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ifjp;

Lo&vf/kxe 1

ikB~; lkexzh

vdkcZfud jlk;u 'kkL= (Inorganic Chemistry) dkcZfud ;kSfxdksa] tSls gkbMªksdkcZu
(Hydrocarbon) vkSj muds O;qRiUuksa (Derivatives) dks NksM+dj lHkh jklk;fud rRoksa
vkSj ;kSfxdksa dh lajpukvksa] xq.kksa vkSj çfrfØ;kvksa dk v/;;u djrk gSA vdkcZfud
jlk;u foKku ds fl)karksa dk mi;ksx vkerkSj ij rRoksa ds ;kSfxdksa ds la'ys"k.k]
vfHkfØ;kvksa] lajpukvksa vkSj xq.kksa dk v/;;u djus ds fy, fd;k tkrk gSA

vdkcZfud jlk;u dbZ O;kogkfjd çkS|ksfxfd;ksa ds fy, ewyHkwr gS] ftlesa
mRçsjd ¼dVSfylhl ;k Catalysis½ vkSj inkFkZ ¼lajpukRed] bysDVª‚fud] pqacdh;]
vkfn½] ÅtkZ :ikarj.k vkSj lap;u] vkSj bysDVª‚fuDl 'kkfey gSaA vdkcZfud ;kSfxd
Hkh tSfod ç.kkfy;ksa esa ik, tkrs gSa tgka os thou çfØ;kvksa ds fy, vko';d gSaA
vdkcZfud ;kSfxdksa ds egRoiw.kZ oxZ v‚DlkbM (Oxides)] dkcksZusV (Carbonates)]
lYQsV~l (Sulphates) vkSj gSykbM (Halides) gSaA dbZ vdkcZfud ;kSfxdksa dh
fo'ks"krk mPp xyukad (High Melting Point) gksrh gSA vdkcZfud yo.k vkerkSj ij
Bksl voLFkk esa [kjkc pkyd gksrs gSaA vU; egRoiw.kZ fo'ks"krkvksa esa muds mPp
xyukad vkSj fØLVyhdj.k (Crystallization) 'kkfey gSA o.kZukRed vdkcZfud
jlk;u muds xq.kksa ds vk/kkj ij ;kSfxdksa ds oxhZdj.k ij dsafær gSA vkaf'kd :i
ls oxhZdj.k lcls Hkkjh rRo dh vkorZ lkj.kh (Periodic Table) esa fLFkfr ij dsafær
gS] ;kSfxdksa esa lcls vf/kd ijek.kq Hkkj okyk rRo] vkaf'kd :i ls ;kSfxdksa dks
lewgh—r djds mudh lajpukRed lekurk }kjk of.kZr fd;k tkrk gSA

vdkcZfud jlk;u esa ftu rRoksa dk mYys[k gS] muesa ls dqN /kkrq (Metal) gSa
vkSj dqN v/kkrq (Non-Metal)A v/kkrq rRoksa esa dqN eq[; ;s gSa & xSl ¼gkbMªkstu]
ghfy;e] ukbVªkstu] v‚Dlhtu] ¶yqvksjhu] fuv‚u] Dyksjhu] vkxZu] fØIV‚u] rFkk
thu‚u½] Bksl ¼cksj‚u] dkcZu] flfydu] QkLQksjl] xa/kd] tesZfu;e] vklsZfud]
eksfyCMsue] VsY;wfj;e rFkk vk;ksMhu½ rFkk æo ¼czksehu½A

/kkrqvksa esa dsoy ikjn (Mercury) ,slh èkkrq gS tks lk/kkj.k rki ij æo gSA
çkphu Kkr /kkrq,¡ lksuk] pk¡nh] yksgk] rk¡ck] oax ;k jk¡xk] lhlk] tLrk vkSj ikjk gSaA
lksuk vkSj pk¡nh Lora= :i esa ç—fr esa ik, tkrs gSaA 'ks"k /kkrq,¡ ç—fr esa lYQkbM]
lYQsV] ;k v‚DlkbM ds :i esa feyrh gSaA buls 'kq) /kkrq,¡ çkIr djuk ljy FkkA
/kkrqvksa ds mu ;kSfxdksa dks ftuesa ls /kkrq,¡ vklkuh ls vyx dh tk ldrh Fkha] ge
v;Ld (Ore) dgsaxsA bu v;Ldksa dks cgq/kk dks;ys ds lkFk rik ysus ij gh /kkrq 'kq)
:i esa eqä gks tkrh gSA

ekbdy QSjkMs (Michael Faraday) vkSj geQjh Msoh (Humphry Davy) ds
le; ls fo|qr /kkjk dk mi;ksx c<+k vkSj mldk mi;ksx fo|qr fo'ys"k.k esa c<+us
yxkA mldh lgk;rk ls yo.kksa esa ls ¼muds foy;uksa ds fo|qr fo'ys"k.k ls vFkok
Å¡ps rki ij xfyr yo.kksa ds fo|qr fo'ys"k.k ls½ vusd /kkrq,¡ iF̀kd dh tk ldhaA



ifjp;

2 Lo&vf/kxe
ikB~; lkexzh

ekSfyd :i ls] vdkcZfud jlk;u] vdkcZfud vkSj dkcZèkkfRod (Organometallic)

;kSfxdksa ds la'ys"k.k vkSj O;ogkj ls lacaf/kr gSA ;g jlk;u m|ksx ds çR;sd {ks=
esa mi;ksx fd;k tkrk gS] ftlesa dVSfylhl (Catalysis)] inkFkZ foKku (Material

Science)] fixesaV (Pigments)] lQsZDVsaV (Surfactants)] dksfVaXl (Coatings)] nok,a
(Medicines)] bZa/ku (Fuel) vkSj —f"k (Agriculture) eq[; gSaA

bdkbZ ,d esa izFke laØe.k Js.kh ds rRoksa dk jlk;u] Mh (d)&lewg ds rRoksas
dh fof'k"Vrk,¡] izFke laØe.k Js.kh ds rRoksa ds xq.k o muds f}vkèkkjh ;kSfxdksa tSls
dkckZbM] vkWDlkbM o lYQkbM ,oa ladj ;kSfxd] vkWDlhdj.k voLFkk ds LFkkf;Ro]
lgla;kstu la[;k ,oa T;kfefr dk mnkgj.k lfgr fo'ys"k.k fd;k x;k gSA

bdkbZ nks esa f}rh; ,oa r`rh; laØe.k Js.kh ds rRoksa dk jlk;u] muds
lkekU; xq.k ,oa mudh vk;fud f=T;k] vkWDlhdj.k voLFkk] pqEcdh; xq.k ,oa
3&Mh (d) rRoksa ds rqyukRed xq.kksa dk foLrkj ls o.kZu gSA

bdkbZ rhu esa milgla;kstd ;kSfxd rFkk vkWDlhdj.k ,oa vip;u ds fo"k;
esa o.kZu fd;k x;k gSA

bdkbZ pkj esa ysUFksukbM rRoksa ds jlk;u vkSj ,sDVhukbM rRoksa ds jlk;u ds
fo"k; esa foLrkj ls crk;k x;k gS ftlesa bysDVªkWfud lajpuk] vkWDlhtu voLFkk,¡
,oa vk;fud f=T;kvksa dks mnkgj.k lfgr le>k;k x;k gSA

bdkbZ ikap esa vEyksa ,oa {kkjdksa ds fo"k; esa foLrkj ls o.kZu fd;k x;k gSA

bl iqLrd ^vdkcZfud jlk;u 'kkL=* dks ,d ljy iqLrd ds :i esa
O;ofLFkr fd;k x;k gS ftlesa vdkcZfud jlk;u 'kkL= dh ewy vo/kkj.kkvksa dk
foLrkj ls o.kZu fd;k x;k gSA

iqLrd esa Lokè;k; iz.kkyh dk iz;ksx fd;k x;k gS] ftlesa izR;sd bdkbZ dk
vkjaHk ml bdkbZ ds ifjp; ls gksrk gS] rRi'pkr bdkbZ ds mís'; vkrs gSaA ikB ds
chp&chp esa viuh izxfr tkafp, ds iz'u lekfo’V fd;s x, gSaA izHkkoh iqudZFku ds
fy;s izR;sd ikB ds var esa lkjka'k] eq[; 'kCnkoyh vkSj Lo&ewY;kadu iz'u ,oa
vH;kl fn, x, gSaA

gesa fo”okl gS fd ;g iqLrd fo’k; ds lkaxksikax vè;;u esa fo|kfFk;ksa ds fy;s
mi;ksxh lkfcr gksxhA
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ikB~; lkexzh
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1-1 mís';
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1-3 çFke laØe.k Js.kh ds rRoksa ds xq.k o muds f}vkèkkjh ;kSfxd tSls dkckZbM]

vkWDlkbM~l rFkk lYQkbM~l
1-4 vkWDlkbM ,oa ladj ;kSfxd
1-5 vkWDlhdj.k voLFkk ds LFkkf;Ro
1-6 milgla;kstu Lka[;k ,oa T;kfefr dk mnkgj.k lfgr vè;;u
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èkkrqvks ds laØe.k (Transition of Metals) dks ge bl :i esa O;ä dj ldrs gSaA oSls
rRo ftuds ewy voLFkk ;k fdlh vU; vkWDlhdj.k voLFkk esa mlds d d{kd viw.kZ
gks mls laØe.k rRo ds :i esa tkuk tkrk gS] tSls yksgk] rkack] bR;kfnA blds
vfrfjä vkSj Hkh cgqewY; èkkrq,a vkrh gSa] mngkj.k Lo#i lksuk] pkanh vkSj IysVhue
vkfnA bl bdkbZ esa laØe.k rRoksa ds ifjp; ds lkFk ge muds bysDVªkWfud foU;kl
(Electronic Configuration) miyCèkrk rFkk lkekU; xq.kksa ij fopkj djsaxs ftlesa izFke
iafDr (3d) ds rRoksa ds xq.kksa dh izo`fÙk ij vfèkd è;ku nsaxs rFkk dqN izeq[k ;kSfxdksa
ds fopj.k o xq.kksa dk vè;;u djsaxsA rRi'pkr vkarfjd laØe.k èkkrqvksa ds lkekU;
igyqvksa tSls bysDVªkWfud foU;kl] vkWDlhdj.k voLFkk,a (Oxidation State) rFkk
jklk;fud vfHkfØ;k'khyrk (Chemical Reactions) ij fopkj djsaxsA

bl bdkbZ esa vki d&lewg ds rRoksa dh fo'ks"krk,a] izFke Js.kh ds rRoksa ds xq.k
o muds f}vkèkkjh ;kSfxdksa tSls dkckZbM] vkWDlkbM rFkk lYQkbM~l] ladj ;kSfxd]
vkWDlhdj.k voLFkk rFkk mila;kstu la[;k ds ckjs esa vè;;u djsaxsA

bl bdkbZ dks i<us ds ckn vki&

 Mh&leqg ds rRoksa dh fo'ks"krk,a le> ik,axs(

 çFke laØe.k Js.kh ds rRoksa ds xq.k o muds f}vkèkkjh ;kSfxdksa tSls dkckZbM]
vkWDlkbM ,oa lYQkbM~l dh O;oLFkk dj ik,axs(

 ladqy ;kSfxd dk o.kZu dj ik,axs(



çFke laØe.k Js.kh ds
rRoksa dk jlk;u

4 Lo&vf/kxe
ikB~; lkexzh

 vkWDlhdj.k voLFkk ds LFkkf;Ro dks le> ik,axs(

 milgla;kstu Lka[;k (Coordination Number) ,oa T;kfefr (Geometry) dk
mnkgj.k lfgr vè;;u dj ik,axsA

d

jlk;u 'kkL= esa ge cgqr lkjs rRoksa vkSj muds ;kSfxd dk vè;;u djrs gSa] bldks
ljy cukus ds fy, bu rRoksa rFkk ;kSfxdksa dk fofHkUu Jsf.k;ksa esa foHkkftr fd;k x;k
gSA

;gka ij ge Mh&lewg ds rRoksa rFkk mudh fo'ks’krkvksa ds ckjs esa vè;;u
djsaxsA bldks lgh rjg ls le>uss ds fy, ge vkoŸkZ lkj.kh (Periodic Table) dk
mi;ksx djrs gS tks fuEufyf[kr gSA

Mh&lewg ds rRo oSls rRo gksrs gSa ftlesa vfUre bysDVªkWu] mlds Mh&d{kdksa
(d-Orbital) esa Hkjk tkrk gS] bu rRoksa esa bysDVªkWu] cká dks'k (n) ls fiNys dks'k
¼d-d{kd) esa Hkjrk gSA budk foU;kl (n–1) d1-10 ns1-2 gksrk gSA buesa mioxZ IIIA,
IVA, VA, VIA, VIIA, VIII, IB, IIB gSA bUgsa gh ge Mh&lewg dk rRo dgrs gaSA
tSlk fd lkj.kh esa n'kkZ;k x;k gSA lkj.kh ds vuqlkj Mh&lewg dk LFkku s] vkSj
p ds eè; esa gSA blesa 12 oxZ rd vkrs gSA bl lewg ds rRoksa dks ge laØe.k rRo
(Transition Elements) ds uke ls Hkh tkurs gSA laØe.k rRo os rRo gksrs gS ftlesa
ijek.kq rFkk vk;u ds bysDVªku fo?kVu esa Mh mioxZ viw.kZ gksrk gSA ijUrq 12 osa oxZ
esa mifLFkr Zn, Cd, Hg rRoksa dks ge laØe.k Js.kh rRo ugha ekurs gSA D;ksafd buesa
ijek.kq vFkok vk;u esa bysDVªkWu fo?kVu esa Mh mioxZ iw.kZ Hkjs gksrs gSA

1- 3 Mh Js.kh ¼çFke laØe.k Js.kh½ & Sc
(21)

 - Zn 
(30)

2- 4 Mh Js.kh ¼f}rh; laØe.k Js.kh½ & Y
(39)

 - Cd 
(48)

3- 5 Mh Js.kh ¼rr̀h;d laØe.k Js.kh½ & La
(57)

 - Hg
(80)

4- 6 Mh Js.kh ¼ prqFkZ laØe.k Js.kh½ & Ac
(89)

 - Cn
(112)

1- ;s èkkrq,¡ vR;Ur dBksj vkSj rU; (Tensile) gksrh gSA

2- Mh&lewg ds lHkh rRo Å’ek rFkk fo|qr ds lqpkyd gksrs gS rFkk budh çd̀fr
?kkro)Zd (Malleable) gksrh gSA

3- budks fefJr djds vU; èkkrqvksa dk fuekZ.k fd;k tkrk gSA

4- buesa pqacdh; xq.k ik;k tkrk gSA

5- budks xykus vFkok mckyus ds fy, vR;fèkd Å’ek dh vko';drk gksrh gSA
vFkkZr buds DoFkukad vkSj xyukad mPp gksrs gSA

6- buesa yEcor lekurk u gksdj {kSfrt lekurk gksrh gSA

7- buds xq.k ges'kk mRçsjd (Catalyst) dh Hkk¡fr gksrs gSA
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1- bues ls dkSu&lh la[;k Mh&lewg dh pkj Jsf.k;k¡ esa ugha vkrh gS\

(a) 3 Mh Js.kh ¼çFke laØe.k Js.kh½

(b) 7 Mh Js.kh ¼f}rh; laØe.k Js.kh½

(c) 5 Mh Js.kh ¼r`rh;d laØe.k Js.kh½

(d) 6 Mh Js.kh ¼prqFkZ laØe.k Js.kh½

2- Mh&lewg ds fdu rRoksa dks Mh&d{kdksa esa Hkjk tkrk gS\

(a) bysDVªkWu (b) ijek.kq

(c) vk;u (d) fo?kVu

3- fdu rRoksa dks Mh&lewg dk rRo dgk tkrk gS\

vkoŸkZ lkj.kh ds vkèkkj ij Mh&lewg esa vkus okys çFke laØe.k rRo fuEufyf[kr
rkfydk ¼1½ esa fn;s x;s gaS%

 
IIIA IVA VA VIA VIIA  VIII  IB 
 

4 Sc Ti V Cr Mn Fe Co Ni Cu 
21 22 23 24 25 26 27 28 29 

5 Y Zr Nb Mo Tc Ru Rh Pd Ag 
39 40 41 42 43 44 45 46 47 

6 La Hf Ta W Re Os Ir Pt Au 
57 72 73 74 75 76 77 78 79 

7 Ac Rf Db Sg Bh Hs Mt 
89 104 105 106 107 108 109 

 
vkorZ 4 esa dqy 18 rRo gSa ftuesa ls çFke nks rRo K(19) vkSj Ca(20), Øe'k% oxZ
IA vkSj IIA ds s&CykWd rRo gSaA vkxs ds 10 rRo] Sc (21) ls Zn (30), d&CykWd rRo
gSa ftuesa bysDVªkWu 3d d{kdksa esa Hkjrs gSaA

tc ge çFke Js.kh ds rRoksa ds ckjs esa fopkj djrs gS rks ge ns[krs gS fd buds
bysDVªkWfud foU;klksa ds vkofrZdkas ds dkj.k blds xq.kksa esa Hkh vkofrZdk ns[kh tkrh
gS tks fd fuEufyf[kr gSA

tc ge rRoksa dks muds ijek.kq Øekadksa ds c<+rs
gq, Øe esa j[krs gS rks cká dks'k dh leku bysDVªkWfud lajpuk ds rRo rFkk vkoŸkZ
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lkj.kh ds rRo esa fu;fer varj ls vkrs jgrs gSA blhfy, blds xq.kksa esa vkofrZdk
ns[kh tkrh gSA

çFke laØe.k Js.kh ds rRoksa dk bysDVªkWfud foU;kl

Sc ¼LdSf.M;e½ 21 [Ar] 3d1, 4s2 

Ti ¼VkbVsfu;e½ 22 [Ar] 3d2, 4s2 

V ¼oSusfM;e½ 23 [Ar] 3d3, 4s2 

Cr ¼Øksfe;e½ 24 [Ar] 3d5, 4s1 

Mn ¼eSaxuht½ 25 [Ar] 3d5, 4s2 

Fe ¼vk;ju½ 26 [Ar] 3d6, 4s2 

Co ¼dksckYV½ 27 [Ar] 3d7, 4s2 

Ni ¼fufdy½ 28 [Ar] 3d8, 4s2 

Cu ¼dkWij½ 29 [Ar] 3d10, 4s1 

Zn ¼ftad½ 30 [Ar] 3d10, 4s2 
 

(Atomic Radii) (Ionic Radii)

la?k ukfHkd la;kstd v.kqvksa esa vFkkZr ijek.kq ds ukfHkd rFkk cká dks'k esa bysDVªkWu
ds chp dh nwjh dk vkèkk Hkkx rRoksa dh lgla;kstu f=T;k ;k ijek.kq f=T;k
dgykrh gSA

lgla;kstu f=T;k ¾ 
nk s ukfHkdk as d s chp dh njw h

2

Cl Cl

0.99A

1.98A

mnkgj.kkFkZ] Dyksjhu v.kq (Cl
2
) esa Dyksjhu ijek.kqvksa ds ukfHkdksa ds chp dh

nwjh ¼;k cUèk yEckbZ (Bond Length½ 1-98 Å gS] vr% Dyksfju dh lgla;kstu f=T;k
0-99 Å gS] ftls fp= 1 esa n'kkZ;k x;k gSA

lgla;kstd f=T;k,¡ ;ksx'khy (Additive) gksrh gSa] rFkk ;s nks leku ;k fHkUu
ijek.kqvksa ds eè; cus ,dy cUèkksa dh yEckbZ ls fuèkkZfjr dh tkrh gSA

èkkrqvksa esa ijek.kqvksa ds eè; èkkfRod cUèk gksrs gSaA Bksl èkkrqvksa esa vUrjkukfHkd
nwjh dk vkèkk Hkkx èkkrq dh èkkfRod f=T;k (Metallic Radius) dgykrh gSA
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vfØ; xSlksa ds fØLVyksa esa ijek.kqvksa ds eè; jklk;fud cUèk ugha gksrs cfYd
okUMj okYl cy gksrs gSaA vfØ; xSlksa ds fØLVy esa vUrjkukfHkd nwjh dk vkèkk Hkkx
vfØ; xSl dh okUMj okYl f=T;k (Van der Waals Radius) dgykrh gSA

fdlh ijek.kq ds èkuk;u dh f=T;k ml ijek.kq dh f=T;k ls NksVh gksrh gS]
D;ksafd ijek.kq esa bysDVªkWu ckgj fudy tkus ls çHkkoh ukfHkdh; vkos'k c<+ tkrk gSA
bls ge bl rjg ls le> ldrs gSA

vkorZ esa ijek.kq Øekad c<+us ds lkFk le&bysDVªkWfud èkuk;uksa dh f=T;k,a

Na Na+ Mg Mg++

(Å) 1∙57 0∙95 1∙36 0∙65 

2∙8∙1 2∙8 2∙8∙2 2∙8 

fdlh vkorZ esa ijek.kq Øekad c<+us ds lkFk le&bysDVªkWfud èkuk;uksa dh
f=T;k,¡ fu;fer :i ls ?kVrh gSa] rFkk fdlh mioxZ esa uhps dh vksj tkus ij leku
vkos'k ds èkuk;uksa dh f=T;k,a c<+rh gSA bldks ge rkfydk ds }kjk le>k ldrs gSA

rkfydk ds vkèkkj ij çFke laØe.k Js.kh esa ck,a ls nk;sa pyus ij rhljs ls
lkrosa oxZ rd ijekf.od f=T;k ?kVrh gS] blds i'pkr~ 10 osa oxZ rd ijekf.od
f=T;k yxHkx cjkcj jgrh gSA blds ckn 11osa vkSj 12osa oxZ esa ijekf.od f=T;k
esa ekewyh of̀) gks tkrh gS] D;ksafd ck,a ls nk,a pyus ij rhljs ls 7osa oxZ rd
v;qfXer Mh&bysDVªkWu detksj ifjj{k.k çHkko n'kkZrs gS vr% 7osa oxZ rd ifjj{k.k
çHkko dh rqyuk esa çHkkoh ukfHkdh; vkos'k c<+us ls ijekf.od f=T;k ?kVrh gSA 7osa
oxZ ds ckn Mh&bysDVªkWu dk ;qXe çkjEHk gks tkrk gS] bl dkj.k ifjj{k.k çHkko esa
of̀) gksrh gS tks c<+s gq, çHkkoh ukfHkdh; vkos'k dks larqfyr dj nsrh gSA bl dkj.k
10 osa oxZ rd ijekf.od f=T;k yxHkx leku gksrh gSA 11osa o 12osa oxZ esa
Mh&midks'k ds lHkh bysDVªkWu ;qfXer gksus ls budk ifjj{k.k çHkko çHkkoh ukfHkdh;
vkos'k dh rqyuk esa vfèkd gks tkrk gSA bl dkj.k bu oxksZa esa ijekf.od f=T;k dk
eku c<+ tkrk gSA

bysDVªkWu dks ijek.kq ls vyx djus ds fy;s tks vko';d ÅtkZ [kpZ gksrh gS mls
ml rRo dk vk;uu foHko (Ionization Potential) ;k mtkZ dgk tkrk gSA vk;uu
foHko bysDVªkWu oksYV çfr ijek.kq (eV/Atom) ;k fdyks dSyjh@eksy (kcal/mol) esa
O;Dr fd, tkrs gSa rFkk I v{kj }kjk çnf'kZr fd, tkrs gS tSls

+H g H g +e;1, = m13.6 eV

gkbMªkstu dk v;uu foHko 1,= +13.6 eV gSA

nwljksa 'kCnksa esa] tc fdlh foyfxr (Isolated) xSlh; ijek.kq ds ckáre dks'k
esa mifLFkr ,d bysDVªkWu ds iF̀kd djus ds fy, vko';d ÅtkZ] vk;uu ÅtkZ
dgykrh gSA 3d Js.kh esa ck,a ls nk;sa pyus ij lkrosa oxZ rd ijekf.od f=T;k ?kVus
ls buds ckáre dks'k esa mifLFkr bysDVªkWu dks fudkyus ds fy, vfèkd ÅtkZ dh
vko';drk iM+rh gS blfy, 3d Js.kh esa çkjaHk esa vk;uu ÅtkZ c<+rh gSA ysfdu 7osa
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oxZ ds ckn ijekf.od f=T;k esa FkksM+h of̀) gksus ls vk;uu ÅtkZ ds eku esa Hkh deh
gks tkrh gSA 3d Js.kh ds rRoksa esa ijek.kq vkdkj esa dksbZ T;knk ifjorZu ugha gksus ls
budh vk;uu ÅtkZ ds ekuks esa Hkh dksbZ fo'ks’k ifjorZu ugha gksrk gS] buds fy,
vk;uu ÅtkZ dk eku 6 eV ls 10 eV ds eè; gksrk gSA

vfèkdka'k d-CykWd rRoksa dh vk;uu ÅtkZ,¡ s-rFkk p-CykWd rRoksa esa eè;orhZ
gkrh gSaA ;s s-CykWd rRoksa ls vfèkd rFkk p-CykWd rRoksa ls de gksrh gSaA blls çnf'kZr
gksrk gS fd d-CykWd rRo s-CykWd rRoksa ls de èkufo|qrh rFkk p-CykWd rRoksa ls vfèkd
èkufo|qrh gksrs gSaA

rhu laØe.k Jsf.k;ksa esa çFke vk;uu ÅtkZ,¡ (kJ mol–1)

(Elements)
I.E. 

(Elements)
I.E.

(Elements) 
I.E.

Sc 631 Y 600 La 538 
Ti 658 Zr 640 Hf 658 
V 650 Nb 652 Ta 760 
Cr 652 Mo 685 W 770 
Mn 717 Tc 703 Re 759 
Fe 762 Ru 711 Os 840 
Co 758 Rh 720 Ir 880 
Ni 737 Pd 804 Pt 870 
Cu 745 Ag 731 Au 889 
Zn  906 Cd 876 Hg 1007 

 
(Mettalic) (Non-Mettalic)

fdlh vkorZ esa vkxs dh vksj tkus ij Øe esa èkkfRod xq.k ?kVrk gS] vèkkfRod xq.k
c<+rk gS ijUrq fdlh mioxZ esa uhps dh vksj tkus ij èkhjs&èkhjs èkkfRod xq.k c<+rk
gSA vkSj vèkkfRod xq.k ?kVrk gSA tSls fd]

C ¼vèkkrq½

vèkkrqèkkrq

¼mièkkrq½

Na  Mg  Al Si P S Cl

Ge

Sn

Pb

¼èkkrq½

¼èkkrq½

d Js.kh dh èkkrq,¡ fuEu fØLVy O;oLFkkvksa esa mifLFkr gksrh gSA

I BCC

II FCC

III HCD
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+fØ;k'khy ukfHkd vkos'k dh vfèkdrk vkSj v;kSfxd Mh&bysDVªkWu dh mifLFkfr
ds dkj.k blesa èkkfRod çcy gksrs gSA vr% çcy vk.kfod&èkkfRod tqM+ko ds dkj.k
blesa xyukad vkSj DoFkkad mPp gksrs gSA

(Density)

fdlh vkorZ esa vkxs dh vksj tkus ij Bksl vkSj nzo rRoksa ds ?kuRo igys c<+rs gSa vkSj
fQj ?kVrs gSaA fdlh mioxZ esa uhps dh vksj tkus ij èkuRo lkèkkj.kr% c<+rs gSa] ijUrq
bl Øe esa vfu;ferk,¡ gSaA lcls vfèkd ?kuRo Bksl rRoksa esa Os (22.6 g/cm3) dk
vkSj nzo rRoksa esa Hg(13.6 g/cm3) dk gSA

dqN s-CykWd vkSj p-CykWd rRoksaa ¼Bksl vkSj nzo½ ds lkèkkj.k rki ij ?kuRo ¼g/

cm3
 
esa½ ds eku fuEufyf[kr gSaA

s-CykWd vkSj p-CykWd rRoksa ds lkèkkj.k rki ij ?kuRo dk eku

Li Be B C N O F 
0.5 1.8 2.3 2.2 - - - 
Na Mg Al Si P S Cl 
1.0 1.7 2.7 2.3 1.8 2.1 - 
K Ca    Se Br 

0.9 1.6    4.8 3.1 
Rb Sr    Te I 
1.5 2.6    6.2 4.9 
Cs Ba      
1.9 3.5      

 
rRoksa ds ijek.kq Øekad vkSj ?kuRo ds eè; xzkQ cukus ij oØ çkIr gksrk gSA

bl oØ ds f'k[kjksa ij B, Al rFkk laØe.k èkkrq (Co, Ni, Rh, Os) vkSj fuEure Lrjksa
esa {kkj èkkrq gSaaA

(Magnet) Mh&lewg ds çFke Js.kh ds rRoksa esa v;kSfxd Mh
bysDVªkWu ik, tkrs gSA tSlk fd ge tkurs gS lw{e bysDVªkWu ,d pqacd dh rjg gksrs
gSA budh d{kh; xfr (Orbital Movement) ds dkj.k pØ.k pqacdh; vk?kw.kZu
mRiUu gksrk gSA rFkk dqy pqacdh; vk?kw.kZu bu nksuksa ds ;ksx ds cjkcj gksrk gSA

inkFkZ esa pqcadh; xq.kksa dh mRifŸk dk eq[; dkj.k mlesa gksus okys bysDVªkWu
dh ?kw.kZu xfr gSa tks nks çdkj ds gksrs gSA

¼1½ d{kh; xfr (Orbital Movement)

¼2½ pØ.k xfr (Spin Movement)

dqy pqacdh; v?kww.kZu ¾ d{k esa v?kw.kZu + pØ.k pqacdh; v?kw.kZu

pqcadh; vk?kw.kZu dks ekius dh bdkbZ (Bohr Magneton) gSA

pqacdh; fLFkfr ds vkèkkj ij bUgsa ge rhu Js.kh esa ck¡Vrs gSA

(I) çfrpqcadh; (Diamagnetism)

(II) vuqpqcadh; (Paramagnetism)

(III) ykSgpqcadh; (Ferromagnetism)
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(Diamagnetic) ftu inkFkksZa ds ijek.kqvksa vFkok vk;ukssa ds bysDVªkWu
;qfXer ;k tqM+s gq, gksrs gS mlesa bysDVªkWu dk çHkko ijLij xfr ds dkj.k u’V gks tkrk
gSa vFkkZr~ mudk pqacdh; vk?kw.kZu 'kwU; gks tkrk gSA ,sls inkFkksZa dks çfr pqacdh; inkFkZ
dgrs gSA

pw¡fd buesa vk?kw.kZu 'kwU; gksrk gS blfy, ;s pqacdh; inkFkZ dh rjg O;ogkj
ugha djrs gSA ijUrq pqacdh; {ks= esa LFkkfir djus ij ;s izfr{ks=h; pqacdRo dh vksj
vkdf’kZr gksrs gSA

(Paramagnetic) ftu inkFkksZa ds ijek.kqvksa vFkok vk;uksa esa
bysDVªkWu v;qfXer O;oLFkk esa mifLFkr gksrs gS rks] mudk bysDVªkWu dk çHkko ijLij
Uk’V ugha gksrk gSA ,sls inkFkZ vuqpqacdh; xq.k çnf'kZr djrs gSA vuqpqacdh; inkFkZ
dks tc pqacdh; {ks= esa j[kk tkrk gS rks ;s ml {ks= dhs vksj rhozrk ls c<+rs gS vFkkZr~
vkdf’kZr gksrs gSA ;s çk;% pqacdh; {ks= ds ml Hkkx dh vksj T;knk vkdf’kZr gksrs gS]
tgka pqacdRo dk ?kuRo T;knk gksrk gSA

(Ferromagnetic) bls mPp dksfV dk vuqpqacdRo ekuk tk ldrk
gSA ;g xq.k Fe, Co, Ni, Fe

3
O

4
 vkSj Mn ds feJ èkkrqvksa esa ik;k tkrk gSA bu inkFkksZa

esa vusd NksVs&NksVs vk.kfod pqEcd gksrs gSA çcy pqacdh; {ks= dh mifLFkfr esa ;s
vk.kfod pqacd ,slh gh fn'kk esa bl çdkj O;ofLFkr gks tkrs gS fd mudk pqacdh;
çHkko c<+ tkrk gS ,oa blds ckn pqacdh; {ks= gVk ysus ij Hkh ;s LFkk;h pqacd dk
dk;Z djrk gSA rki c<+kus ls] ?kVkus ls ;k ?kkr djus ij vk.kfod pqacdksa dh O;oLFkk
fcxM+ tkrh gS ftlls budk pqacdh; xq.k u’V gks tkrk gSA

çFke laØe.k èkkrq vk;uksa ds pqEcdh; vk?kw.kZ

 ‘µ’ B.M. 
Sc3+ d0 0 0 
Ti3+ d1 1 1.75 
Ti2+ d2 2 2.76 
V2+ d3 3 3.86 
Cr2+ d4 4 4.80 
Mn2+ d5 5 5.96 
Fe2+ d6 4 5.3-5.5 
Co2+ d7 3 4.4-5.2 
Ni2+ d8 2 2.9-3.4 
Cu2+ d9 1 1.8-2.2 
Zn2+ d10 0 0 

 
(Complex Formation)

çFke laØe.k rRoksa ds èkuk;u mnklhu v.kqvksa] tSls] NH
3
, H

2
O, vkfn rFkk

_.kk;u tSls] CN–, Cl– vkfn ls bysDVªkWu ;qXe xzg.k dj ladqy cuk yssrs gSaA ladqy
cukus dh laØe.k rRoksa dh ;k {kerk buds fuEu fo'ks’k xq.kksa ds dkj.k gksrh gS %

(i) çFke laØe.k rRoksa ds èkuk;u dk vkdkj cgqr NksVk gksrk gS ftlls mu ij
mPp èku vkos'k ?kuRo jgrk gS] blds dkj.k bu rRoksa ds èkuk;u ljyrk ls
fyxS.Mksa ds bysDVªkWu ;qXe xzg.k dj ysrs gSaA
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(ii) çFke laØe.k rRo èkuk;uksa esa fjä (n-1) d&d{kd gksrs gSa ftlesa fyxS.Mksa
}kjk fn;s x;s bysDVªkWu lekfo’V gks tkrs gSaA

(iii) çFke laØe.k rRo fofHkUu vkWDlhdj.k voLFkk,¡ n'kkZrs gSaA

laØe.k rRoksa }kjk cuk;s tkus okys ladqyksa dh lajpuk milgla;kstu la[;k
(Coordination Number) ij fuHkZj djrh gS] tSls] milgla;kstu la[;k 2 ds fy,
js[kh; (Linear) 4 ds fy, oxZ leryh; prq’Qydh; (Tetrahedral) rFkk 6 ds fy,
v’VQydh; (Octahedral) gksrh gSA

(Catalytic Properties)

fofHkUu jklk;fud vfHkfØ;kvksa esa ç;qDr gksus okys mRçsjd çk;% çFke laØe.k rRo
vkSj muds ;kSfxd gksrs gSaA mnkgj.kkFkZ] oSusfM;e is.VkWDlkbM vFkok IySfVue
H

2
SO

4
 fuekZ.k dh lEidZ fofèk esa mRçsjd ds :Ik esa SO

2
 dk SO

3
 esa vkWDlhdj.k

ds fy,] lw{e foHkkftr vk;ju gScj fofèk (Haber Process) ls veksfu;k ds fuekZ.k
esa] fufdy pw.kZ vlarÌr dkcZfud ;kSfxdksa ds gkbMªkstuhdj.k esa ç;qDr gksrs gSaaA

çFke laØe.k rRoksa dh mRçsjd lfØ;rk ds dkj.k vxz gSa %

(i) ifjorhZ la;kstdrk ;k vkaf'kd Hkjs gq, d-vkWfcZVy ds dkj.k] laØe.k
rRo dHkh&dHkh vLFkk;h ekè;fed ;kSfxd cuk ysrs gSa vkSj bl çdkj
vfHkfØ;k dh lfØ;.k ÅtkZ (Activation Energy) de dj nsrs gSaA

(ii) mRçsjdksa dk ç;ksx çk;% lw{e foHkkftr :Ik esa fd;k tkrk gS D;ksafd
,slk djus ls lrg ij miyCèk eqDr la;kstdrk dh la[;k esa of̀) gksrh
gSA

vr% çFke laØe.k rRo vfHkfØ;k ds fy, mi;qDr lrg miyCèk djrs gSaA
mRçsjd dh lrg ij tgk¡ vfHkfØ;k gksrh gS vfHkdkjdksa dk vfèk'kks’k.k gks tkrk gSA

(Alloy Formation)

çFke laØe.k èkkrqvksa ds ijekf.od vkdkj yxHkx leku gSaA vr% ;s rRo vius
fØLVy tkydksa (Lattices) esa vkil esa çfrLFkkiu dj ldrs gSaA bl çdkj laØe.k
èkkrqvksa ls cgqr&lh feJèkkrq rFkk Bksl foy;u curs gSaa ihry] dkalk rFkk bLikr
feJèkkrqvksa ds mnkgj.k gSaA ;s feJèkkrq vis{kk—r dBksj] etcwr] la{kkj.k çfrjksèkh
vksj mPprj nzo.kkad okyh gSaA

(Interstitial Compounds)

çFke laØe.k èkkrq vusd vUrjkdk'kh ;kSfxd cukrs gSaA buds tkydksa ds fjDr LFkkuksa
esa de f=T;k ds vèkkrq ijek.kq] tSls] H, C ,oa N ços'k djds ;kSfxd cukrs gSa ftUgsa
vUrjkdk'kh ;kSfxd dgrs gSaA bu ijek.kqvksa dh mifLFkfr ds dkj.k èkkrqvksa dh
vk?kkroè;Zrk rFkk rU;rk ?kV tkrh gS] ijUrq ruu lkeF;Z c<+ tkrh gSA mnkgj.kkFkZ]
bLikr rFkk <yok¡ yksgk vUrjkdk'kh LFkkuksa esa dkcZu dh mifLFkfr ds dkj.k dBksj
gksrs gSaA
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(Non-Stoichiometric Compounds)

çFke laØe.k rRoksa esa mudh ifjorhZ la;kstdrk ds dkj.k vfuf'pr vuqikr ds
;kSfxd cukus dk xq.k gksrk gSA ftu ;kSfxdksa esa rRoksa dk vfuf'pr vuqikr
(Indefinite Composition) gksrk gS mUgsa vfuf'pr vuqikr ds ;kSfxd dgrs gSaA ,sls
;kSfxdksa dk la?kVu fuf'pr u gksdj ifjoŸkZuh; gkrk gS rFkk ;s ;kSfxd la;kstdrk
ds lkekU; fu;eksa ds ikyu ugha djrsA vfuf'pr la?kVu ds dkj.k bu ;kSfxdksa dh
lajpuk Hkh vfuf'pr gksrh gSA

mnkgj.k ds fy, Qsjl vkWDlkbM dk fo'ys’k.k djus ij Kkr gksrk gS fd
FeO dk 1%1 u gksdj Fe

0.94
O vkSj Fe

0.84
O ds eè; cnyrk jgrk gS] vr% FeO ,d

xSj&LVksbdksehfVªd ;kSfxd (Non-Stoichiometric Compound) gSA

 (Reactivity) & çFke laØe.k èkkrq,¡ de fØ;k'khy gSa] D;ksafd
budh ÅèoZikru Å’ek (Heat of Sublimation) rFkk buds vk;uu foHko (Ionization

Potential) Å¡ps gSaA Ag, Au, Pt vkfn mR—‘V èkkrq,¡ (Noble Metals) gSaA

(Standard Reduction Potential) & çFke laØe.k rRoksa
ds ekud vip;u foHko ds eku lkekU;r% _.kkRed gksrs gSa ¼gkbMªkstu ds ekud
vip;u foHko ls de½A dkWij viokn gS] bldk ekud vip;u foHko èkukRed
gksrk gSA vr% dkWij ds vfrfjDr leLr èkkrq ruq vEyksa ds lkFk fØ;k djds
gkbMªkstu xSl eqDr djrs gSaA

2+ -M aq +2e M s

+ 2+
2M s +2H aq  M aq +H (g)

ekud vip;u foHko (M2+/M)

rRo V Cr Mn Fe Co Ni Cu Zn 
E0(M2+/M)(Volt) -1.19 -0.91 -1.18 -0.44 -0.38 -0.24 +0.34 -0.76 

 
vfèkdka'k laØe.k èkkrq lkUnz vEyksa ds lkFk ,d vkWDlkbM dh jf{kr irZ cuk

ysrs gSa ftlls vfèkd fØ;k ugha gks ikrh gS vkSj gkbMªkstu ls vfèkd fØ;k'khy gksrs
gq, Hkh ;s lkUnz vEyksa ls H

2
 eqDr ugha dj ikrsA

laØe.k èkkrqvksa (Transition Metals) ds ekud bysDVªksM foHko (Electrode

Potential) ds eku {kkj èkkrqvksa o {kkjh; eǹk èkkrqvksa ls de _.kkRed gSa vr% budh
rqyuk esa laØe.k èkkrq nqcZy vipk;dksa dh Hkk¡fr O;ogkj çnf'kZr djrs gSaA

¼Hg dk ekud vip;u foHko Hkh èkukRed gksrk gSA½

(Carbide)

bysDVªkWu èkukRed rRo vkSj dkcZu ds f}vkèkkjh ;kSfxd ds feJ.k ls ftl rRo dk
fuekZ.k gksrk gS mls ge dkckZbM dgrs gS] blesa ge gkbMªkstu dks ugha lfEefyr
djrs gS] ijUrq blesa gkbMªkstu dk Hkh fuekZ.k gksrk gS] D;ksafd bldk f}vkèkkjh
;kSfxd vyx gSA
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vusd èkkrq,¡ dkcZu ls la;qDr gksdj dkckZbM cukrh gSA {kkj èkkrqvksa esa dsoy
yhfFk;e gh dkcZu ls lhèks la;qDr gksdj Li

2
C

2
cukrk gSA blds lkFk gh lhèks ghs

dkckZbM cukus okyh vU; èkkrq,¡ gSa] Ca(CaC
2
 cukrk gS½] Be (Be

2
C cukrk gS½ vkSj

Al(Al
2
C

3
 cukrk gS½A èkkrq vkSj dkcZu ds çR;{k la;ksx ls cuus okys vU; dkckZbM gSA

Fe
3
C, Cr

3
C

2
, Cr

4
C, W

2
C, WC, MoC, vkSj Mo

2
C

2

Ckgqr lh vU; èkkrq,a dkcZu ls çR;{k la;ksx }kjk rks dkckZbM ugha cukrha fdUrq
vius vkWDlkbMksa ds dkcZu ds lkFk fo|qr HkV~Bh esa mPp rki rd xje fd, tkus ij
dkckZbM cukrh gSA

2

2

BaO+3C=BaC +CO

CaO+3C=CaC +CO

{kkj (Alkali) vkSj {kkjh; ènk èkkrqvksa (Alkaline Earth Metals) ds dkckZbMksa ij
ty dh fØ;k ls ,slsfVyhu eqDr gksrh gSA

2 2 2 22
CaC +2H O=Ca OH +C H

csfjfy;e vkSj ,yqfefu;e ds dkckZbM ty ls vfHkfØ;k djds esFksu nsrs gSaA

2 2 42

4 3 2 43

Be C+4H O=2Be OH +CH

Al C +12H O=4Al OH +CH

eSaxuht dkckZbM esFksu vkSj gkbMªkstu dk feJ.k nsrk gSA

¼1½ vk;fud dkckZbM@yo.kh; dkckZbM

¼2½ lgla;kstd dkckZbM

¼3½ èkkfRod dkckZbM@varjkdk'kh dkckZbM@feJ èkkrq dkckZbM

(Ionic Carbides)

Lkewg 1 ds lkjs rRoksa ls bldk foy; gksrk gSA

Lkewg 2 ds lkjs rRoksa ls bldk foy; gksrk gSA

Lkewg 13 ds lkjs rRoksa ls bldk foy; gksrk gSA

¼cksjkWu dks NksM+dj½

dksbu,t èkkrq (Coinage Metal) Ag, Au, Pt, Zn, Cd)

(Some Lanthanides)

vk;fud dkckZbM ds çdkj&gkbMªksfyfll ds vkèkkj ij rhu rjg ds dkckZbM~l
(Carbides) gSA

(i) (Methanides) (C–4)

,sls dkckZbM tks ty esa foy; djds feFksu xSl nsrs gS mUgsa ge esFksukbM~l dgrs
gSA



çFke laØe.k Js.kh ds
rRoksa dk jlk;u

14 Lo&vf/kxe
ikB~; lkexzh

tSls fd %

Be
2
C, Al

4
C

3

2 2 42

4 3 2 43

Be C+H O Be OH +CH

Al C +H O Al OH +CH

(ii) (Acetylides) 4
2C

,sls dkckZbM tks ty esa foy; djds ,flfVfyu xSl cukrs gSA

tSls fd %

CaC
2
, Li

2
C

2
, Be C

2
, Na

2
C

2

2 2 2 22

2 2 2 2 2

2 2 2 2 2

CaC +H O Ca OH +C H HC CH

Li C +H O Li OH+C H

Na C +H O NaOH+C H

(iii) (Allylides) 4
3C

,sls dkckZbM tks ty esa foy;
 
djds çksikbu xSls nsrs gS mUgsa ,fyykbM~l dgrs gSA

tSls fd %

Mg
2
C

3

-
2 3 2 2 3Mg C +H O MgOH +CH -C CH

(Covalent Carbides) B
4
C, SiC

blesa foy; gksus okys lewg&

lewwg 13 ds rRo&B,

lewg 14 ds rRo&C, Si

tSls fd %

2 3 4

2

B O +C B C+CO

SiO +C SiC+CO

(Interstitial Carbides)

tc fdlh èkkrq ds fØLVy ysfVl ds chp esa dkcZu ijek.kq fefJr gks tkrk gS] rc
bls ge varjkdk'kh ;k esVsfyLV dkckZbM dgrs gSA

tSls fd&fuEufyf[kr rRo gS ftuds chp esa bldk feJ.k gks tkrk gS %

Ti, V, Zr, Nb, Mo, Hf, Ta, W
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bldks fuEufyf[kr rjhds ls cuk;k tkrk gS%

(i)

tSls fd %

2 2

2 2

3

Li+C Li C

Ag+2C Ag C

Fe+C Fe C

3Mn+C Mn C

bl rjg ge ns[krs gS fd dkcZu vyx&vyx èkkrqvksa ds lkFk foy; djds
u;s rRoksa dk fuekZ.k djrk gSA

(ii)

tSls fd %

2

2 3 4 3

CaO+3C CaC +CO

Al O +C Al C +CO

(iii) (Acetylene)

tSls fd %

2

2

2

CH CH+Li LiC LiC+H

CH CH+Na NaC CNa+H O

CH CH+Ag 2O AgC CAg+H O

4- dkckZbM fdruh rjg ds gksrs gS\

(a) 3 (b) 4

(c) 5 (d) 6

5- èkkrq dks dkcZu ds lkFk xeZ djus ij D;k curk gSa\

(a) 2CaO+3C CaC +CO (b) 2 3 2Mg C +H O

(c) 2 2Ag+2C Ag C (d) 3Mn+C Mn C

6- fofHkUu jklk;fud vfHkfØ;kvksa esa iz;qDr gksus okys mRizsjdh; xq.k ;kSfxd
dkSu ls gSa\
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(Oxide)

fdlh Hkh rRo dh vkDlhtu ls vfHkfØ;k djkus ds mijkUr çkIr f}vkèkkjh
jklk;fud ;kSfxd (Binary Chemical Compound) dks vkWDlkbM (Oxide) dgrs gS]
;s gj txg cgqrk;r esa feyrs gSA mnkgj.k ds fy, ge ìFoh esa ikuh rFkk gok dh
ckr djs rks ;s cgqrk;r esa ekStwn gSA dkcZu MkbvkWDlkbM] gkbMªkstu bR;kfnA dqN
rRoksa dks NksM+ ns rks vkDlhtu yxHkx lHkh rRoksa ls çR;{k ;k vçR;{k vfHkfØ;k
djrk gSA ftlls gesa cgqr rjg ds vkWDlkbM çkIr gksrs gSA

vkWDlkbM ds eq[;r% nks çdkj gksrs gSA

¼1½ lkekU; vkWDlkbM

¼2½ la;qDr ;k fefJr vkWDlkbM

(General or Normal Oxides)  blds varxZr vkus
okys rRo la;kstdrk ds fu;eksa dk ikyu djrs gS] tSls % CaO, MgO, Na

2
O,

FeO, PbO, PbO
2
, Al

2
O

3

(Combined or Mixed Oxides)  blds
vUrxZr vkus okys rRo la;kstdrk ds fu;eksa dk ikyu ugha djrs gSaA

tSls & Fe
2
O

4
, Pb

2
O

4
 bR;kfnA

(General or Normal Oxides) : lkekU; vkWDlkbM pkj
çdkj ds gksrs gaS &

(Acidic Oxides) ;s oSls vkWDlkbM gksrs gS tks ikuh esa
fefJr gksdj vEy cukrs gS] CO

2
 dkcZu Mkb vkWDlkbM bR;kfn] çk;% vèkkrq ds

vkWDlkbM vEyh; çòfr ds gksrs gSA tSls & CO
2
, SO

2
, N

2
O

5
, Mn

2
O

7
, CrO

3
,

bR;kfnA

2 2 2 3

2 2 2 3

3 2 2 4

CO +H O H CO

SO +H O H SO

SO +H O H SO

(Alkaline Oxides) ;s oSls vkWDlkbM gksrs gS tks ty esa
feydj {kkj cukrs gS] tSls & CaO, MgO, Na

2
O, bR;kfnA

2 2

2 2

Na O+H O 2NaOH

CaO+H O Ca OH

(Neutral Oxides) os oSls vkWDlkbM gS ftuesa ikuh ls
vfHkfØ;k gksus ij vEy] yo.k ;k {kkj ugha curk gSA

tSls & Ca, Mo, M
2
O.
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(Amphotenic Oxides)  ;g oSls vkWDlkbM gksrs gS tks
ty ds LFkku ij vEy ;k {kkj ls vfHkfØ;k djrs gSA

tSls & Al
2
O

3

2 3 2 2

2 3 2

A O +6HCL 2Al Cl +3H O

Al O +2NaOH 2Na AlO+2H O

(Paraoxides) buesa lkekU; ls vfèkd vkDlhtu gksrk gSA ,sls
ijkvkWDlkbM ikuh vFkok vEy ls gkbMªkstu vkWDlkbM cukrs gSA tSls lksfM;e ;k
csfj;e ijkvkWDlkbM cukrs gSA buesa Hkh nks çdkj gksrs gSaA igyk lqij vkWDlkbM ,oa
nwljk cgqvkWDlkbMA

(Combined or Mixed Oxides)

;s ,sls vkWDlkbM gksrs gS tks nwljs vkWDlkbM ds lkFk vfHkfØ;k dj ds ,d fefJr
vkWDlkbM dk fuekZ.k djrs gSA buesa vDlj fdlh ,d esa vkDlhtu dh ek=k de
;k vfèkd ik;h tkrh gSA

tSls & FeO, Fe
2
O

3
, Pb

3
O

4
, bR;kfnA

(Sulphides)

tc ,d ;k ,d ls vfèkd vk;u ;qDr ;kSfxdksa dk lYQj ds lkFk feJ.k gksrk gS]
rks ,d vdkcZfud ;kSfxd dk fuekZ.k gksrk gS] ftls ge lYQkbM dgrs gSA ;g
jaxghu xSl gSA blesa lM+s gq, v.Ms dh rjg xaèk gksrh gS] ;g tyus ij uhyh Tokyk
mRiUu djrh gS bldk lw= H

2
S gSA bldh ç—fr fo"kSyh gksrh gSA

 vfèkdka'k èkkrq,¡ lYQj ls vfHkfØ;k djds èkkrq lYQkbM
dk fuekZ.k djrs gSA

2 2

2 2

NaOH+H O NaHS+H O

NaHS+NaOH Na S+H O

(Complex Compounds)

dqN ,slh jklk;fud vfHkfØ;k,¡ gS ftuesa çkIr gksus okys mRikn ;k rRo vfHkfØ;kvksa
ds fdlh vizR;kf'kr n'kkvksa esa gksus ds dkj.k vpkud cny tkrs gSA ,sls
vfHkfØ;kvksa ls çkIr ;kSfxd dks ladqy ;kSfxd dgrs gSaA tSls veksfu;e gkbMªkWDlkbM
vkSj rkez yo.k dk foy;.k ;k iksVSf'k;e lkbukbM vkSj jtr yo.k dk foy;u
bR;kfnA

fdlh ladqy ;kSfxd fuek.kZ esa vfHkfØ;kvksa ds nkSjku mRikn esa fuEufyf[kr ifjorZu
ik, tkrs gSA

¼i½ (Change in Solubility) & lkèkkj.kr%
foys;rk&xq.kuQy ds ladYiu ds vuqlkj] ;fn flYoj lk;ukbM ds foy;u
esa iksVSf'k;e lk;ukbM dk foy;u feyk;k tk;xk] rks AgCN ds foys;rk
xq.kuQy essa deh gksuh pkfg;s ijUrq AgCN ds vo'ks’k esa KCN dk foy;u
feykus ls foys;rk&xq.kuQy cgqr vfèkd c<+ tkrk gSA
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¼ii½ (Drop in Conductivity) & dksbZ ladqy vk;u nks ;k
vfèkd vk;uksa ds la;ksx ls curk gS rks vk;uksa dh dqy la[;k esa deh gks
tkrh gS rFkk u;k vk;u Hkkjh gks tkrk gSA bl çdkj tc dHkh ladqy vk;u
curk gS pkydrk esa cgqr deh gks tkrh gSA fgekad ekih fofèk }kjk fgekad
esa deh ls Hkh ladqy cuus dk ladsr feyrk gSA vfHkxeukad fofèk (Transport

Number Method) ls Hkh ;g ladsr feyrk gSA

¼iii½ (Colour Change)  dHkh&dHkh jax ds ifjorZu ls Hkh
ladqyksa ds cuus dk ladsr feyrk gSA mnkgj.k ds fy;s D;wçkehfu;e ;kSfxdksa
rFkk dksckYVkehuksa dh voLFkkvksa esaA

Lkadqy yo.kksa ds vè;;u ls fo'ys’k.kkRed vfHkfØ;kvksa rFkk èkkrqdehZ;
leL;kvksa esa cgqr lgk;rk feyh gSA bl vè;k; esa cgqr fof'k’V ladqyksa ds cuus
dh fØ;k dk o.kZu djus dk ç;Ru fd;k x;k gSA dksckYV vehuksa rFkk vU;
milgla;kstd ;kSfxdksa (Coordinate Compounds) dk fo’k; bl vè;k; ds {ks= ds
ckgj gSA

Lkadqy cuus dh vfHkfØ;kvksa dks la{ksi esa fuEu çdkj ls fy[k ldrs gSa&

(1) NaOH ds lkFk vfHkfØ;k,¡

(2) Kl ds lkFk vfHkfØ;k,¡

(3) KCN ds lkFk vfHkfØ;k,¡

(4) Na
2
S

2
O

3
 gkbiks ds lkFk vfHkfØ;k,¡

(5) vkeksfu;k ds lkFk vfHkfØ;k,¡

(6) veksfu;k lYQkbM ds lkFk vfHkfØ;k,¡

7- vkWDlkbM fdruh rjg ds gksrs gS\

(a) 2 (b) 3

(c) 4 (d) 5

8- ,d ls vfèkd vk;u ;qDr ;kSfxdksa dk lYQj ds lkFk feJ.k gksrk gS rks
D;k curk gSa\

(a) veksfu;e (b) yo.k

(c) ladqy ;kSfxd (d) vdkcZfud

9- vkWDlkbM fdls dgrs gSa\

vkWDlhdj.k voLFkk (Oxidation State) ,d jklk;fud ;kSfxd ds ijek.kq esa gksus okyh
vkWDlhdj.k dh fMxzh ds c<+us ;k ?kVus dk mYys[k djrk gS] ftls ml ;kSfxd dh
vkWDlhdj.k la[;k (Oxidation Number) :Ik esa Hkh tkuk tkrk gSA jklk;fud
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çfrfØ;k ds ekè;e ls ;kSfxdks ds ijek.kq esa gksus okyh vkWDlhdj.k fLFkfr dh of̀) ;k
deh dks ge vkWDlhdj.k voLFkk ds :Ik esa tkurs gSaA rkfydk 8 ds ekè;e ls ge rRoksa
ds voLFkkvksa dks le> ldrs gSA 3 Mh&Js.kh ds rRoksa }kjk n'kkZ;h tkus okyh
vkWDlhdj.k voLFkk,¡ fuEufyf[kr gSaA

vkWDlhdj.k voLFkk,¡ rRoksa dh lkekU; vkWDlhdj.k voLFkk,¡ gSA Mn esa
vfèkdre O

5
 v;qfXer d bysDVªksu mifLFkr gksus ds dkj.k ;g vPpre vkWDlhdj.k

voLFkk $7 dks n'kkZrk gSA cgqr lh èkkrq,¡ viuh fuEu vkWDlhdj.k dh voLFkk esa
vk;fud caèk (Ionic Bond) cukrh gS ,oa mPp vkWDlhdj.k voLFkk esa lgla;kstd
caèk (Covalent Bond) cukrh gSaA bu èkkrqvksa ds vkWDlkbMksa dh vEyh; izof̀Ùk èkkrq dh
vkWDlhdj.k voLFkk ds c<+us ;k ?kVus ij lkFk&lkFk esa c<+rh ;k ?kVrh gSA tSls Mn

ds vkWDlkbMksa esa vEyh;rk dk Øe bl çdkj gSA

2 2 3 2 7MnO Mn O MnO MnO Mn O

çFke laØe.k Js.kh ds rRoksa dh vkWDlhdj.k voLFkk,¡

Sc 3d1, 4s2 (+2), +3 
Ti 3d2, 4s2 +2, +3, +4 
V 3d3, 4s2 +2, +3, +4,+5 
Cr 3d5, 4s1 +2,+3,(+4),(+5),+6 
Mn 3d5, 4s2 +2,(+3),+4+5,(+6),+7 
Fe 3d6, 4s2 +2,+3,(+4) +5,(+6) 
Co 3d7, 4s2 +2,+3,(+4) 
Ni 3d8, 4s2 +2,(+3),(+4) 
Cu 3d10, 4s1 +1,+2 
Zn 3d10, 4s2 +2 

 
¼dks’Bd esa nh xbZ vkWDlhdj.k voLFkk cgqr de çHkkoh gSaA½

LdSf.M;e (Sc) dk bysDVªkWfud foU;kl 3d1, 4s2 gSA tc dsoy 4s bysDVªkWu caèk esa
Hkkx ysrs gSa rks vkWDlhdj.k voLFkk $2 gksxh] fdUrq ;fn 4s rFkk 3d bysDVªkWu caèk
cukus esa Hkkx ysrs gSa rks vkWDlhdj.k voLFkk $3 gksxhA Sc ds fy, $2 dh vis{kk
$3 vkWDlhdj.k voLFkk vfèkd LFkk;h gksrh gSA

blh çdkj Ti, V, Cr rFkk Mn rd fuEure vkWDlhdj.k voLFkk s-bysDVªkWu
dh la[;k ds cjkcj rFkk mPpre vkWDlhdj.k voLFkk s-rFkk d-bysDVªkWuksa ds ;ksx
ds cjkcj gksrh gSA mnkgj.kkFkZ] Mn vfèkdre $7 vkWDlhdj.k voLFkk,¡ n'kkZrk gS]
D;ksafd blds d-vkWfcZVy esa 5 v;qfXer bysDVªkWu rFkk s- vkWfcZVy esa 2 bysDVªkWu gskrs
gSaAa vr% bldh U;wure vkWDlhdj.k voLFkk $2 rFkk vfèkdrd $7 gSA

Fe (3d6, 4s2) ls Zn (3d10, 4s2) rd d-bysDVªkWuksa dh la[;k 5 ls vfèkd gksrh
gSA buesa U;wure vkWDlhjd.k voLFkk 4s rks bysDVªkWuksa dh la[;k ds cjkcj gksrh gS]
fdUrq mPpre vkWDlhdj.k voLFkk fdlh Hkh n'kk esa ns rFkk (n-1) d bysDVªkWuksa ds
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;ksx ls lEcfUèkr ugha gSA Fe, Co, Ni dh vkWDlhdj.k voLFkk,¡ $2 o $3 rd gh
lhfer gSaA Cu dh vkWDlhdj.k voLFkk,¡ $1 rFkk $2 gksrh gSaA

fdlh èkkrq dh fyxS.M ¼,uk;u ;k Anion½ fo'ks’k ds lkFk dkSu&lh vkWdlhdj.k
voLFkk vfLrRo esa vkrh gS] ;g èkkrq&fyxS.M fudk; (Metal-Ligand System) ds
jsMkWDl xq.kksa ij fuHkZj djrk gSA mnkgj.kkFkZ] oSusfM;e gSykstsu ds lkFk fØ;k djds
oSusfM;e is.Vk¶yksjkbM VF

5
 oSusfM;e VsVªkDyksjkbM VCl

4
 o oSusfM;e VªkbczksekbM

VBr
3
 cukrk gS] vFkkZr~ VCl

4
 ;k VBr

3
 ugha curk gSA bldk dkj.k ;g gS fd

oSusfM;e $5 vkWDlhdj.k voLFkk esa bruk çcy vkWDlhdkjd gS fd ;g czksekbM ;k
vk;ksMkbM ¼Br- ;k I-) vk;uksa dks rqjUr eqDr gSykstu esa cny nsrk gSA ¶yksjkbM
(F-) vk;u NksVs vkdkj rFkk mPp fo|qr&_.kkRed ds dkj.k V5+ çcy vkWDlhdj.k
}kjk vkWDlh—r ugha gksrk blfy, VF

5
 ;kSfxd curk gSA

¶yksjkbM vk;u ds leku vkWDlhtu vk;u (O2–) Hkh laØe.k èkkrqvksa ds lkFk
mPp vkWDlhdj.k voLFkk esa ;kSfxd cukrk gS]

tSls 2- -
4 4CrO Cr 6 , MnO Mn 7  vkfnA

èkkfRod dkcksZfuy (Mettalic Carbonyl) esa laØe.k èkkrq 'kwU; vkWDlhdj.k
voLFkk çnf'kZr djrs gSaA D;ksafd dkcZu eksuksDlkbM ¼CO½ tSls mnklhu fyxS.M
èkkrq ds fjDr d-vkWfcZVyksa dks viuk ,dkdh bysDVªkWu ;qXe nsdj caèk cukrs gSa vkSj
bl çdkj èkkrq dh 'kwU; vkWDlhdj.k voLFkk esa èkkfRod dkcksZfuy ;kSfxdksa dk fuekZ.k
gksrk gSA

10- vkWDlhdj.k fdl voLFkk esa vk;fud caèk cukrh gS%

(a) of̀) ;k deh (b) yo.k

(c) ladj ;kSfxd (d) vdkcZfud

11- vkWDlhdj.k voLFkk ds LFkkf;Ro dks le>kb,A

(Covalency)

fdlh rRo ds fdlh ,d ijek.kq }kjk nwljs ijek.kqvksa ds lkFk lk>k fd, x;s
bysDVªkWu ;qXeksa dh la[;k bl rRo dh la;ksdrk ;k lgla;kstdrk dgykrh gSA lk>s
dk ,d bysDVªkWu ;qXe ,d lg la;ksth cUèk fn[kkrk gSA vr,o lg la;ksdrk dh
ifjHkk’kk dks fuEu çdkj Hkh fn;k tk ldrk gSA

fdlh rRo ds ,d ijek.kq }kjk nwljs ijek.kqvksa ds lkFk cuk, x;s lgla;ksth
cUèkksa dh dqy la[;k ml rRo dh la;kstdrk ;k lgla;kstdrk gksrh gSA
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vHkh rd ge tkurs gS fd fofHkUu rRo ijek.kq Øekad ,oa bysDVªkWfud foU;kl j[krs
gSaA ijek.kq ds xq.k muds bysDVªkWfud fHkUu&fHkUu foU;kl ij fuHkZj djrs gSaA dqN
ijek.kq nwljksa ls vfèkd fØ;k'khy gksrs gSA mR—‘V xSl (He, Ne, Ar, Kr, Xe,,oa Rn)

ijek.kq fdlh ij fØ;k ugha djrs gSa] ;s vfØ; ,oa LFkk;h gksrs gSA ge tku ldrs gSa
fd ijek.kq fØ;k djds dSls o D;ksa v.kq ,oa ;kSfxd cukrs gSa ijek.kq blds ckáre dks'k
esa bysDVªkWu xzg.k djrs gS vFkok buds ckáre dks'k dks iw.kZ iwfjr djus dh {kerk gksrh
gSA ;s vU; iek.kqvksa ls fØ;k }kjk ,slk dj ldrk gSA ckáre dks'k es vfèkd bysDVªkWu
jg ldrs gS] vr% ;s iw.kZiwfjr ugha gksrs gS] ,d ijek.kq blds ckáre dks'k dks iw.kZ djus
ds Øe es vU; ijek.kq ds lkFk la;ksx dh çòfŸk j[krk gSA tc ckáre dks'k iw.kZiwfjr
gksus dh {kerk j[krk gS] rks ijek.kq LFkk;h gks tkrk gSaA

lHkh vU; rRoksa ¼mR—‘V xSlksa ds vfrfjDr vU; rRo½ ds ijek.kq buds ckáre
dks'k esa 8 bysDVªkWu ls de j[krs gS vFkkZr~ buds ckáre dks'k iw.kZ iwfjr gksus dh
{kerk ugha j[krs gSA ;|fi bu rRoksa ds ijek.kq vU; ijek.kq ls la;ksx djds LFkk;h
foU;kl çkIr dj ysrs gS tSls mR—‘B xSlsaA buesa ,d ijek.kq ds Hkkx ij LFkk;h
foU;kl ¼tSls mR—‘V xSls½ xzg.k djus dh çof̀Ÿk gksrh gS tks bldh jklk;fud
fØ;k'khyrk ds fy, mŸkjnk;h gSA

,d ijek.kq bldh lehiLFk mR—‘B xSl ds vftZr bysDVªkWfud foU;kl }kjk
LFkkf;Ro çkIr djus dh çòfŸk j[krk gSA ;g jklk;fud la;kstu ds nkSjku fuEu esa
ls fdlh Hkh ,d rjhds ls çkIr fd;k tk ldrk gS %

1- ,d ijek.kq ls vU; ijek.kq esa bysDVªkWu ds LFkkukarj.k }kjk

2- nks la;qXeh ijek.kqvksa ds eè; la;ksth bysDVªkWuksa ds lka>s }kjk

;gk¡ dqN cy ik;k tkrk gS tks v.kq esa ijek.kqvksa dks ,d lkFk ckaèks j[krk gSA
og vkd’kZ.k cy tks nks ijek.kqvksa] nks v.kqvksa] nks vk;uksa ;k buds la;kstu dks ,d
lkFk ckaèks j[krs gS jklk;fud caèk dgykrk gSA

lehiLFk mR—‘V xSl ds bysDVªkWfud foU;kl dks çnf'kZr djus ds nks rjhds]
caèkksa ds nks çdkj & fo|qr la;ksth caèk o lgla;ksth caèk nsrk gSA

lgla;kstd caèk rhu çdkj dk gksrk gSA

¼1½ ,dy lgla;kstd

¼2½ f}&lgla;kstd

¼3½ f=&lgla;kstd

(Single Covalent Bond) & ;g caèk rc fufeZr gksrk gS
tc bysDVªkWuksa dk ,d ;qXe nks ijek.kq ds eè; lk>k gksrk gSA

 gkbMªkstu v.kq (H
2
) dk fuekZ.kA gkbMªkstu dk ,d v.kq vius esa

gkbMªkstu ds 2 ijek.kq j[krk gSA çR;sd gkbMªkstu ijek.kq viuk ,d bysDVªkWu
j[krk gSA tc nks gkbMªkstu ijek.kq vfHkfØ;k djrs gS rks çR;sd dk flQZ ,d&,d
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bysDVªkWu gh vfHkfØ;k djrk gSA vr% nks bysDVªkWu] vyx bysDVªkWuksa dk ,d tksM+k
nks ijek.kqvksa ds chp la;ksftr gh jgrk gSA

H H H H∶

(Double Covalent Bond) & og caèk gS ftlesa bysDVªkWuksa
ds nks ;qXe nks la;qXeh ijek.kqvksa ds eè; lfEefyr gksrs gSA bysDVªksuks ds nks ;qXeksa
dk lk>k nks ijek.kqvksa ds çrhdksa ds eè; nks NksVh js[kk,¡ cukdj n'kkZ;k tkrk gSA

 ,d vkDlhtu (O
2
) v.kq dk fuekZ.kA vkWDlhtu ds ,d ijek.kq esa

blds la;ksth dks'k esa N% bysDVªkWu mifLFkr gksrs gSA bls LFkk;h vkB bysDVªksu
foU;kl çkIr djus ds fy, nks vfèkd bysDVªkWu pkfg,A ;g rc çkIr gksrk gS tc
nksuksa vkDlhtu ijek.kqvksa ls] çR;sd blesa nks bysDVªksuksa dk ,d nwljs ds lkFk lk>k
djs rks LFkk;h vkDlhtu v.kq dk fuekZ.k gksrk gSA

.. .. .. ..
: O O : O : : O O = O

.. .. .. ..

f} & caèk

;k    

(Triple Covalent Bond) & og caèk gS ftlesa nks ijek.kq
lk>s ds 3 bysDVªkWu ;qXeksa }kjk caèks gksrs gSA

 ukbVªkstu v.kq (N
2
) dk fuekZ.kA ukbVªkstu dk ,d ijek.kq blds

la;ksth dks'k esa 5 bysDVªkWu j[krk gSA bls LFkkbZ v’Ve çkIr gksrk gS tc nks
ukbVªkstu ijek.kq esa ls çR;sd rhu bysDVªksuksa ds lk>s }kjk ,d nwljs ls la;ksx djds
ukbVªkstu çkIr gksrk gSA

: N N : : N N : N  N

f=&cèa k

;k    

2 jSf[kd 

 

[CuCl2]–, 
[Ag(NH3)2]+ 

3 ,dryh; 
f=Hkqtkdkj 

 

Molto Rara 

[HgI3]− 

 

4 prq"Qydh; 

 

Piuttosto Comune 

[ReO4]2–, Ni(CO)4 

 

4 ,dryh; 
prqHkqZtkdkj 

 

XeF4,[AuCl4]–, 
[PtCl4]2– 
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12- lgla;kstd caèk fdrus çdkj ds gksrs gS\

(a) 2 (b) 4

(c) 3 (d) 5

13- çR;sd gkbMªkstu ijek.kq fdrus bysDVªkWu j[krk gS\

(a) 1 (b) 3

(c) 2 (d) 4

14- la;ksdrk ;k lgla;ksdrk fdls dgrs gSa\

1. (b)

2. (a)

3. Mh&lewg ds rRo oSls rRo gksrs gSa ftlesa vfUre bysDVªkWu] mlds Mh&d{kdksa
esa Hkjk tkrk gS] bu rRoksa esa bysDVªkWu] cká dks'k (n) ls fiNys dks'k
¼d-d{kd) esa Hkjrk gSA budk foU;kl (n–1) d1-10 ns1-2 gksrk gSA buesa mioxZ
IIIA, IVA, VA, VIA, VIIA, VIII, IB, IIB gSA bUgsa gh ge Mh&lewg dk rRo
dgrs gaSA

4. (a)

5. (d)

6. fofHkUu jklk;fud vfHkfØ;kvksa esa ç;qDr gksus okys mRçsjd çk;% çFke laØe.k
rRo vkSj muds ;kSfxd gksrs gSaA mnkgj.kkFkZ] oSusfM;e is.VkWDlkbM vFkok
IySfVue H

2
SO

4
 fuekZ.k dh lEidZ fofèk esa mRçsjd ds :Ik esa SO

2
 dk SO

3

esa vkWDlhdj.k ds fy,] lw{e foHkkftr vk;ju gScj fofèk ls veksfu;k ds
fuekZ.k esa] fufdy pw.kZ vlarÌr dkcZfud ;kSfxdksa ds gkbMªkstuhdj.k esa ç;qDr
gksrs gSaaA

7. (a)

8. (d)

9. fdlh Hkh rRo dk vkWDlhtu ls vfHkfØ;k djkus ds mijkUr çkIr f}vkèkkjh
jklk;fud ;kSfxd dks vkWDlkbM dgrs gS] ;s gj txg cgqrk;r esa feyrs gSA
mnkgj.k ds fy, ge iF̀oh esa ikuh rFkk gok dh ckr djs rks ;s cgqrk;r esa
ekStwn gSA dkcZu MkbvkWDlkbM] gkbMªkstu] bR;kfnA

10. (a)

11. vkWDlhdj.k voLFkk ,d jklk;fud ;kSfxd ds ijek.kq esa gksus okyh vkWDlhdj.k
dh dksfV ds c<+us ;k ?kVus dk mYys[k djrk gS] ftls ml ;kSfxd dh
vkWDlhdj.k la[;k ds :Ik esa Hkh tkuk tkrk gSA jklk;fud vfHkfØ;k ds ekè;e
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ls ;kSfxdks ds ijek.kq esa gksus okyh vkWDlhdj.k fLFkfr dh òf) ;k deh dks ge
vkWDlhdj.k voLFkk ds :Ik esa tkurs gSaA

12. (c)

13. (c)

14. fdlh rRo ds fdlh ,d ijek.kq }kjk nwljs ijek.kqvksa ds lkFk lk>k fd, x;s
bysDVªkWu ;qXeksa dh la[;k bl rRo dh la;ksdrk ;k lgla;kstdrk dgykrh
gSA

 Mh&lewg ds rRo oSls rRo gksrs gSa ftlesa vfUre bysDVªkWu] mlds Mh&d{kdksa
esa Hkjk tkrk gS] bu rRoksa esa bysDVªkWu] cká dks'k (n) ls fiNys dks'k ¼d-d{kd)
esa Hkjrk gSA budk foU;kl (n–1) d1-10 ns1-2 gksrk gSA buesa mioxZ IIIA, IVA,
VA, VIA, VIIA, VIII, IB, IIB gSA bUgsa gh ge Mh&lewg dk rRo dgrs gaSA

 lkj.kh ds vuqlkj Mh&lewg dk LFkku s] vkSj p ds eè; esa gSA blesa 12 oxZ
rd vkrs gSA bl lewg ds rRoksa dks ge laØe.k rRo ds uke ls Hkh tkurs gSA
laØe.k rRo os rRo gksrs gS ftlesa ijek.kq rFkk vk;u ds bysDVªku fo?kVu esa
Mh mioxZ viw.kZ gksrk gSA ijUrq 12 osa oxZ esa mifLFkr Zn, Cd, Hg rRoksa dks
ge laØe.k Js.kh rRo ugha ekurs gSA

 tc ge rRoksa dks muds ijek.kq Øekadksa ds c<+rs gq, Øe esa j[krs gS rks cká dks'k
dh leku bysDVªkWfud lajpuk ds rRo rFkk vkoŸkZ lkj.kh ds rRo esa fu;fer
varj ls vkrs jgrs gSA blhfy, blds xq.kksa esa vkofrZdk ns[kh tkrh gSA

 la?k ukfHkd la;kstd v.kqvksa esa vFkkZr ijek.kq ds ukfHkd rFkk cká dks'k esa
bysDVªkWu ds chp dh nwjh dk vkèkk Hkkx rRoksa dh lgla;kstu f=T;k ;k
ijek.kq f=T;k dgykrh gSA

lgla;kstu f=T;k ¾ 
nk s ukfHkdk as d s chp dh njw h

2
 lgla;kstd f=T;k,¡ ;ksx'khy gksrh gSa] rFkk ;s nks leku ;k fHkUu ijek.kqvksa

ds eè; cus ,dy cUèkksa dh yEckbZ ls fuèkkZfjr dh tkrh gSA

 èkkrqvksa esa ijek.kqvksa ds eè; èkkfRod cUèk gksrs gSaA Bksl èkkrqvksa esa vUrjkukfHkd
nwjh dk vkèkk Hkkx èkkrq dh èkkfRod f=T;k dgykrh gSA

 vfØ; xSlksa ds fØLVyksa esa ijek.kqvksa ds eè; jklk;fud cUèk ugha gksrs cfYd
okUMj okYl cy gksrs gSaA vfØ; xSlksa ds fØLVy esa vUrjkukfHkd nwjh dk
vkèkk Hkkx vfØ; xSl dh okUMj okYl f=T;k dgykrh gSA

 bysDVªkWu dks ijek.kq ls vyx djus ds fy;s tks vko';d ÅtkZ [kpZ gksrh gS
mls ml rRo dk vk;uu foHko ;k mtkZ dgk tkrk gSA vk;uu foHko
bysDVªkWu oksYV çfr ijek.kq (eV/Atom) ;k fdyks dSyjh@eksy (kcal/mol) esa
O;Dr fd, tkrs gSa rFkk I v{kj }kjk çnf'kZr fd, tkrs gS tSls
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+H g H g +e;1, = m13.6 eV

gkbMªkstu dk v;uu foHko 1,= +13.6 eV gSA

 tc fdlh foyfxr (Isolated) xSlh; ijek.kq ds ckáre dks'k esa mifLFkr
,d bysDVªkWu ds i`Fkd djus ds fy, vko';d ÅtkZ] vk;uu ÅtkZ dgykrh
gSA

 fdlh vkorZ esa vkxs dh vksj tkus ij Øe esa èkkfRod xq.k ?kVrk gS] vèkkfRod
xq.k c<+rk gS ijUrq fdlh mioxZ esa uhps dh vksj tkus ij èkhjs&èkhjs èkkfRod
xq.k c<+rk gSA vkSj vèkkfRod xq.k ?kVrk gSA

 fdlh vkorZ esa vkxs dh vksj tkus ij Bksl vkSj nzo rRoksa ds ?kuRo igys c<+rs
gSa vkSj fQj ?kVrs gSaA fdlh mioxZ esa uhps dh vksj tkus ij èkuRo lkèkkj.kr%
c<+rs gSa] ijUrq bl Øe esa vfu;ferk,¡ gSaA lcls vfèkd ?kuRo Bksl rRoksa esa
Os (22.6 g/cm3) dk vkSj nzo rRoksa esa Hg(13.6 g/cm3) dk gSA

 pqacd dh çof̀r Mh&lewg ds çFke Js.kh ds rRoksa esa v;kSfxd Mh bysDVªkWu
ik, tkrs gSA tSlk fd ge tkurs gS lw{e bysDVªkWu ,d pqacd dh rjg gksrs
gSA budh d{kh; xfr ds dkj.k pØ.k pqacdh; vk?kw.kZu mRiUu gksrk gSA rFkk
dqy pqacdh; vk?kw.kZu bu nksuksa ds ;ksx ds cjkcj gksrk gSA

 çfrpqEcdh; % ftu inkFkksZa ds ijek.kqvksa vFkok vk;ukssa ds bysDVªkWu ;qfXer ;k
tqM+s gq, gksrs gS mlesa bysDVªkWu dk çHkko ijLij xfr ds dkj.k u’V gks tkrk
gSa vFkkZr~ mudk pqacdh; vk?kw.kZu 'kwU; gks tkrk gSA ,sls inkFkksZa dks çfr pqacdh;
inkFkZ dgrs gSA

 vuqpqacdh; ftu inkFkksZa ds ijek.kqvksa vFkok vk;uksa esa bysDVªkWu v;qfXer
O;oLFkk esa mifLFkr gksrs gS rks] mudk bysDVªkWu dk çHkko ijLij Uk’V ugha
gksrk gSA ,sls inkFkZ vuqpqacdh; xq.k çnf'kZr djrs gSA vuqpqacdh; inkFkZ dks
tc pqacdh; {ks= esa j[kk tkrk gS rks ;s ml {ks= dhs vksj rhozrk ls c<+rs gS
vFkkZr~ vkdf’kZr gksrs gSA ;s çk;% pqacdh; {ks= ds ml Hkkx dh vksj T;knk
vkdf’kZr gksrs gS] tgka pqacdRo dk ?kuRo T;knk gksrk gSA

 ykSgpqacdh; bls mPp dksfV dk vuqpqacdRo ekuk tk ldrk gSA ;g xq.k Fe,

Co, Ni, Fe
3
O

4
 vkSj Mn ds feJ èkkrqvksa esa ik;k tkrk gSA bu inkFkksZa esa vusd

NksVs&NksVs vk.kfod pqEcd gksrs gSA çcy pqacdh; {ks= dh mifLFkfr esa ;s
vk.kfod pqacd ,slh gh fn'kk esa bl çdkj O;ofLFkr gks tkrs gS fd mudk
pqacdh; çHkko c<+ tkrk gS ,oa blds ckn pqacdh; {ks= gVk ysus ij Hkh ;s
LFkk;h pqacd dk dk;Z djrk gSA rki c<+kus ls] ?kVkus ls ;k ?kkr djus ij
vk.kfod pqacdksa dh O;oLFkk fcxM+ tkrh gS ftlls budk pqacdh; xq.k u’V
gks tkrk gSA

 çFke laØe.k rRoksa ds èkuk;u dk vkdkj cgqr NksVk gksrk gS ftlls mu ij
mPp èku vkos'k ?kuRo jgrk gS] blds dkj.k bu rRoksa ds èkuk;u ljyrk ls
fyxS.Mksa ds bysDVªkWu ;qXe xzg.k dj ysrs gSaA
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 çFke laØe.k rRo èkuk;uksa esa fjä (n-1)d d{kd gksrs gSa ftlesa fyxS.Mksa }kjk
fn;s x;s bysDVªkWu lekfo’V gks tkrs gSaA

 çFke laØe.k rRo fofHkUu vkWDlhdj.k voLFkk,¡ n'kkZrs gSaA

 ifjorhZ la;kstdrk ;k vkaf'kd Hkjs gq, d-vkWfcZVy ds dkj.k] laØe.k rRo
dHkh&dHkh vLFkk;h ekè;fed ;kSfxd cuk ysrs gSa vkSj bl çdkj vfHkfØ;k
dh lfØ;.k ÅtkZ de dj nsrs gSaA

 çFke laØe.k èkkrqvksa ds ijekf.od vkdkj yxHkx leku gSaA vr% ;s rRo
vius fØLVy tkydksa esa vkil esa çfrLFkkiu dj ldrs gSaA bl çdkj
laØe.k èkkrqvksa ls cgqr&lh feJèkkrq rFkk Bksl foy;u curs gSaa ihry] dkalk
rFkk bLikr feJèkkrqvksa ds mnkgj.k gSaA ;s feJèkkrq vis{kk—r dBksj] etcwr]
la{kkj.k çfrjksèkh vksj mPprj nzo.kkad okyh gSaA

 çFke laØe.k èkkrq vusd vUrjkdk'kh ;kSfxd cukrs gSaA buds tkydksa ds
fjDr LFkkuksa esa de f=T;k ds vèkkrq ijek.kq] tSls] H, C ,oa N ços'k djds
;kSfxd cukrs gSa ftUgsa vUrjkdk'kh ;kSfxd dgrs gSaA bu ijek.kqvksa dh
mifLFkfr ds dkj.k èkkrqvksa dh vk?kkroè;Zrk rFkk rU;rk ?kV tkrh gS] ijUrq
ruu lkeF;Z c<+ tkrh gSA mnkgj.kkFkZ] bLikr rFkk <yok¡ yksgk vUrjkdk'kh
LFkkuksa esa dkcZu dh mifLFkfr ds dkj.k dBksj gksrs gSaA

 çFke laØe.k rRoksa esa mudh ifjorhZ la;kstdrk ds dkj.k vfuf'pr vuqikr
ds ;kSfxd cukus dk xq.k gksrk gSA ftu ;kSfxdksa esa rRoksa dk vfuf'pr vuqikr
gksrk gS mUgsa vfuf'pr vuqikr ds ;kSfxd dgrs gSaA ,sls ;kSfxdksa dk la?kVu
fuf'pr u gksdj ifjoŸkZuh; gkrk gS rFkk ;s ;kSfxd la;kstdrk ds lkekU;
fu;eksa ds ikyu ugha djrsA vfuf'pr la?kVu ds dkj.k bu ;kSfxdksa dh
lajpuk Hkh vfuf'pr gksrh gSA

 vfHkfØ;k'khyrk & çFke laØe.k èkkrq,¡ de fØ;k'khy gSa] D;ksafd budh
ÅèoZikru Å’ek rFkk buds vk;uu foHko Å¡ps gSaA Ag, Au, Pt vkfn mR—‘V
èkkrq,¡ gSaA

 ekud vip;u foHko & çFke laØe.k rRoksa ds ekud vip;u foHko ds eku
lkekU;r% _.kkRed gksrs gSa ¼gkbMªkstu ds ekud vip;u foHko ls de½A
dkWij viokn gS] bldk ekud vip;u foHko èkukRed gksrk gSA vr% dkWij
ds vfrfjDr leLr èkkrq ruq vEyksa ds lkFk fØ;k djds gkbMªkstu xSl eqDr
djrs gSaA

 laØe.k èkkrqvksa ds ekud bysDVªksM foHko ds eku {kkj èkkrqvksa o {kkjh; eǹk
èkkrqvksa ls de _.kkRed gSa vr% budh rqyuk esa laØe.k èkkrq nqcZy
vipk;dksa dh Hkk¡fr O;ogkj çnf'kZr djrs gSaA

 bysDVªkWu èkukRed rRo vkSj dkcZu ds f}vkèkkjh ;kSfxd ds feJ.k ls ftl
rRo dk fuekZ.k gksrk gS mls ge dkckZbM dgrs gS] blesa ge gkbMªkstu dks
ugha lfEefyr djrs gS] ijUrq blesa gkbMªkstu dk Hkh fuekZ.k gksrk gS] D;ksafd
bldk f}vkèkkjh ;kSfXkd vyx gSA
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 ,sls dkckZbM tks ty esa foy; djds feFksu xSl nsrs gS mUgsa ge esFksukbM~l
dgrs gSA

 fdlh Hkh rRo dh vkDlhtu ls vfHkfØ;k djkus ds mijkUr çkIr f}vkèkkjh;
jklk;fud ;kSfxd dks vkWDlkbM dgrs gS] ;s gj txg cgqrk;r esa feyrs gSA
mnkgj.k ds fy, ge iF̀oh esa ikuh rFkk gok dh ckr djs rks ;s cgqrk;r esa
ekStwn gSA dkcZu MkbvkWDlkbM] gkbMªkstu bR;kfnA dqN rRoksa dks NksM+ ns rks
vkWDlhtu yxHkx lHkh rRoksa ls çR;{k ;k vçR;{k vfHkfØ;k djrk gSA
ftlls gesa cgqr rjg ds vkWDlkbM çkIr gksrs gSA

 tc ,d ;k ,d ls vfèkd vk;u ;qDr ;kSfxdksa dk lYQj ds lkFk feJ.k
gksrk gS] rks ,d vdkcZfud ;kSfxd dk fuekZ.k gksrk gS] ftls ge lYQkbM
dgrs gSA ;g jaxghu xSl gSA blesa lM+s gq, v.Ms dh rjg xaèk gksrh gS] ;g
tyus ij uhyh Tokyk mRiUu djrh gS bldk lw= H

2
S gSA bldh ç—fr

fo"kSyh gksrh gSA

 vkWDlhdj.k voLFkk ,d jklk;fud ;kSfxd ds ijek.kq esa gksus okyh vkWDlhdj.k
dh fMxzh ds c<+us ;k ?kVus dk mYys[k djrk gS] ftls ml ;kSfxd dh
vkWDlhdj.k la[;k :Ik esa Hkh tkuk tkrk gSA jklk;fud çfrfØ;k ds ekè;e ls
;kSfxdks ds ijek.kq esa gksus okyh vkWDlhdj.k fLFkfr dh òf) ;k deh dks ge
vkWDlhdj.k voLFkk ds :Ik esa tkurs gSaA rkfydk 8 ds ekè;e ls ge rRoksa ds
voLFkkvksa dks le> ldrs gSA 3 Mh Js.kh ds rRoksa }kjk n'kkZ;h tkus okyh
vkWDlhdj.k voLFkk,¡ fuEufyf[kr gSaA

 vkWDlhdj.k voLFkk,¡ rRoksa dh lkekU; vkWDlhdj.k voLFkk,¡ gSA Mn esa
vfèkdre O

5
 v;qfXer d bysDVªksu mifLFkr gksus ds dkj.k ;g vPpre

vkWDlhdj.k voLFkk $7 dks n'kkZrk gSA cgqr lh èkkrq,¡ viuh fuEu vkWDlhdj.k
dh voLFkk esa vk;fud caèk cukrh gS ,oa mPp vkWDlhdj.k voLFkk esa
lgla;kstd caèk cukrh gSaA bu èkkrqvksa ds vkWDlkbMksa dh vEyh; izo`fÙk èkkrq
dh vkWDlhdj.k voLFkk ds c<+us ;k ?kVus ij lkFk&lkFk esa c<+rh ;k ?kVrh
gSA

 èkkfRod dkcksZfuy esa laØe.k èkkrq 'kwU; vkWDlhdj.k voLFkk çnf'kZr djrs gSaA
D;ksafd dkcZu eksuksDlkbM ¼CO½ tSls mnklhu fyxS.M èkkrq ds fjDr
d-vkWfcZVyksa dks viuk ,dkdh bysDVªkWu ;qXe nsdj caèk cukrs gSa vkSj bl çdkj
èkkrq dh 'kwU; vkWDlhdj.k voLFkk esa èkkfRod dkcksZfuy ;kSfxdksa dk fuekZ.k
gksrk gSA

 fdlh rRo ds fdlh ,d ijek.kq }kjk nwljs ijek.kqvksa ds lkFk lk>k fd, x;s
bysDVªkWu ;qXeksa dh la[;k bl rRo dh la;ksdrk ;k lgla;kstdrk dgykrh
gSA lk>s dk ,d bysDVªkWu ;qXe ,d lg la;ksth cUèk fn[kkrk gSA vr%
lgla;ksdrk dh ifjHkk’kk dks fuEu çdkj Hkh fn;k tk ldrk gSA

 fdlh rRo ds ,d ijek.kq }kjk nwljs ijek.kqvksa ds lkFk cuk, x;s lgla;ksth
cUèkksa dh dqy la[;k ml rRo dh la;kstdrk ;k lgla;kstdrk gksrh gSA
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  - ,d èkukRed fo|qr vkos'k;qä ewyHkwr d.k gSA

  - lgla;kstd caèk rc curk gS tc nks ijek.kqvksa ds eè;
bysDVª‚u dk lka>k gksrk gSA

  - yo.k og ;kSfxd gS tks fdlh vEy ds ,d ;k vfèkd gkbMªkstu
ijek.kq dks fdlh {kkjd ds ,d ;k vfèkd èkuk;u ls çfrLFkkfir djus ij
curk gSA

  - nks fHkUu&fHkUu rRoksa ls fufeZr ljyre ;kSfxdksa dks
f}vkèkkjh ;kSfxd dgrs gSaA

  - vkWDlhtu ;k isjksDlkbM dh mifLFkfr tks rc curh gS
tc ,Ydsu gok ds laidZ esa vkrk gS ;k csatksby isjksDlkbM tSls isjksDlkbM
tksM+k tkrk gSA

1- Cu vEyksa ls gkbMªkstu çfrLFkkfir D;ksa ugha djrk gS\

2- Mn, Ni vkSj Zn ds E eku vis{kk ls vfèkd _.kkRed d;ksa gSa\

3- Cr dh çFke vk;uu ÅtkZ Zn dh vis{kk de] D;ksa gSa\

4- laØe.k rRo mPp xyukad çnf'kZr djrs gS] D;ksa\

5- tc Cu2+ vk;u dh vfHkfØ;k Ki ls djk;h tkrh gS rks ,d 'osr jax dk
vo{ksi curk gSA vfHkfØ;k dks jklk;fud lehdj.k ns dj le>k;sA

6- Cu
2
Cl

2
 vkSj CuCl

2
 esa lss dkSu&lk vfèkd LFkk;h gS vkSj D;ksa\

7- tc eSaxuht ds Hkwjs jax ds ;kSfxd (A) dks HCl ds lkFk vfHk—r fd;k tkrk
gS rks ,d xSl (B) curh gSA bl xSl dks vkfèkD; esa NH

3
 ls vfHk—r djkus

ij ,d foLQksVd inkFkZ (C) curk gSA (A),(B) vkSj (C) dks igpkfu,A

8- ;|fi ¶yksjhu vkWDlhtu ls vfèkd fo|qr _.kkRed gS] ijUrq mPp vkWDlhjd.k
voLFkkvksa dks LFkkf;Ro çnku djus dh vkWDlhtu dh ;ksX;rk ¶yqvksjhu dh
vis{kk vfèkd gS] D;ksa\

9- ;|fi Cr3+ vkSj Co2+ vk;uksa esa v;qfXer bysDVªkWuksa dh la[;k leku gS] ijUrq
Cr3+ dk pqEcdh; vk?kw.kZ 3.87 BM rFkk Co2+ dk 4.87 BM gSA D;ksa\

10- Ce, Pr vkSj Nd dh vk;uu ÅtkZ,¡] Th, Pa vkSj U dh vis{kk mPp gksrh gSaA
D;ksa\

11- ;|fi Zr dk lacaèk 4d laØe.k Js.kh ls rFkk Hf dk 5d laØe.k Js.kh ls gS]
ijUrq bUgsa iF̀kd djuk cgqr dfBu gksrk gSA D;ksa\
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12- ;|fi ysUFksukbMl dh vfHkyk{kf.kd vkWDlhdj.k voLFkk $3 gS] ijUrq Ce+4

vkWDlhj.k voLFkk Hkh n'kkZrk gSA D;ksa\

13- KMnO
4
 ds vEyh; foy;u esa vkWDlSfyd vEy dk foy;u feykus ij bldk

jax mM+ tkrk gSA Li’V djsa D;ksa\

14- tc ukjaxh jax ds 2–
2 7Cr O  vk;u ds foy;u dks ,d {kkj ds lkFk vfHkÑr

fd;k tkrk gS] rks ihys jax dk foy;u curk gS vkSj tc bl ihys foy;u esa
H+ vk;u feyk, tkrs gSa] rks ukjaxh foy;u curk gSA Li’V dhft, fd ,slk
dSls gksrk gS\

15- laØe.k rRoksa dh nwljh vkSj rhljh iafä;k¡] igyh iafä dh vis{kk] ijLij
vfèkd lekurk j[krh gSaA le>kb, D;ksa\

16- Cu dk E eku +0.34V gksrk gS tcfd Zn dk -0.76V gksrk gSA dkj.k nsdj
Li’V dhft,A

17- èkkrq dh vkWDlhdj.k voLFkk ds c<+us ds lkFk laØe.k rRoksa ds gSykbM vfèkd
lgla;kstd gks tkrs gSaA D;ks\

18- ijek.kq d{kdksa esa bysDVªkWu Hkjrs le;] 4s d{kd 3d d{kd ls igys Hkjk tkrk
gS] ijUrq ijek.kq ds vk;uu ds le; blds foijhr gksrk gSA le>kb, D;ksa\

19- laØe.k rRoksa dh lfØ;rk Sc ls Cu rd yxHkx yxkrkj ?kVrh gSA Li’V
dhft,] D;ksa\

20. fuEufyf[kr esa ls dkSu ls Vªkal;wjsfu;e rRo gSa\

 (a) Pa, Np, Am (b) Ac, Am, Bk

 (c) Cf, Bk, No (d) Th, Pu, Cm

21- fuEufyf[kr esa ls dkSu&lk v.kq xSj èkzqoh; gS%

(a) BCl
3

 (b) SO
2

(c) H
2
S (d) OF

2

1- èkkrq vk;uksa esa v;qfXer bysDVªkWuksa dh mifLFkfr ds dkj.k laØe.k rRo vkSj
muds yo.k lkekU;r% jaxhu gksrs gSaa fuEufyf[kr esa ls dkSu&ls ;kSfxd jaxhu
gS] mnkgj.k nsdj le>k;saA

(i) KMnO
4

(ii) Ce (SO
4
)

2

(iii) TiCl
4

(iv) Cu
2
Cl

2

2- bysDVªkWuksa ds pØ.k vkSj d{kh; xfr ds dkj.k laØe.k rRo pqEcdh; vk?kw.kZ
çnf'kZr djrs gSa] fuEufyf[kr esa ls dkSu&ls èkkrq vk;uksa ds pqEcdh; vk?kw.kZ
yxHkx leku gS\ dkj.k nsdj O;k[;k djsaA
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(i) Co2+

(ii) Cr2+

(iii) Mn2+

(iv) Cr3+

3- vEyh; ekè;e esa Cr (VI) MkbØksesV ds :Ik esa çcy vkWDlhdj.k deZd gS
ijUrq MoO

3
 esa Mo(VI) vkSj WO

3
 esa W (VI) ,slk ugha djrs D;ksafd--------

----------------- dkj.k nsdj O;k[;k djsaA

(i) Cr(VI), Mo(VI) vkSj W(VI) ls vfèkd LFkk;h gSA

(ii) Mo(VI) vkSj W(VI)Cr (VI) ls vfèkd LFkk;h gSA

(iii) oxZ&6 ds laØe.k rRoksa esa ls Hkkjh lnL;ksa dh mPp vkWDlhdj.k
voLFkk,¡ vfèkd LFkk;h gksrh gSaA

(iv) oxZ&6 ds laØe.k rRoksa esa ls Hkkjh lnL;ksa dh fuEu vkWDlhdj.k
voLFkk,¡ vfèkd LFkk;h gksrh gSaA

4- ,d laØe.k rRo X dk $3 vkWDlhdj.k voLFkk esa bysDVªkWfud foU;kl (Ar)

3ds gSA bldk ijek.kq Øekad D;k gS\ dkj.k nsdj le>k;saA

(i) 25 (ii) 26

(iii) 27 (iv) 24

5- Cu (II) dk bysDVªkWfud foU;kl 3d9 gS tcfd Cu(1) dk 3d10 gksrk gSA
fuEufyf[kr esa ls dkSu&lk lgh gS\ mnkgj.k nsdj O;k[;k djsaA

(i) Cu (II) vfèkd LFkk;h gSA

(ii) Cu (II) de LFkk;h gSA

(iii) Cu (I) rFkk (II) leku :Ik LFkk;h gSA

6- dqN laØe.k rRoksa dh èkkfRod f=T;k,¡ uhps nh xbZ gSaa buesa ls fdl rRo dk
?kuRo lokZfèkd gksxk vkSj D;ksa\ mnkgj.k nsdj le>k;saA

rRo Fe, Co, Ni, Cu

èkkfRod f=T;k@pm 126 125 125 128

(i) Fe

(ii) Ni

(iii) Co

(iv) Cu

7- lkanz H
2
SO

4 
esa KMnO

4 
dh FkksM+h lh ek=k feykus ij ,d gjk rSfy; ;kSfxd

çkIr gksrk gS] tks vR;fèkd foLQksVd ç—fr dk gksrk gSA fuEufyf[kr esa ls
bl ;kSfxd dh igpku dhft,A vius mÙkj dks dkj.k nsdj le>k;saA

(i) Mn
2
O

7

(ii) MnO
2
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(iii) MnSO
4

(iv) M
2
O

3

8- rRoksa dh pqacdh; ç—fr v;qfXer bysDVªkWuksa dh mifLFkfr ij fuHkZj djrh gSA
fuEu esa ls laØe.k rRo ds foU;kl dh igpku dhft;s tks mPpre pqacdh;
vk?kw.kZ çnf'kZr djrk gSA

(i) 3d7

(ii) 3d5

(iii) 3d8

(iv) 3d2

9- ysUFksukbMksa ds fy, fuEufyf[kr esa ls dkSu&lh vkWDlhdj.k voLFkk lHkh esa
gksrh gSA mnkgj.k nsdj O;k[;k djsaA

(i) +2 (ii) +3

(iii) +4 (iv) +5

10- tc KMnO
4 
foy;u dks vkWDlSfyd vEy foy;u esa feyk;k tkrk gS rks çkjaHk

esa bldk fojaphdj.k èkhek gksrk gS] ijUrq dqN le; ckn ;g rkR{kf.kd gks
tkrk gS D;ksafd &

(i) mRikn ds :Ik esa CO
2
 curh gSA

(ii) vfHkfØ;k Å’ek{ksih gSA

(iii) vfHkfØ;k mRçsfjr djrk gSA

(iv) loksZRçsjd ds :Ik esa dk;Z djrk gSA

vius mÙkj dks dkj.k nsdj le>k;saA

11- ,sfDVuk;M Js.kh esa 14 rRo gS] lHkh rRoksa ds fo"k; esa foLrkj ls crk;saA
fuEufyf[kr esa ls dkSu&lk rRo bl Js.kh dk lnL; ugha gSA

(i) U

(ii) NP

(iii) Tm

(iv) Fm

12- vEyh; ekè;e esa KMnO
4
 vkWDlhdj.k deZd ds :Ik esa dSls dk;Z djrk gS\

vEyh; ekè;e esa ,d v.kq lYQkbM vk;uksa ds lkFk vfHkfØ;k djus gsrq
vko';d KMnO

4
 ds v.kqvksa dh la[;k D;k gS\

(i) 2/5

(ii) 3/5

(iii) 4/5

(iv) 1/5
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13- fuEufyf[kr esa ls dkSu ls mHk;èkehZ vkWDlkbM gS] dkj.k nsdj le>k;saA

2 7 3 2 3 2 4MnO O ,CrO ,Cr O ,CrO,X O

(i) 2 5 2 3X O ,Cr O

(ii) 2 7 3MnO O ,CrO

(iii) 2 5CrO,X O

(iv) 2 5 2 4X O ,X O

14- 4f Js.kh ds rRoksa dk foLrkj ls o.kZu djsaA xsMksfyfu;e 4f Js.kh dk rRo gSA
bldk ijek.kq Øekad 64 gSa rks fuEufyf[kr esa ls dkSu&lk xsMksfyfu;e dk
lgh bysdVªkWfud foU;kl gS\

(i) 7 1 24 5 6Xe f d s

(ii) 6 2 24 5 6Xe f d s

(iii) 8 24 6Xe f d

(iv) 9 14 5Xe f s

15- tc èkkrqvksa ds fØLVy tkydksa ds chp NksVs ijek.kq Qal tkrs gS] rks
varjkdk'kh ;kSfxd (Interstitial Compound) dSls curs gS] foLrkj ls le>k;saA
fuEufyf[kr esa ls dkSu&lk varjkdk'kh ;kSfxdksa dk vfHky{kf.kd xq.k ugha gS
vkSj D;ksa\

(i) muds xyukad 'kq) èkkrqvksa dh rqyuk es mPp gksrs gSA

(ii) os cgqr dBksj gksrs gSA

(iii) os èkkfRod pkydrk cuk, j[krs gSA

(iv) os jklk;fud :Ik ls fØ;k'khy gksrs gSA

16- pqacdh; vk?kww.kZ dSls vius pØ.k dks.kh; laosx ls izHkkfor gksrk gS] mnkgj.k
nsdj le>k;saA Cr3+ vk;u ds pØ.k pqEcdh; vk?kw.kZ dk eku fdruk gS\

(i) 2.87 B.M.

(ii) 3.87 B.M.

(iii) 4.47 B.M.

(iv) 3.57 B.M.

17- {kkjh; ekè;e esa KMnO
4
 vkWDlhdj.k deZd ds :Ik esa dSls dk;Z djrk gS]

mnkgj.k nsdj le>k;saA

18- ,fDVukW;M Js.kh dk vafre rRo dkSu&lk gS\ bl rRo dk bysDVªkWfud
foU;kl fyf[k,A bl rRo dh laHkkfor vkWDlhdj.k voLFkkvksa ij fVIi.kh
dhft,A
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19- izFke laØe.k Js.kh dh èkrqvksa dh ++2 vkWDlhdj.k voLFkkvksa ds LFkkf;Ro dh
rqyuk dhft,A

20- vlekuqikru ls vki D;k le>rs gSa\ tyh; foy;u esa vlekuqikru
vfHkfØ;kvksa ds mnkgj.k nhft,A

21- ysUFksukWbMksa }kjk dkSu&lh vkWDlhdj.k voLFkk,a fn[kkbZ tkrh gSa\ mnkgj.k
nsdj le>k;saA
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2-0 ifjp;
2-1 mís';
2-2 f}rh; ,oa rr̀h; laØe.k Js.kh ds lkekU; xq.k rFkk buds vk;fud f=T;k esa

rqyukRed lacaèk
2-3 vkWDlhdj.k voLFkk,a
2-4 pqEcdh; xq.k] o.kZØeh; xq.k ,oa f=foe jlk;u ds 3d rRoksa ls rqyukRed xq.kksa dk

vè;;u
2-5 viuh izxfr tkafp, iz'uksa ds mÙkj
2-6 lkjka'k
2-7 eq[; 'kCnkoyh
2-8 Lo&ewY;kadu ç'u ,oa vH;kl
2-9 lgk;d ikB~; lkexzh

f}rh; ,oa rr̀h; laØe.k Js.kh ds rRoksa ds jlk;u ds varxZr budh vk;fud f=T;k]
vkWDlhdj.k voLFkk] pqEcdh; xq.k ,o 3 d rRoksa dk vè;;u vkrk gSA fdUgha Hkh
rRoksa ds vk;fud f=T;kvksa esa ijek.kq f=T;kvksa ds leku gh çof̀Ùk;k¡ ikbZ tkrh gSA
p¡wfd laØe.k èkkrq dh vkWDlhdj.k voLFkk,¡ fHkUu&fHkUu gksrh gS mlh vkèkkj ij
mldh vk;fud f=T;k,a (Ionic Radii) Hkh fHkUu&fHkUu gksrh gS] ;g vkWDlhdj.k
voLFkk esa foijhr dke djrh gSA lkekU;r% vkWDlhdj.k voLFkk c<+us ij ijek.kq
f=T;k,a ?kVrh gS vkSj ?kVus ij c<+rh gS] leku vkWDlhdj.k voLFkk esa vk;fud
f=T;k,a ukfHkdh; vkos'k ds c<+us ds lkFk ?kVrh gSA fdlh inkFkZ ij pqcadh; {ks=
ç;qDr djus ls] pqcadh; O;ogkj nks :iksa esa çnf'kZr gksrk gSA çfr pqacdh; inkFkZ vkSj
vuqpqcadh; (Paramagnetism) inkFkZA çfrpqacdh; inkFkZ] ç;qDr pqacdh; {ks= ds }kjk
vkdf’kZr ugha gksrs gS ij vuqpqacdh; inkFkZ vkdf’kZr gksrk gSA bl rjg tks inkFkZ
pqcadh; {ks= esa vkdf’kZr gksrk gS] mls ykSgpqacdh; (Ferromagnetic) dgrs gSA oLrqr%
ykSgpqacdh;] vuqpqEcdh; dk Lo:Ik gksrk gSA ogh cgqr ls vuqpqacdh; èkkrq Hkh gSA
oxZ 12 ds ftad] dSMfe;e vkSj ejdjh esa mudh ewy voLFkk rFkk mlds lkekU;
vkWDlhdj.k voLFkk esa iw.kZ d

10
 foU;kl gSA blfy, ,sls èkkrq dks laØe.k èkkrq ds :Ik

esa ugha fy;k tkrk gSA 3d Js.kh ds laØe.k Cr vkSj Cu ds bysDVªkWfud foU;klksa esa
çfrfcafcr gksrk gSA tSls Cr esa 3d44s2 ds LFkku ij 3d54s1 foU;kl gSA 3d vkSj 4s

d{kdksa dh ÅtkZvksa esa varj cgqr de gS] ftlls og 4s bysDVªkWu ds 3d d{kd esa
ços'k dks jksd ugha ikrk gSA
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bl bdkbZ esa vki f}rh; ,oa r`rh; laØe.k Js.kh] vkWDlhdj.k voLFkk,a]
pqEcdh; xq.k] o.kZØeh; (Spectral) xq.k vkSj f=foe jlk;u (Stereochemistry) ds
3d rRoksa ls rqyukRed xq.kksa dk vè;;u djsaxsA

bl bdkbZ dks i<+us ds ckn vki –

 f}rh; ,oa rr̀h; laØe.k Js.kh ds lkekU; xq.k rFkk buds vk;fud f=T;k esa
lacaèk dks le> ik,axs(

 vkWDlhdj.k voLFkk dk o.kZu dj ik,axs(

 pqEcdh; xq.k ,oa f=foe jlk;u ds 3d rRoksa ls rqyukRed xq.kksa dk vè;;u
dj ik,axsA

Y
39

- Cd
48

(4d)

f}rh; laØe.k Js.kh esa ,sls rRo vkrss gS ftuesa vfUre bysDVªkWu 4d mioxZ esa ços'k
djrk gS rFkk budk lkekU; bysDVªksfuDl foU;kl 4d

1-10
, 5s1-2 gksrk gSA bl Js.kh

esa bfVª;e (Y
39

) ls dSMfe;e (Cd
48

) rd ds rRo j[ks x;s gSA bl Js.kh ds rRoksa
dh la[;k 10 gSA

vkorZ lkj.kh f}rh; laØe.k Js.kh

bfVª;e (Y) 39 1s2,2s22p6, 3s23p63d10, 4s24p64d1, 5s2 vFkok [Kr] 4d1, 
5s2 

tdksZfu;e (Zr) 40 1s2,2s22p6, 3s23p63d10, 4s24p64d2, 5s2 vFkok [Kr] 4d2, 
5s2 

fuvksfc;e 
(Nb) 

41 1s2,2s22p6, 3s23p63d10, 4s24p64d4, 5s2 vFkok [Kr] 4d4, 
5s1 ¼viokn½ 

ekWfyCMsue 
(Mo) 

42 1s2,2s22p6, 3s23p63d10, 4s24p64d5, 5s2 vFkok [Kr] 4d5, 
5s1 ¼viokn½ 

VsDuhf”k;e 
(Tc) 

43 1s2,2s22p6, 3s23p63d10, 4s24p64d5, 5s2 vFkok [Kr] 4d6, 
5s1 

:Fkhfu;e (Ru) 44 1s2,2s22p6, 3s23p63d10, 4s24p64d7, 5s2 vFkok [Kr] 4d7, 
5s1 ¼viokn½ 

jksgfM;e (Rh) 45 1s2,2s22p6, 3s23p63d10, 4s24p64d8, 5s2 vFkok [Kr] 4d8, 
5s1 ¼viokn½ 

iSysfM;e (Pd) 46 1s2,2s22p6, 3s23p63d10, 4s24p64d10, 5s2 vFkok [Kr] 4d10, 
5s0 ¼viokn½ 

flYoj (Ag) 47 1s2,2s22p6, 3s23p63d10, 4s24p64d10, 5s2 vFkok [Kr] 4d10, 
5s1 ¼viokn½ 

dSMfe;e (Cd) 48 1s2,2s22p6, 3s23p63d10, 4s24p64d10, 5s2 vFkok [Kr] 4d10, 
5s2 
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d La 
(57)

 –Hg
(88)

rr̀h; laØe.k Js.kh esa oSls rRo vkrs gSa ftudk vfUre bysDVªkWu 5d mioxZ esa ços'k
djrk gS rFkk budk lkekU; bysDVªkWfuDl foU;kl 5d

1-10
, 6s

1-2
 gksrk gSA bl Js.kh

esa La
57
 ls Hg

88
 rd ds rRo j[ks tk ldrs gSA budh dqy la[;k 10 gSA

vkorZ lkj.kh r`rh; laØe.k Js.kh

ysUFksue (La) 57 1s2, 2s22p6, 3s23p63d10, 4s24p64d10, 5s25p65d1, 6s2 
vFkok [Xe] 5d1, 6s2 

gSQfu;e (Hf) 72 1s2, 2s22p6, 3s23p63d10, 4s24p64d104f14, 5s25p65d2, 6s2 
vFkok [Xe] 4f145d2, 6s2 

VS.Vsye (Ta) 73 1s2, 2s22p6, 3s23p63d10, 4s24p64d104f14, 5s25p65d3, 6s2 
vFkok [Xe] 4f14,5d3, 6s2 

VaxLVu (W) 74 1s2, 2s22p6, 3s23p63d10, 4s24p64d104f14, 5s25p65d4, 6s2 
vFkok [Xe] 4f14, 5d4, 6s2 

jhgfu;e 
(Re) 

75 1s2, 2s22p6, 3s23p63d10, 4s24p64d104f14, 5s25p65d5, 6s2 
vFkok [Xe] 4f14,5d5, 6s2 

vkWfLe;e 
(Os) 

76 1s2, 2s22p6, 3s23p63d10, 4s24p64d104f14, 5s25p65d6, 6s2 
vFkok [Xe] 4f14,5d6, 6s2 

bjhfM;e (Ir) 77 1s2, 2s22p6, 3s23p63d10, 4s24p64d104f14, 5s25p65d7, 6s2 
vFkok [Xe] 4f14,5d7, 6s2 

IySfVue (Pt) 78 1s2, 2s22p6, 3s23p63d10, 4s24p64d104f14, 5s25p65d9, 6s2 
vFkok [Xe] 4f14,5d9, 6s1 

xksYM (Au) 79 1s2, 2s22p6, 3s23p63d10, 4s24p64d104f14, 5s25p65d10, 6s2 
vFkok [Xe] 4f14,5d10, 6s1 

edZjh (Hg) 80 1s2, 2s22p6, 3s23p63d10, 4s24p64d104f14, 5s25p65d10, 6s2 
vFkok [Xe] 4f14,5d10, 6s2 

 èkkfRod çof̀Ùk (Mettalic Nature) ds gksrs gSA

 ;g Å’ek ,oa fo|qr (Heat and Electricity) ds lqpkyd gksrs gSaA

 ;g mRçsjdh; xq.k n'kkZrs gSaA

 ;g ladqy ;kSfxd (Complex Compound) cukus dh çòfÙk j[krk gSA

 bldh èkkrq,¡ jaxhu ;kSfxd cukrh gS] buls feJèkkrqvksa dk fuekZ.k fd;k tkrk
gSA

 buesa vpqEcdh; xq.k ik;k tkrk gSA

 buds xyukad ,oa DoFkukad mPp gksrs gSaA

 budh èkkrq,¡ vèkkroèkZuh; vkSj dBksj gksrh gSaA

 budh èkkrq,¡ ,d ls vfèkd vkWDlhdj.k n'kkZrh gaSA
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(Ionic Radii)

ijek.kq@vk;u ds ukfHkd rFkk cká dks'k esa bysDVªkWu ds eè; dh nwjh ijekf.od
f=T;k ;k vk;fud f=T;k (Atomic Radii or Ionic Radii) dgykrh gSA vk;fud
f=T;k dk eku ijekf.od f=T;k ls lnSo de gksrk gSA d-CykWd ds çFke Js.kh esa
ck,¡ ls nk,¡ pyus ij vkSj rhljs ls lkrosa oxZ rd pyus ij ijekf.od f=T;k ?kVrh
gSA blds ckn 10osa oxZ rd ijekf.od f=T;k yxHkx cjkcj jgrh gSA blds ckn
11osa o 12osa oxZ esa ijekf.od f=T;k esa FkksM+h of̀) gksrh gSa] D;ksafd ck,¡ ls nk,¡ pyus
ij rhljs ls lkrosa oxZ rd v;qfXer d-bysDVªkWuksa dh la[;k c<+rh gSA ;g
d- bysDVªkWu detksj ifjj{k.k çHkko fn[kkrs gSA vr% lkrosa oxZ rd ifjj{k.k çHkko
dh rqyuk esa çHkkoh ukHkdh; vkos'k c<+us ls ijekf.od f=T;k ?kVrh gSA 7osa oxZ ds
ckn d-bysDVªkWu dk ;qXe 'kq: gks tkrk gSA bl dkj.k ijh{k.k çHkko esa of̀) gksrh
gS tks c<+s gq, çHkkoh ukHkdh; vkos'k dks larqfyr djrh gSA bl dkj.k 10osa oxZ rd
ijekf.od f=T;k cjkcj gksrh gSA 10os oxZ d-midks'k ds lHkh bysDVªkWu ;qfXer gksus
ls budk ijh{k.k çHkko] çHkkoh ukfHkdh; vkos'k dh rqyuk esa vfèkd gks tkrk gSA bl
dkj.k bu oxksZa esa ijekf.od f=T;k dk eku c<+ tkrk gSA

ijek.kq Øekad esa of̀) ds lkFk vk;fud f=T;k ds eku esa ifjorZu ijek.kq
f=T;k ds leku gksrk gS vr% bl çdkj ijek.kq Øekad esa of̀) ds lkFk f}rh; o
rr̀h; laØe.k Js.kh ds rRoksa dh f=T;k de gksrh gSA fofHkUu vkWDlhdj.k voLFkkvksa
esa vk;fud f=T;k fHkUu gksrh gS lkekU;r% èkuk;uksa dh vk;fud f=T;k vkWDlhdj.k
la[;k of̀) ds lkFk de gksrh tkrh gSA

fdlh Hkh rRoksa dh vk;fud f=T;kvksa esa ijek.kq f=T;kvksa ds leku gh
çof̀Ùk;k¡ ikbZ tkrh gSA pwfd laØe.k èkkrq dh vkWDlhdj.k voLFkk,¡ fHkUu&fHkUu gksrh
gS mlh vkèkkj ij mldh vk;fud f=T;k,a Hkh fHkUu&fHkUu gksrh gS] ;g vkWDlhdj.k
voLFkk esa foijhr dke djrh gSA lkekU;r% vkWDlhdj.k voLFkk c<+us ij ijek.kq
f=T;k,a ?kVrh gS vkSj ?kVus ij c<+rh gSA leku vkWDlhdj.k voLFkk esa vk;fud
f=T;k,a ukfHkdh; vkos'k (Nuclear Charge) ds c<+us ds lkFk ?kVrh gSA

vk;fud f=T;k

Sc Ti V Cr Mn Fe Co Ni Cu Zn 

M2+ voLFkk esa 
vk;fud f=T;k (pm) 

 

81 

 

90 

 

88 

 

84 

 

80 

 

76 

 

71 

 

72 

 

69 

 

74 

M3+ voLFkk esa 
vk;fud f=T;k (pm) 

 

_ 

 

76 

 

74 

 

69 

 

66 

 

64 

 

63 

 

- 

 

- 

 

- 

 

laØe.k èkkrq (Transition Metal) ds ckn ls vusd v‚Dlhdj.k ¼ifjorZuh;
v‚DlhMsfVx voLFkk½ çnf'kZr djrs gSa] fofHkUu v‚Dlhdj.k voLFkk esa vk;uksa dk eku
Hkh vyx&vyx gksrk gS%&

(i) laØe.k èkkrqvksa ls O;qRiUu lkekU; Js.kh ds vk;fud f=T;k dks vanj fn;k
x;k gSA rkfydk esa muds ekuksa esa fuEufyf[kr ço`fÙk;ksa ij è;ku fn;k tk
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ldrk gS] leku v‚Dlhdj.k voLFkk esa fofHkUu rRoksa dh vk;fud f=T;k
ijek.kq vkos'k ;k ijek.kq la[;k dh of̀) ds lkFk vke rkSj ij ?kV tkrh gSA

(ii) bl çdkj laØe.k Js.kh ds rRoksa ls çkIr f}la;kstd lehdj.kksa esa vk;fud
f=T;k esa tc ge vkxs c<+rs gSa rks ;g ?kVrh gS v‚Dlhdj.k dh voLFkk esa
of̀) ds lkFk gh fofHkUu v‚DlhMsfVx voLFkk esa ,d gh rRo ds fofHkUu vo;oksa
dh vk;fud f=T;k esa deh vkrh gSA mnkgj.k ds fy,]

T2$ > Ti3+> Ti4+; Cr2+ > Cr3+ > Cr4+ > Cr5+ > Cr6+ ; Cu+ > Cu2+ vkfnA

(iii) lewg f}rh; ¼II B½] lewg Y ds rRoksa ds leqPp; ds fy, ;s eku SC3+ < Y3+

< La3+ ds :i esa o`f) djrs gSa] ysfdu f}rh; laØe.k Js.kh ds vfèkdka'k rRoksa
ls mRiUu ;s eku yxHkx ogh gSa tks f}rh; laØe.k Js.kh ds rRoksa ls çkIr fd,
x, gSaA La

57
 ¼lewg f}rh;½ vkSj Hf

72
 ds chp 14 ySUFksukWbM ¼Ce

58
 ls Lu

71
½

dh mifLFkfr ds dkj.k muds vk;fud f=T;k esa lekurk gSA

Mh&Cy‚d rRoksa ls çkIr lkekU; m)j.kksa dh rkfydk&vk;fud f=T;k

 III B  
(3)  

IV B  
 (4) 

V B  
  (5) 

VI B  
 (6) 

VII B  
 (7) 

(8)            (9)             (10) I B  
(11) 

II B 
 (12) 

1st Sc21 
+2=81 
+3=885 

Ti 
+2=91 
+3=76 
+4=74.5 

V 
+2=88 
+3=74 
+4=72 
+5=68 

  Cr 
+2=84 
+3=69 
+4=68 
+5=63 
+6=58 

  Mn 
+2=80 
+3=66 
+7=60 

  Fe 
+2=76 
+3=64 

  Co 
+2=76 
+3=63 

       Ni 
+2=72 

 

  Cu 
+1=91 
+2=69 

Zn30 

+2=74 

2nd 
Series 

Y39 
+3=104 

Zr  
+4=86 

  Nb 
+3=86 
+4=82 
+5=78 

   Mo 
+3=83 
+4=79 
+5=75 
+6=73 

  Tc 
+4=78.5 
+5=74 
+7=70 

   Ru 
+3=82 
+4=76 
+5=70.5 

 

  Rh 
+3=80.5 
+4=74 
+5=69 

Pd 
+2=100 
+3=90 
+4=75.5 

  Ag 
+1=129 
+2=108 
+3=89 

  Cd 
+1=129 
+2=108 
+3=89 

3rd 
Series 

La57 
+3=117.2 

Hf72 
+4=85 

Ta 
+3=86 
+4=82 
+5=78 

   W  
+4=80 
+5=76 
+6=74 

    Re 
+4=77 
+5=72 
+6=69 
+7=67 

   Os 
+4=77 
+5=71.5 

    Ir 
+3=82 
+4=76.5 
+5=71 

Pt 
+2=94 
+4=76.5 
+5=71 

   Au 
+1=51 
+3=99 
+5=71 

Hg80 
+1=133 
+2=116 

 

(Oxidation States) % og çØe ftlesa nks rRoksa ds chp
vfHkfØ;k gksus ij mlds ijek.kq ;k vk;uksa ls ,d ;k ,d ls vfèkd bysDVªkWuksa dk
gzkl gksrk gS vkWDlhdj.k voLFkk (Oxidation State) dgykrk gSA bl voLFkk esa
inkFkZ ds fdlh ,d rRo dh la;kstdrk (Valency) c<+rh gSA

çFke laØe.k Js.kh ds rRoksa dh vkWDlhdj.k voLFkkvksa dh f}rh; o r`rh;
laØe.k Js.kh ds rRoksa dh vkWDlhdj.k voLFkk,¡ vius laxr 3d- rRoksa ls fdl :Ik
esa fHkUu gksrh gS\

lHkh laØe.k Js.kh ds lnL; ifjofrZr vkWDlhjd.k voLFkk n'kkZrs gS] bu dk
rqyukRed vè;;u fuEu çdkj ls fd;k tk ldrk gS&

1- f}rh; o rr̀h; laØe.k Js.kh ds rRoksa dh vfèkdre vkWDlhdj.k voLFkk $8
vkWDlhdj.k voLFkk ugha n'kkZrs gSA
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2- f}rh; o rr̀h; laØe.k Js.kh ds Cu lewg ds rRo Øe'k% flYoj o xksYM Hkh
çFke laØe.k Js.kh ds rRoksa (Cu) dh Hkkafr $1 vkWDlhjd.k voLFkk esa LFkk;h
;kSfxd cukrs gSA

3- çFke laØe.k Js.kh ds vfèkdka'k rRo $2 vkWDlhdj.k voLFkk esa LFkk;h
;kSfxd cukrs gS tcdh f}rh; o rr̀h; laØe.k Js.kh ds dqN gh rRo $2
vkWDlhdj.k voLFkk esa LFkk;h ;kSfxd cukrs gSA

4- çFke laØe.k Js.kh ds rRo fuEu vkWDlhdj.k voLFkk esa vk;fud ;kSfxd
tcfd f}rh; o r`rh; laØe.k Js.kh ds rRo mPp vkWDlhdj.k voLFkk esa
vfèkd lgla;kstd y{k.k okys ;kSfxd cukrs gSA

bls mnkgj.k }kjk Li’Vrk ls le>k tk ldrk gS %

C + O
2 
= CO

2
 ¼dkcZu dk vkWDlhdj.k½

vkWDlhdj.k voLFkk dks nwljs 'kCnksa esa bl çdkj Hkhs ge O;Dr dj ldrs gS
fd ijek.kqvksa] vk;uksa ;k v.kqvksa }kjk ,d ;k vfèkd bysDVªkWu R;kx djus dh çfØ;k
vkWDlhdj.k dgykrh gSA fuEufyf[kr çfrfØ;k,a vkWDlhdj.k çfrfØ;k,a gS D;ksafd
buesa bysDVªkWu R;kx fd, tkrs gSaA (n-1) d rFkk ns d{kdksa ;k vkWfcZVyksa (Orbitals)

esa bysDVªkWuksa dh ÅtkZ esa ux.; vUrj gksus ds dkj.k laØe.k rRoksa esa bysDVªkWu nksuksaaaa
d{kdksa ;k vkWfcZVyksa ls jklk;fud caèk esa Hkkx ys ldrs gSa] bl dkj.k laØe.k rRo
dbZ vkWDlhdj.k voLFkk,¡ çnf'kZr djrs gSaA

+2 3

Na Na + e

Fe  Fe + e

laØe.k rRoksa esa ifjorhZ vkWDlhdj.k O;oLFkk ;k la;kstdrk ikbZ tkrh gS tSlss
fd FeCl

2
 esa vk;ju dh la;kstdrk 2 rFkk FeCl

3
 esa la;kstdrk 3 gSA

f}rh; Js.kh ds laØe.k èkkrqvksa dh vkWDlhdj.k voLFkk,¡

Y Zr Nb Mo Tc Ru Rh Pd Ag Cd 

vkWDlhdj.k 
voLFkk,¡ 

+3 (+3) (+2) +2 (+4) +2 +2 +2 +1 +2 

 +4 (+3) +3 (+5) +3 +3 (+3) (+2)  

  (+4) +4 +7 +4 +4 +4 (+3)  

  +5 +5  (+5)     

   +6  _ (+6)    

   +7       

   +8       
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r`rh; Js.kh ds laØe.k èkkrqvksa dh vkWDlhdj.k voLFkk,¡

La Hf Ta W Re Os Ir Pt Au Hg 

vkWDlhdj.k 
voLFkk,¡ 

+3 (+3) (+2) +2 (-1) +2 +2 +2 +1 +1 

 +4 (+3) (+3) (+1) +3 +3 (+3) +3 +2 

  (+4) +4 (+2) +4 +4 +4   

  +5 +5 +3 +6 (+6)    

   +6 +4 +8     

    +5      

    (+6)      

    +7      

(Magnetic Properties)

fdlh inkFkZ ij pqcadh; {ks= ç;qDr djus ls] pqcadh; O;ogkj nks :iksa esa çnf'kZr gksrk
gSA çfrpqacdh; (Diamagnetism) inkFkZ vkSj vuqpqacdh; (Paramagnetism) inkFkZA
çfr pqacdh; inkFkZ] ç;qDr pqacdh; {ks= ds }kjk vkdf’kZr ugha gksrs gS ij vuqpqacdh;
inkFkZ vkdf’kZr gksrs gaSA bl rjg tks inkFkZ pqcadh; {ks= esa vkdf’kZr gksrs gaS] mls
ykSgpqacdh; dgrs gSA oLrqr% ykSg pqacdRo] vuqpqEcdh; dk Lo:Ik gksrk gSA ogh cgqr
ls vuqpqacdh; èkkrq Hkh gSA

çfrpqacdh; (Diamagnetism)  ;kSfxd esa lHkh bysDVªkWu ;qfXer gksrs gS vkSj ,d
nwljs ds çfr vkdf’kZr gksrs gS buesa ,d bysDVªkWu }kjk mRiUu pqEcdh; vk?kw.kZ nwljs
bysDVªkWu }kjk mRiUu cjkcj o foijhr pqEcdh; vk?kw.kZ }kjk fujLr gks tkrs gSaA
vuqpqEcdh; ;kSfxdksa esa v;qfXer bysDVªkWu gksrs gSaA

v;qfXer bysDVªkWuksa dh mifLFkfr ds dkj.k vuqpqEcdh; dh mRifŸk gksrh gSA
,sls v;qfXer bysDVªkWu dk pqcadh; vk?kw.kZ] pØ.k dks.kh; laosx rFkk d{kh; dks.kh;
laosx ls lEcfUèkr gksrk gSA çFke laØe.k Js.kh dh èkkrqvksa ds ;kSfxdksa esa d{kh;
dks.kh; laosx dk ;ksxnku çHkkoh :Ik ls 'kkfey gks tkrk gSA vr% bldk dksbZ egRo
ugha jg tkrk gSA blh ij buds pqacdh; vk?kw.kZ dk fuèkkZj.k mlesa mifLFkr v;qfXer
bysDVªkWuksa dh la[;k ds vkèkkj ij fd;k tkrk gSA bldh x.kuk fuEu lw= }kjk dh
tkrh gSA

2n n

blesa n v;qfXer bysDVªkWuksa dh la[;k gS rFkk µ pqacdh; vk?kw.kZ gS ftldk
ek=d cksj eSXusVkWu (BM) gSA ,d v;qfXer bysDVªkWu dk pqacdh; vk?kw.kZ 1-73 cksj
eSXusVkWu gksrk gSA

(Spectral Properties) [Ti(H
2
O)

6
]3+

laØe.k rRoksa esa ,d ÅtkZ Lrj ls nwljs ÅtkZ Lrj esa LFkkukUrj.k LisDVªe mRiUu
djrk gS fdlh jaxhu foy;u dk LisDVªe] LisDVªks QksVksehVj ls vklkuh ls ekik tk
ldrk gS] ;g n'̀; LisDVªe dgykrk gSA tc fdlh ladqy ;kSfxd ij 'osr çdk'k
iM+rk gS rc og mldk dqN Hkkx vo'kksf"kr dj ysrk gSA ,slh voLFkk esa gh ladqy
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;kSfxd jaxhu fn[kkbZ nsrk gS vkSj ;g vo'kks’k.k LisDVªe λ = 4000Å-7000 Å ds
eè; gksrk gSA

tSls [Ti(H
2
O)

6
]3+ vk;u dk LisDVªe 2 vo'kks’k.k cS.M LisDVªe (Absorption Band

Spectrum) çnf'kZr djrk gSA

¼1½ ijkcSaxuh {ks= (Ultravoilet Region) λ = 31000 Å

¼2½ vo'kks’k.k cS.M ¼n'̀; {ks=½ (Absorption Band (Visible Field)) λ = 5000 Å

;g nqcZy cS.M cukrs gS ladqy ;kSfxd dk cSaxuh jax blh nqcZy cS.M ds dkj.k
gksrk gSA

d s 3d

os ijek.kq ;k vk;u ftuesa v;qfXer bysDVªkWu (Unpaired Electrons) gksrs gS os
vuqpqacdh; dgykrs gSA ijUrq os ijek.kq ;k vk;u ftuesa lHkh bysDVªkWu ;qfXer gksrs
gS os çfrpqacdh; dgykrs gSA pqacdh; xq.kksa dh O;k[;k pqacdh; vk?kw.kZ ls djrs gSA
pqacdh; vk?kw.kZ (Magnetic Momentum) dks u ls çnf'kZr djrs gS budk eku fuEu
lw= }kjk Kkr fd;k tkrk gSA

u = n n + 2 BM

;gka n= v;qfXer bysDVªkWu dh la[;k gSA pqacdh; vk?kw.kZ dh bZdkbZ cksj
eSXusVkWu (BM) gksrh gSA os ;kSfxd ftudk pqacdh; vk?kw.kZ 'kwU; gksrk gS] os
çfrpqacdh; gSA

f}rh; o rr̀h; Js.kh ds laØe.k rRoksa esa fuEu pØ.k ladqy ;kSfxd cukus dh
çof̀Ÿk gksrh gS tcfd çFke laØe.k Js.kh ds rRoksa }kjk nksuksaaaa çdkj ds mPp pØ.k
o fuEu pØ.k ladqy ;kSfxd cuk;s tkrs gSaA

çFke laØe.k Js.kh dh èkkrqvksa ds ladqy ;kSfxd esa v;qfXer bysDVªkWuksa dh
la[;k ds vkèkkj ij pqEcdh; vk?kw.kZ ifjdfyr fd;k tkrk gSA tcfd f}rh; o
rr̀h; Js.kh ds rRoksa ds ladqy ;kSfxdksa ds pqEcdh; vk?kw.kZ dk ifjdyu laHko ugha
gSA ;s rRo rkiØe ij fuHkZj pqEcdh;@vuqpqEcdh; xq.k çnf'kZr djrs gS o buds
pqEcdh; xq.k dks izpØ.k d{kh; ;qXeu (Spin Orbital Coupling ) }kjk le>k tk
ldrk gSA

(Stereochemistry) 3d 

çFke laØe.k Js.kh ds rRo 4 o 6 milgla;kstu la[;k (Coordination Number)

okys ;kSfxd cukrs gS tcfd f}rh; o rr̀h; laØe.k Js.kh ds rRoksa esa milgla;kstu
la[;k 6] 7] 8] 10 o 12 okys ladqy ;kSfxd cukus dh çof̀Ÿk ik;h tkrh gS o bu rRoksa
}kjk v’VQydh; (Octahedral) foÑr iapHkqth; (Distorted Pentagonal), f}fijsfeMh;
(Bipyramidal),  prq"Qydh; (Tetrahedral) rFkk f=dks.kh; (Trigonal) fizTeh;
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(Prismatic) cuk;s tkrs gSA tcfd 3d Js.kh ds rRoksa ds f=foe jlk;u esa v’VQydh;]
prq’Qydh; rFkk oxkZdkj T;kfefr (Square Geometry) ds ;kSfxd vfèkd curs gSaA
dqN f}rh; o rr̀h; laØe.k Js.kh ds rRoksa ds f=foe jlk;u dks rkfydk 7 esa n'kkZ;k
x;k gSA

Zr 7 iapHkqth; f}fijkfeMh; [NH4]3
+[ZrF7]

3− 

Mo 8 }kn”kQydh; [Mo(CN)8]
4− 

Nb 7 fo—r iapHkqth; f}fijkfeMh;  K3NbF7 

Re 8 n”kQydh; [Re(Me)8]
2− 

 

laØe.k rRo ds Js.kh esa 3d ,d Js.kh gS ftlesa Sc ls Zn rd ds rRo vkrs gSA
;s rRo viw.kZ gSA ,sls rRo og gS ftldk ewy ¼vkèkkj½ voLFkk ;k fdlh vU;
vkWDlhdj.k voLFkk esa mlds d–d{kd viw.kZ Hkfjr gksrk gSA oxZ 12 ds ftad]
dSMfe;e (Cadmium) vkSj ejdjh (Mercury) esa mudh ewy voLFkk rFkk mlds
lkekU; vkWDlhdj.k voLFkk (Normal Oxidation State) esa iw.kZ d10 foU;kl gSA
blfy, ,sls èkkrq dk laØe.k èkkrq ds :Ik esa ugha fy;k tkrk gSA 3d Js.kh ds laØe.k
Cr vkSj Cu ds bysDVªksfud foU;klksa esa çfrfcafcr gksrk gSA tSls Cr esa 3d44s2 ds
LFkku ij 3d54s1 foU;kl gSA 3d vkSj 4s d{kdksa dh ÅtkZvksa esa varj cgqr de gS]
ftlls og 4s bysDVªkWu ds 3d d{kd esa ços'k dks jksd ugha ikrk gSA Bhd blh rjg
Cu esa bysDVªkWfud foU;kl 3d94s2 u gksdj 3d104s1 gSA

3d laØe.k èkkrqvksa esa èkkrq tSls ftad] dSMfe;e rFkk ejdjh dks NksM+dj 'ks’k
dBksj vkSj vYi ok’Ik'khy gksrs gSA budk xyukad Hkh mPp gksrk gSA blds
lkFk&lkFk fo|qr lqpkyd Hkh gksrsA

¼1½ bu laØe.k rRoksa dh ijek.kq f=T;k,¡ s-CykWd rFkk p-CykWd dh eè;orhZ
(Intermediate) gksrh gSaaA d–CykWd rRoksa dh ijek.kq f=T;kvksa dh çof̀Ÿk;k¡ vkxs
çLrqr dh x;h gSaA bl Js.khs esa ijek.kq f=T;k,¡ ?kVrh gSa tc ijek.kq Øekad
c<+rk gSA

¼2½ pw¡fd laØe.k èkkrq,¡ fHkUu&fHkUu vkWDlhdj.k voLFkkvksa esa ik;h tkrh gSa] vr%
fofHkUu vkWDlhdj.k voLFkkvksa esa vk;fud f=T;k,¡ fHkUu&fHkUu gksrh gSaA
lkekU;r% vkWDlhdj.k voLFkk c<+us ij ijek.kq f=T;k,¡ ?kVrh gSa ;k vkWDlhdj.k
voLFkk ?kVus ij vk;fud f=T;k,¡ c<+rh gSaA

¼3½ bl Js.kh ds rRoksa esa ijek.kq vk;ru s-rFkk p-CykWd rRoksa ls vfr fuEu gksrs
gSaaA leku laØe.k Js.kh esa ijek.kq vk;ru igys ?kVrs gSa rFkk lewg 8 rd
mPpre lhek rd igq¡prs gSaaA blds i'pkr~ ?kVuk çkjEHk gks tkrs gSaA

¼4½ bl laØe.k Js.kh ds èkkrqvksa ds xyukad ,oa DoFkukad vfr mPp gksrs gSa vkSj
buds xyukad vfèkdre lhek rd c<+rs gSa rFkk ijek.kq Øekad c<+us ij ?kVrs
gSaA
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¼5½ buesa lHkh rRo èkkrq gksrs gS vkSj èkkrqvksa ds lHkh y{k.k ik;s tkrs gSaA bl Js.khs
ds èkkrq dBksj] rU; (Tensile) vkSj xyukad rFkk DoFkukad mPp gksrs gSa rFkk
;s Å’ek rFkk fo|qr ds lqpkyd gksrs gSA

(Atomic Radii)

Mh & Cy‚d (d-Block) rRoksa ds ijek.kqvksa dh ijek.kq f=T;k rkfydk 8 esa nh xbZ
gSA #>kuksa dks ns[kk tk ldrk gS:

(i) & fdlh fo'ks"k
Js.kh ds rRoksa dh  èkhjs&èkhjs eè; ds rRo rd de gks tkrh gS vkSj
fQj ;s eku lewg IB ¼Cu,A g vkSjA u½ ds rRo rd yxHkx fLFkj jgrs gSaA çR;sd
Js.kh dk vafre rRo ¼Zn, Cd vkSj Hg½ vius ijek.kq f=T;k esa of̀) n'kkZrk gSA

mnkgj.k ds fy,] 1 laØe.k Js.kh ds rRoksa ds fy, ijek.kq f=T;k èkhjs&èkhjs
Sc ls Mn rd de gks tkrh gS] ysfdu Fe ls Cu rd ;s eku O;kogkfjd :i ls
fLFkj jgrs gSaA  Zn dh ijek.kq f=T;k Cu dh rqyuk esa vfèkd gSA 1] 2 vkSj 3 laØe.k
Js.kh ds rRoksa dks rkfydk 8 esa n'kkZ;k x;k gSA

 Mh&Cy‚d rRoksa dh ijek.kq f=T;k ¼pm½

 IIIB IVB VB VIB VIIB  VIII  IB IIB

(3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

1st Js.kh Sc
21

Ti V Cr Mn Fe Co Ni Cu Zn
30

162 147 134 127 137 126 125 124 128 138

2nd Js.kh Y
39

Zr Nb Mo Tc Ru Rh Pd Ag Cd
48

 180 160 146 139 136 134 134 137 144 154

3rd Js.kh La
57

Hf
72

Ta W Re Os Ir Pt Au Hg
80

187 158 146 139 137 135 136 138 144 155

 Ce
58

Lu
71

 165 156

 14 ysUFksukbM

 Sc ls Mn ds rRoksa ds fy, ijek.kq f=T;k esa deh ijek.kq Hkkj
esa of̀) vkSj ijek.kq la[;k esa of̀) ds dkj.k gksrh gSA ijek.kq ds vkdkj esa fldqM+us
ds fy, ijek.kq ds lkFk c<+k gqvk ijek.kq vkos'k de gks tkrk gS vkSj blfy, ijek.kq
dk vkdkj ?kV tkrk gSA gkykafd 3&Mh (3d) d{kdksa ;k v‚fcZVYl esa lfEefyr
bysDVªkWuksa ds }kjk 4s bysDVªkWu (Electron) ds ifjj{k.k izHkko ls ukfHkd vkSj 4s

bysDVªkWu ds chp dk vkd"kZ.k ?kV tkrk gS] vFkkZr 3 Mh bysDVªkWuksa ds ifjj{k.k çHkko
ds dkj.k U;wDyh; vkos'k dh ek=k ?kV tkrh gS vkSj ifj.kkeLo:i Fe ls Cu rd
ds rRoksa ds fy, ijek.kfod f=T;k yxHkx leku gh cuh jgrh gSA ogk¡ çR;sd Js.kh
ds var dh vksj 3d d{kdksa ;k vkWfcZVyl esa tksM+k tk jgs bysDVª‚uksa ds chp bysDVª‚uksa
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ds vkd"kZ.k dh rqyuk esa fod"kZ.k dh ;g òf) vkd"kZ.k ls vfèkd gks tkrh gSA  vkSj
4s bysDVª‚u (s) bysDVª‚u ds vfèkd ifjek.k ds dkj.k & ¼bysDVª‚u çfrd"kZ.k½ Zn dk
bysDVª‚u QSyrk gS vkSj blfy, bldk vkdkj Hkh Cu ls vfèkd gks tkrk gSA

 Mn ¼3d5 4s2½ bysDVª‚u çfrd"kZ.k (Electron Repulsion) esa ugha
vkrs gSa D;ksafd 3&Mh (3d) d{kdksa ;k vkWfcZVyl esa bysDVªksu dh tksM+h ugha gSA
gkyk¡fd] Fe ls Cu ds rRoksa ds ekeys esa] 3&Mh (3d) d{kdksa ;k vkWfcZVyl esa
bysDVª‚uksa dh tksM+h curh gS vkSj blfy, bysDVª‚u & bysDVª‚u çfrd"kZ.k mRiUu gksrs
gSaA vc bysDVª‚u esa of̀) & bysDVª‚u çfrd"kZ.k ijek.kq dk vkdkj esa foLrkj djrk
gS tcfd ijek.kq vkos'k ijek.kq dks vkdkj esa fldksM+rk gS rRoksa Fe ls Cu rdA ;s
fojksèkkRed çHkko yxHkx ,d nwljs ds çfr vlarqyu dks çHkkfor djrs gSa vkSj
blfy, çR;sd Js.kh ds vafre rRoksa esa Sc ls Cu ¼blh rjg Ru ls Ag ls f}rh;
Js.kh esa vkSj Os ls Au rd rhljh Js.kh esa½ rd tkus ij vkdkj esa dksbZ cM+k ifjorZu
ugha gksrk gS] Zn, Cd vkSj HgA bysDVª‚u & bysDVª‚u çfrd"kZ.k ukfHkd vkSj lcls
ckgjh bysDVª‚uksa ¼ijek.kq çHkkj½ ds chp vkd"kZ.k ls vfèkd gks tkrk gS vkSj blfy,
vkdkj esa of̀) gksrh gSA

ii   lewg III B (Sc ,Y

vkSj La½ ds rRoksa ds ijek.kqvksa dk lgla;kstd f=T;k Åij ls uhps rd ijek.kq
la[;k esa òf) ds :i esa ¼mEehn ds eqrkfcd½ c<+ tkrh gSA tc ge laØe.k rRoksa
ds vU; lewgksa ds rRoksa ds fy, bu ekuksa dh rqyuk djrs gSa] rks ;g ik;k tkrk gS
fd 2 laØe.k Js.kh ds rRoksa ds fy, ;s eku 1 laØe.k Js.kh ds rRoksa dh rqyuk esa
vfèkd ¼tSlk fd visf{kr gS½] ysfdu 3 ds rRoksa ds fy, ;s eku 2 laØe.k Js.kh ds
rRoksa ds fy, laØe.k Js.kh yxHkx cjkcj gSA 2 vkSj 3 ds rRoksa ds fy, lgla;kstd
Js.kh ySaFksukbM ladqpu ds dkj.k gksrh gS tks ySaFksukbM~l ¼Ce

58
 ls Lu

71
 ¾ 14 rRoksa½

ds chp gksrh gSA ;s 14 ysUFksukbM~l La
57

 ¼lewg III B½ vkSj Hf
72
 ¼lewg lV B½ r`rh;

laØe.k Js.kh ds chp ekStwn gSaA

f}rh; rFkk rr̀h; laØe.k Js.kh ds rRoksa ds lgla;kstd f=T;k esa lekurk
gksus ds dkj.k ;s rRo vius xq.kksa esa l–'; jgrs gSa rFkk f}rh; laØe.k Js.kh ds rRoksa
esa bruh fudVrk çnf'kZr djrs gSaA mnkgj.k ds fy, nwljh rFkk rhljh laØe.k Js.kh
ds yo.kksa dh foy;u'khyrk dkQh fudV gS vr,o o"kZ.k fofèk }kjk bu rRoksa dk
iF̀kDdj.k dfBu gSA buesa Zr-Hf, Nb, Mo-W, Ru-Os, Rh-Ir, Pd-Pt, Ag-Au  tSls
rRoksa dh tksM+h ds mnkgj.k gSa-Åij nh xbZ ppkZ ls irk pyrk gS fd ysUFksukbM
ladqpu ds dkj.k nwljh vkSj rhljh laØe.k Js.kh ds rRo çFke vkSj f}rh; laØe.k
Js.kh ds rRoksa ls dgha vfèkd ,d nwljs ds leku gSaA

(Metallic Character)

lHkh laØe.k rRo èkkrq o.kZ dks n'kkZrs gSa] vFkkZr ;g lHkh rRo èkkrq gSaA Li"Vr% pwafd
laØe.k rRoksa esa muds vk;uu ÅtkZ ds fy, de eku gksrs gSa] blfy, muds
bysDVª‚uksa dks M+ ;k M2+ vk;uksa ls vklkuh ls [kks fn;k tk ldrk gS vkSj bl rjg
ls ;s rRoe; èkkfRod xq.k iznf'kZr djrs gSaA ges'kk dh rjg] bu rRoksa dk èkkfRod
xq.k lewg gSA
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lewg V B ( 2 5 2 5 V O Nb O,  vkSj 2 5Ta O ) ds rRoksa ds iSaV‚DlkbM~l dk ewy

o.kZ 2 5, 2 5 2 5V O < Nb O  Ta O<  gSA bl çdkj mHk;èkehZ ¼ysfdu vfèkd {kkjh;] rc

vEyh;½ gS] tcfd 2 5  Nb O  vkSj 2 5 Ta O  vfèkd {kkjh; gSa rc vEyh;A

¼i½ fo|qr vkSj rkih; pkydrk % ;s rRo fo|qr vkSj rki ¼Å"ek½ ds vPNs laokgd
gSa D;ksafd èkkrq caèku ¼eqä bysDVª‚uksa dh lgmifLFkfr½ dh mifLFkfr ds dkj.k
bu rRoksa ds ijek.kqvksa ds lkFk Cu] Ag vkSj Au vR;fèkd mPp rkih; vkSj
fo|qr pkydrk fn[kkrs gSaA

¼ii½ dBksjrk % ;s rRo dBksj ¼;kuh] pkdw ls dkVk ugha tk ldrk½ vkSj Hkaxqj gSaA
mudh dBksjrk bu rRoksa ds ijek.kqvksa ds chp etcwr èkkfRod caèk (Metallic

Band) dh mifLFkfr ds dkj.k gSA

rRoksa ds fofHkUu ijek.kqvksa ds ,dy&Hkjs d{kdksa ;k vkWfcZVyl ds chp
vfrO;kiu (Overlap) ds dkj.k FkhesfVd c‚fUMax (thematic Bonding) mRiUu gksrh
gSA ;fn bysDVª‚uksa dh v;qfXer la[;k gS] vfèkd ls vfèkd èkkrq ckaèkks dh la[;k gS
vkSj blfy, bu ckaèkks dh rkdr vfèkd gS ;k Cr, Mo vkSj W ds ckn ls bu rRoksa
dh dBksjrk vijaijkxr bysDVª‚uksa dh vfèkdre la[;k gS] ;s cgqr èkkfRod gSa] Zn,

Cd vkSj Hg esa dksbZ v;qfXer bysDVª‚u ugha gksrs gSa] vkSj blfy, cgqr dBksj ugha gksrs
gSaA rF;ksa ds ifj.kkeLo:i Hg ,d rjy gS vkSj uje {kkj èkkrq gSA

(Molecular Volume and Density)

laØe.k rRoksa ds ijek.kq vk;ru (Volumes) ¼ml½ vkSj ?kuRo ¼g /cm3 esa½ laØe.k
rkfydk ds uhps fn, x, gSa] 6-4 feyhyhVj ds fo#) fn, x, eku ijek.kq eku gSa
tcfd g/cm3 ds fo#) fn, x, ?kuRo dk çfrfufèkRo djrs gSaA

ijek.kq vk;ru vkSj ?kuRo ds eku

IIIB IVB VB VIB VIIB VII I B IIB

SC
21

Ti
22

V Cr Mn Fe Co Ni Cu Zn
30

ml 15.02 10.60 8.35 7.23 7.39 7.10 6.70 6.60 7.10  9.20

g/cm3 3.10 4.51 6.10 7.19 7.43 7.86 8.90 8.96 7.14

Y
39

Zr
40

Nb Mo Tc Ru Rh Pd Ag Cd
48

ml 19.8 14.1 10.8 9.4 _ 8.3 8.3 8.9 10.4 13.1

g/cm3 4.47 6.49 8.40 10.21 11.50 12.20 12.40 12.00 10.51  8.86

d-Cy‚d rRoksa ds ijek.kq eku p&Cy‚d ds rRoksa dh rqyuk esa cgqr vfèkd
vuq:i gSaA ge tkurs gSa fd ?kuRo vkSj ijek.kq vk;ru ,d nwljs ds O;qRØekuqikrh
gSaA lHkh laØe.k èkkrqvksa esa muds ijek.kq vk;ru ds eku de gksrs gSa blfy, mudk
?kuRo vfèkd gksrk gS D;ksafd ijek.kq dh ek=k de gksrh gS D;ksafd bysDVª‚uksa dks



f}rh; ,oa rr̀h; laØe.k
Js.kh ds rRoksa dk jlk;u

Lo&vf/kxe 47

ikB~; lkexzh

¼n-1½ d&d{kdksa ;k vkWfcZVyl esa tksM+k tkrk gS vkSj ns v‚fcZVy ds fy, ugha tksM+k
tkrk gSA c<+k gqvk ijek.kq çHkkj vkaf'kd :i ls ¼n-1½ d bysDVª‚uksa vkSj ns bysDVª‚uksa
}kjk tkapk tkrk gS vkSj dkQh gn rd ukfHkd ls vkdf"kZr gksrs gSaA ifj.kkeLo:i
laØe.k èkkrqvksa dk ?kuRo vfèkd gksrk gSA

(i)  fdlh nh gqbZ laØe.k
Js.kh esa] igys ck,¡ ls nk,a dh vksj c<+us ij ijek.kfod [kaM esa deh gksrh gS
vkSj lewg ds ?kVdksa ds fy, vfèkdre eku çkIr gksrk gSA rc lewg IB vkSj
mlds rRoksa dh vksj c<+ tkrs gSaA

(ii)  fdlh nh gqbZ laØe.k Js.kh esa
rRoksa dk ?kuRo ck,¡ ls nk,a vksj c<+us ij c<+rk gS vkSj T;s"B eku dh ek=k
c<+ tkrh gSA

(iii)  ,d gh mi lewg ls lacafèkr
?kuRo] mi lewg esa uhps dh vksj tkus ij c<+rk gSA f}rh; laØe.k Js.kh ds
rRoksa dk ?kuRo] laØe.k Js.kh ds lg&çfrfØ;k okys rRoksa ls dqN vfèkd gksrk
gS] tcfd Hf

72
 ls Hg

80
 ¼r`rh; laØe.k Js.kh½ esa laØe.k L ds fy, ;g eku

yxHkx nksxquk gks tkrk gSA Zr
40
 ls Cd

48
 ¼f}rh; Vªkaft'ku lhjht ds

,yhesaV~l½A è;ku j[ksa fd La
57
¼¾6-17½ ds eqdkcys ;g nksxquk ugha gSA ;k

fQj Y
39
¼¾ 4-47½ ij fdlh fn, x, mi&lewg esa ?kuRo fHkUurk] tSlk fd

Åij nh xbZ gS] bldks fuEukuqlkj le>k;k tk ldrk gS %

¼a½ f}rh; laØe.k Js.kh ds rRo ds ijek.kq ds Hkkj ds vuq:Ik r`rh; laØe.k
Js.kh ds rRo ds ijek.kq Hkkj yxHkx nksxqus gksrs gSaA vkSj bldk ?kuRo
Hkh f}rh; laØe.k Js.kh ds rRo ds vuq:Ik rr̀h; laØe.k Js.kh ds rRo
dk nqxuk gksrk gSA

¼b½ ysUFksukbM~l esa gksus okys ysUFksukbM~l ladqpu ds dkj.k] Lu
71
 ¼tSls Hf

72

vkSj Hg
80 
ls rRoksa½ ds ckn vkus okyh f}rh; laØe.k Js.kh ds rRoksa ds

ijek.kqvksa dk vkdkj cgqr NksVk gksrk gSA ifj.kkeLo:Ik fØLVy esa
ijek.kqvksa dh cukoV bruh vfèkd lqxfBr gks tkrh gS fd mudk ?kuRo
cgqr vfèkd gks tkrk gSA bl çdkj rr̀h; laØe.k Js.kh ds rRoksa dk ?kuRo
f}rh; laØe.k Js.kh ds vuq:Ik rRoksa ds ?kuRo ls nksxquk gks tkrk gSA

(Boiling) (Melting)

laØe.k èkkrqvksa ds DoFkukad vkSj xyukad fcanq uhps fn;s x, lkj.kh esa ns[k ldrs
gSaA bu ekuksa dk lq>ko gS fd ;s cgqr mPp eku ds gksrs gSaA laØe.k èkkrqvksa dk lqn<̀+
èkkrq lacaèk gksrk gS tks muds v.kqvksa ds chp fLFkr gksrs gSa] ftlds dkj.k ;s mPp eku
ds gksrs gSaA
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 Mh&CykWd (d-CykWd)ds DoFkukad vkSj xyukad fcanq (°C)

 3d – Js.kh

 ¼rRo½ Sc Ti V Cr Mn Fe Co Ni Cu Zn

 M.P(°C) 1539 1668 1900 1875 1245 1536 1495 1453 1083 419.5

 B.P (°C) 2730 3260 3450 2665 2150 3000 2900 2730 2595 906.00

 4d- Js.kh

 ¼rRo½ Y Zr Nb Mo Tc Ru Rh Pd Ag Cd

 M.P (°C) 1509 1852 2415 2610 2200 2500 1966 1552 960.8 320.9

 B.P (°C) 2927 1500 3300 5560 - 4900 4500 3980 2210 765

 5d – Js.kh

 ¼rRo½ La Hf Ta W Re Os Ir Pt Au Hg

 M.P. (°C) 920 2222 2996 3410 3180 2700 2454 1769 1063 - 38.4

 B.P. (°C) 3470 5400 5425 5930 5900 5500 5300 4530 2920 357

tSlk fd ge ,d fo'ks"k Js.kh ds lkFk vkxs c<+rs gSa] rc Sc ls Cr rd xyukad
¼V vkSj Cr esa leku xyukad½ esa of̀) gksrh gSA f}rh; Js.kh esa Y ls Mo rd vkSj
rhljh Js.kh esa La ls W rd] deh gksrh gSA bl cnyko dks fuEukuqlkj le>k;k tk
ldrk gSA

ge tkurs gSa fd fdlh rRo ds la;kstu dks'k (Valence Shell) esa mifLFkr
v;qfXer bysDVªkWu dh la[;k eksVs rkSj ij mlls lacafèkr èkkfRod caèk dh 'kfDr gksrh
gSA lkekU; rkSj ij tgka v;qfXer bysDVªkWuksa dh la[;k vfèkd gksrh gS ogka èkkfRod
caèkksa dh 'kfDr vfèkd gksrh gS] blfy, ml rRo dk xyukad vfèkd gksrk gSA
tSls&tSls ge fdlh fo'ks"k Js.kh ds lkFk vkxs c<+rs gSa] çFke Js.kh esa v;qfXer
bysDVªkWuksa dh la[;k Cr esa c<+ tkrh gS] f}rh; Js.kh esa Mo vkSj rr̀h; Js.kh esa rRoksa
dk xyukad fcanq Hkh ml rRo rd c<+rk gS vkSj mlds ckn v;qfXer bysDVªkWuksa dh
la[;k esa deh gksrh gS vkSj xyukad Hkh ?kVrk gSA pwafd Zn, Cd vkSj Hg esa dksbZ
v;qfXer bysDVªkWu ugha gksrk gS] blfy, buds xyukad dh vofèk muds vius&vius
le; esa lcls de gksrh gSA muds xyukad brus de gksrs gSa fd bu rRoksa dks
vklkuh ls ifjorZu'khy fd;k tk ldrk gSA okLro esa] Hg dejs ds xyukad ij ,d
rjy gSA

gkykafd Mn, Tc vkSj Re esa vfu;ksftr bysDVªkWuksa dks lcls vfèkd la[;k gSaA
;s rRo Cr, Mo, W ls Øe'k% muls de eku xyukad okys gSA

(Ionisation Energies)

(i) tSls&tSls ge ck,¡ ls nk;sa Øe esa c<+rs gS ;|fi ;g c<+ksrjh fu;fer ugha gS tSls
fd vk;uhdj.k ÅtkZ esa of̀) fcYdqy Øfed o`f) dk dkj.k fuEu gSA

ge tkurs gS fd tc ge ck,a lsa nk;sa c<+rs gS rks ijek.kfod vkos'k esa
of̀) gksrh gSA ;g c<+k gqvk vkos'k ns2 bysDVªkWu ¼DykmM½ dks vfèkd 'kfDr ls
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vkdf’kZr djrk gS vkSj blfy, vk;uhdj.k ÅtkZ (Ionization Energy) çR;sd pj.k
esa c<+ tkus dh vk'kk dh tkrh gS fQj Hkh tSls fd çR;sd vxys rRoksa ds ¼d-midks'k½
esa (n-s) bysDVªkWu tqM+ tkrk gSA vkSj ;gka ns2 bysDVªkWu vfèkd ls vfèkd ifjj{k.k
tSls dk;Z djrk gSA

ijekf.kod vkos'k esa of̀) ds çHkko dk fojksèk dsUnz ds vfrfjDr çHkko ls fd;k
tkrk gS vkSj Øe'k% vk;uhdj.k ÅtkZ c<+rh gS ysfdu èkhjs&èkhjsA

d-CykWd rRoksa dh vk;uhdj.k ÅtkZ

Group   III B 
(3) 

 IVB  
(4) 

V B  
 (5)  

 VI 
B  
 (6)  

 
VIIB  
  (7) 

           ← VI→ 
 (8)          (9)       
(10) 

 I B  
 (11) 

  II B 
 (12) 

1st or 3d Jà[kyk 
(4th vkorZ)→ 

 
Sc21 

631 

 
Ti22 
658 

 
V23 
650 

 
Cr24 
652.8 

 
Mn25 
717.4 

 
Fe26 
759.4 

 
Co27 
758 

 
Ni28 
736.6 

 
Cu29 
745.5 

 
Zn30 
906.4 

2nd or 4d 
Jà[kyk  
(5th vkorZ)→ 

 
Y39 
616 

 
Zr40 
660 

 
Nb41 
664 

 
Mo42 
685 

 
Tc43 
702 

 
Ru44 
711 

 
Rh45 
720 

 
Pd46 
805 

 
Ag47 
731 

 
Cd48 
867.7 

3rd or 5d 
Jà[kyk  
(6th vkorZ)→ 

 
La57 
538.1 

 
(Ce58-
Lu71) 

 
Hf72 

654 

 
Ta73 
761 

 
W74 
770 

 
Re75 
760 

 
Os76 
840 

 
Ir77 
880 

 
Pt78 
870 

 
Au79 
890.1 

 
Hg80 
1007 

 

(ii) tc ge lewg III B esa Åij ls uhps dh vksj c<+rs gS rc vk;uhdj.k ÅtkZ dk eku
Sc

21
>Y

39
>La

57
 esa ?kVrk gSA fQj Hkh vU; lewgksa esa vk;uhdj.k ÅtkZ leku fn'kk esa

c<+rh gS tSls fd rhljs Js.kh ds La
57 
ds ckn okys rRo dh vk;uhdj.k ÅtkZ çFke vkSj

f}rh; Øe ds rRo ds ckn okys rRo dh vk;uhdj.k ÅtkZ ls vfèkd gksrh gSA

 & ijek.kqvksa esa 14 rRoksa ds ckn La
57 
dk d{k iw.kZ:i ls Hkjk gksrk gS blfy,

dsUnz dks çHkkoh :Ik ls ifjj{k.k ugha cuk;k tk ldrk gSA

blfy, bl dsUnz ds 4f bysDVªkWu ds vçHkkoh ifjj{k.k ds dkj.k rhljs Js.kh
ds La

57
 ds ckn ns

2
 bysDVªkWuksa ij dsUnzh; vkos'k dk çHkko vfèkd gksrk gSA blfy,

rRoksa dks vk;uhdj.k ÅtkZ La
57 
esa rhljs Js.kh ls çFke vkSj f}rh; Js.kh ls vfèkd

gksrk gSA

(a) lewg II B (Zn, Cd, Hg) ds çR;sd Js.kh ds rRoksa esa vk;uhdj.k ÅtkZ dk eku
vfèkd gksrk gSA tSls m=1 vkSj (n-1)d us d{k (Zn

30
=3d10 4s2, Cd

48
=4d10

5s2 vkSj Hg
80

=5d10 6s2) ls iw.kZ Hkjs gksus ds dkj.k tks LFkkf;Ro gksrk gS mlh
ds dkj.k gksrk gSA

(b) tc ge d-CykWd rRoksa dh p-CykWd rRoksa ls rqyuk djrs gS rks ge ikrs gS fd
budk eku s-CykWd ds rRo ls vfèkd gS ysfdu p-CykWd rRoksa ls de gSA

fdlh fo'ks’k Js.kh esa nks yxkrkj d-CykWd ds rRoksa ds chp dh vk;uhdj.k
ÅtkZ p&CykWd ds yxkrkj rRoksa ls de gksrh gSA

(iii) çR;sd Ükà[kyk esa II B (Zn,Cd vkSj Hg½ ds rRoksa esa vk;uhdj.k ÅtkZ ds fy,
mPpre eku gksrs gSaA ;g fLFkfr iwjh rjg ls Hkjs gq, ¼n-1½d vkSj ns d{kdksa ;k
vkWfcZVyl ¼Zn

30
 ¾ 3d10 4s2, Cd

48
¾ 4d10 5s2 vkSj Hg

80
 ¾ 5d10 6s2½ ls tqM+h

vfrfjä fLFkjrk ds dkj.k gSA



f}rh; ,oa rr̀h; laØe.k
Js.kh ds rRoksa dk jlk;u

50 Lo&vf/kxe
ikB~; lkexzh

(iv) tc ge d&Cy‚d rRoksa ds bu eku dh rqyuk s&Cy‚d rRoksa ls djrs gSa rks ge
ikrs gSa fd ;s eku vojksfèkr rRoksa ds ekuksa ls vfèkd gS ysfdu p&Cy‚d rRoksa dh
rqyuk esa de gSaA ;g Hkh ns[kk x;k gS fd fdlh fo'ks"k Js.kh esa] fdlh Hkh nks Øfed
[kaM rÙoksa esa vk;uhdj.k dh 'kfä;ksa esa] rRoksa ds Hksn dh rqyuk esa ftruk varj gksrk
gS mruk gh de gksrk gSA

vk;uhdj.k ÅtkZ ekuksa dh lgk;rk ls ge ;g vuqeku yxk ldrs gSa fd nh xbZ
v‚Dlhdj.k fLFkfr esa nks èkkrqvksa esa ls dkSu lk èkkrq FkeksZMk;ukfed :i ls vfèkd
fLFkj gSA mnkgj.k ds rkSj ij ge Ni ¼II½&Pt¼II½ vkSj Ni ¼IV½&Pt¼lV½ ;qXe dh
lkis{k fLFkjrk dh rqyuk djrs gSaA tc dksbZ èkkrq] M¼0½ dks M¼II½ esa ifjofrZr fd;k
tkrk gS rks bl ifjorZu ds fy, vko';d ÅtkZ] 1 ¼l

1
½ vkSj 2 ¼l

2
½ èkkrq ds vk;u

ÅtkZ ds ;ksx ds cjkcj gksrh gSA blh çdkj tc ,d èkkrq] M¼O½ dks M¼IV½ esa
ifjofrZr fd;k tkrk gS] rks visf{kr ÅtkZ èkkrq ds I1, I2, I3 vkSj I4 ds ;ksx ds cjkcj
gksrh gSA bl çdkj]

Ni(0)Ni(II), ÅtkZ dh vko';drk ¾ l1 + l2= 2.49 103 kJ mol-1

Pt(0)  Pt(II), ÅtkZ dh vko';drk ¾ l1 + l2 ¾ 2.66 × 103 kJ mol-1

Ni(0) Ni(lV), ÅtkZ dh vko';drk ¾ l1 + l2 (+) l3 + l4 ¾11.29×103 kJ mol-1

Pt(0)  Pt(lV), ÅtkZ dh vko';drk ¾ l1 + l2 (+) l3 + l4 ¾ 9.36 × 103 kJ mol-1

mijksä eku n'kkZrs gSa fd Ni ¼lI½ ds fy, ¼l1 + l2½ ls de (l1 + l2) ds fy,]
Ni ¼II½ ;kSfxd Pt ¼II½ ;kSfxdksa ls vfèkd fLFkj gksrs gSaA blh çdkj Pt ¼lV½ ds fy,
(l1 + l2),  (l3 + l4) eku ls de gS] vr% Ni ¼lV½ ;kSfxdksa dh rqyuk esa Ni ¼lV½ ;kSfxdksa
ls vfèkd LFkk;h gSA ;g ckr rc Li"V gksrh gS tc ge ikrs gSa K

2
[PtCl

6
] Pt¼lV½ dk

,d çfl) ;kSfxd gS ysfdu NI ¼IV½ ds l–'k ;kSfxd (K
2
NiCl

6
½ fcYdqy mifLFkr

ugha gSA

çFke laØe.k Js.kh ds rRoksa ds fy, ;s eku ¼oksYV esa½ uhps rkfydk 12 esa fn, x,
gSaA

izFke laØe.k Js.kh ds rRoksa ds eku

Elements 
¼rRo½ 

V Cr Mn Fe Co Ni Cu 

E0
red -1.18 -0.91 -1.18 -0.44 -0.28 -0.25 +0.34 

 
M2+(aq) + 2e- M(s) deh vfHkfØ;k ds eku ds fy, gSA

;g ns[kk tk ldrk gS fd Cu dks NksM+dj ;s eku _.kkRed gSa] vkSj bu ekuksa
esa dksbZ fu;fer çòfÙk ugha gS] D;ksafd bu èkkrqvksa dh vk;uhdj.k ¼ l1 + l2½ vkSj
mPphdj.k 'kfä fdlh fu;fer çof̀Ùk dks çnf'kZr ugha djrh gSA bu ekuksa dk
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mi;ksx bu èkkrqvksa dk vip;u djus okyk xq.k vkSj çfrfØ;k dks le>kus ds fy,
fd;k x;k gSA

dqN rRoksa ds viokn ds lkFk] vfèkdka'k Mh&Cy‚d rRo ,d ls vfèkd vkWDlhdj.k
voLFkkvks dks fn[kkrs gSaA blds ckn nks dkj.k crk, x, gSa fd d&Cy‚d rRoksa esa dbZ
vkWDlhdj.k D;ksa gksrs gSaA

¼i½ ¼n-1½ d vkSj ns d{kdksa ;k vkWfcZVyl d&Cy‚d rRoksa ds ijek.kqvksa esa yxHkx
,d gh ÅtkZ gksrh gS blfy, bysDVªkWu dks ¼n-1½ d d{kdksa ;k vkWfcZVyl ls
bruh vklkuh ls gVk;k tk ldrk gS ftruh bls ns v‚fcZVy ls cuk;k tk
ldrk gSA

¼ii½ nks bysDVª‚u ¼s½ dks gVkus ds ckn 'ks"k dks dksj ;k dusZy (Kernal) ¼vafre
'ksy½ dgk tkrk gSA

vfèkdka'k d&Cy‚d rRoksa ds ekeys esa ewy+ vfLFkj jgrk gS vkSj bl çdkj ,d
;k vfèkd bysDVªkWu u"V gks tkrs gSa ftlds ifj.kkeLo:i fofHkUu vkWDlhdj.k
voLFkk,a curh gSa vfLFkj ewy ls ,d ;k ,d ls vfèkd bysDVªkWuksa dks gVkus ds
ckn laØe.k ds rRoksa }kjk vusd vkWDlhdj.k voLFkk,a iznf'kZr dh tkrh gSaA

tks uhps lkj.kh esa nh xbZ gSa&

d

Sc 3d14s2 (n=1) +2, +3

Ti 3d14s2 (n=1) (0, -1), +2, +3, +4

V 3d14s2 (n=1) (-1, 0, +1), +2, +3, +4, +5

Cr 3d14s2 (n=1) (0, +1), +2, +3, (+4, +5), +6

Mn 3d14s2 (n=1) (-1, 0, +1), +2, +3, +4, (+5), +6, +7

Fe 3d14s2 (n=1) (-2, 0, +1), +2, +3, (+4, +5, +6)

Co 3d14s2 (n=1) (-1, 0, +1), +2, +3, (+4)

Ni 3d14s2 (n=1) (0, +1), +2, +3, +4,

Cu 3d14s2 (n=1) +1, +2, (+3)

Zn 3d14s2 (n=1) +2

d

Y +3

Zr (0, + 3), +4

Nb (-1, 0, +1, +2, +3, +4), +5

Mo (0, +1), +2, +3, +4, +5, +6

Tc (0), +2, +3, +4, (+5, +6, +7)

Ru (0), +2, +3, +4, (+5, +6, +7, +8)

Rh (0, +1), +2, +4, (+6)
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Pd (0), +2, (+3), +4

Ag +1, (+2, +3)

Cd +2

d

La +3

Zr (+3), +4

Hf (-1, +1, +2, +3, +4), +5

Ta (-1, +1), +2, +3, +4, +5, +6

W (-0, +1), +2, (+3), +4, +5, +6

Re (-1, 0, +1, +2, +3, +4, +5, (+6), +7

Os (0), +2, +3, +4, (+5), +6, (+7), +8

Ir (0, +1 ) +2, +3, +4, +5, (+6)

Pt (0), +2, (+3), +4, (+5, +6)

Au +1, +3

Hg +1, +2

v‚Dlhdj.k voLFkk 1 laØe.k Js.kh ds d&Cy‚d rRoksa }kjk fn[kk;k x;k gSaA
rU; (Tensile) èkkrq ds lkekU; xq.k dsaæh; èkkrq ijek.kq@vk;u dh çÑfr ij

fuHkZj djrs gaSA mnkgj.k ds fy, Ti3+ vk;u 
3+

2 6[Ti  H O) esa vo'kks"k.k gjs

fofdj.k vkSj 
3

2 6[Ti  H O) + esa vk;u cSaxuh fn[krk gSA nwljh rjQ Co2+

vk;u esa 
2

2 6[Co  H O)  vk;u uhys gjs fofdj.kksa dks vo'kksf"kr djrk gS vkSj

blfy,] yky fn[kkbZ nsrk gSA bl çdkj ge ns[krs gSa fd gkykafd Ti3 vkSj
Co2+ vk;u leku fyxsaM ds lkFk tqM+s gksrs gSa] os fofdj.kksa dks vo'kksf"kr

djrs gSaA blfy, 
3

2 6[Ti  H O)  vkSj 
2

2 6[Co  H O)  vk;u muds fHkUu jax

esa fn[kkbZ nsrs gSaA

rkfydk 13 dqN tfVy vk;uksa dks n'kkZrh gSA

vfu;ksftr bysDVª‚uksa dh la[;k ¾ n

Ti3+ 
V3+ 
V2+,Cr3+ 

Cr2+ 

Mn3+ 

Mn2+ 

Fe3+ 

Fe2+ 

Co3+ 

Co2+ 

Ni2+ 

Cu2+ 

3d1(n=1) 
3d2(n=2) 
3d3(n=3) 
3d4(n=4) 
3d4(n=4) 
3d5(n=5) 
3d5(n=5) 
3d6(n=4) 
3d6(n=4) 
3d7(n=3) 
3d8(n=2) 
3d9(n=1) 

okW;ysV ¼yxHkx cSaxuh½ 
gjk 

okW;ysV 
uhyk 
okW;ysV 
xqykch 
ihyk 
gjk 

xqykch 
xqykch ¼yky½ 

uhyk&gjk ¼uhyk½ 
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¼iii½ vo'kksf"kr çdk'k dk jax Hkh fyxsaM dh ç—fr ij fuHkZj djrk gSA mnkgj.k
ds fy, yky jax vo'kksf"kr gks tkrk gS vkSj laiwjd gjk jax mRlftZr gksrk
gSA

¼iv½ vo'kksf"kr çdk'k dh rjax yackbZ fo|qr pqEcdh; fofdj.k ¼4000 & 8000½ ds
–'; {ks= esa fLFkr gSA

¼v½ ifjlj }kjk vo'kksf"kr fofdj.k dh rjaxnSè;Z ls tqM+h ÅtkZ dh Hkh x.kuk dh
tk ldrh gSA

 (Wavelenght)

vo'kksf"kr fofdj.k dh rjaxnSè;Z rFkk rjaxksa dh la[;k dh vkof̀r esa lacaèk dks fuEu
lw= }kjk le>k;k x;k gS&

λ Å rjaxnSè;Z dh 'kksf’kr fofdj.kksa dh rjaxksa dh la[;k dh vkòfŸk]

 = 
1

 Å = 8 

1

10 cm

 = 
8

110
cm 8(1 10 )Å cm

 bl vkof̀Ùk (Frequency) ds lkFk ÅtkZ (Energy) tqM+h gksrh gS ftlds
ifjek.k dh x.kuk kcal mol-1 ;k kJ mol–1 esa dh tk ldrh gS] bl rF; dk mi;ksx
djds fd 1 kcal mol-1 ds cjkcj ÅtkZ ls tqM+h 350 cm-1 dh vkòfÙk vkSj 83.7 cm-1

dh vkòfÙk 1 kJ mol-1 ds cjkcj ÅtkZ ls lacafèkr vFkkZr]

 350 cm-1 = 1 kcal mol-1

 vkSj 83.7 cm-1 = 1 kJ

 bl çdkj ls] 850 cm-1 = 1kcal mol-1

8 8
 1 -1

0

10 10
cm  kcal mol

350 inA (1)

lehdj.k ¼1½ ls irk pyrk gS fd]

rjaxnSè;Z ds lkFk tqM+h ÅtkZ

8
-1

0

10
 kcal mol

350 A (2)

vkSj 83.7cm-11kJ mol-1 ds fy,

8 8
1 -1

0

10 10
cm  kcal mol

83.7  A (3)
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lehdj.k ¼3½ ls irk pyrk gS fd]

Å dh rjaxnS/;Z ds lkFk lac) ÅtkZ dk eku fuEu gS&

810

83.7 Å
 kJ mol–1 (4)

O;qRØekuqikrh lehdj.kksa (1) vkSj (4) nksuksaaaa n'kkZrs gSa fd vo'kksf"kr mRltZu
ls tqM+h ÅtkZA fofdj.k dh rjaxnSè;Z ds vkuqikfrd gS ysfdu d-d bysDVªkWu }kjk
izR;{k 1% 3 T vk;u ds vkuqikfrd gSaA

(Electronic Configuration)

bl oxZ ds èkkrqvksa dk bysDVªkWfud foU;kl fuEukafdr gSA

Zn  ijek.kq la[;k 30 = 2, 8, 18, 2

Cd  ijek.kq la[;k 48 = 2, 8, 18, 18, 2

Hg  ijek.kq la[;k 80 = 2, 8, 18, 32, 18, 2

bl foU;kl ls ;g iznf'kZr gksrk gS fd bl oxZ ds èkkrqvksa dh lcls ckgjh
ifjd{kk esa 2 bysDVªkWu gksrs gSa ijarq bl ifjd{kk ds rqjUr igys okys dh iz.kkyh s2,

p6, d10 gS tSlk fd dkWij oxZ ds èkkrqvksa ds lkFk gksrk gSA

bl izdkj ;g èkkrq laØe.kh gksrs gSA lcls ckgjh d{kd ds nks bysDVªkWuksa ds
dkj.k ;g f}la;ksth gksrk gSA ejD;wjl yo.kksa esa ejdjh de la;kstuh;rk Hkh
iznf'kZr djrk gS ;|fi dkWij ds fojksèk esa ftad ifjorZuh; laa;kstuh;rk ugha iznf'kZr
djrkA

bl oxZ ds èkkrq eSXuhf'k;e (Magnesium), dSfY'k;e (Calcium), LVªkfUVk;e
(Strontium) vkSj csfj;e (Barium) ds lkFk mlh izdkj ls lEcafèkr gS ftl izdkj ls
dkWij ds èkkrq {kkjh; èkkrqvksa ls lEcafèkr gSA vFkZkr eSXuhf'k;e {kkjh; èkkrqvksa vkSj
ftad oxZ ds èkkrqvksa ds fy, ,d dM+h gSA

ikjn ¼ejdjh (Mercury)½ esa fuf’Ø; ;qXe  ikjn esa viuh dqN ,slh
fo'ks’krk,a gksrh gS tks lkekU;r% vU; rRoksa vkSj èkkrqvksa esa ugha gSA èkkrqvksa esa ;g
vR;fèkd ok’i'khy vkSj xyuh; gSA

Hg C8 Ga

nzo.kkad -38.8oC +28.5oC +29.8oC

DoFkukad 357oC 670oC 2300oC

Xfdj.ksa ds }kjk fujh{k.k ls Kkr gqvk gS fd nzo ikjn dh lajpuk esa blds
izR;sd ijek.kq ds 6 utnhdh 3.0 A dh nwjh ij jgrs gSA bl nwjh ds dkj.k gh ;g
vR;fèkd rjy gSA
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Ikkjn dh Hkkafr vkSj èkkrq brus ok’i'khy ugha gksrs (Cs 670°C ij mcyrk gS
Na 890°C ij] Cd 764°C rFkk Zn 906°C vkSj vU; èkkrq 1000°C ds ckn gh]
mcyrs gSaA ) ikjn larÌr ok;q ds ,d ?ku ehVj (1.3 fdyks ) esa 20°C ij 14 fe xzke
rFkk 100°C ij 2.4 xzke ikjn gksrk gSA ok’i iw.kZr;k ,d ijek.koh; gksrk gSA
fuf’Ø; xSlksa ds vfrfjDr rRoksa esa vdsyk ejdjh gh ,slk gS tks mi;qDr Rkki ij ,d
ijek.koh; ok’Ik dh ,slh laknzrk miyCèk djkrk gSA ftls ljyrk ls ekik tk ldrk
gSA ikjn dh ikuh esa foys;rk mlh Øe esa gS ftl Øe esa fuf’Ø; xSlksa dh foys;rk
ty esa gSA

fuf’Ø; xSlksa (Inert Gases) ds lkFk ejdjh dh ;g lekurk iznf'kZr djrh gS
fd blds ijek.kq esa bysDVªkWuksa dk ,d fuf’Ø; ;qXe gS tks cgqèkk la;kstdrk esa Hkkx
ugha ysrk gSA B mioxZ ds cgqr ls Hkkjh rRo vius dqN ;kSfxdksa esa ,slk O;ogkj
iznf'kZr djrs gSA tSls fd muds nks la;ksth bysDVªkWu ;k rks vuqifLFkr gksa ;k dksj
(Core) ds eè; Hkkx ds fy;s gksa vr% ;g vkoZr rkfydk esa vius ls nks LFkku igys
okys rRo ds leku O;ogkj iznf'kZr djrs gaSA

Hg(80)–182.282.2p6.3p6.3d10.4s2.4p6.4d10.4f14.582.5p6.5d10(682).

 Ikkjn esa bl izdkj (682) ;qXe dks fuf’Ø; ;qXe dgk tkrk gSA

(Zinc and Cadmium)

ftad vkSj dSMfe;e nksuksaaaa èkkrq lYQkbM ds #i esa ftad Cysa.M esa ,d nwljs ls tqMs
gSaA ftad Cysa.M eq[; #i ls ZnS gksrk gSA ;s nksuksaaaa èkkrq ok’Ik'khy gksrs gS vkSj tc
Hkaftr v;Ld dks dkcZu ds lkFk ok"i'khy djrs gSa nksuksaaaa èkkrq vip;u ds }kjk izkIr
rks gksrs gSa ijUrq dSMfe;e igys izkIr gksrk gS D;ksafd ;g vfèkd ok’i'khy gksrk gSA

ftad vkSj dSMfe;e nksuksaaaa èkkrq vij:irk iznf'kZr djrs gSA lkèkkj.k ftad
Hkaxqj vkSj fØLVyh; gksrk gSA 100-150ºC ds chp blesa eǹqrk vk tkrh gSA
lkèkkj.kr;k dSMfe;e rU; gksrk gSA ijUrq ;g 80°C ij Hkaxqj gks tkrk gSA
dSMfe;e ds nks mi#iksa dk laØe.kh rki 64.9°C gksrk gSA

nksuksaaa èkkrq ok;q es ty dj eksuksDlkbM cukrs gSa lkèkkj.k vknzZ ok;q es ;g èkhjs
èkhjs vkWDlhÑr gksrk jgrk gSa ijUrq bruh ljyrk ls ikuh dks vo?kfVr ugh dj ikrk
ftruh ljyrk ls eSXuhf'k;e djrk gSa nksuksaaa ij lkèkkj.k :i ls ruq vEyks dk çHkko
iM+rk gSa dsoy ukbfVªd vEy dks NksM+djA bl vfHkfØ;k es gkbMªkstu çkIr gksrk
gSa {kkjkas dk Hkh ftad ij çHkko iM+rk gSa] ftlls ftadsV çkIr gksrk gSa ijarq dSMfe;e
bl <ax ls vfHk—r ugh gksrk gS] uk gh ?kqy ikrk gSA

 blls ;g iznf'kZr gksrk gSa fd dSMfe;e ftad dh vis{kk vfèkd mRiknh gSaA
nksuksaaa ftad vkSj dSMfe;e ds gkbMªksDlkbM] veksfu;k es ?kqy dj tfVy ;ksfxd
cukrs gSaA

–
3 32 3

Zn NH OH NH  + 2OH vkSj 3 34
Cd NH OH
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ftad lYQkbZM dk vo{ksi.k vEyh; ekè;e es ugh gksrk gSa ijarq dSMfe;e dk
vo{ksi.k gks tkrk gSa tc fd gkbMªkstu vk;uks dh lkaærk cgqr vfèkd u gksA

 ;s nksukas rRo vkDlkbM rFkk gkbMªksDlkbM cukrs gSa tcfd buds gkbMªksDlkbM
foy;u ds lkFk vfHk—r fd;k tkrs gSa ijkWDlkbM {kkjh; eǹk èkkrqvksa ds ijkWDlkbM
nsrk gSa dSMfe;e ds dqN vkWDlkbM ;kSfxd miyCèk gSa tc fd ftad ds ftadl
;ksfxd vHkh rd Kkr ugha gSa tc dSMfe;e Dy‚jkbM çkIr gksrk gSa tks ikuh ds lkFk
vfHk—r gksdj dSMfe;e gkbMªkv‚DlkbM dk lQsn vo{ksi nsrk gSa tks ean çToyu
dWfM~e;e v‚DlkbM nsrk gSa

bu nksuksaaaa èkkrqvksa ds gsykbZM rRoksa ls lhèks feyus ls vFkok èkkrqvksa v‚DlkbZMks
vkSj dkcksZusVks ij gSykstu vEyks dh fØ;k ls rS;kj fd;k tkrk gSaA gsykbM (Halide)

lkèkkj.kr% de rki ij fi?ky tkrs gSa vkSj dHkh&dHkh rks fcuk vi?kVu ds gh mcyus
yxrs gSa veksfu;k ds lkFk la;qä gksdj vehu ladqy cukrs gSaA dSMfe;e gsykbM
ejdjh gsykbM dh Hkk¡fr foy;u es cgqr gh de vk;uhÑr gksrs gSa vkSj bl çdkj
tyh; foy;u es de ty vi?kfVr gksrs gSaA

 ;fn lkekU; ftad lYQsV dk laxBu fØLVyh; gSa de rki ij dSMfe;e
lYQsV Hkh fØLVy dh Hkk¡fr gksrk gS ftad vkSj dSMfe;e ds lYQsV f}lYQsV laxBu
f}yo.k fufeZr djrs gSaA ;s f}lYQsV lek—frd gksrs gSaA ;s lYQsV] veksfu;k ds
lkFk VsVªkvehu ftad vk;u mRiUu djrs gSaA blh çdkj dk vk;u dSMfe;e yo.k
Hkh gksrk gSaaaA

;|fi ftad rFkk dSfY'k;e oxZ ds yo.kksa esa dkQh lekurk gksrh gS rFkkfi nksuksaaaa ds
chp dh lekurk mlh izdkj dh gS ftl izdkj dh izFke oxZ ds mioxZ esaA dSfY'k;e
oxZ esa] LVªksfUV;e (Strontium) vkSj csfj;e (Barium) èkkrq] ftad dSMfe;e rFkk
ejdjh dh rqyuk esa vis{kkÑr dkQh gYds gksrs gSaA dSfY'k;e bR;kfn èkkrq,a
fØ;k'khy gksrh gSa rFkk ty] ok;q o vU; fodkjksa ds lkFk rRijrk ls foÑr gksrh gS
ijarq ftad rFkk dSMfe;e cgqr gh LFkkbZ gksrs gSaA ikjn ¼ejdjh½ dh fLFkjrk bruh
vfèkd gksrh gS fd ;g izkÑfrd voLFkk esa Hkh ik;k tkrk gSA dSfY'k;e ds dqN
;kSfxd tSls dkcksZusV vkSj QkLQsV ftad ds yo.kksa ds leku gksrk gSA ftad oxZ ds
lYQsV dkQh foys; gksrs gSa tcfd dSfY'k;e oxZ ds yxHkx foys; gksrs gSaA nwljh
vksj] ftad oxZ ds èkkrqvksa ds lYQkbM ikuh esa vfoys; gksrs gSaA tcfd dSfY'k;e oxZ
ds lYQkbM foys; gksrs gSaA ftad dSMfe;e rFkk ejdjh ladqy veksfu;k ;kSfxd
cukrs gSaA tcfd dSfY'k;e oxZ esa ,sls dksbZ yo.k izkIr ugha gksrs gSaA

ftad oxZ ds lnL; dkWij oxZ dk vuqdj.k djrs gSa vkSj rr̀h; oxZ esa budk
vuqdj.k xsfy;e] bafM;e rFkk Fksfy;e }kjk fd;k tkrk gSA



f}rh; ,oa rr̀h; laØe.k
Js.kh ds rRoksa dk jlk;u

Lo&vf/kxe 57

ikB~; lkexzh

izFke] f}rh; vkSj r`rh; oxZ dk vuqdj.k

Cu 
29 
Ag 
47 
Au 
79 

Zn 
30 
Cd 
48 
Hg 
80 

Ga 
31 
In 
49 
Ti 
81 

ftad oxZ ds èkkrq f}la;ksxh gksrs gSa] f}rh; oxZ ds ;kSfxdksa esa la;kstdrk dk
fuekZ.k izkFkfed oxZ dh vis{kk vfèkd lhfer gksrk gSA ftad oxZ ds lnL;ksa esa ikjn
¼ejdjh½ vfèkd fLFkjrk iznf'kZr djrk gS vkSj ;g ikjn gh gS tks mPp vkWDlkbM~l
ls lacafèkr yo.kksa ds nks ;kSfxdksa dks fufeZr djrk gS rFkk ladqy fuekZ.k esa lg;ksx
djrk gSA viuh bUgh fo'ks"krkvksa ds dkj.k ikjn ,d vlkèkkj.k #fpdj èkkrq gSA

ftad vkSj dkWij yo.k fo'ks’kdj D;qfçd esa fo'ks’k lekurk ikbZ tkrh gSA nksauks
LFkkbZ vkWDlkbM] foys; DyksjkbM vkSj lYQsV vfoys; dkoksZusV QkLQsV rFkk
lYQkbM ,oa veksfu;k ds lkFk tfVy yo.k nsrs gSA dkWij yo.k jaxhu gksrs gS tc
fd ftad yo.k ,sls ugha gksrs gSA

èkkrqvksa ds dqN HkkSfrd xq.k uhps fn;s x;s gSA

vkorhZ&oxhZdj.k dh lkekU; fu;ferrk

J/g°C
30 
84 
83 

ftad  
dSMfe;e  
¼ejdjh½  

Zn 
Cd 
Hg 

65.37 
112.40 
200.06 

7.14 
8.64 
13.46 

419.40 

3210 
–38.80 

9070 

7670 

356.70 

0.390 

0.232 

0.140 

;gk¡ ij fn;s x;s vad vkorhZ&oxhZdj.k dh lkekU; fu;ferrk çnf'kr djrs
gSA tSls ijek.kq Hkkj Js.kh esa c<+rk gS ?kuRo esa Hkh of̀) gksrh gS ijUrq DoFkukad fcanq
(Boiling Point) nzo.kkad fcanq (Melting Point) vkSj fof'k’V Å’ek (Specific Heat)

yxkrkj ?kVrh gSA

ftad uhykiu ds lkFk lQsn èkkrq gS] ;g 100ºC vkSj 150ºC ds chp dkQh
rU; vkSj èkkroè;Z jgrk gS vkSj 205ºC ds Åij ;g bruk Hkaxqj (Brittle) gks tkrk
gS fd bls ljyrk ls pw.kZ esa cny tk ldrk gSA ftad ok"i ok;q esa nká gksrk gS
vkSj vkWDlkbM cukrk gSA èkkrq dk 'kq)re çfr#i èkhjs&èkhjs gh ruq vEy fØ;k djrk
gS ijUrq v'kq) èkkrq vEy dks vi?kfVr djds gkbMªkstu nsrk gSA tc èkkrq mcyrs
ty ls vFkok ok’Ik ls fØ;kjr gksrk gS rc Hkh gkbMªkstu fudkyrk gSA ;g Lo.kZ
jtr dkWij] IysfVue] fcLeFk] ,sfUVeuh] ysM] fVu] ejdjh vkSj vklsZfud tSls èkkrqvksa
dks buds yo.kh foy;u ls vof{kIr dj nsrk gS vkSj bl çdkj èkkrq fu"d"kZ.k esa
¼fo'ks’kdj Lo.kZ vkSj jtr ds fy,½ bls O;oâr djrs gSSA

dSMfe;e esa fVu tSls lQsn jax gksrk gS vkSj ;g fVu ls FkksM+k&lk dBksj
gksrk gSA ;g lkèkkj.k :Ik ls rU; gksrk gS vkSj 80ºC ls Åij Hkaxqj gks tkrk gSA
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blds ok"i ls lj nnZ gksus yxrk gSA vEy dh fØ;k dk tgk¡ rd lEcUèk gS ;g
ftad ds vuq:i gksrk gSA

bl çdkj ge ns[krs gS fd eSXuhf'k;e ls dSMfe;e dh vksj tkus ij
èkkrq&oè;Zrk vkSj rU;rk ?kVrh tkrh gS vkSj èkkrq Hkaxqj gksrk tkrk gSA ;s xq.k ejdjh
esa ugh ik;s tkrs tks vlkèkkj.kr% æo gksrk gSA ejdjh esa :igyh vkHkk gksrh gS vkSj
fu;fer xksyh cukrk gSA ok;qe.My esa [kqyk j[kus ls bldh lrg ij dqN eSy lk
te tkrk gS ftls vyx djus ij ejdjh dk cgqr gh ckjhd pw.kZ çkIr gksrk gSA
bl oxZ ds vU; èkkrqvksa dh rqyuk esa ;g vEyksa ds çfr vfèkd LFkkbZ gksrk gSA

(Alloy) (Amalgam) ftad dkWij ds lkFk cgqr ls
feJèkkrqvksa dk fuekZ.k djrk gS] lkekU;r% ftls ihry dgk tkrk gS ftles dkWij
vkSj ftad ds vfrfjDr FkksM+h ek=k esa fVu vkSj yksgk Hkh gksrk gSA ftad fufdy vkSj
flYoj ds lkFk Hkh la;qDr gksrk gSA dSMfe;e dk mi;ksx ysM fcleFk vkSj ftad
ds lkFk de æo.kkad ds feJèkkrq ds fuekZ.k ds fy;s fd;k tkrk gSA ejdjh vU;
èkkrqvksa ds lkFk la;qDr gksdj veyxe cukrk gSA

(Zinc)

gekjs ns'k esa ftad ds lEcUèk dh tkudkjh dkQh çkphu gSA
çkphu Hkkjr esa bl èkkrq dk uke ;'kn FkkA lkEkkU; :i ls tLrk ;k nLrk ds :i
çpfyr gSA jkseuksa }kjk O;oâr ftad ds vkWDlkbM dks dn~fe;k dgk tkrk FkkA bldk
ç;ksx ihry ds dYiu esa gksrk gS] tSls ftad&dkWij (Zinc-Copper) feJ èkkrq gSA

fdlh Hkh :i esa ftad izkÑfrd voLFkk esa ugha çkIr gksrkA bldk çeq[k lzksr
ftad&Cys.M ZnS gS tks csyft;e] flysfl;k] vksDysgksek dukMk vkSj cekZ esa ik;k
tkrk gSA ;g dsysekbu (Calamine) ZnCO

3
, foysekbV (Willemite) Zn

3
SiO

4
 vkSj

ftadkbV (Zincite) ZnO ds :i esa Hkh çkIr gksrk gSA

(Extraction of Zinc Metal)

 (Reduction Method) ftad ds lzksr ftad Cys.M (Zinc

Blend) ZnS, dsysekbu (Calamine) ZnCO
3
 vkSj ftadkbZV (Zincite) ZnO gSA Hkftr

v;Ld vFkok ftad vkDlkbM ls èkkrq dks bls dkcZu ds lkFk cUn Øwflcyksa
(Crucibles) esa xje djds çkIr fd;k tkrk gSSA bl le; ftad ds èkkrq fu"d"kZ.k dh
rhu çeq[k fofèk;k¡ gS] csyft;u fofèk] flysfl;u fofèk vkSj ÅèokZèkj fjVkVZ fofèk tks
;|fi ,d gh fl)Ur ij vkèkkfjr gS] vUrj dsoy ç;ksx esa yk;s x;s fjVkVZ ds
vkdkj dk gSA èkkrq fu"d"kZ.k dh infØ;k,a fuEufyf[kr gSA

¼i½ (Concentration)  v;Ld dk igys çlkèku fd;k tkrk gSA vkSj
v;Ld ls yxk v'kqf) dk vis{kkfèkd Hkkx fudky fn;k tkrk gSA bls eghu
ihl dj rc >kx Iyou fofèk ds fy, izsf"kr fd;k tkrk gSA

¼ii½ (Roasting)& ;fn v;Ld ftad Cys.M gS rks bldk HktZu ckgk ngu
ls fd;k tkrk gSA
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2 22ZnS+3O 2ZnO + 2SO

3 32ZnS + 3O  = 2ZnO

;g vko';d gS D;ksafd ftad lYQkbM dk vi?kVu ds fofèk esa ugha gks
ikrkA è;ku ;g j[kuk pkfg;s fd ;g vi?kVu mPp rki ij gks rkfd dqN ftad
lYQsV Hkh vi?kfVr gks tk,A fdarq 900ºC ls Åij rki ij ZnSO

4
, ZnO esa

vi?kfVr gks tkrk gSA

2 2ZnS + 2O ZnSO

4 4 22ZnSO 2ZnO + 2SO + O

dkcZu ds miHkksx dks de djus ds fy, rFkk v;Ld dks vkWDLkkbM esa ifjofrZr
djus ds fy, fuLrkiu vko';d gSA

3 22ZnCO 2ZnO + 2CO

vip;u & vkWDLkkbM dks rc dkcZu (,aFkzklkbV] dksd èkwy bR;kfn) ds lkFk
feykdj fjVkVksZ esa xje djrs gSaA

2ZnO + 2C 2Zn + 2CO

èkkrq dk vklou djds la?kfu=ks ls [kqjp fy;k tkrk gSA pwafd v;Ld esa
dSMfe;e Hkh lfEefyr jgrk gS tks fd èkkrq esa vipf;r gksdj vklqr gks tkrk gS
vr% çkIr çfr:i 'kq) ftad ugha gksrk gSA

vip;u djus ds fy, rhu eq[; fofèk;k¡ ç;qä dh tkrh gSA

(Belgian Methods)  bl fofèk esa oR̀rkdkj vFkok nh?kZ
oR̀rkdkj fjVkVZ tks fd Å’elg bZaVks ds cus gksrs gS ç;qä fd, tkrs gS vkSj xje
djus ds fy, ;k rks dks;ys dh Hkêh ;k xSl iz;qDr iqu% mRikn HkfV~V;ka ç;qä gksrh
gSA çR;sd fjVksVZ esa 2 Hkkx v;Ld rFkk 1 Hkkx dks;yk ds feJ.k dk 40 ikSaM Hkjk
tkrk gS rki c<+kus ij dkcZu eksuksvkDlkbM tks vip;u ds Qylo:i mRiUu gksrh
gS%

 2ZnO + 2C 2ZnO + 2CO

feêh ds ,MSIVjksa ds fljs ij uhyh ykS ds lkFk tyus yxrh gS ftlls fofèk ds
çkjaHk dk Kku gksrk gSA FkksM+h nsj ckn gh mPp rki ij mifLFkr dSMfe;e ok"ihÑr
gksdj Hkwjk èkqvka nsus yxrk gS bl le; ,d ykSg la?kfu= blds eqg ij yxk fn;k
tkrk gS vkSj èkkrq mles la?kfur gks tkrk gSA ,MSIVj dh uyh esa tek gqvk èkkrq dqN
?kaVks ds ckn [kqjp fy;k tkrk gS] Ýs'k pktZ (Fresh Charge) le;&le; ij fjVksVZ
esa Mkyk tkrk gSA

(Salesian Method)  bl fofèk esa ,d çorZd Hkêh ç;qä dh
tkrh gS ftlds ry ij dbZ feêh ds fjVksVZ dk çcaèk jgrk gS ftles dks;yk vkSj HkftZr
v;Ld dk feJ.k jgrk gSA Hkêh vip;u csyft;u fofèk dh Hkkfr gh gksrk gSA fjVksVZ
ls èkkrq ok"i Hkêh dh ukfy;ksa }kjk Hkkgj vkrk gS vkSj var esa os fo'ks"k ok"i la?kfu=ks esa
çnf'kZr gks tkrs gSA
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(Vertical Retort Method)  ;g vfojr fofèk gS
HkftZr v;Ld dks dksd ds lkFk feykdj NksVs&NksVs fczdsV esa dj fy;k tkrk gS bUgsa

ÅèokZèkj fjVksVZ ( 25 6 1 ) esa Mky fn;k tkrk gS ;g fjVksVZ mPprkilg oLrqvksa
dk cuk gksrk gS vkSj izksM;wlj xSl tyk dj ckgj ls xje fd;k tkrk gSA ftad
ok"i ftlds lkFk dkcZu eksukWDlkbM Hkh gksrh gS la?kfu= dh vkSj ?k"kZ.k ds ç;ksx ls
uhps ls izksM;wlj xSl ds nokc ls vkxs c<rk gS fi?kyk gqvk ftad le;&le; ij
la?kfu= ls fudky fy;k tkrk gS vo'ks’k èkhjs&èkhjs çnf'kZr f'kYi dh Hkkafr uhps ls
f[kldrk jgrk gSA

(Purification) vklou ls v'kq) ftad dks 'kq) fd;k tkrk gS
bldks LisYVj dgk tkrk gSA blesa 97-98% ftad gksrk gS vkSj 'ks"k esa T;knkrj ysM
vkSj dqN yksgk] dSMfe;e vkSj vklsZfud gksrk gSA v'kqfn;ksa dks vyx djuk laHko
gS D;ksafd muds DoFkukadksa esa vUrj gksrk gSA yksgs dk DoFkukad 2862ºC vkSj ysM
dk 1749ºC gksrk gSA ;s lc ftad ds DoFkukad 907ºC vkSj dSMfe;e ds DoFkukad
767ºC ls vfèkd gksrs gaS vklolu 950&1000ºC ds chp fd;k tkrk gS rks dsoy
ftad vkSj dSMfe;e dk gh vklou gksrk gSA bl izfr:i ls ftad dks 800ºC ds rki
ij fLFkr dkWye esa ys tkdj vyx fd;k tk ldrk gS tcfd vfèkd ok’Ii'khy
dSMfe;e fudy tkrk gSA

(Electrical Decomposition)  fo|qr vi?kVu lsy esa
fo|qr vi?kV~; ruq vEyhÑr foy;u gksrk gSA v'kq) èkkrq ,uskM dk dk;Z djrk gSA
dSFkksM 'kq) ,Y;qfefu;e dk ,d VqdMk+ gksrk gSA

 mu LFkkuksa ij tgkW lLrh fo|qrèkkjk miyCèk gS ftad
èkkrq ds fu"d"kZ.k ds fy, foèkqr vi?kVuh fofèk ç;qä dh tkrh gSA  700°C ds mij
lYQkbM v;Ld dk HktZu fd;k tkrk gS tcfd ftad vkWDlkbM vkSj ftad lYQsV
dk feJ.k cu tkrk gSA

bls lY¶;wfjd vEy ds lkFk fu’df"kZr fd;k tkrk gS vkSj dSfY'k;e
gkbMªkDlkbM ls fØ;k djk ds izkIr fd;k tkrk gS o ftad lYQsV ls ftad dks eqDr
fd;k tkrk gSA dkWij vkSj dSMfe;e dks ftad esa Mkydj vkisf{kr dj fn;k tkrk
gSA Nus gq, foy;e dk fo|qr vi?kVu djus ij dkQh 'kq) fdLe dk ftad feyrk
gSA dSFkksM 'kq) ,Y;qfefu;e dh NM+ gksrh gS vkSj ,uksM 'kq) lhls dk gksrk gSA
dSFkksM ij tes gq, ftad èkkrq dks fi?kyk fy;k tkrk gSA ;g 99-95% 'kq) gksrk gSA

ftad uhykiu fy, lQsn èkkrq gS ijUrq vknzZ ok;qe.My esa ;g
Hkwjkiu xzg.k dj ysrk gSA ;g 429-4°C ij fi?kyrk rFkk 907°C esa mcyrk gSA
bldk fof'k"V èkuRo 7-14 gksrk gSA 100°C ds mij ok;q esa xje fd;s tkus ij ftad
uhyh lQsn ykS ds lkFk tyrk gS rFkk gYds ftad vkWDlkbM dk xgjk èkqvk fudyrk
gSA ;g bruk gYdk gksrk gS fd mls ;'kn iq"i ;k iEQsfyDl dgk tkrk gSA

;|fi 'kq) ftad ikuh ls fØ;k djrk gS rFkkfi O;kikfjd ftad mcyrs gq,
ikuh dks vi?kfVr dj nsrk gSA xeZ yky gksus ij èkkrq Hkki dks vi?kfVr dj
gkbMªkstu xSl mRiUu djrk gSA
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2 2 2Zn + 2H O Zn(OH) + H

mcyrk ikuh

'kq) tLrk ds lkFk vEyksa dh fØ;k cgqr gh eUn gksrh gS tcfd O;kikj èkkrq
dh izR;sd vEy ds lkFk fd;k izcy gksrh gSA lkèkkj.k;k tLrk esa mifLFkr v'kqf);ka
tLrk dh vis{kk fo|qr _.kkRed gksrh gSa vkSj blfy, os xSYouh fØ;k izkjEHk dj
nsrh gSa] ftl ij dkWij vkSj tLrk ls ,d oksYVkbd lsy dk fuekZ.k gks tkrk gSA

ruq lY¶;wfjd vEy rFkk gkbMªksDyksfjd vEy ls gkbMªkstu xSl fudyrh
gSA

2 4 4 2Zn + H SO ZnSO + H¼ru½q

2 2Zn + HCl ZnCl + H¼ruq½

lkUnz lY¶;wfjd vEy tLrk ds lkFk xje fd;s tkus ij lYQj Mkb&
vkWDlkbM xSl fudkyrh gSA

2 4 4 2Zn + H SO ZnSO + 2H O¼lkUn½z

Lkkèkkj.k lkUnz ,oe~ xje lY¶;wfjd vEy ds lkFk gkbMªkstu lYQkbM xSl
fudyrh gS rFkk vo{ksfir Hkh gks ldrh gSA

2 4 4 2 2Zn + H SO ZnSO + H S + H O

vr% vfHkfØ;k lY¶;wfjd vEy ds rki o lkUnzrk ij fuHkZj djrs gSaA

ukbfVªd vEy ds lkFk fØ;k tfVy gkrh gSA ruq ukbfVªd vEy ftad ds
lEidZ esa vkus ij dksbZ xSl fudkyrk gS] veksfu;e ukbVªsV vfHkfØ;k mRiknu djrk
gS vEy tc tLrk dss lkFk xje fd;k tkrk gS rks eq[; mRiknuksa esa ukbVªkstu
ijkWDlkbM Hkh ,d mRikn gksrk gSA

3 3 2 4 3 2Zn + 10HNO 4Zn(NO ) + NH NO + 3H O

3 3 2 2 2Zn + 4HNO Zn(NO ) + 2NO + 2H O

3 2 25Zn + 12HNO 5Zn + N + 6H O

dkfLVd {kkjksa ds xeZ rFkk lkUnz foy;u ds lkFk tLrk (Zn) ?kqyu'khy ftadsaV
cukrk gSA

2 2 4 2Zn(s) 2NaOH(aq) H O(l) Na Zn(OH) (aq) H

lkfs M;e  ftda Vs

ftad xUèkd ls fØ;k djds lYQkbM xSl cukrk gS vkSj Dyksjhu ls fØ;k
djds ftad DyksjkbMA
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tLrk ds feJ èkkrq &ihry vkSj teZu flYoj] nks eq[; feJ èkkrq gSaA ihry
esaa rk¡cs ds lkFk 20% ls 40% rd tLrk jgrk gSA dkWij esa FkksM+k Lkk ¶yDl tSls
fd ¶yksjLikj vkWDlhdj.k dks jksdrk gS] feykdj tLrk ds lkFk fi?kykus ls ;g
rS;kj fd;k tkrk gSaA blds cuus esa dkQh fatad tydj vkWDlkbM cu tkrk gSA
ihry èkkrq ,d feJèkkrq gS ftlesa 60% dkWij rFkk 40% tLrk jgrk gS dqN vU;
èkkrq tSls fd eSaxuht] yksgk] fudy] fVu vkSj lhlk ihry esa feyk;s tkrs gS ftlls
mldh 'kfDr vkSj [kjknu xq.k c<+ tkrk gSA teZu flYoj feJ èkkrq esa 60% dkWij]
30% yksgk vkSj 36% tLrk gksrk gSA teZu flYoj ,d lQsn èkkrq gS ftlesa tLrk]
dkWij] fudy vkSj fVu ifjorhZ ek=k esa ik;s tkrs gSA

(Galvanization) yksgs ds inkFkZ dks tLrs dh ijr ls
<duk ykHkizn gS ftlls fd muesa tax u yx ldsA tLrk] yksgs dh lrg dks <d
dj dsoy ;kfU=d :i ls gh tax yxus dks ugha jksdrk oju~ ;g inkFkZ ds ml Hkkx
dks Hkh tax ls cprk gS ftlls tLrk FkksM+k&lk vyx gks tkrk gS vkSj yksgk [kqyk
jg tkrk gSA ,slk blfy;s gksrk gS D;ksafd tLrk vkSj yksgk ,d xSYouh lsy dk
fuek.kZ djrs gS ftlls fd vfèkd fo|qr~ èkukRed èkkrq tLrs ij gh ?kqyrk gSA bl
izdkj tLrk p<+k gqvk yksgk tax ls eqDr jgrk gSA tc rd fd lkjk dk lkjk tLrk
[kre ugha gks tkrk gSA

ftu inkFkZ ij tLrk p<+kuk gksrk gS mudks igys ruq gkbMªksDyksfjd vEy ls
lkQ fd;k tkrk gSA bl fØ;k dks vEy ektZu dgrs gSA fQj os ikuh ls èkks;s tkrs
gS] tLrk dks fi?kyk;k tkrk gS vkSj bldh lrg dks ukSlknj ls ¶yDl ds :i esa
<d fn;k tkrk gSA vc yksgs ds inkFkZ dks fi?kys gq, ftad esa Mqcks dj rRdky gh
fudky fy;k tkrk gSA bl izdkj mu ij tLrk dh rg te tkrh gSA tks jksyj ls
xqtjus ij lekaxh gks tkrs gSA

 (Corrosion) & izR;sd ns'k esa dkQh vfèkd ftad dk O;;] yksgs
dks la{kkj.k ls cpkus ds fy;s gksrk gSA ge ;gk¡ la{kkj.k ds dqN fl)kUrksa dh
ifjx.kuk djsxsaA èkkrq dk vkWDlhdj.k gksdj ;k rks ?kqyu'khy yo.k ;k ,d
vkWDlkbM cuuk bldh izkFkfed vko';drk gSA

(i) (Acid)  ueh ds lkFk dkcZu MkbvkWDlkbM ok;q dk ,d
vo;o gS vkSj èkkrq dh lrg dkcksZfud vEy ds yxkrkj lEidZ esa jgrh gSA
okrkoj.k esa dkcZu MkbvkWDlkbM ds lkFk ueh Hkh cgqr gh vYiek=k esa
fo|eku jgrh gS tks èkkrq ij fØ;k dj ldrh gSA yksgs ij dkcksZfud vEy
dh fØ;k fuEu gS

2 2 2 3H O CO H CO (Corbonic Acid) dkcksZfud

2 3 2 3 3 22Fe+ 3H CO Fe (CO ) +3H

(ii) (Colloidal)  yksgs dk vkWDlhdj.k foHko vfèkd gksrk
gSA bl èkkrq rFkk ikuh vkSj vkWDlhtu esa eUn fØ;k fuEu izdkj ls gksrh gSA

2 2 2 3 2 3 23Fe(s) O (g) H O(l) Fe O (s) or Fe O H O
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Qsjl gkbMªkWDlkbM ok;q }kjk vkDlhÑr gksdj Qsfjd vkWDlkbM cuk nsrk gS
tks dksyk;Mh voLFkk èkkj.k dj ysrk gS vkSj vR;Ur fØ;k'khy gksrk gSA yksgs
dh lrg~ dksykW;Mh Qsfjd gkbMkWªDlkbM dks vipf;r dj nsrh gS vkSj Lo;a
vkWDlhÑr voLFkk esa vk tkrh gSA bl izdkj ,d pØh; fofèk LFkkfir gks
tkrh gS vkSj foy;u esa mifLFkr yksgs ls LoksRizsfjr gksrh jgrh gSA

(iii) yksgk izR;{k :i ls ok;qe.Myh; vkWDlhtu ds lEidZ esa
vkrk gS vkSj èkkrq dh lrg ij vkWDlkbM dh ,d fQYe cu tkrh gS ;g
fQYe èkkrqvksa dks vkxs dh {kfr ls cpk ldrh gSA

(iv) & vuqdwy rki rFkk vknzZrk gksus ij dksusfFkDl cSDVsfj;k
la{kkj.k ekè;e dk dk;Z djrk gSA ;g cSDVsfj;k] thok.kq vius lsy ds
foU;kl esa Qsjl yo.kksa dk laxzg djrk gS vkSj fQj vkxs dh la{kkj.k izfØ;k
dks c<kok nsrk gSA

(v)   èkkrq ij ikuh dh fØ;k ls lfØ; gkbMªkstu dk
cuuk ekuk tk ldrk gSA lfØ; gkbMªkstu rc ok;qe.My dh vkDlhtu ls
la;ksx djrh gS vkSj gkbMªkstu ijkDlkbM cukrh gS tks fd Qsjl gkbMªkWDlkbM
dk Qsfjd esa vkWDlhdj.k dj nsrk gSA

2 2
Fe 2H O Fe OH 2H

2 2 22H O H O

2 22 3
2Fe OH H O 2Fe OH

2 2 2
Fe H O Fe OH

(vi)  dksbZ Hkh la{kkj.k çfØ;k fo|qr jklk;fud fØ;k
ls lacafèkr gksuh pkfg;s D;ksafd vkWDlhdj.k ls bysDVªkWu eqDr gksrs gSa vkSj bu
bysDVªkWuksa dk _.kkxzh çfØ;k }kjk çfrxzg.k gksrk gSA fo|qr jklk;fud
vfHkfØ;k esa ,d fo|qr vi?kV~; ¼ikuh] vEy ;k yo.k foy;u½ dk mifLFkr
gksuk vko';d gS ftlls vk;u bèkj&mèkj tk ldsaA

,suksM vfHkfØ;k (Anode Reaction)

nM M 7ne

dSFkksM vfHkfØ;k (Cathode Reaction)

2 2O 2H O 4e 4OH

–OH vk;u rc èkkrq ls fØ;k djrs gSa vkSj ++Fe  cukdj la{kkj.k mRiUu
djrs gSaa QSjl vk;u ckn esa Qsfjd vk;uksa esa vkWDlh—r gks tkrs gSaaA

tc tLrk ij ls laj{kh lrg gV tkrh gS rks tLrk èkkrq ,suksM gks tkrk gS
rFkk blls layXu yksgk dSFkksM gksrk gSA yksgs ls yxh gqbZ v'kqf);ka ;k mlesa
?kqyh gqbZ v'kqf);ka ,suksM dh rjg dk;Z djrh gS D;ksafd os yksgs dh vis{kk
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vfèkd vklkuh ls vkWDlhÑr gks tkrh gS vkSj eq[; èkkrq esa _.kkxzh xq.k iSnk
djrh gSA de gkbMªkstu vfèkoksYVrk okyk dSFkksM dh rjg dk;Z djrk gSA
vxj tSy ftlesa K

3
Fe(CN)

6
 vkSj fQukW¶Fkyhu feyk gks] esa ,d èkkrq dh

iÙkh dks vUrHkwZr dj bl rF; dks cMh lqxerk ls iznf'kZr fd;k tk ldrk
gSaA _.kkxzh ;k èkukxzh O;ogkj Øe'k% uhys vkSj yky jax ds vkHkkl ls
igpkuk tk ldrk gSA blh izdkj tLrk ysfir ykSg inkFkks± dh ijh{kk dh tk
ldrh gSa D;ksafd tc o.kZukRed :i ls ftad ?kqyrk gS rks lQsn jax dk
Zn

3
[Fe(CN)

6
]

 
fn[kkbZ nsus yxrk gSA

oS|qr jklk;fud Js.kh

la{kkfjr fljk ¼?kukxzh ;k de vfèkd½

Mg

Mg ¼feJ èkkrq½

Zn

A l

Cd

Fe ¼;k bLikr½

<yoka yksgk

fiVok¡ yksgk

lhlk ¼Vk¡dk esa ½

lhlk

oax

fudy

ihry

dkWij

dk¡lk

fiVok¡ yksgk ¼fuf’Ø;½

jtr ¼flYoj½

Lo.kZ

IysfVue

lqjf{kr fljk ¼_.kkaxzh ;k izfd;k½

og n'kk tks èkkrq ls èkkrq & vk;u dk fuekZ.k jksd nsrh gS ;k fQj bu vk;uks
ds ,d ckj cu tkus ij mudk fu’dkflr gksuk cUn dj nsrh gSa] og la{kkj.k dks de
;k fcYdqy gh [kre dj nsrh gSA ;g fuEu izdkj ls gksrk gSa%
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¼i½ & dHkh&dHkh la{kkj.k mRikn èkkrq dh lrg ij ,d
n<̀+ fQYe cuk nsrk gSa tks xgjs la{kkj.k ls mldh j{kk djrk gSA lhlk
lY¶;wfjd vEy ds lEidZ esa vkus ij ysM lYQsV dh ,d fQYEk cuk ysrk
gS tks vkxs dh fØ;k ds fy;s Lo;a la{kkj.k dk dk;Z djrh gSA ;g
lY;qfefu;e dh lrg ij ,d la{kkj.k fQYe cukrk gSA csl vkWDlkbM ijr
dks vusd fofèk;ksa ds bPNkuqlkj eksVk rFkk ?kuk fd;k tk ldrk gSaA èkkrq
vkWDlhdkjd foy;uksa ls fØ;k djkds H

3
BO

3
,HClO

4
,H

2
SO

4
 ;k CrO

3 
;fn

fo|qr vi?kV~;ksa esa ,uksMhdj.k djkus ls] izR;{k vkWDlhdj.k ls n<̀+ vkSj ?kuh
vkWDlkbM fQYe feyrh gSaA {kkjh; foèkqr vi?kV~; tSls Na

2
CO

3
, NaHPO

4

vkSj Na
2
B

4
O

7 
dks Hkh cM+h lQyrk ds lkFk iz;qDr fd;k tkrk gSA lhycUnh

fofèk ftlesa ,suksMhÑr oLrq mcyrs gq,s ikuh esa Mqcks;h tkrh gSa] fgrdkjh gksrh
gSaA blesa lrg ds fNnz cUn gks tkrs gSaA la{kkj.k izfrjksèkh niZ.k lrg
NaHSO

4
 tSls mfpr fo|qr vi?kV~; ds 20% foy;u ds iz;ksx ls rFkk

mfpr foHko nsus ls izkIr dh tk ldrh gSaA

¼ii½ dksbZ Hkh n`<+ ysi pkgs ;g is.V] jsftu] xzhl ;k èkkrq gks] csl èkkrq
vkSj la{kkj.k okrkoj.k ds eè; lEidZ dks jksdrh gSaA bl lECkU?k ds vURkxZr
tLrk ;k ftad dk ysi cgqr gh egRoiw.kZ gSA ;g csl èkkrq dh lrg dk
la{kkj.k djrh gSaA vkSj ;g dSFkksM j{kd dh rjg O;oâr gksrh gSA

¼iii½  tc tLrk ;k ftad ysiu dk iz;ksx yksgs ds inkFkZ ij
fd;k tkrk gSA rks la{kkj.k izkFkfed :Ik ls tLrk ;k ftad ij gksrk gSa u fd
yksgs ij tc fd dksbZ fo|qrvi?kV~; mifLFkr jgrk gSaA vk;ju ij tLrk ;k
ftad dk ysiu FkksMk VwVk gh D;ksa u gksA yksg dks dSFkksM n'kk esa j[kk tkrk
gSaA bl izdkj ds ysiu dks xSYohuhdj.k& ysiu dgk tkrk gSaA dSMfe;e
ysfir LVhy bldk nwljk mnkgj.k gSaA ;gh ifj.kke ,sY;qfefu;e vFkok
eSXuhf'k;e ds NM+ vFkok xksys ftlesa bu èkkrqvksa dk pw.kZ jgrk gSa] csl èkkrq
ds lkFk lEidZ LFkkfir djk ds ik;k tk ldrk gSaA

¼iv½ (Inhibitor) (Passivatar) & cgqr ls ,sls
dkcZfud ;kSfxd Kkr gSa tks vojksèkd ;k bufgfcVj (Inhibitor) dh rjg dk;Z
djrs gSaA v.kq dk èkqzoh; fljk csl èkkrq ij èkkfRod vkWDlkbM ijr (Mettalic

Oxide Film) dh vksj vkdf"kZr gksrk gSa ;k lacafèkr gksrk gSA vèkqzoh fljk
la{kkj.k vfHkdrkZ dks rc izfrdf’kZr djrk gSA vojksèkd ;k vdeZ.;d
(Passivator) esa lkUnz ukbfVªd] lY;wfjd rFkk Øksfed vEy gSaA csl èkkrq esa
vdeZ.;d iszfjr djus ds fy, os egRoiw.kZ gSaA

¼v½ & cgqr v'kq) èkkrq dh rqyuk esa cgqr gh 'kq) èkkrq
la{kkj.k dk izfrjksèkh gksrk gSa ijUrq ,sls feJ èkkrq Hkh Kkr gSa tks laj{k.k dks
jksdrs gSaA dksfe;e ds feJ èkkrq bl lUnHkZ esa egRoiw.kZ gSaA os Cr

2
O

3
 dh

eghu ijr mRiUu djrs gSa ftlesa csl èkkrq dk cpko gksrk gSaA
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1- f}rh; laØe.k Js.kh (Y, Zr, Nb, Mo...) ds +3 v‚Dlhdj.k voLFkk okys
rRoksa esa lcls de vk;fud f=T;k okys rÙo dk uke gS%

(a) Cd (b) Ag
(c) Pd (d) Rh

2- rhljh laØe.k Js.kh ds dkSu ls rRo nks v‚Dlhdj.k fLFkfr;ka fn[kkrs gSa%

(a) Ta rFkk W (b) La rFkk Hf

(c) Au rFkk Hg (d) Re rFkk Os

3 rhljh Js.kh dh laØe.k /kkrqvksa esa lcls vf/kd v‚Dlhdj.k fLFkfr;ka
çnf'kZr djus okyk rÙo gS%

(a) Re (b) W

(c) Os (d) Pt

4 f}rh; Js.kh dh laØe.k /kkrqvksa esa lcls de v‚Dlhdj.k fLFkfr;ka fn[kkus
okys rÙo gSa%

(a) Tc (b) Pd

(c) Cd rFkk Y (d)  Zr

5 lgla;kstu 8 okys Mo rFkk Re esa T;kferh; f=foe jlk;u dk çdkj gksrk
gS%

(a) iapHkqth; f}fijkfeMh;

(b) v"VQydh;

(c) iapHkqth; f}fijkfeMh;

(d) }kn'k QYdh;

6- ladqyu ds ckn f}rh; laØe.k Js.kh esa lcls de ijek.kq f=T;k okyk rRo
gS%

(a) Re (b) Os

(c) Ir (d) Pt

7- f}rh; Js.kh laØe.k rRoksa esa lcls vfèkd ?kuRo okyk rRo gS%

(a) Rh (b) Ru

(c) Ni (d) Tc

8- r`rh; Js.kh laØe.k rRoksa esa lcls vfèkd xyukad okyk rRo gS%

(a) Ta (b) W

(c) Re (d) Os
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9- f}rh; Js.kh laØe.k rRoksa esa lcls mPp DokFkukad okys rRo dk uke gS%

(a) Pd (b) Rh

(c) Mo (d) Ru

10- f}rh; laØe.k Js.kh rRoksa esa lcls de vk;uhdj.k ÅtkZ okys rRo dk uke
gS%

(a) Y (b) Zr

(c) Nb (d) Mo

11- 2] 8] 18] 18] 2] ;g bysDVªkWu foU;kl fdl rRo dk gS%

(a) Zn (b) Hg

(c) Cd (d) Cn

12- fuEu esa ls dkSu&lk lehdj.k larqfyr gS%

(a) 2 22ZnS 3O 2ZnO 2SO

(b) 2 2ZnS 3O 2ZnO 2SO

(c) 2 22ZnS 3O ZnO 2SO

(d) 2 22ZnS O 2ZnO SO

13- ftad èkkrq ds lzksrksa dh la[;k gS%

(a) 1 (b) 2

(c) 3 (d) 4

14- dkalk] ihry] ftad] bLikr buesa ls dkSu feJèkkrq ugha gSA

(a) dkalk (b) ihry

(c) ftad (d) bLikr

15- vk;fud f=T;k fdls dgrs gSa\

16- vkWDlhdj.k voLFkkvksa ls vki D;k le>rs gSa\

17- ysiu dh O;k[;k djsaA

1- (d)

2- (c)

3- (a)

4- (c)

5- (d)
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6- (b)

7- (a)

8- (b)

9- (c)

10- (a)

11- (c)

12- (a)

13- (c)

14- (c)

15- ijek.kq@vk;u ds ukfHkd rFkk cká dks'k esa bysDVªkWu ds eè; dh nwjh
ijekf.od f=T;k ;k vk;fud f=T;k dgykrh gSA vk;fud f=T;k dk eku
ijekf.od f=T;k ls lnSo de gksrh gSA

16- vkWDlhdj.k voLFkk % og çØe ftlesa nks rRoksa ds chp vfHkfØ;k gksus ij
mlds ijek.kq ;k vk;uksa ls ,d ;k ,d ls vfèkd bysDVªkWuksa dk gzkl gksrk
gS vkWDlhdj.k dgykrk gSA

17- dksbZ Hkh ǹ<+ ysi pkgs ;g is.V] jsftu] xzhl ;k èkkrq gks] csl èkkrq vkSj la{kkj.k
okrkoj.k ds eè; lEidZ dks jksdrh gSaA bl lECkU?k ds vURkxZr tLrk dk ysi
cgqr gh egRoiw.kZ gSA ;g csl èkkrq dh lrg dk la{kkj.k djrh gSaA vkSj ;g
dSFkksM j{kd dh rjg O;oâr gksrh gSA

 f}rh; laØe.k Js.kh esa ,sls rRo vkrss gS ftuesa vfUre bysDVªkWu 4d mioxZ
esa ços'k djrk gS rFkk budk lkekU; bysDVªksfuDl foU;kl 4d

1-10
, 5s1-2 gksrk

gSA bl Js.kh esa bfVª;e (Y
39

) ls dSMfe;e (Cd
48

) rd ds rRo j[ks x;s gSA
bl Js.kh ds rRoksa dh la[;k 10 gSA

 rr̀h; laØe.k Js.kh esa oSls rRo vkrs gSa ftudk vfUre bysDVªkWu 5d mioxZ
esa ços'k djrk gS rFkk budk lkekU; bysDVªkWfuDl foU;kl 5d

1-10
, 6s

1-2
 gksrk

gSA bl Js.kh esa La
57
 ls Hg

88
 rd ds rRo j[ks tk ldrs gSA budh dqy

la[;k 10 gSA

 ijek.kq@vk;u ds ukfHkd rFkk cká dks'k esa bysDVªkWu ds eè; dh nwjh
ijekf.od f=T;k ;k vk;fud f=T;k (Atomic Radii or Ionic Radii) dgykrh
gSA vk;fud f=T;k dk eku ijekf.od f=T;k ls lnSo de gksrk gSA

 d-CykWd ds çFke Js.kh esa ck,¡ ls nk,¡ pyus ij vkSj rhljs ls lkrosa oxZ rd
pyus ij ijekf.od f=T;k ?kVrh gSA blds ckn 10osa oxZ rd ijekf.od
f=T;k yxHkx cjkcj jgrh gSA blds ckn 11osa o 12osa oxZ esa ijekf.od
f=T;k esa FkksM+h of̀) gksrh gSa] D;ksafd ck,¡ ls nk,¡ pyus ij rhljs ls lkrosa oxZ
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rd v;qfXer d-bysDVªkWuksa dh la[;k c<+rh gSA ;g d- bysDVªkWu detksj
ifjj{k.k çHkko fn[kkrs gSA vr% lkrosa oxZ rd ifjj{k.k çHkko dh rqyuk esa
çHkkoh ukHkdh; vkos'k c<+us ls ijekf.od f=T;k ?kVrh gSA

 ijek.kq Øekad esa of̀) ds lkFk vk;fud f=T;k ds eku esa ifjorZu ijek.kq
f=T;k ds leku gksrk gS vr% bl çdkj ijek.kq Øekad esa of̀) ds lkFk f}rh;
o r`rh; laØe.k Js.kh ds rRoksa dh f=T;k de gksrh gSA fofHkUu vkWDlhdj.k
voLFkkvksa esa vk;fud f=T;k fHkUu gksrh gS lkekU;r% èkuk;uksa dh vk;fud
f=T;k vkWDlhdj.k la[;k of̀) ds lkFk de gksrh tkrh gSA

 fdlh Hkh rRoksa dh vk;fud f=T;kvksa esa ijek.kq f=T;kvksa ds leku gh
çòfÙk;k¡ ikbZ tkrh gSA pwfd laØe.k èkkrq dh vkWDlhdj.k voLFkk,¡ fHkUu&fHkUu
gksrh gS mlh vkèkkj ij mldh vk;fud f=T;k,a Hkh fHkUu&fHkUu gksrh gS] ;g
vkWDlhdj.k voLFkk esa foijhr dke djrh gSA lkekU;r% vkWDlhdj.k voLFkk
c<+us ij ijek.kq f=T;k,a ?kVrh gS vkSj ?kVus ij c<+rh gSA leku vkWDlhdj.k
voLFkk esa vk;fud f=T;k,a ukfHkdh; vkos'k (Nuclear Charge) ds c<+us ds
lkFk ?kVrh gSA

 vkWDlhdj.k voLFkk (Oxidation States) % og çØe ftlesa nks rRoksa ds chp
vfHkfØ;k gksus ij mlds ijek.kq ;k vk;uksa ls ,d ;k ,d ls vfèkd bysDVªkWuksa
dk gzkl gksrk gS vkWDlhdj.k (Oxidation) dgykrk gSA bl voLFkk esa inkFkZ
ds fdlh ,d rRo dh la;kstdrk (Valency) c<+rh gSA

 çFke laØe.k Js.kh ds vfèkdka'k rRo $2 vkWDlhdj.k voLFkk esa LFkk;h
;kSfxd cukrs gS tcdh f}rh; o rr̀h; laØe.k Js.kh ds dqN gh rRo $2
vkWDlhdj.k voLFkk esa LFkk;h ;kSfxd cukrs gSA

 çFke laØe.k Js.kh ds rRo fuEu vkWDlhdj.k voLFkk esa vk;fud ;kSfxd
tcfd f}rh; o r`rh; laØe.k Js.kh ds rRo mPp vkWDlhdj.k voLFkk esa
vfèkd lgla;kstd y{k.k okys ;kSfxd cukrs gSA

 fdlh inkFkZ ij pqcadh; {ks= ç;qDr djus ls] pqcadh; O;ogkj nks :iksa esa çnf'kZr
gksrk gSA çfrpqacdh; (Diamagnetism) inkFkZ vkSj vuqpqacdh; (Paramagnetism)

inkFkZA çfr pqacdh; inkFkZ] ç;qDr pqacdh; {ks= ds }kjk vkdf’kZr ugha gksrs gS ij
vuqpqacdh; inkFkZ vkdf’kZr gksrs gaSA bl rjg tks inkFkZ pqcadh; {ks= esa vkdf’kZr
gksrs gaS] mls ykSgpqacdh; dgrs gSA oLrqr% ykSgpqacdh;] vuqpqEcdh; dk Lo:Ik
gksrk gSA ogh cgqr ls vuqpqacdh; èkkrq Hkh gSA

 çfrpqacdh; (Diamagnetism) ;kSfxd esa lHkh bysDVªkWu ;qfXer gksrs gS vkSj ,d
nwljs ds çfr vkdf’kZr gksrs gS buesa ,d bysDVªkWu }kjk mRiUu pqEcdh; vk?kw.kZ
nwljs bysDVªkWu }kjk mRiUu cjkcj o foijhr pqEcdh; vk?kw.kZ }kjk fujLr gks
tkrs gSaA vuqpqcadh; ;kSfxdksa esa v;qfXer bysDVªkWu gksrs gSaA

 v;qfXer bysDVªkWuksa dh mifLFkfr ds dkj.k vuqpqEcdh; dh mRifŸk gksrh gSA
,sls v;qfXer bysDVªkWu dk pqcadh; vk?kw.kZ] pØ.k dks.kh; laosx rFkk d{kh;
dks.kh; laosx ls lEcfUèkr gksrk gSA
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 laØe.k rRoksa esa ,d ÅtkZ Lrj ls nwljs ÅtkZ Lrj esa LFkkukUrj.k LisDVªe
mRiUu djrk gS fdlh jaxhu foy;u dk LisDVªe] LisDVªks QksVksehVj ls vklkuh
ls ekik tk ldrk gS] ;g n'̀; LisDVªe dgykrk gSA tc fdlh ladqy ;kSfxd
ij 'osr çdk'k iM+rk gS rc og mldk dqN Hkkx vo'kksf"kr dj ysrk gSA ,slh
voLFkk esa gh ladqy  ;kSfxd jaxhu fn[kkbZ nsrk gS vkSj ;g vo'kks’k.k LisDVªe
λ = 4000Å-7000 Å ds eè; gksrk gSA

 os ijek.kq ;k vk;u ftuesa v;qfXer bysDVªkWu (Unpaired Electrons) gksrs gS
os vuqpqacdh; dgykrs gSA ijUrq os ijek.kq ;k vk;u ftuesa lHkh bysDVªkWu
;qfXer gksrs gS os çfrpqacdh; dgykrs gSA pqacdh; xq.kksa dh O;k[;k pqacdh;
vk?kw.kZ ls djrs gSA pqacdh; vk?kw.kZ (Magnetic Momentum) dks u ls çnf'kZr
djrs gS budk eku fuEu lw= }kjk Kkr fd;k tkrk gSA

u = n n + 2 BM

;gka n= v;qfXer bysDVªkWu dh la[;k gSA pqacdh; vk?kw.kZ dh bZdkbZ cksj
eSXusVkWu (BM) gksrh gSA os ;kSfxd ftudk pqacdh; vk?kw.kZ 'kwU; gksrk gS] os
çfrpqacdh; gSA

 çFke laØe.k Js.kh dh èkkrqvksa ds ladqy ;kSfxd esa v;qfXer bysDVªkWuksa dh
la[;k ds vkèkkj ij pqEcdh; vk?kw.kZ ifjdfyr fd;k tkrk gSA tcfd f}rh;
o r`rh; Js.kh ds rRoksa ds ladqy ;kSfxdksa ds pqEcdh; vk?kw.kZ dk ifjdyu
laHko ugha gSA ;s rRo rkiØe ij fuHkZj pqEcdh;@vuqpqEcdh; xq.k çnf'kZr
djrs gS o buds pqEcdh; xq.k dks izpØ.k d{kh; ;qXeu (Spin Orbital

Coupling ) }kjk le>k tk ldrk gSA

 çFke laØe.k Js.kh ds rRo 4 o 6 milgla;kstu la[;k (Coordination

Number) okys ;kSfxd cukrs gS tcfd f}rh; o rr̀h; laØe.k Js.kh ds rRoksa
esa milgla;kstu la[;k 6] 7] 8] 10 o 12 okys ladqy ;kSfxd cukus dh çòfŸk
ik;h tkrh gS o bu rRoksa }kjk v’VQydh; (Octahedral) foÑr iapHkqth;
(Distorted Pentagonal), f}fijsfeMh; (Bipyramidal),  prq"Qydh;
(Tetrahedral) rFkk f=dks.kh; (Trigonal) fizTeh; (Prismatic) cuk;s tkrs gSA
tcfd 3d Js.kh ds rRoksa ds f=foe jlk;u esa v’VQydh;] prq’Qydh; rFkk
oxkZdkj T;kfefr (Square Geometry) ds ;kSfxd vfèkd curs gSaA

 f}rh; rFkk rr̀h; laØe.k Js.kh ds rRoksa ds lgla;kstd f=T;k esa lekurk
gksus ds dkj.k ;s rRo vius xq.kksa esa l–'; jgrs gSa rFkk f}rh; laØe.k Js.kh
ds rRoksa esa bruh fudVrk çnf'kZr djrs gSaA

 lHkh laØe.k rRo èkkrq o.kZ dks n'kkZrs gSa] vFkkZr ;g lHkh rRo èkkrq gSaA Li"Vr%
pwafd laØe.k rRoksa esa muds vk;uu ÅtkZ ds fy, de eku gksrs gSa] blfy,
muds bysDVª‚uksa dks M+ ;k M2+ vk;uksa ls vklkuh ls [kks fn;k tk ldrk gS
vkSj bl rjg ls ;s rRoe; èkkfRod xq.k iznf'kZr djrs gSaA ges'kk dh rjg]
bu rRoksa dk èkkfRod xq.k lewg gSA
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 lHkh laØe.k èkkrqvksa esa muds ijek.kq vk;ru ds eku de gksrs gSa blfy, mudk
?kuRo vfèkd gksrk gS D;ksafd ijek.kq dh ek=k de gksrh gS D;ksafd bysDVª‚uksa dks
¼n-1½ d&d{kdksa ;k vkWfcZVyl esa tksM+k tkrk gS vkSj ns v‚fcZVy ds fy, ugha
tksM+k tkrk gSA c<+k gqvk ijek.kq çHkkj vkaf'kd :i ls ¼n-1½ d bysDVª‚uksa vkSj
ns bysDVª‚uksa }kjk tkapk tkrk gS vkSj dkQh gn rd ukfHkd ls vkdf"kZr gksrs
gSaA ifj.kkeLo:i laØe.k èkkrqvksa dk ?kuRo vfèkd gksrk gSA

  fdlh rRo ds la;kstu dks'k (Valence Shell) esa mifLFkr v;qfXer bysDVªkWu
dh la[;k eksVs rkSj ij mlls lacafèkr èkkfRod caèk dh 'kfDr gksrh gSA lkekU;
rkSj ij tgka v;qfXer bysDVªkWuksa dh la[;k vfèkd gksrh gS ogka èkkfRod caèkksa
dh 'kfDr vfèkd gksrh gS] blfy, ml rRo dk xyukad vfèkd gksrk gSA

 ijek.kqvksa esa 14 rRoksa ds ckn La
57 
dk d{k iw.kZ:i ls Hkjk gksrk gS blfy, dsUnz

dks çHkkoh :Ik ls ifjj{k.k ugha cuk;k tk ldrk gSA

 lewg II B (Zn, Cd, Hg) ds çR;sd Js.kh ds rRoksa esa vk;uhdj.k ÅtkZ dk eku
vfèkd gksrk gSA tSls m=1 vkSj (n-1)d us d{k (Zn

30
=3d10 4s2, Cd

48
=4d10

5s2 vkSj Hg
80

=5d10 6s2) ls iw.kZ Hkjs gksus ds dkj.k tks LFkkf;Ro gksrk gS mlh
ds dkj.k gksrk gSA

 tc ge d-CykWd rRoksa dh p-CykWd rRoksa ls rqyuk djrs gS rks ge ikrs gS fd
budk eku s-CykWd ds rRo ls vfèkd gS ysfdu p-CykWd rRoksa ls de gSA

 vfèkdka'k d&Cy‚d rRoksa ds ekeys esa ewy+ vfLFkj jgrk gS vkSj bl çdkj ,d
;k vfèkd bysDVªkWu u"V gks tkrs gSa ftlds ifj.kkeLo:i fofHkUu vkWDlhdj.k
voLFkk,a curh gSa vfLFkj ewy ls ,d ;k ,d ls vfèkd bysDVªkWuksa dks gVkus ds
ckn laØe.k ds rRoksa }kjk vusd vkWDlhdj.k voLFkk,a iznf'kZr dh tkrh gSaA

 fuf’Ø; xSlksa (Inert Gases) ds lkFk ejdjh dh ;g lekurk iznf'kZr djrh gS
fd blds ijek.kq esa bysDVªkWuksa dk ,d fuf’Ø; ;qXe gS tks cgqèkk la;kstdrk
esa Hkkx ugha ysrk gSA B mioxZ ds cgqr ls Hkkjh rRo vius dqN ;kSfxdksa esa ,slk
O;ogkj iznf'kZr djrs gSA tSls fd muds nks la;ksth bysDVªkWu ;k rks
vuqifLFkr gksa ;k dksj (Core) ds eè; Hkkx ds fy;s gksa vr% ;g vkoZr rkfydk
esa vius ls nks LFkku igys okys rRo ds leku O;ogkj iznf'kZr djrs gaSA

Hg(80)–182.282.2p6.3p6.3d10.4s2.4p6.4d10.4f14.582.5p6.5d10(682).

 Ikkjn esa bl izdkj (682) ;qXe dks fuf’Ø; ;qXe dgk tkrk gSA

 ftad vkSj dSMfe;e nksuksaaaa èkkrq lYQkbM ds #i esa ftad Cysa.M esa ,d nwljs
ls tqMs gSaA ftad Cysa.M eq[; #i ls ZnS gksrk gSA ;s nksuksaaaa èkkrq ok’Ik'khy gksrs
gS vkSj tc Hkaftr v;Ld dks dkcZu ds lkFk ok"i'khy djrs gSa nksuksaaaa èkkrq
vip;u ds }kjk izkIr rks gksrs gSa ijUrq dSMfe;e igys izkIr gksrk gS D;ksafd
;g vfèkd ok’i'khy gksrk gSA

 ftad vkSj dSMfe;e nksuksaaaa èkkrq vij:irk iznf'kZr djrs gSA lkèkkj.k ftad
Hkaxqj vkSj fØLVyh; gksrk gSA 100-150ºC ds chp blesa eǹqrk vk tkrh gSA
lkèkkj.kr;k dSMfe;e rU; gksrk gSA ijUrq ;g 80°C ij Hkaxqj gks tkrk gSA
dSMfe;e ds nks mi#iksa dk laØe.kh rki 64.9°C gksrk gSA
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 ;|fi ftad rFkk dSfY'k;e oxZ ds yo.kksa esa dkQh lekurk gksrh gS rFkkfi
nksuksaaaa ds chp dh lekurk mlh izdkj dh gS ftl izdkj dh izFke oxZ ds
mioxZ esaA dSfY'k;e oxZ esa] LVªksfUV;e (Strontium) vkSj csfj;e (Barium)

èkkrq] ftad dSMfe;e rFkk ejdjh dh rqyuk esa vis{kkÑr dkQh gYds gksrs gSaA
dSfY'k;e bR;kfn èkkrq,a fØ;k'khy gksrh gSa rFkk ty] ok;q o vU; fodkjksa ds
lkFk rRijrk ls foÑr gksrh gS ijarq ftad rFkk dSMfe;e cgqr gh LFkkbZ gksrs
gSaA ikjn ¼ejdjh½ dh fLFkjrk bruh vfèkd gksrh gS fd ;g izkÑfrd voLFkk
esa Hkh ik;k tkrk gSA

 ftad vkSj dkWij yo.k fo'ks’kdj D;qfçd esa fo'ks’k lekurk ikbZ tkrh gSA nksauks
LFkkbZ vkDlkbM] foys; DyksjkbM vkSj lYQsV vfoys; dkoksZusV QkLQsV rFkk
lYQkbM ,oa veksfu;k ds lkFk tfVy yo.k nsrs gSA dkWij yo.k jaxhu gksrs
gS tc fd ftad yo.k ,sls ugha gksrs gSA

 fo|qr jklk;fud fØ;k & dksbZ Hkh la{kkj.k çfØ;k fo|qr jklk;fud fØ;k
ls lacafèkr gksuh pkfg;s D;ksafd vkWDlhdj.k ls bysDVªkWu eqDr gksrs gSa vkSj bu
bysDVªkWuksa dk _.kkxzh çfØ;k }kjk çfrxzg.k gksrk gSA

 f}rh; laØe.k Js.kh & f}rh; laØe.k Js.kh esa ,sls rRo vkrss gS ftuesa vfUre
bysDVªkWu 4d mioxZ esa ços'k djrk gS rFkk budk lkekU; bysDVªksfuDl
foU;kl 4d

1-10
, 5s1-2 gksrk gSA bl Js.kh esa bfVª;e (Y

39
) ls dSMfe;e (Cd

48
)

rd ds rRo j[ks x;s gSA bl Js.kh ds rRoksa dh la[;k 10 gSA

  rr̀h; laØe.k Js.kh esa oSls rRo vkrs gSa ftudk
vfUre bysDVªkWu 5d mioxZ esa ços'k djrk gS rFkk budk lkekU; bysDVªkWfuDl
foU;kl 5d

1-10
, 6s

1-2
 gksrk gSA bl Js.kh esa La

57
 ls Hg

88
 rd ds rRo j[ks tk

ldrs gSA budh dqy la[;k 10 gSA

  ijek.kq@vk;u ds ukfHkd rFkk cká dks'k esa bysDVªkWu
ds eè; dh nwjh ijekf.od f=T;k ;k vk;fud f=T;k (Atomic Radii or

Ionic Radii) dgykrh gSA vk;fud f=T;k dk eku ijekf.od f=T;k ls lnSo
de gksrk gSA

 (Oxidation States) % og çØe ftlesa nks rRoksa ds
chp vfHkfØ;k gksus ij mlds ijek.kq ;k vk;uksa ls ,d ;k ,d ls vfèkd
bysDVªkWuksa dk gzkl gksrk gS vkWDlhdj.k (Oxidation) dgykrk gSA bl voLFkk
esa inkFkZ ds fdlh ,d rRo dh la;kstdrk (Valency) c<+rh gSA

  - oÙ̀k ds dsaæ ls ifjfèk rd [khaph gqbZ js[kk] O;klkèkZA

  – ØksekbV ,d [kfut gSA

  - v;Ld ,d [kfut gSA

  - ijek.kq dk dsaæh; HkkxA
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1- laØe.k Js.kh dh fdruh Jsf.k;k¡ Kkr gSa ?

(a) 2 (b) 3

(c) 4 (d) 5

2- buesa dkSu rr̀h; Js.kh dk çrhd ugha gSa ?

(a) La (b) Hf

(c) Os (d) Tr

 3- KMnO
4
 esa Mn dh vkWDlhdj.k voLFkk ¼Oxidation State½ fdruh gS\

(a) +2 (b) +2

(c) +7 (d) +7

4- fuEufyf[kr esa ls dkSu&lh gsDlklkbuksQsjsV vk;u [Fe(CN)
6
]4 esa yksgs

(Fe) dh lgh vkWDlhdj.k la[;k gS\

(a) +2 (b) +3

(c) +4 (d) +2

5- fuEu esa ls fdl jlk;u esa ls fdl ,d rRo dh vius lHkh ;kSfxdks esa
v‚Dlhdj.k voLFkk gksrh gS%

(a) 0 (b) ¶yksfju

(c) gkbMªkstu (d) v‚Dlhtu

6- vEyh; ek/;e esa iksVSf'k;e ijesaxusV dh Qsjl veksfu;e lYQsV ds lkFk
çfrfØ;k esa iksVsf'k;e ijeSxusV esa eSxuht dh v‚Dlhdj.k voLFkk esa
ifjorZu gS%

(a) +5 ls +2 ¼b½ 6 ls +2

(c) +7 ls +2 (d) +7 ls +3

7- K
4 
[Ni(CN)

4
] esa fudsy dh v‚Dlhdj.k la[;k fdruh gS\

(a) 0 (b) +4

(c) &4 (d) +8

8- OF
2
 esa v‚Dlhtu dh v‚Dlhdj.k voLFkk fdruh gS\

9- v‚Dtsfyd ,flM (H
2
C

2
O

4
) esa dkcZu dh v‚Dlhdj.k la[;k fdruh gS\

(a)  +4 (b)  +2

(c)  +3 (d)  +1

10- fuEu esa ls fdles Dyksjhu dh v‚Dlhdj.k la[;k +1 gS%

(a) Dyksjhu v‚DlkbM (b) gkbMªksDyksfjd vEy

(c) vk;ksMhu DyksjkbM (d) iksVkf'k;e DyksjkbM
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11- v‚Dlhtu dh +2 v‚Dlhdj.k voLFkk okyk ;kSfxd fuEufyf[kr esa ls
dkSu&lk  gS\

(a) F
2
O (b) MnO

2

(c) H
2
O

2
(d) CO

2

12- Na
2
S

2
O

3
 esa lYQj dh v‚Dlhdj.k voLFkk fdruh gS\

(a)  +2 (b) –2

(c)  +3 (d) +4

13- tc ,d rkez naM dks tyh; flYoj uk;VªsV foy;u esa Mqcks;k tkrk gS ] rks
mldk  jax cnydj uhyk gks tkrk gS] D;ksafd

(a) rk¡ck] pkanh dh vis{kk vf/kd vklkuh ls vipf;r gks tkrk gSA

(b) rk¡ck] pkanh dh vis{kk vf/kd vklkuh ls mipf;r gks tkrk gSA

(c) uk;VªsV vk;u mipk;d dh rjg dke djrk gSA

(d) uk;VªsV vk;u vipk;d dh rjg dke djrk gSA

14- v‚Dlhdkjd og inkFkZ gS] tks

(a) ,d fn, x, inkFkZ esa ewy rRo ds v‚Dlhdj.k vad dks c<krk gSA

(b) ,d fn, x, inkFkZ esa ewy rRo ds v‚Dlhdj.k vad dks ?kVkrk gSA

(c) ,d mikip;u vfHkfØ;k esa [kqn v‚Dlh—r gks tkrk gSA

(d) ,d mikip;u vfHkfØ;k esa bysDVª‚u [kks nsrk gSA

15- n'kkZ;sa fd mip;u ¼v‚Dlhdj.k½ esa (i) fdlh inkFkZ ls gkbMªkstu foLFkkfir
gksrk gSA (ii) fdlh inkFkZ esa /ku fo|qr rRo tksM+k tkrk gS ;k /ku fo|qrh rRo
dk vuqikr c<+rk gSA

16- fuEufyf[kr esa lcls çcy v‚Dlhdkjd ,tsaV dkSu&lk gS\

(a) v‚Dlhtu (b) Dyksjhu

(c) ¶yksjhu (d) vk;ksMhu

17- vfHkfØ;k ZnO + C  Zn + CO esa 'C' fuEufyf[kr esa ls fdl ,d ds :i
esa dk;Z djrk gS%

(a) vEy (b) {kkj

(c) mipk;d (d) vipk¸d

18- v‚Dlhdj.k ,d ,slh vfHkfØ;k gS] ftlesa]

(a) bysDVª‚u dk R;kx gksrk gSA

(b) v‚Dlhtu dk la;ksx gksrk gSA

(c) fo|qr /kukRed lewg ds vuqikr esa o`f) gksrh gSA

(d) mijksä lHkhA
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19- bysDVª‚u R;kxus ds ço`fÙk dks dgrs gSa%

(a) v‚Dlhdj.k (b) vodj.k

(c) mRçsj.k (d) vfHkçsj.k

20- bysDVª‚u xzg.k djus ds ço`fÙk dks dgrs gSa%

(a) v‚Dlhdj.k (b) vodj.k

(c) mRçsj.k (d) vfHkçsj.k

1- laØe.k rÙoksa dh 3d Js.kh dk dkSu lk rRo cM+h la[;k esa vkWDlhdj.k
voLFkk,a n'kkZrk gS\ mnkgj.k nsdj le>k,aA

2- iksVSf'k;e MkbØksesV dh vkWDlhdj.k fØ;k dk mYys[k dhft, vkSj mnkgj.k
nhft,A

3- laØe.k èkkrqvksa ds vfHky{k.k D;k gaS\ mnkgj.k nsdj le>k,a vkSj mudh
O;k[;k djsaA

4- vkWDlhdj.k voLFkk esa vkWDlhÑr gksus ds lanHkZ esa Mn2+ ds ;kSfxd Fe2+ ds
;kSfxdksa dh rqyuk esa vfèkd LFkk;h D;ksa gSa\ bldh O;k[;k mnkgj.k lfgr djsaA

5- izFke laØe.k Js.kh ds rRoksa ds bysDVªkWfud foU;kl fdl lhek rd vkWDlhdj.k
voLFkkvksa dks fuèkkZfjr djrs gSa\ mÙkj dks mnkgj.k nsrs gq, Li"V dhft,A

6- izFke laØe.k Js.kh ds vkWDlks&èkkrq vk;uksa dk uke fyf[k, ftlesa èkkrq
laØe.k Js.kh dh oxZ la[;k ds cjkcj vkWDlhdj.k voLFkk iznf'kZr djrh gSA

7- ySUFksukW;M ladqpu D;k gS\ ySUFksukW;M ladqpu ds ifj.kke D;k gSa\ yWUFksukW;M
ladqpu dks mnkgj.k lfgr le>kb,A

8- laØe.k èkkrqvksa ds vfHky{k.k D;k gaS\ ;s laØe.k èkkrq D;ksa dgykrh gSa\
d-CykWd ds rRoksa esa dkSu ls rRo laØe.k Js.kh ds rRo ugha dgs tk ldrs\
budh mnkgj.k lfgr O;k[;k djsaA

9- laØe.k èkkrqvksa ds bysDVªkWfud foU;kl fdl izdkj vlaØe.k rRoksa ds
bysDVªkWfud foU;kl ls fHkUu gSa\ bldh O;k[;k mnkgj.k lfgr djsaA

10- ySUFksukW;Mksa }kjk dkSu&dkSu lh vkWDlhdj.k voLFkk,a iznf'kZr dh tkrh gSa\
mnkgj.k lfgr bldh O;k[;k dhft,A

11- varjkdk'kh ;kSfxd D;k gSa\ bl izdkj ds ;kSfxd laØe.k èkkrqvksa ds fy, Hkyh
izdkj ls dSls Kkr gS mnkgj.k lfgr mldh O;k[;k djsaA

12- laØe.k èkkrqvksa dh vkWDlhdj.k voLFkkvksa esa ifjorZu'khyrk vlaØe.k èkkrqvksa
esa vkWDlhdj.k voLFkkvksa esa ifjorZu'khyrk ls fdl izdkj fHkUu gS\ mnkgj.k
nsdj Li"V dhft,A

13- vk;juØksekbV v;Ld ls iksVSf'k;e MkbØksesV cukus dh fofèk dk o.kZu
dhft,A iksVSf'k;e MkbØksesV foy;u ij pH, c ds izHkko dk o.kZu mnkgj.k
lfgr dhft,A
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14- vlekuqikru ls vki D;k le>rs gSa\ tyh; foy;u esa vlekuqikru
vfHkfØ;kvksa ds nks mnkgj.k nhft, rFkk budh O;k[;k dhft,A

15- çFke laØe.k Js.kh esa dkSu lh èkkrq cgqèk rFkk D;ksa +1 vkWDlhdj.k voLFkk
n'kkZrh gS\ mnkgj.k nsa dj O;k[;k djsaA

16- feJèkkrq,a D;k gSa\ ysUFksukbM èkkrqvksa ls ;qDr ,d izeq[k feJ/kkrq dk mYys[k
dhft,A blds mi;ksx Hkh crkb, vkSj budh O;k[;k dhft,A

17- vkarfjd laØe.k rRo D;k gSa\ dkSu ls ijek.kq Øekad vkarfjd laØe.k rRoksa
ds gSa\ mnkgj.k lfgr o.kZu dhft,A

18- ,sfDVukW;M rRoksa dk jlk;u mruk fu;fer ugha gS ftruk fd ysUFksukbM
rRoksa dk jlk;uA bu rRoksa dh vkWDlhdj.k voLFkkvksa ds vkèkkj ij bl
dFku dh lR;rk dks izekf.kr djsaA

19- ,sfDVukW;M Js.kh dk vafre rRo dkSu lk gS\ bl rRo dk bysDVªkWfud foU;kl
fyf[k,A bl rRo dh laHkkfor vkWDlhdj.k voLFkkvksa ij fVIi.kh dhft, vkSj
mnkgj.k lfgr O;k[;k dhft,A
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lkekU;r: èkkrqvksa ds caèk dks çFke ;k izkFkfed caèk dgk tkrk gSA dqN èkkrqvksa esa çkFkfed
caèk ds vfrfjä ,d vkSj caèk gksrk gS ftls f}rh;d caèk dgrs gSaA bl f}rh;d caèk dks
gh milgla;kstdrk vkSj ,sls cus ;kSfxdksa dks gh milgla;kstd (Coordination) dk
uke fn;k tkrk gSaA ,sls ;kSfxdksa dks ouZj (Werner) us mPp oxZ ;kSfxd dgk gSA fo'ks"kr%
tc NksVs vkSj mPp èkkrq vkosf'kr gksrs gSa] rks ik'oZorhZ _.kkRed vk;uksa vFkok mnklhu
v.kqvksa ls ftuesa bysDVªkWu jgrs gS viuh vksj bysDVªkWu vkdf"kZr djrs gSaA ;fn vkd"kZ.k
vfèkd gS rks èkkfRod vk;u vkSj vU; lewgksa ds chp bysDVªkWu lk>k gks tkrs gaSA èkkfRod
vk;u dks ;gk¡ xzkgh (Acceptor) vkSj vU; lewg dks nkrk (Donar) dgrs gSaA tc
IySfVfud DyksjkbM (Platinic Chloride) dks veksfu;k ds lkFk mipkfjr fd;k tkrk gS
rc ,d ,slk gh ;kSfxd gSDlk,ehu IySfVue (IV)@gsDlkDyksjkbM (Hexaammine
Platinum (IV) Hexachloride) curk gSA jklk;fud la;ksx dk cuuk ,sls cus ;kSfxdksa
ds jax] foys;rk vkSj vU; xq.kksa dh fofHkUurk ls tkuk tkrk gSA ,sls cus IySfVue ds
;kSfxd esa u IySfVue ds vkSj u Dyksjhu ds gh ijh{k.k y{k.k ik, tkrs gSaA ftu lewgksa
esa v;qfXer bysDVªkWu jgrs gSa os gSa veksfu;k] ty] dkcZu eksuksv‚DlkbM] ukbfVªd
v‚DlkbM] ,sfYdy ,sfeu] Mkb,sfYdy ,sfeu] Vªkb,sfYdy ,sfeu] ,sfYdy lYQkbM]
lkbukbM] Fkk;kslkbukbM vkfnA ;kSfxdksa esa nks ls vfèkd izdkj ds nkrk jgrs gSaA dsaæ
fLFkr èkkfRod vk;uksa esa nkrk lewgksa dh la[;k çR;sd èkkfRod vk;u ds fy, fuf'pr
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jgrh gSA ,slh la[;k dks milgla;kstdrk la[;k (Coordination Number) Hkh dgrs
gSaA fltfod (Sidgwick) ds vuqlkj ;g rRoksa dh ijek.kq la[;k ij fuHkZj djrk gS
vkSj ;g nks ls vkB rd gks ldrk gSA gkbMªkstu dh milgla;kstdrk la[;k nks gS
vkSj Hkkjh èkkrqvksa dh vkBA ;fn nkrk lewg ;k ijek.kq esa ,d tksM+s ls vfèkd v;qfXer
bysDVªkWu fo|eku gksa] rks ,sls lewg ;k ijek.kq nks èkkfRod vk;uksa ls la;qä gksrs gSaA bl
jhfr ls f}ukfHkd lafeJ curs gSaA ,slk gh ,d f}ukfHkd lafeJ Mkbvksy v‚DVkebZu
MkbdksckfYVd lYQsV (Diol Octamine Dicobaltic Sulphate) Hkh gSaA ;fn nkrk ijek.kq
,d gh v.kq esa fo|eku gSa ij ,d nwljs ijek.kq ls muesa vyxko gS] rks bl çdkj ds
cus oy; dks dhysV oy; dgrs gSaA dhysVhdj.k (Chelation) ls ;kSfxdksa dk LFkkf;Ro
cgqr c<+ tkrk gSA ik¡p lnL; okys dhysV oy; lcls vfèkd LFkk;h gksrs gSaA pkj ;k
N% lnL; okys dhysV oy; (Chelate Ring) Hkh ljyrk ls cu tkrs gSA ,sYQk&,sfeuk
vEy vusd èkkrqvksa ds gkbMª‚DlkbMksa ls vfèkd fØ;k dj cgqr LFkk;h ;kSfxd cukrk
gSA buesa vEy vkSj ,sfeuks nksuksa lewg èkkrq ls la;qä gksdj dhysV oy; (Chilate Ring)

cukrs gSaA ;fn milgla;kstdrk la[;k caèk ls nqxquh gS] rks ,sls ;kSfxd vfu;fer gksrs
gSa vkSj bUgsa varj yo.k dgrs gSaA ,sls varj yo.k dqN gkbMª‚Dlh vEyksa (Hydroxy

Acids) vkSj MkbdhVksuksa (Diketones) ls Hkh curs gSaA ,sls ;kSfxd ty esa vfoys; gksus
ij dkcZfud foyk;dksa esa foys; gksrs gSaA ;s Hkki esa ok"i'khy Hkh gksrs gSaA dPps peM+s
ij Øksfe;e yo.kksa ls peZ'kksèku esa dqN ,slh gh fØ;k Øksfe;e yo.k vkSj peM+s ds
i‚fyisIVkbMksa (Polypeptides) ds chp gksrh gSA

bl bdkbZ esa vki ouZj dh milgla;kstd izHkkoh ijek.kq la[;k dh
voèkkj.kk] dhysV] jsMkWDl pØ dk fo'ys"k.k] ÝkLV] ysfVej vkSj iksjcsDl ds ckjs esa
vè;;u djsaxsA

bl bdkbZ dks i<+us ds ckn vki&

 ouZj dk milgla;kstd fl)kar ,oa budh çk;ksfxd lR;kiu ds ckjs esa crk
ik;saxs(

 çHkkoh ijek.kq la[;k voèkkj.kk dks le> ik;saxs(

 dhysV D;k gksrs gSa] le> ik;saxs(

 milgla;kstd ;kSfxdksa dk o.kZu dj ik;saxs(

 milgla;kstd ;kSfxdksa esa leko;ork le> ik;saxs(

 laØe.k èkkrq ladqyksa esa la;kstdrk caèk fl)kar dks le> ik;saxs(

 jsMkWDl foHko vk¡dM+ksa dk ç;ksx rFkk jsMkWDl pØ dk fo'ys"k.k dj ik;saxs(

 ty esa jsMkWDl LFkkf;Ro dh O;k[;k dj ik;saxs(

 ÝkWLV] ysfVej ,oa iksjcsDl vkjs[k dks le> ik;saxs(

 rRoksa ds fu"d"kZ.k esa iz;ksx gksus okys fl)karksa dk o.kZu dj ik;saxsA
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milgla;kstd ;kSfxd (Coordination Compound) og gksrk gSa ftlesa ijek.kq vius
vkWDlhdj.k la[;k (Oxidation Number) ls Hkh vfèkd la[;k okys jklk;fud inkFkks±
ls feydj cUèk (Bond) cukrk gSA

tSlk fd ge tkurs gS lØe.k èkkrq,a cM+h la[;k esa ladqy ;kSfxd (Complex

Compounds) cukrh gS ftlesa èkkrq ds ijek.kq vusd _.kk;kuksa rFkk èkuk;uksa esa
ifjc) gksrs gSa bUgsa gh ge milgla;kstu ;kSfxd dgrs gSA loZçFke fLol oSKkfud
vyÝsM ouZj (Swiss Chemist Alfred Werner) ¼1866&1919½ us mila;kstu ;kSfxdksa
dh lajpukvksa ds lacaèk esa vius fopkj çfrikfnr fd,A mUgksaus vusd milgla;kstu
;kSfxd cuk, rFkk mudh fo'ks"krk,a crkbZa ,oa muds HkkSfrd rFkk jklk;fud O;ogkj
dk lkekU; çk;ksfxd rduhdksa }kjk vè;;u fd;kA ouZj us èkkrq vk;u ds fy,
çkFkfed la;kstdrk (Primary Valency) rFkk f}rh;d la;kstdrk (Secondary

Valency) dh èkkj.kk çfrikfnr dhA f}vkèkkjh ;kSfxd (Binary Compound) tSls
CrCl

3
, CoCl

2
 ;k PdCl

2
 esa èkkrq vk;u dh çkFkfed la;kstdrk Øe'k% 3] 2 rFkk 2

gSA dksckYV (III) DyksjkbM (Cobalt III Chloride) ds veksfu;k (Ammonia) ds lkFk
cus fofHkUu ;kSfxdksa esa ;g ik;k x;k fd lkekU; rki ij buds foy;u esa flYoj
ukbVªsV (Silver Nitrate) foy;u vkfèkD; esa Mkyus ij dqN DyksjkbM vk;u AgCl

ds :Ik esa vo{ksfir gks tkrs gSa rFkk dqN foy;u esa gh jg tkrs gSaA

1 eksy CoCl3, 6NH3 ¼ihyk½ 3 eksy AgCl nsrk gSA 
1 eksy CoCl3, 5NH3 [uhyyksfgr ¼cSaxuh½] 2 eksy AgCl nsrk gSA 
1 eksy CoCl3, 4NH3 ¼gjk½ 1 eksy AgCl nsrk gSA 
1 eksy CoCl3, 4NH3 ¼cSaxuh½ 1 eksy AgCl nsrk gSA 

 
mijksä çs{k.kksa rFkk bu ;kSfxdksa ds foy;uksa ds pkydrk (Conductance)

ekiu ds ifj.kkeksa dks fuEu fcanqvksa ds vkèkkj ij le>k;k tk ldrk gSA

vfHkfØ;k dh vofèk esa dqy feykdj N% lewg ¼DyksjkbM vk;u ;k veksfu;k
v.kq vFkok nksuksa½ dksckYV vk;u ls tqM+s gq, ekus tkrs gSaA

;kSfxdksa dks rkfydk ¼2½ esa n'kkZ, vuqlkj lwf=r fd;k tk,] ftuesa xq#
dks"Bd esa n'kkZ, ijek.kqvksa dh ,dy lŸkk gS tks vfHkfØ;k dh ifjfLFkfr;ksa esa
fo;ksftr ugha gksrhA ouZj us èkkrq vk;u ls lhèks tqM+s lewgksa dh la[;k dks f}rh;d
la;kstdrk uke fn;k bu lHkh mnkgj.kksa esa èkkrq dh f}rh;d la;kstdrk N% gSA

DyksjkbM&veksfu;k ladqyksa dk lw=hdj.k

ihyk [Co(NH3)6]3+3Cl- 1%3 fo|qr vi?kV~; 
uhyyksfgr  [CoCl(NH3)5]2+2Cl- 1%3 fo|qr vi?kV~; 
gjk  [CoCl2(NH3)4]+3Cl- 1%3 fo|qr vi?kV~; 
cSaxuh [Co(NH3)4]+3Cl- 1%3 fo|qr vi?kV~; 
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;g è;ku nsus ;ksX; gS fd rkfydk esa vafre nks ;kSfxdksa ds ewykuqikrh lw=]
CoCl

3
, 4NH

3
 leku gSa] ijarq xq.k fHkUu gSaA ,sls ;kSfxd leko;o (Isomers) dgykrs

gSaA

vusd Kkr vkSj ifjfpr ;kSfxdksa tSls CoCl
2
, 6NH

3
, K

4
[Fe(CN)

6
], K

3
(SiF

6
)

bR;kfn dh lajpuk dks la;kstdrk ds fpjlEer fl)kar (Classical Theory) }kjk
çnf'kZr ugha fd;k tk ldrk gSA ouZj (Werner) us vius milgla;kstdrk ds
fl)kar dh lgk;rk ls bUgsa Bhd ls çnf'kZr djus dh ps"Vk dh A bl fl)kar esa nks
çdkj dh lgla;kstdrk dh dYiuk dh xbZ&çkFkfed ;k eq[; ¼vk;fud dkjd½
rFkk f}rh;d ;k xkS.k ¼xSj&vk;fud dkjd½A

 çkFkfed la;kstdrk ijek.kqvksa dks la;qDr djrh gS ftlls vk;fud rFkk
lgla;ksth nksuksa çdkj ds lkèkkj.k ;kSfxd (NaCl

2
, CCl

4
, CO

2
, NH

3
 bR;kfn½ curs

gSaA f}rh;d ;k xkS.k la;kstdrk (Secondary Auxiliary Valency ) bu NksVs&NksVs
;kSfxdksa ;k iw.kZ v.kqvksa dks la;qDr djrh gS ftlls f}rh; ;k mPp oxZ ds ;kSfxd
curs gSA tSls KCN ds pkj v.kq Fe (CN)

2
 ds ,d v.kq ls la;ksx djds K

4
Fe

(CN)
6
 cukrs gSaA

ouZj (Werner) ds vuqlkj dqN ijek.kqvksa esa xkS.k la;kstdrk ds dkj.k Lo;a
esa ijek.kqvksa vU; lewgksa rFkk Li"V larÌr v.kqvksa ls la;ksx djus dh {kerk gksrh gSA
bl çdkj ls tqMs+ gq, ijek.kqvksa ;k lewgksa dks eè; ijek.kq ls mi&lgla;ksftr lewg
(Coordinated) dgk tkrk gSA cus gq, ladj dks milgla;kstd tfVy (Coordination
Complex) dgrs gSA milgla;kstdrk ladj ds lnL;ksa dk vk;fud fo?kVu ugha
gks ldrk gS tcdh eq[; la;kstdrk }kjk tqMs+ gq, leqg fo?kfVr gks tkrs gSA vk;uksa
;k v.kqvksa dh ml vfèkdre la[;k dks tks eè; ijek.kq ls xkS.k la;kstdrk }kjk
tqMs+ jgrs gS 'milgla;kstdrk la[;k' (Coordination Number) dgrs gSaA ;g
la[;k rÙoksa ds vkoÙkhZ oxZ ij fuHkZj ugha djrh ijUrq ijek.kq Øekad dh Js.kh ds
lkFk nks bdkb;ksa ls c<+ tkrh gSA ouZj ds fl)kUr dk eq[; nks"k ;g Fkk fd bu nks
çdkj dh la;kstdrkvksa ds Hksn dk dksbZ lS)kfUrd dkj.k ugha gSA

bUgsa la{ksi esa bu çdkj ls dgk tk ldrk gSA

¼i½ èkkrqvksa esa nks çdkj dh la;kstdrk gksrh gS&

¼d½ çkFkfed ¼eq[;½ ;k vk;fud dkjd ¼Ionable½

¼[k½ f}rh;d ;k xSj&vk;fud dkjd ¼Non-Ionable½

¼ii½ çR;sd èkkrq dh f}rh;d la;kstdrk ;k milgla;kstdrk la[;k ¼Coordination
Number ;k CN) dk eku fuf'pr la[;k gksrh gSA milgla;kstdrk mu
lewgksa dh la[;k dks çnf'kZr djrh gS tks eè; èkkrq ls bysDVªkWu ;qXe caèk
(Electron Conjugate Bond) }kjk la;qDr jgrs gSaA D;qfçd dkWij ¼II½ dk CN
= 4 dksckYV ¼III½ vkSj IysfVue ¼IV½ ds CN =6 gksrs gSA

¼iii½ èkkrqvksa dh çkFkfed la;kstdrk,¡ _.kkRed vk;uksa }kjk larq"V jgrh gS, ijUrq
f}rh;d la;kstdrk,¡ _.kkRed lewgksa] mnklhu v.kq ¼tSls H

2
O, NH

2

bR;kfn½ vkSj dHkh&dHkh èkukRed lewgksa }kjk laUrq"V jg ldrh gSA çR;sd
voLFkk esa èkkrq dh milgla;kstdrk la[;k dks ifjiw.kZ gksuk pkfg,A
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¼iv½ f}rh;d la;kstdrk eè; vk;u ls lef"V dh fn”kk esa funsZf”kr jgrh gSA Ng
milgla;kstdrk la[;k okyh èkkrqvksa esa ;s Ngksa la;kstdrk,¡ èkkrq vk;u ds pkjksa
vksj ,d le v"VQyd ds “kh"kksZa dh vksj funsZf”kr ekuh tkrh gSaA iqu% pkj
CN okyh èkkrqvksa esa pkjksa la;kstdrk,¡ ;k rks leryh; ¼Planar½ #i esa vFkok
prq"Qyd (Tetrahedral) ds #i esa fLFkr jgrh gSA blls vusd çdkj dh
leko;ork ¼Isomerism½ mRiUu gksrh gSA ouZj us çdkf'kd leko;oh ¼Optical

Isomers ½ dks vkil esa iF̀kd~ djus esa Hkh lQyrk çkIr dhA

mUgksaus ;g Hkh vfHkèkkj.kk nh fd laØe.k rRoksa ds milgla;kstd ;kSfxdksa esa
lkekU;r% v"VQydh; (Octahedral)] prq"Qydh; (Tetrahedral) o oxZ leryh;
(Square Planar) T;kfefr;k¡ ikbZ tkrh gS aA bl çdkj] [Co(NH

3
)

6
]3+ ,

[CoCl(NH
3
)

5
]2+ rFkk [CoCl

2
(NH

3
)

4
]+ dh T;kfefr;k¡ v"VQydh; gSa] tcfd

[Ni(CO)
4
] rFkk [PtCl

4
]2- Øe'k% prq"Qydh; rFkk oxZ leryh gSaA

mnkgj.k ds }kjk ge bls le>saxs& tyh; foy;uksa esa fd, x, fuEufyf[kr
çs{k.kksa ds vkèkkj ij fuEufyf[kr ;kSfxdksa esa èkkrqvksa dh f}rh;d la;kstdrk Kkr
djuh gSA

 AgCl
AgCl

(i) PdCl2 .4NH3 2 
(ii) NiCl2 .6H2O 2 
(iii) PtCl4 .2HCl 0 
(iv) CoCl3 .4NH3 1 
(v) PtCl2 .2NH3 0 

bldk gy ge ;gka ns[ksaxs %&

(i) f}rh;d la;kstdrk 4

(ii) f}rh;d la;kstdrk 6

(iii) f}rh;d la;kstdrk 6

(iv) f}rh;d la;kstdrk 6

(v) f}rh;d la;kstdrk 4

(Difference between Double Salts and

Complexes)

f}yo.k rFkk ladqy nksuksa gh nks ;k blls vfèkd LFkk;h ;kSfxdksa ds LVksbdksesfVªd
vuqikr (Stoichiometric Ratio) esa laxfBr gksus ls curs gSaA rFkkfi ;s fHkUu gSa D;ksafd
f}yo.k tSl s dku s ZykbV] 3 2K.MgCl .6H O;  ek sj yo.k (Mohr's Salt)]

24 4 2 62
(Nh SOFe (H O) ) ; iksVk'k (Potash) (K)] fQVdjh (Alum)] 4 22

KAl SO . 12H O

vkfn ty esa iw.kZ:Ik ls lkèkkj.k vk;uksa esa fo;ksftr gks tkrs gSa] ijarq 4 6
K Fe CN esa

mifLFkr 
4-

6
Fe CN  ladqy vk;u] 2 -Fe rFkk -CN  vk;uksa esa fo;ksftr ugha gksrkA

(Electronic Theory)  bl leL;k dks bysDVªkWfud
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fl)kUr cgqr lQyrkiwoZd le>krk gSA ,sls milgla;kstdksa ds cuus esa cgqr lar`Ir
v.kq ;k vk;u (Saturated Molecular or Ions) Hkkx ysrs gSaA vr% nkrk la;kstdrkvksa
dk vuqeku ”kh?kz gh yxk;k tk ldrk gSA tSls fd veksfu;e ewyd ds cuus esa
lar`Ir veksfu;k ds v.kq esa ukbVªkstu ijek.kq çksVksu dks ,d bysDVªkWu ;qXe çnku
djrk gSA bl bysDVªkWu ;qXe dk lk>k çksVkWu djrk gSA

H

|
H — N  ;k 




bl çdkj dksckfYVd vk;u Hkh xzkgh rFkk lk>snkj dh rjg O;ogkj djrk gSA
;g veksfu;k ds N% v.kqvksa ls N% bysDVªkWu ;qXe xzg.k djrk gSA bl çdkj cus gq,
u;s bysDVªkWu dks'k esa dksckfYVd vk;u ds pkjksa vksj 12 bysDVªkWu gSA tks Li"Vr% ,d
LFkk;h lewg gSA

bl izdkj dksckfYVd vk;u (2,8,14) 

3 3

3 3

3 3

H N   NH

H N CO NH

  H  NH  

bu 12 bysDVªkWuksa dks xzg.k djds 2] 8] 14] 12 izkIr dj ysrs gSaA bl lajpuk ds vafre
dks'k ds lHkh bysDVªkWuksa dh lk>k gksrh gSA è;ku nsus ;ksX; ckr ;g gS fd vc
dksckYV (Cobalt) esa dqy bysDVªkWuksa dh l[;k 36 gS tks fd vfØ; xSl fØIVkWu

(Krypton) dh Hkh la[;k 36 gSA mi;qZDr ladj esa 3NH  v.kqvksa dks ,d&,d djds

2H O  v.kqvksa }kjk foLFkkfir fd;k tk ldrk gS ftlls vUr esa gSDlk gkbMªsV

(Hexa Hydrate)(d) curk gSA dqN va”kksa esa bls _.kkRed DyksjkbM (Negative

Chloride) vk;uksa }kjk Hkh foLFkkfir fd;k tk ldrk gSA ¼[k½ ijUrq çR;sd fLFkfr
esa milgla;kstdrk la[;k dk eku 6 fLFkj jgrk gSA

2 2 3

2 2 3

2 2 3 3

H O   OH CI  NH

H O C OH       CI  Co  NH

H   OH H N   NH

(d) ([k)

blh izdkj eè; ijek.kq Qsjl Fe++ ;k Qsfjd Fe++ vk;uksa dh fLFkfr esa Ng
milgla;kstdrk lewg _.k CN vk;u la;ksx djds Øe”k% Qsjks (Ferro) vkSj
Qsfjlk;ukbM vk;u (Ferricyanide Ions) cukrs gSaA

4

e 42

CN   NC

F CN 4KCN=K    CN Fe NC

CN    NC

Qsfjlk;ukbM
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3

+
33

CN    NC

Fe CN +3KCN=K    CN Fe NC

CN    NC
Qsfjlk;ukbM

Ekwy F  e
 vkSj Fe

 vk;u ftlesa Øe”k% 2 vkSj 3 èkukos”k Fks] 6 _.k

vkosf”kr CN vk;uksa ls milgla;ksftr gksdj Qsjks vkSj Qsfjlk;ukbM ladj vk;uksa
(Ferro and Ferricyanide Hybrid Ions) esa ifj.kr gks tkrs gS] ftlesa Øe”k% 4 vkSj
3 _.k vkos'k gSaA

iqu% VsVªk¶yksjkscksjsV ;k flyhdkWu VsVªk¶yksjkbM v.kqvksa ds cksjkWu ;k flfydkWu
ijek.kq ls milgla;ksftr gksdj ladj cksjks¶yksjkbM (Hybrid Borofluoride) vkSj
flfydk¶yksjkbM (Silicofluoride) vk;u cukrk gSaA

–

F
|

F– B+F =
|
F

 

–1
F
|

F– B F
|
F

–

F
|

F–Si –F+2F =
|

F

–2F F

F–Si–F

F F

flfydk¶yksjkbM vk;u

,sls yo.kksa dh fLFkfr ftuesa fØLVy ds ty ds v.kq mifLFkr jgrs gSa tSls

4 2 4 2 ZnSO  7H O,   CuSO 5H O  bR;kfn] nksuksa èku vk;u vkSj _.k vk;u ls

milgla;ksftr ekus tkrs gSaA

 

   

fta+d dh milgla;kstdrk la[;k 6 rFkk Cu dh 4 gSA
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(Coordination Entity)

dsUnzh; èkkrq ijek.kq vFkok vk;u ls fdlh ,d fuf'pr la[;k esa vkcafèkr vk;u vFkok

v.kq feydj ,d milgla;kstu lŸkk dk fuekZ.k djrs gSaA mnkgj.kkFkZ] 3 3 3
CoCl NH

,d milgla;kstu lŸkk (Coordination Entity) gS ftlesa dksckYV (Cobalt) vk;u rhu
veksfu;k (Ammonia) v.kqvksa rFkk rhu DyksjkbM (Chloride) vk;uksa ls f?kjk gSA vU;

mnkgj.k gSa] 
3+4-

2 3 34 62 6
Ni CO , PtCl NH , Fe CN , Co NH  vkfnA

(Central Atom/Ion)

fdlh milgla;kstu lŸkk esa] ijek.kq@vk;u tks ,d fuf'pr la[;k esa vU;
vk;uksa@lewgksa ls ,d fuf'pr T;kferh; O;oLFkk esa ifjc) jgrk gS] dsUnzh; ijek.kq

vFkok vk;u dgykrk gSA mnkgj.kkFkZ 
2+

2 2 34 5
NiCl H O , CoCl NH ,rFkk

3-

6
Fe CN  esa dsanzh; ijek.kq@vk;u Øe'k% 2+ 3+Ni ,Co  rFkk +Fe  gSaA bu

dsanzh; ijek.kqvksa@vk;uksa dks ywbl vEy (Lewis Acid) Hkh dgk tkrk gSA

(Ligand)

milgla;kstu lŸkk esa dsUnzh; ijek.kq@vk;u ls ifjc) vk;u vFkok v.kq fyxUM
(Ion Ligand) dgykrk gSaA ;s lkekU; vk;u gks ldrs gSa tSls Cl– NksVs v.kq gks

ldrs gSa vkSj tSls H
2
O ;k NH

3
 cM+s v.kq gks ldrs gSa lkFk gh 2 2 2 2H NCH CH NH

;k 2 2 2 3
N CH CH NH  ;k dqN c`gn v.kq Hkh gks ldrs gSa tSls çksVhuA

tc ,d fyxUM] èkkrq vk;u ls ,d nkrk ijek.kq }kjk ifjc) gksrk gS] tSls
Cl–, H

2
O ;k NH

3
 rks fyxUM ,dnarqj (Ligand Unidentate) dgykrk gSA tc

fyxUM nks nkrk ijek.kqvksa }kjk ifjc) gks ldrk gS] tSls 2 2 2 2H NCH CH NH

¼,Fksu&1] 2&Mkb,sehu (Ethane-1, 2-Diamine)½ vFkok 2-
2 4C O ¼vkWDlSysV (Oxalate)½]

rks ,slk fyxUM f}narqj (Chilate Ligand) vkSj tc ,d fyxUM esa vusd nkrk ijek.kq

mifLFkr gksa] tSlk fd 2 2 2 3
N CH CH NH  esa gSa] rks fyxUM cgqnarqj (Ligand

Ploydentete or Multidentate) dgykrk gSA ,FkkbZyhuMkb,sehu VsVªk,lhVsV vEy
vk;u (Ethylenediamine Tetraacetate Acid Ion) (EDTA4+) ,d egRoiw.kZ "kV~narqj
(Hexadentate) fyxUM gSA ;g nks ukbVªkstu rFkk pkj vkWDlhtu ijek.kqvksa }kjk
,d dsanzh; èkkrq vk;u ls tqM+ ldrk gSA

tc ,d f}narqj vFkok cgqnarqj fyxUM vius nks ;k vfèkd nkrk ijek.kqvksa dk
ç;ksx ,d gh èkkrq vk;u ls vkcaèku ds fy, djrk gS] rks ;g dhysV fyxUM
(Chilate Ligand) dgykrk gSa] ,sls caèkdkjh lewgksa dh la[;k fyxsUM dh narqjrk ;k
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MsfUVflVh (Denticity) dgykrh gSA ,sls ladqy] dhysV ladqy (Chilate Complex)

dgykrs gS rFkk ;s blh çdkj ds ,dnarqj fyxUM ;qDr ladqyksa ls vfèkd LFkk;h gksrs
gSA fyxUM] tks nks fHkUu ijek.kqvksa }kjk tqM+ ldrk gS mls mHk;narh layXuh
¼mHk;narh fyxUM (Ambidentate Ligand)½ dgrs gSA ,sls fyxUM ds mnkgj.k gSa –
NO

2
 rFkk SCN– vk;uA –NO

2
– vk;u dsUnzh; èkkrq ijek.kq @ vk;u ls ;k rks

ukbVªkstu }kjk vFkok vkWDlhtu }kjk la;ksftr gks ldrk gSA blh çdkj] SCN–

vk;u lYQj vFkok ukbVªkstu ijek.kq }kjk la;ksftr gks ldrk gSA

(Coordination Number  CN)

,d ladqy esa èkkrq vk;u dh milgla;kstu la[;k CN mlls vkcafèkr fyxUMksa ds
mu nkrk ijek.kqvksa dh la[;k ds cjkcj gksrh gS] tks lhèks èkkrq vk;u ls tqM+s gksaA

mnkgj.kkFkZ] ladqy vk;uksa (Complex Ions)] [PtCl
6
]2– rFkk [Ni (NH

3
)

4
]2+ esa

Pt rFkk Ni dh milgla;kstu la[;k Øe'k% 6 rFkk 4 gSaA blh çdkj ladqy vk;uksa]
[Fe (C

2
O

4
)

3
]3– vkSj [Co (en)

3
]3– esa Fe vkSj Co nksuksa dh milgla;kstu la[;k 6

gS D;ksafd 2-
2 4C O  rFkk en ¼,Fksu&1] 2&Mkb,sehu½ f}narqj fyxUM gSA

;gk¡ ;g tku ysuk vko';d gS fd dsUnzh; ijek.kq @ vk;u dh milgla;kstu
la[;k dsanzh; ijek.kq@vk;u rFkk fyxUM ds eè; cus dsoy  ¼flXek (Sigma)½
caèkksa dh la[;k ds vkèkkj ij gh fuèkkZfjr dh tkrh gSA ;fn fyxUM RkFkk dsanzh;
ijek.kq@vk;u ds eè;  ¼ikbZ (Pi)½ caèk cus gksa rks mUgsa ugha fxuk tkrkA

(Coordination Complex)

dsanzh; ijek.kq@vk;u ls tqM+s fyxUMksa dks xq# dks"Bd esa fy[kk tkrk gS rFkk ;s lHkh
feydj milgla;kstu ladqy dgykrs gSA vuvk;uh; ;k xSj&vk;uuh; lewg xq#

dks"Bd ds ckgj fy[ks tkrs gSaA mnkgj.kkFkZ] ladqy 4 6
K Fe CN  esa 

4-

6
Fe CN

milgla;kstu ladqy gS rFkk +K  èkuk;u gSA

(Coordination Polyhedral )

dsanzh; ijek.kq@vk;u ls lhèks tqM+s fyxUM ijek.kqvksa dh fo'ks"k O;oLFkk (Spacial

Arrangement) dks milgla;kstu cgqQyd dgrs gSaA buesa v"Vydh; (Octahedral)]
oxZ leryh; (Square Planer) rFkk prq"Qydh; (Tertohedral) eq[; gSaA

(Oxidation Number of Central

Ion)

,d ladqy esa dsanzh; ijek.kq ls tqM+s lHkh fyxUMksa dks ;fn muds lk>s (Sharing) ds
bysDVªkWu ;qxyksa lfgr gVk fy;k tk, rks dsanzh; ijek.kq ij mifLFkr vkos'k dks
mldh vkWDlhdj.k la[;k (Oxidation Number) dgrs gSA vkWDlhdj.k la[;k dk
milgla;kstu lŸkk ds uke esa dsanzh; ijek.kq ds ladsr ds lkFk dks"Bd esa jskeu vad

ls n'kkZ;k tkrk gSA mnkgj.kkFkZ 
3-

4
Cu CN  esa dkWij dk vkWDlhjd.k vad $1

gS rFkk Cu 1  bls fy[kk tkrk gSA
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(Homoleptic and Heteroleptic

Complex)

ladqy ftuesa èkkrq ijek.kq dsoy ,d gh çdkj ds nkrk (Donar) ds nkrk lewg ls tqM+k

jgrk gS] mnkgj.kkFkZ 
3+

3 6
Co NH  gkseksysfIVd ladqy (Homoleptic Complex)

dgykrs gSA ladqy ftuesa èkkrq ijek.kq ,d ls vfèkd çdkj ds nkrk lewgksa ls tqM+k

jgrk gS] mnkgj.kkFkZ  
+

3 24
Co NH Cl , gsVªksysfIVd ladqy (Heteroleptic Complex)

dgykrs gSaA

1- èkkrqvksa esa fdrus çdkj dh la;kstdrk gksrh gS\

(a) 2 (b) 3

(c) 4 (d) 5

2- ,sls yo.kksa dkSu&ls gS ftuesa fØLVy ds ty ds v.kq mifLFkr jgrs gSa\

(a) +
33

Fe CN + 3KCN=K    (b) 4 2 4 2ZnSO .7H O, CuSO . 5H O

(c) 2 4 2 3NaCl CCl ,CO NH (d) -
e 42

F CN + 4KCN=K

3- milgla;kstd ;kSfxd fdls dgrs gSa\

1923 esa fltfod (Sidgwick) us izHkkoh ijek.kq Øekad (la{ksi EAN ;k Effective

Atomic Number) ds ckjs esa voèkkj.kk izLrqr dhA fdlh ladj esa èkkrq dk EAN

mlds ijek.kq Øekad esa ls vk;u cuus esa [kks, x, bysDVªkWuksa dh la[;k dks ?kVkdj
vkSj fQj milgla;kstdrk esa izkIr gq, bysDVªkWuksa (izR;sd milgla;kstdrk ds fy,
lkekU;r% nks bysDVªkWu) dks tksM+us ij izkIr gksrk gSA vusd voLFkkvksa esa ladj
èkkrqvksas (Hybrid Metals) dk izHkkoh ijek.kq Øekad mlls Hkkjh vkxs ds vfØ; xSl
rRo ds leku gksrk gSA

EAN

ladqy v.kq ds dsfUnz; èkkfRod vq.k esa EAN dh xq.kuk dk lw= gS]

EAN = (z – x) + n xy

tgk¡]

z = dsfUnz; èkkfRod v.kq dh vk.kfod la[;k (Atomic Number of the

Central Metal Atom)

x = dsfUnz; èkkfRod vk;u dh vkWDlhdj.k voLFkk (Oxidation State
of the Central Ion)
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n = fyxS.Mksa dh la[;k (Number of Ligands)

y = ,d fyx.M }kjk fn;s x;s bysDVªkWuksa dh la[;k (Number of
Electrons Donate by One Ligand)

bl lw= dh lgk;rk ls dsfUnz; èkkfRod v.kq ;k vk;u ds EAN dh x.kuk
dh tk ldrh gSA

vr% 4 6
K Fe CN  esa vk;ju dk ijek.kq Øekad 26 gS] Qsjl vk;u ++F

cukus esaa ;g nks bysDVªkWuksa dks [kksrk gS] 26&2 ¾ 24 vkSj blesa 6 milgla;kstdrk
oxZ tqM++ tkrs gSa] vFkkZr~ 6× 2 = 12 bysDVªkWuksa dks 24 esa tksM+us ij vk;ju dk EAN

izkIr gks tk,xk 24 + 12 = 36 tksfd fØIVkWu (Krypton) (Kr) dk ijek.kq Øekad gSA
fofHkUu èkkrqvksa ds izHkkoh ijek.kq Øekad rkfydk 4 esa fn, x, gSaA

fuEu rkfydk ¼4½ esa dqN èkkrq vk;uksa dh izHkkoh ijek.kq Øekad (EAN) fn;s
x;s gSaA

 çHkkoh ijek.kq Øekad ¼EAN½

 
EAN 

Fe 

Co 

Cu 

Pd 

Ir 

Pt 

Cr 

Fe 

Ni 

Ni 

Pd 

Ir 

Pt 

36 

27 

29 

46 

77 

78 

24 

26 

28 

28 

46 

77 

78 

6 

6 

4 

6 

6 

6 

6 

6 

6 

4 

4 

6 

4 

2 

3 

1 

4 

3 

4 

3 

3 

2 

2 

2 

4 

2 

12 

12 

8 

12 

12 

12 

12 

12 

12 

8 

8 

12 

8 

36-Kr 

36-Kr 

36-Kr 

54-Xe 

86-Rn 

86-Rn 

33 

35 

38 

34 

52 

85 

84 

rkfydk ¼5½ esa fn;s x;s ekuksa ls ;g irk pyrk gS fd dqN ladqy v.kq EAN

fu;e dk ikyu ugha djrs gSaA vFkkZr~ dqN ladqy v.kqvksa esa dsfUnz; èkkfRod dqN
bdkbZ;ksa esa de ;k vfèkd gks ldrk gS] vxkeh vfØ; xSl (Next Inert Gas) dh
vk.kfod la[;k (Atomic Number) dsA



milgla;kstd ;kSfxd]
vkWDlhdj.k ,oa vip;u

88 Lo&vfèkxe
ikB~; lkexzh

dqN ladqy v.kqvksa ds dsfUnz; èkkfRod v.kq ;k vk;u ds EAN

Complex Ion Atomic 
Number of 
the Central 
Metal Atom 

(Z) 

Oxidation 
State of the 

Central 
Metal Atom 

(x) 

Electrons 
Donated by 

Ligands = n × y 

EAN of the Central 
Metal Ion = (Z – x) 

+ n× y 

 EAN  

[Pd(NH3)6]4+ Pd = 46 +4 (Pd4+) 6 x 2 = 12 (46-4)+12=54 (Xe54) 

[Fe(CN)6]4- Fe = 26 +2 (Fe2+) 6 x 2 = 12 (26-2)+12=36 (Kr36) 

[Co(NH3)6]3+ Co = 27 +3 (Co3+) 6 x 2 = 12 (27-3)+12=36 (Kr36) 

[Pt(NH3)6]4+ Pt = 78 +4 (Pt4+) 6 x 2 = 12 (78-4)+12=86 (Rn86) 

[Ag(NH3)4]+ Ag = 47 +1 (Ag+) 4 x 2 = 8 (47-1)+8=54 (Xe54) 

[Cu(CN)4]3- Cu = 29 +1 (Cu+) 4 x 2 = 8 (29-1)+8=36 (Kr36) 

 EAN  

[Fe(CN)6]3- Fe = 26 +3 (Fe3+) 6 x 2 = 12 (26-3)+12=35 

[Cr(NH3)6]3+ Cr = 24 +3 (Cr3+) 6 x 2 = 12 (24-3)+12=33 

[Ni(NH3)6]2+ Ni = 28 +2 (Ni2+) 6 x 2 = 12 (28-2)+12=38  

[Ni(en)3]2+ Ni = 28 +2 (Ni2+) 3 x 4 = 12 (28-2)+12=38  

[Mn(H2O)6]2+ Mn = 25 +2 (Mn2+) 6 x 2 = 12 (25-2)+12=35  

[Co(CN)6]4- Co = 27 +2 (Co2+) 6 x 2 = 12 (27-2)+12=37  

[Pt(NH3)2Cl2]0 Pt = 78 +2 (Pt2+) 6 x 2 = 8 (78-2)+8=84  

[Cu(NH3)4]2+ Cu = 29 +2 (Cu2+) 4 x 2 = 8 (29-2)+8=35  

[FeCl4]- Fe = 26 +3 (Fe3+) 4 x 2 = 8 (26-3)+8=31  

[Ni(CN)4]2- Ni = 28 +2 (Ni2+) 4 x 2 = 8 (28-2)+8=34 

[PdCl4]2- Pd = 46 +2 (Pd2+) 4 x 2 = 8 (46-2)+8=52 

[Pt(NH3)4]2+ Pt = 78 +2 (Pt2+) 4 x 2 = 8 (78-2)+8=84 

[AgX2]- Ag = 47 +1 (Ag+) 2 x 2 = 4 (47-1)+4=50 

[Ag(NH3)2]+ Ag = 47 +1 (Ag+) 2 x 2 = 4 (47-1)+4=50 

[CuCl2]- Cu = 29 +1 (Cu+) 2 x 2 = 4 (29-1)+4=32 
 

4- [Pt(NH
3
) 

3
Cl

3
]Cl esa fdruk izfr'kr Dyksjhu dk vo{ksi.k gksrk gS\

(a) 25% (b) 50%

(c) 75% (d) 100%

5- [Pt(NH
3
)

4
Cl

2
]Cl

2
 esa fdruk çfr”kr Dyksjhu dk vo{ksi.k gksrk gS\

(a) 25% (b) 50%

(c) 90% (d) 100%

6- fdlh ladj esa èkkrq dk EAN dSls izkIr gksrk gS\
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tc dksbZ milgla;kstu dkjd (Coordination Agent) ,d lkFk ,d ls vfèkd
milgla;kstu fLFkfr;ksa dks Lohdkjrk gS rks dhysV (Chilate) curs gSaA bl izdkj ds
fjax ;k oy; (Ring) cukus okys oxksZa dks cgqnarqj (Polydentate) dgrs gSaA ;fn nks
lgla;kstu fLFfr;k¡ Lohdkj dh xbZ gSa rks ml oxZ dks f}narqj ;k f}MS.VsV
(Bidentate) dgrs gSaA ;fn rhu rks f=narqj ;k f=MS.VsV (Tridentate) bR;kfn dgrs
gSaA

fxYczVZ Vh- ekSxZu vkSj ,p-Mh-ds- fMª;w (Gilbert T. Morgan and H.D.K. Drew,
1920) us f}MS.VsV okys lewgksa dks dhysV cukus okys lewgksa dks dhysV cukus okys oxZ
(Chelating Groups ) dgk vkSj bl izdkj izkIr lajpukvkssa dks dhysV oy; (Chelate
Rings ) dgk tkrk gSA tc bu oy;ksa esa èkkrq vk;u dks feykdj dqy pkj ;k ik¡p
lnL; jgrs gSa rks ;s vR;fèkd LFkk;h gksrs gSaA

fudy&MkbesfFky XykbZvkdthe
(Nickel-Dimethyl Glyoxime)

(f=la;kstd vk;u 3+Al  vkSj ,slsfVy,slhVksu] 3 2 3CH COCH COCH , dk dhysV
,d ,syqfefu;e vk;u rhu dhysV lnL; (Chilate Member) dhysV oy; (Chilate

Ring) ls lacafèkr gS] Al dh mi;lgla;kstdrk la[;k 6 gS) A

(Bond Principle in Coordination

Compounds)

fltfod ds fl)kr ls milgla;kstd ;kSfxdksa ds O;ogkj esa Kkr lHkh rF;ksa dh
O;k[;k ugha gks ikrhA vktdy milgla;kstu esa caèk ds foospu ds lEcUèk esa pkj
lqLi"V mixeu gSaA ;s gSa %

(i) fØLVy {ks= fl)kUr (Crystal Field Theory )

(ii) la;kstdrk caèk fl)kUr (Valence Bond Theory)

(iii) vk.kfod d{kd fl)kUr (Molecular Orbital Theory)

(iv) fyx.M {ks= fl)kUr (Ligand Field Theory)

;gk¡ budk laf{kIr mYYks[k gh fd;k tk,xk D;ksafd budk foLr`r foospu bl iqLrd
ds {ks= ls ijs gSA

(Crystal Field Theory)  bl fl)kUr ds vuqlkj]
ftldh vfHkdYiuk g¡l ckFks (Hans Bathe) rFkk tku gS'kczksd oku oySd (John

Hasbrouck van Vleck) us dh Fkh] dsUnzh; èkkrq vk;u rFkk mlds fyxS.Mksa esa gksus
okyk cUèk fo”kq)r% fLFkj oS|qr vkd"kZ.k ls gksrk gS] vFkkZr~] èkukfo"V èkkrq vk;u rFkk
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fyx.M ij vfuok;Zr% fo|eku vkaf”kd _.k vkos”k ds vkd"kZ.k ls gksrk gSA ;fn
fyx.M mnklhu v.kq gS] rks f}èkqzo dk _.kkRed fljk dsUnzh; èku vkWfcZVyksa esa izfo"V
ugha gksrs gSaA

(Formation of Chilate)  tc ,fFkyhuMkb,ehu (Ethylene

Diamine) rRoksa ds nks v.kq NH
2 
– CH

2 
– CH

2 
– NH

2 
fudy (Ni)2 ls la;ksx djrs

gSa] rks bls fuEu izdkj ls n'kkZ;k tk ldrk gSA

 
 Chelate with one Chelate with two 
 ethylenediamine Legand ethylenediamine Legand 

 
 Chelate with three 
 ethylenediamine Legand 

Tkks fd ,d f}narqj fyx.M gS Cu2+ ds lkFk bldk lacaèk gksrk gS ftlesa N ,d nkrk

v.kq gS] ,d ladqy vk;u dk fuekZ.k djrk gS 
2

2 2 2 2
Cu NH -CH -NH

,fFkyhuMkb,ehu (Ethylenediamine), ,d f}narqj fyx.M] Cu v.kq ds lkFk ladqy
cukrk gSA

bl tfVy vk;u ds fuekZ.k esa ,fFkyhuMkb,feu v.kq dhysfVax fyx.M
(Chelating Ligand)  dk dke djrs gS vkSj bl çdkj cus ladqy vk;u dks dhysfVax
vk;u (Chelating Ion) dgrs gSA ysfdu dqN v.kq - -OH , Cl   vkSj -

2NH  vkfn esa
buds ijek.kq ;qXeksa dk dks.k bl rjg ls cuk gksrk gS tks bUgsa vfHkfØ;k djus ls
jksdrk gSA mHk;narqj fyx.M (Ambidentate Ligand) dk dhysfVax ds fuekZ.k esa
lcls T;knk mi;ksx gksrk gS ijUrq gj cgqanrqj fyx.M (Polydentat Ligand)

dhysfVax fyx.M ugha gks ldrkA

(Classification of Chilates)

dhysV~ dks ge fuEu nks Js.kh;ksa esa ck¡Vrs gS & igyh iafä dss vkarfjd èkkrq ;kSfxd
vkSj f}rh; iafä ds èkkrq ;kSfxd okys dhysV~lA

1- s & tks dhysV fdlh
rjg ds vkos”k ugha j[krs gS ;s çk—frd :Ik ls xSj&bysDVªkWbM gksrs gS tSls
fd $ (gly)

3
]0, [Co3+(acac)

3
]0, [Cu2+(big)

2
]0



milgla;kstd ;kSfxd]
vkWDlhdj.k ,oa vip;u

Lo&vfèkxe 91

ikB~; lkexzh

2- & ftu dhysV~l esa vkos”k
ik, tkrs gS ;s çkÑfrd :Ik ls bysDVªkWbM gksrs gS tSls fd 3+ 3+

3
[Co e ]n ,

2 + -
3[Co (acac) ]

milgla;ksdrk ;kSfxd ds uke fuEufyf[kr fu;eksa ds vuqlkj j[kssa tkrs gS&
¼1½ igys fyxS.Mksa ¼Ligands½ ds uke fy[ks tkrs gSA ;fn ,d gh izdkj ds ,d ;k

vfèkd fyx.M gksa rks muds uke ds igys eksuks (Mono), Mkb (Di), Vªkb (Tri)

vkfn yxk fn;s tkrs gSA ;fn fyx.M nks ;k vfèkd fHkUu&fHkUu izdkjksa ds gksa
rks muds uke bl Øe esa fy[ks tkrs gSa&
_.kkRed fyx.M (Negative Ligand), mnklhu fyx.M (Neutral Ligand),

èkukRed fyx.M (Positive Ligand)A

¼2½ ;fn fyx.M ds uke ds vUr essa vkbM (ide) vkrk gS rks bls vks (o) esa cny
nsrs gS tSls DyksjkbM dks Dyksjks esa, lkb,sukbM dks lkb,suksa esa, gkbMªkWDlkbM
dks gkbMªkDlks esa, vkDlkbM dks vkDlks esa, vkfnA ;fn uke ds vUr esa ,sV
(ate) ;k vkbV (ite) vk, rks b (e) dks vks (o) esa cny nsrs gS tSls lYQkbV
dks lYQkbVks esa] lYQsV dks lYQsVksa esa] lkb,susV dks lkb,susVksa esa vkfnA

¼3½ mnklhu fyxS.Mksa esa veksfu;k dks ,sehu esa rFkk ty dks ,sDoks esa cny nsrs gSA
;fn fyx.M dksbZ vU; mnklhu v.kq gS rks mldk uke ewy #i es gh j[krs gSA

¼4½ fyxS.Mksa ds bl çdkj j[ks gq, uke ds ckn dsUæh; ijek.kq dk uke fy[krs gS
rFkk mldh vkWDlhdj.k dh voLFkk dks muds uke ds ckn dks"Bksa ds Hkhrj
jkseu vad fy[k dj fufnZ"V dj nsrs gSA

¼5½ ;fn ladj vk;u ?kuk;u gks rks dsUæh; ijek.kq dks muds lkekU; uke }kjk
gh O;Dr djrs gSaA fdUrq ;fn milgla;kstd vk;u _.kk;u gks rks dsUæh;
ijek.kq ds uke ds vfUre Hkkx dks ,sV (ate) esa ifjf.kr dj nsrs gSaA mnklhu
v.kqvksa ds ukeksa esa dksbZ fo”ks"krk ugha gksrh gSA

[Co(NH
3
)

6
]Cl

3
gSDlk,sehu dksckYV (III) DyksjkbV

[Co(NH
3
)

5
Cl)2+ DyksjksisVk,sehu dksckYV (III) vk;u

+

3 24
Co NH Cl MkbDyksjkSVSVªk,sehu dksckYV (III) vk;u

3 4 34
Co NH SO NO lYQSVksVSVªk,sehu dksckYV (III) ukbVªsV

4 6
K Fe CN iksVSf”k;e gSDlkb,suks QsjsV

+

3 2
Ag NH Mkb,sehu flYoj (I)

2+

3 4
Cu NH VSVªk,sehu dkij (II) vk;u
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-

2
Ag CN MkbZlkb,suks vktsZUVsV

2-

4
Pb OH VSVªkgkbMªkWDlsk IyEcsV (II) vk;u

3-

6
Fe CN gSDlkb,suks QsjsV (III) vk;u

3-

6CoCl gSDlkDyksjks dksckYVsV (III) vk;u

3 42
Pt NH Cl VSVªkDyksjks Mkb,sEehu IySfVue (IV)

3 2
Ag NH Cl Mkb,sfEeuks flYoj (I) DyksjkbM

33
Cr en Cl fVªi* (,fFkyhu Mkb,ehu) Øksfe;e (III) DyksjkbM

1- ukedj.k dk Øe vkSj ,d vk;fud tfVy ;kSfxd ds vk;u

(i) vxj ,d tfVy ;kSfxd vk;fud gS vFkkZr~ ;fn dksbZ feJ.k vk;uksa vkSj
_.kk;uksa ls fufeZr gksrk gS rks èkuk;u ds uke ls igys mYys[k fd;k tkrk
gS vkSj rc _.kk;uksa dk uke fy[kk tkrk gSA mnkgj.k ds fy,%

 2 6K PtCl ,ds ukedj.k esa] K+ igys fy[kk x;k gS vkSj fQj ckn esa

_.kk;uksa dk uke 
2

6PtCl  dk mYys[k fd;k x;k gSA

 3 25
Co NH Cl Cl ds ukedj.k esa] 3 5

Co NH Cl  igys fy[kk

x;k gS vkSj fQj ckn esa _.kk;uksa dk uke Cl dk mYys[k fd;k x;k
gSA


2-4+ 2+ 2+

3 2 44
[Pt NH Cl  Pt l] C  ds ukedj.k esa] 4+ 2+

3 24
[Pt NH Cl ] igys

fy[kk x;k gS vkSj fQj ckn esa _.kk;uksa dk uke [Pt2+Cl
4
]2- dk mYys[k

fd;k x;k gSA

(ii) ;fn tfVy ;kSfxd xSj&vk;fud ¼U;wVªy (Neutral)½ gS] rks tfVy ;kSfxd
dk uke ,d “kCn ds :Ik esa fy[kk tkrk gSA vr% [(NH

3
)

4
Cl

2
]  ds uke ,d

“kCn ds :Ik esa fy[kk tkrk gSA

2- milgla;kstd {ks= esa ekStwn ;kSfxdksa dk uke dSls nsuk gS\ milgla;kstd
ladqy esa ekStwn ;kSfxdksa ds ukedj.k esa igys fyx.M dk ukedj.k fd;k tkrk gS
vkSj fQj dsanzh; èkkrq ijek.kq ds uke dk mYys[k fd;k tkrk gSA

3- fyxS.Ml dk ukedj.k (Nomenclature of Ligands)

(i) mnklhu fyx.M dk ukedj.k

(ii) _.kkRed fyx.M dk ukedj.k

(iii) èkukRed fyx.M dk ukedj.k

(iv) Lora= d.kksa dk ukedj.k% ;s rVLFk ;kSfxd gksrs gSa vkSj mu ij dksbZ vkos'k
ugha gksrk gSA dqN eqDr ;kSfxdksa ds mnkgj.k uhps dh lkj.kh esa ns[ksaxsA
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èkukRed fyx.M ds mnkgj.k%&
 +

4NH  Ammonium  +
2O  Oxygenyl 

 +
3H O  Hydronium  +

2NO  Nitronium 

 +NO  Nitrosonium  
+

3 2H N-NH   Hydrazinium 

 Lora= ;k eqä d.k ds mnkgj.k %&

3CH  Methyl 
2 5C H   Ethyl 

6 5C H  Phenyl 
3CH CN  Acetonitrile 

4- dsUnzh; èkkrq ijek.kq dk uke dSls nsa bl ifjizs{; esa fuEufyf[kr nks fLFkfr;k¡
curha gS %

(i) ;fn tfVy ;kSfxd ds milgla;kstu {ks= dk _.kkRed çHkkj gksrk gS
rks dsanzh; èkkrq ijek.kq ds uke ds var esa ,sV (ate) fy[kk tkrk gS vkSj
èkkrq dh vkWDlhtu dh voLFkk ¼pkgs èkukRed] _.kkRed ;k “kwU;½
jkseu vadksa esa fy[kh tkrh gS (0, I, II, III….-I, -II, -III bR;kfn½ dks"Bd
esa èkkrq v.kq (Metal Atom) ds uke ds var esa ,sV (ate) dqN èkkrqvksa ds
uke uhps rkfydk 7 esa fn, x, gSaA

Cr Chromate Cd Cadmate 
Co Cobaltate Zn Zincate 
Cu Cuperate Si Silicate 
Pd Palladate Ni Nicklate 
Re Rhenate Al Aluminate 
Ir Iridate B Borate 
Os Osmate Pt Platinate 
Hg Mercurate   

 
fuEufyf[kr tfVy ;kSfxdksa ds uke dsanzh; èkkrq ijek.kq ds ukedj.k dks
n”kkZrs gSaA

2 4Na CrOF  & lksfM;e VsVªk¶yksjkWDlksØksesV (IV)

4 4
K Ni CN  & iksVSf'k;e VsVªklkbuksfudysV (0)

4
Co CO & VsVªkdkcksZukby dksckYVsV (I)

(ii) ;fn tfVy ;kSfxd esa _.kkRed vkosf'kr fd, x, milgla;kstd dh
txg ,d vEy gS] rks èkkrq dk uke ^bd* (ic) esa lekIr gksrk gS] tSls

fd 2 6H PtCl  dks gsDlkDyksjks IySfVfud vEy (IV) dgrs gSA

(iii) dqN èkkrqvksa ds fy, muds ySfVu ukeksa dk mi;ksx fd;k tkrk gS tSls%&

Fe Ferrate Pb Plumbate 
Ag Argentate Au Aurate 
Sn Stannate   
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fuEufyf[kr tfVy ;kSfxdksa ds uke dsanzh; èkkrq ijek.kq ds ukedj.k dks
n”kkZrs gSaA

4 6
K Fe CN & iksVSf”k;e gsDlklk;uks Qsj~jsV (II)

3 4Na AgF  & lksfM;e VsVªk¶yksjks vjtsusV (I)

(iv) ;fn tfVy ;kSfxd ds milgla;kstu {ks= esa èkukRed vkos'k gS ;k rVLFk gS]
tSls fd xSj&vk;fud] dsanzh; èkkrq ijek.kq dk uke blh çdkj jgrk gS vkSj
èkkrq dh vkWDlhdj.k voLFkk] èkkrq ds uke ds var esa dks"Bd esa jkseu vadksa esa
fy[kh tkrh gSA fuEufyf[kr mnkgj.k bl dFku dks Li"V djrs gSa&

3 2
[Ag NH ] & Mkb,ekbu flYoj (Diammine Silver(I) Ion)

0

4
Ni CO  & VsVªkdkcksZukby fudsy (Tetra Carbonyl Nickel (0))

5- fdl çdkj oxZ leryh; (Square Planar) vkSj v"VQydh; (Octahedral)

;kSfxdksa ds ¼fll (Cis)½ vkSj Vªkal (Trans) leko;o (Isomers) ¼T;kferh; :Ik ls
laHkkjh½ dk uke dSls ysa ns[k ldrs gSA

6- vkWfIVdy ¼izdkf'kd½ :Ik ls laHkkjh %

ge tkurs gSa fd MsDlVªks (Dextro) vkSj ysoks (Levo) :Ik vkWfIVdyh lfØ; leko;o
gSaA ;|fi eslks (Meso) izdkj vkWfIVdyh lfØ; leko;o gSa] rFkkfi vkWfIVdyh
fuf"Ø; esa eSlks izdkj (Meso Form) dk blds uke ;k lww= ds Bhd igys ;k lw=
esa Mkyus ds }kjk fufnZ"V fd;k tkrk gSA blh çdkj ysoks izdkj (Levo Form) dks
blds uke ;k lw= ls igys fufnZ"V fd;k tkrk gS] eslks izdkj dk eslks leko;o
(Meso Isomer) dgrs gSaA bl çdkj MsDlVªks iksVsf”k;e (III) dks d ;k (+)

3+
3 2 4 2

K Ir C O  ds :Ik esa O;ofLFkr fd;k tkrk gSA

7- tfVy ;kSfxd esa n`f"Vxr :Ik ls lfØ; fyx.M dk ukedj.kA

blds dqN mnkgj.k ;gk¡ fn;s x;s gS %

(i)
2

2 5
Fe H O NO

(ii) 2 5
Na Fe CN NO

(iii) 3 3 45
Co N NH SO

(iv) 2 s 5K O NCl

(v) 2 32 2 2
K Cr CN O O NH

(vi) 4K CrF O

(vii) 3 3
Na BH OCH
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(viii) [Pt(NH
3
)

4
Cl

2
][PtCl

4
]

(ix)
0

3 6 5 2
Be CH -CO-CH-CO-C H

(x) 4 4
K Ni CN

(xi) 4H AuCl

(xii) 4H BF

(Solution)
2+

2 5
Fe H O NO  vk;u esa Fe, $2 vkWDlhdj.k voLFkk esa gS] vkSj dksbZ Hkh

NO, NO+ +1 ds :Ik esa ekStwn gSA Fe(Fe + = 3d64s1 = 3d7, n = 3) dh vkWDlhdj.k
voLFkk bl rF; ls iqf"V dh tkrh gSa fd [Fe(H

2
O)

5
(NO)]2+ vk;u rhu vfu;ksftr

bysDVªkWuksa (µ=3.9 B.M.) dh mifLFkfr esa vuqpqacdh; vuq:Ik gSA bl vk;u ls sp3d2

ladj.k ¼mPp fLiu ;kSfxd vk;u½ ifj.kke izkIr gksrk gS blfy, fn, x, ;kSfxd
vk;u dk uke isaVDok ukbVªkslhy (Pentaaqua Nitrosyl) vk;u gSA

7- Al dh mi;lgla;kstdrk la[;k fdruh gS\

(a) 4 (b) 5

(c) 6 (d) 7

8- ;fn nks lgla;kstu fLFfr;k¡ Lohdkj dh xbZ gSa rks ml oxZ dks D;k dgrs
gS\

(a) f}narqj (b) mi;lgla;kstdrk

(c) èkukfo"V (d) ,syqfefu;e

9- fyx.M fdrus izdkj ds gksrs gSa\

(a) 2 (b) 3

(c) 4 (d) 5
10- ;fn fyx.M ds uke ds vUr essa vkbM vkrk gS rks blssa cny nsrs gS\

(a) rksa (b) fl

(c) yk (d) vksa

11- dhysV fdls dgrs gSa\

milgla;kstd ;kSfxd esa leko;ork ifjp; & ,sls milgla;kstd ;kSfxd ftuesa
leku vkf.od lw= (Molecular Formula) gksrk gS ijarq muds fyx.M dsanzh; èkkrq
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ijek.kq ls fofHkUu çdkj ls tqM+s gksrs gSa] mUgsa leko;oh (Isomerism) dgrs gSaA bl
leko;ork ds fofHkUu xq.k gS] vyx&vyx leko;fo;ksa dks tUe nsus okyh ?kVuk
dks leko;ork dgk tkrk gSA leko;ork nks çdkj dh gksrh gSA

(i) lajpukRed leko;ork (Structural Isomerism)

(ii) LVhfj;ks ¼lef"V½ leko;ork (Stereoisomerism)

(Structural Isomerism) & milgla;kstd ;kSfxd dh
lajpukvksa esa gksus okys varj ds dkj.k mRiUu gksrh gSa ;g leko;ork fuEufyf[kr
çdkj dh gSA

(Coordination Isomerism)  bl leko;ork
esa nks ;kSfxdksa ds vyx&vyx Hkweki gksrss gSa ijUrq muds ln”̀k gksrs gSa] tks fuEu

gS tSls fd 2+
2 22

Ni P.Et.Ph Br  ;kSfxd ¼pkj lefUor ladqy½A nks rjg ls

ge leko;ork dks ns[k ldrs gS&

1- buesa ls ,d gjk vkSj vuqpqacdh; :Ik esaA

2- nwljk Hkwjk vkSj f}pqacdh; ds :Ik esaA

gjs jax dk :Ik prq"Qydh; gksrk gS tcfd Hkwjk Lo:i oxZ leryh; gksrk
gSA bl çdkj bUgsa fofHkUu HkkSfedh dh t:jr gksrh gS] ijarq bu nksuksa
leko;ork es le la[;k (=4) gksrh gSA

(Ionization Isomerism)  milgla;kstd ;kSfxd
ds vk;uhdj.k dks çnf'kZr djus okys ;kSfxd dks vk;uu leko;ork dgk
tkrk gSA bu leko;arjksa dk ,d gh vkf.od lw= gksrk gS vkSj tc milgla;kstd
ladqy es fyx.M fn, tkrs gSa vkSj milgla;kstd {ks= ls ckgj dh vksj
mifLFkr _.kk;u ,d nwljs ls vnyk cnyh (Exchange) djrs gSa rks mudk
fuekZ.k gksrk gSA bl çdkj çR;sd tksM+s ds tfVy ;kSfxd nksuksa esa ,d nwljs ds
fy, vk;fud leko;ork gSA

(i) 3 45
Co NH Br SO  vkSj 3 45

Co NH SO Br

(ii) 3 2 24
Co NH Cl NO  vkSj 3 24

[Co NH Cl NO Cl

(iii) 3 2 24
Pt NH Cl Br  vkSj 3 2 24

Pt NH Br Cl

(iv) 3 3 45
Co NH NO SO  vkSj 3 4 35

Co NH SO NO

(v) 3 24
Cr NH I ]Br  vkSj 3 4

Cr NH IBr I

(vi) 3 45
Fe NH CN SO  vkSj 3 45

Fe NH SO CN

vk;uhdj.k leko;ork fofHkUu xq.kksa dks fn[kkrk gS tSls] 3 45
Co NH Br SO

vkSj 3 3 45
Co NH NO SO ]Br II  tks uhps of.kZr :Ik ls fHkUu&fHkUu

xq.kksa dks n”kkZrs gSa %
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(i) (I) yky cSaxuh gS tcfd (II) yky gSA

(ii) tc ;s milgla;kstd ikuh ds lkFk ?kqyrs gS rks fuUe vk;uksa dk fuekZ.k
djrs gSaA tSls %

(I) yky cSaxuh

2+
2-

3 4 3 45 5
Co NH Br SO Co NH Br +SO

(II) yky

4 + -
3 4 3 -5 5

Co NH SO Br Co NH SO ] +Br

(Water Isomerism)  bl çdkj dh leko;ork
vk;uu leko;ork ds leku gSA gkbMªsV~l leko;ork ls tc H

2
O v.kqvksa

;k vk;uks }kjk çfrLFkkfir fd;k tkrk gS tks orZeku vk;uksa ds {ks= çkIr gksrs

gSaA 3 2 4CrCl (6H O)  ;s rhu rjg ds gkbMªsV leko;ork es ik;s tkrs gS tks

fuEu gS %

2 3 2 2 26 5
Cr H O Cl I , Cr H O Cl Cl .H O II  vkSj

2 2 24
Cr H O Cl Cl.2H O III

(Coordination Isomerism)  bl çdkj dh
leko;ork mu fefJr ;kSfxdksa }kjk çnf”kZr gksrh gS tks fefJr èkuk;u rFkk
fefJr _.kk;uksa ls fufeZr gksrs gSaA milgla;kstd leko;ork rc izkIr gksrh
gS tc nksuksa milgla;kstd {ks=ksa ds dqN ;k lHkh fyx.M ,d nwljs ds lkFk
ijLij cny jgs gSA bl çdkj buesa ls çR;sd tksM+h esa milgla;kstd ;kSfxd
,d nwljs esa leko;oh gksrs gSaA

(i) [Cr3+(NH
3
)

6
]3+[Cr3+(CN)

6
]3- vkSj [Cr3+(NH

3
)

4
(CN)

2
]+

[Cr3+(CN)
4
(NH

3
)

2
]–

(ii) [Pr2+(NH
3
)

4
]2+ [Pt2+Cl

4
]2-  vkSj  [Pt2+(NH

3
)

3
CI]+[Pt2+CI

3
(NH

3
)]–

(ii) [Co3+(NH
3
)

6
]3+ [Cr3+(CN)

6
]3- vkSj [Co3+(CN)

6
]3-[Cr(NH

3
)

6
]3+

5. (Linkage Isomerism)  fyadst leko;ork mHk;narqj
fyx.M ls izkIr gksrh gSA ;s fyx.M ,d ls vfèkd rjhds ls milgla;kstu
dj ldrs gSaA

 [Co(NH
3
)

5 
ONO]Cl

2
] ukbVªks milgla;kstd& yky jax

[Co(NH
3
)

5 
NO

2
]Cl

2
 ukbVªks milgla;kstd& ihyk jax

(Coordination Position Isomerism)

bl çdkj dh leko;ork mu fefJr ;kSfxdksa }kjk fn[kk;h tkrh gS ftlesa
fczftax fyx.M gksrk gS vkSj blhs rjg tc xSj&fczftax fyx.M ijek.kq ds



milgla;kstd ;kSfxd]
vkWDlhdj.k ,oa vip;u

98 Lo&vfèkxe
ikB~; lkexzh

ukfHkd esa vyx rjg ls LFkkfir gksrs gS] bl çdkj (I) vkSj (II) ,d nwljs ds
milgla;kstd fLFkfr leko;ork gSa D;ksafd NH

3 
v.kqvksa vkSj Cl– vk;uksa

¼xSj&fczftax fyx.M½ vyx çdkj ls nks Co3+ v.kqvks ds pkjksa rjQ LFkkfir
gks tkrs gSaA

fuEufyf[kr dksckYV ds f}dsUnzh; ;kSfxd Hkh milgla;kstu fLFkfr leko;ork
fn[kkrs gS pw¡fd lhekorhZ fyx.M tSls 6 NH

3 
v.kqvksa vkSj 2 Cl– vk;u

vleferh; vkSj leferh; :Ik esa dsUnzh; dksckYV ijek.kq ds rjQ fLFkr jgrs
gSA

(Ligand Isomerism)  dqN fuf”pr fyx.M leko;o
ds :Ik esa jgrs gS tSls çksisu ds Mk;kekbu vo;o nks leo;o :Ik es jgrs
gSA mudks 1] 2&Mk;feuksa çksisu ;k çksfifyu Mk;feu (pn) rFkk 1] 3&Mk;kfeuks
çksisu ;k VªkbesfFkfyu Mk;feu (tn).ds :Ik es tkurs gSA

(Polymerisation Isomerism)  bl çdkj dh
leko;ork mu ;kSfxdks esa ikbZ tkrh gS tks dqN lkèkkj.k fefJr ;kSfxdksa ls
cus gksrs gaSA ;s lHkh fefJr ;kSfxd leku vuqikr esa fofHkUu èkkrq ijek.kq vkSj
fyx.M esa jgrs gSA mnkgj.k Lo:Ik fuEufyf[kr fefJr ;kSfxdksa dh ,d
nwljs ds çfr cgqyh—r leko;rk gSA pw¡fd fefJr ;kSfxd la[;k ¼2½ vkSj ¼3½
;kSfxd la[;k ¼1½ vkSj ¼4½ ds Mk;ej gksaxs bls ge uhps fn;s x, rkfydk (9)

ds }kjk le> ldrs gSaA

 Co3+ NH3  -
2NO  

(i) 3 2 33
[Co NH NO  1 3 3 

(ii) 3 2 66
Co NH Co NO  2 6 6 

(iii) 3 2 3 22 44 2
Co NH NO [Co NH NO  2 6 6 

(iv) 3 2 2 65 23
Co NH NO Co NO  5 15 15 

 
ouZj (Werner) us pkj mila;ksdrk ;kSfxdksa dks leryh rFkk N% milgla;ksftr

;kSfxdksa dks v"VQydh; foU;kl fn;kA ;g foU;kl blesa ls dqN milgla;kstdksa
}kjk iznf”kZr èkqzo.k ?kw.kZdrk rFkk mudh vlefr dss vuqdqy FkkA bl izdkj PtCl

2
.2NH

3

;k 2 3 2[Cl .Pt (NH ) ] ] tks fd ,d pkj milgla;ksftr milgla;kstd gS] leryh

foU;kl }kjk fu:fir fd;k tkrk gS vkSj ;g nks leko;oh :iksa esa gksxk] fll o VªkalA
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fp= 3-1 ls Li"V gS fd nks Dyksfju ijek.kq o nks veksfu;k v.kq oxZ ds pkjksa
dksuksa esa ,d lery esa fLFkr gSa vkSj ,slh nks O;oLFkk,¡ gSaA ;fn veksfu;k ijek.kq (;k
nks Dyksjhu v.kq) fudVorhZ gSa rks fll :Ik curk gS vkSj ;fn ;s fod.kZr% fLFkr gSa]
rks Vªkal :i curk gSA

 

fll   Vªkal

vc ge ,d N% milgla;ksftr milgla;kstd dss ckjs esa tkusaxsA ladj

3 32 4
NO Co. NH Cl;k VSVªk,sehuks&dksckYV DyksjkbM] ;k oLrqr% 

4

3Co NH

*,sls lewgksa ds fy, Mkb (Di)] Vªkb (Tri)] VSVªk (Tetra) vkfn ds LFkku ij fcl
(Bis)] fVªl (Tris)] VSVªkfdl (Tetrakis) vkfn vuqyXuksa dk iz;ksx fd;k tkrk gSA

[X
2
]X fdLe dk dksbZ Hkh ;kSfxd ftlesa 2X=Cl, NO  vkfn] nks fll ;k Vªkal

:iksa esa gksxk ftlds xq.k fof”k"V gkasxsA fp= 3-2 ds vuqlkjLo:i fu:fir djsaxsA pwfd
;g ladj N% milgla;ksftr gS] bls v"VQydh; foU;kl }kjk fu:fir fd;k tkrk
gSA N% milgla;ksftr lewg (vFkkZr~] nks NH

2
 lewg vkSj NH

3
 lewg) le v"VQyd

ds dks.kksa ij fLFkr gSaA ;s lewg eè; ijek.kq dksckYV ls vius&vius ukbVªkstu ds }kjk
la;qDr gSaA fp= ¼3-2½ ls fofnr gksrk gS fd lei{k esa NO

2
 lewg fudVorhZ LFkkuksa gS

tcfd foi{k :Ik esa os v"VQyd ds “kh'kksZ ij fLFkr gSA

CIS ¼fll½ TRANS ¼Vªkal½

Pkwafd ,fFkyhu Mkb,ehu (Ethylene Diamine) ds v.kq esa nks NH
2
 lewg gksrs gSa]

bldk ,d v.kq ladj cukus okys veksfu;k ds v.kqvksa ds cjkcj gSA ;fn ge ,fFkyhu]
H

2
N – CH

2 
– CH

2 
– NH

2
 dks bZu (en) }kjk iznf”kZr djsa rks dksckYV dk Ng

milgla;ksftr ladj  2 2 2
en Co NHO X  ds izdkj dk gksxk rc blds nks

lei{k :Ik rFkk ,d foi{k :i gksaxsA

nksuksa lei{k :Ik ,d nwljs ls fdlh fiaM rFkk “kh"kZ esa izfrfcEc dh Hkkafr lEcafèkr
gSaA v.kq esa ry dsUnz (Plane Central)] rFkk v{k lefefr (Axial Symmetry) ugha gSA
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CIS (I)

blfy, blds nks ?kw.kZd izdkf'kr lfØ; (Optically Active) vkSj ,d fuf"Ø;
jsflfed (Inactive Racemic) :Ik gksrs gSaA

12- ouZj us pkj milgla;kstd ;kSfxdksa dks leryh rFkk fdrus milgla;kstd
;kSfxdksa dks v"VQydh; foU;kl fn;kA

(a) 6 (b) 7

(c) 8 (d) 10

13- fdu lewgksa ds fy, Mkb] Vªkb] VSVªk vkfn ds LFkku ij fcl] fVªl vkSj---------
vuqyXuksa dk iz;ksx fd;k tkrk gS\

(a) VSVªkfdl (b) mila;ksftr

(c) èkzw.kZd (d) dksckYV

14- leko;ork ls vki D;k le>rs gSa\

ouZj çFke oSKkfud Fks ftUgksaus laØe.k èkkrq ladqyksa ds la;kstdrk cUèk fl)kar dh
O;k[;k dhA mudh ckrksa dks vkxs c<+krs gq, ,y- ikmfyax (L. Pauling) vkSj ts-ts-
LySVj (J.J. Slater) 1935 us oSysal caèk dk fl)kUr (Theory of Valence Band) fn;kA
bl Øe dks vkxs c<+krs gq, fØLVy {ks= (Crystal Field) fl)kar ¼,p ckFks (Hans

Bathe) 1929½] fyx.M {ks= fl)kUr (Ligand Field Theory) ;k vk.kfod  d{kd ;k
vkWfcZVy fl)kar (Molecular Obital Theory) ¼ts ,p oku oySd (J. H. von Vlack)

1935½ }kjk vkxs c<+k;kA ikmfyax (Pauling) }kjk izLrkfod bl fl)kUr ds vuqlkj]
fyx.M ,sls lewg gksrs gSa tks fdlh u fdlh <ax ls èkkrq vk;uksa dks bysDVªkWu ;qXe
iznku djrs gSa tks bysDVªksQu ;qXeksa ds xzkgh ds :Ik esa O;ogkj djrs gSaA

3 3 2 
Ag  2 :  NH    Ag  :  NH

2
2

3 3 4
Cu 4 :  NH  Cu  : NH

dsUnzh; èkkrq ijek.kq fyx.M vkWfcZVyksa ds lkFk lgla;kstd cUèkksa dh jpuk ds
fy, mila;kstdrk la[;k ftrus vkWfcZVy miyCèk djk nsrk gSA fyx.M dk v;qfXer
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bysDVªkWu ;qXe okyk vkWfcZVy èkkrq vk;u ds ladfjr vkfcZVyksa dk vfrO;kiu djrk
gS vkSj bls fyx.M bysDVªkWuksa dk èkkrq vk;u dks vkaf”kd nku ;k èkkrq vk;u o
fyx.M ds chp bysDVªkWu ;qXe dk lgHkktd le>k tk ldrk gSA vfrO;kiu
(Overlaping) ds QyLo:i &cUèk (-Bond ;k Sigma-Bond) ;k lEHkor% &cUèk
(-Bond ;k Pie-Bond) dh mRifr gks ldrh gSA fyx.M bysDVªkWu ;qXe fyx.M ds
ewy bysDVªkWfud foU;kl dks vifjofrZr j[krs gq, gh èkkrq vk;u d{kdksa ;k vkWfcZVyksa
esa izfo"V gks tkrs gSaA

;gka la;kstdrk caèk fl)kar (Valence Bond Theory) fuEufyf[kr gS] ftlesa
dsUnzh; èkkrq vk;u] caèk ds çdkj T;kehrh; vkSj pqacdh; xq.k dk fl)kar gSA
rkfydk ¼10½ ds vkèkkj ij ge bls vPNh rjg ls le> ldrs gSaA

1- dsUnzh; èkkrq ijek.kq ;k vk;u tks Hkh gks] ijek.kq d{kd ;k vkWfcZVy esa [kkyh
s, p, d,f la[;k miyCèk djkrs gS tks muds milgla;kstu la[;k ds cjkcj
gksrh gSA

2- fyx.M ds ,d d{k esa de ls de ,d tksM+k bysDVªWku gksrk gSA

3- [kkyh èkkrq ijek.kq ;k vk;u [kkyh laØe.k d{k esas ,d tksM+k ?kwerk jgrk gSA

;kSfxdksa ds T;kferh; ;k 3&Mh èkkrq ds çFke iafä esa laØe.k ds eq[; çdkj

2 sp(4s, 4px) js[kh; ;k 
frjNk 

[CuCl2]- 

3 sp(4s, 4px, 4py) f=dks.kh; 
leryh; ;k 
f=dks.kh; 
foÑr 

[Cu+Cl(tu)2]0   

4 
2 2

2
x y x, ydsp 3d 4s,  4p 4p  oxZ leryh; [Ni(CN)4]2-, 

[PdCl4]2- 

4 sp2(4s, 4px, 4py, 4dx2-y2) oxZ leryh; [Cu(NH3)4]2+ 

4 sp3(4s, 4px, 4py, 4pz  prq’Qydh; [NiCl4]2- 

5 dsp3(3dz2, 4s 4px, 4py, 4pz) f=dks.kh; 
f}fijkfeMh; 

Fe(CO)5, 
[CuCl5]3-, 
[Ni2+(triars)Br2]0 

5 
2 2

3
x y x y zdsp 3d ,  4s,  4p ,  4p ,  4p

 

oxZ fijkfeMh; [Co2+(triars)I2]0, 
[Ni(CN)5]3- 

6 
2 2 2

2 3
x y z x y zd sp 3d ,  3d ,4s,  4p ,  4p ,  4p   varj vkWfcZVy 

v’VQydh; 
[Ti(H2O)6]3+, 
[Fe(CN)6]3- 

6 
2 2 2

3 2
x y x y zsp d 4s,  4p ,  4p ,  4d ,  4d(  cká vkWfcZVy 

v’VQydh; 
[Fe+(NO+)(H2O)
5]2+, [CoF6]3- 
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la;kstdrk caèk fl)kar ladqyksa ds xq.kksa dks Li"V djus okyk ,d ljy fl)kar
gSA fdarq bldh dqN lhek,a gSa] bls fl)kar dh dfe;ka ;k nks"k Hkh dgk tk ldrk gSA

1. ;g fl)kar èkkrq ladqyksa esa fofHkUu lajpukvksa rFkk fofHkUu milgla;kstu
la[;k vkSj muds vkisf{kd LFkkf;Ro dh O;k[;k djus esa vlQy gSA
mnkgj.kLo:i ;g fl)kar bldh larks"ktud O;k[;k ugha dj ldrk fd
CO

2
 v"VQydh; ,oa prq"Qydh; nksuksa çdkj ds ladqy D;ksa cukrk gS

tcfd Ni
2
 lkèkkj.kr;k v"VQydh; ladqy (Octahedral Complex) T;knk

rFkk prq"Qydh; ladqy (Tetrahedral Complex) cgqr de cukrk gSA

2. dkWij 2 dh dsoy fo—r v"VQydh; ladqy (Distorted Tetrahedral Complex)
cukus dh ço`fŸk gksrh gS] Hkys gh igyh N% fyx.M leku gksaA

3. ;g fl)kar èkkrq ladqyksa ds muds pqcadh; ped O;ogkj ds vkèkkj ij
vkarfjd d{kd rFkk cká d{kd ladqyksa esa oxhZ—r djrk gS] tks Øe”k%
lgla;kstd rFkk vk;fud xq.k j[kus okys ekus tkrs gSaA dqN èkkrq ladqy
blds foijhr O;ogkj n”kkZrs gSaA

4. bl fl)kar ds vuqlkj laØe.k èkkrq ladqyksa ds jax rFkk pqacdh; vk?kw.kZ ladqy
ds èkkrq vk;u esa mifLFkr v;qfXer bysDVªkWuksa (Unpaired Electrons) ds dkj.k
gksrh gSaA vr% muds LisDVªe rFkk pqacdh; vk?kw.kZ esa ,d ifj.kkRed lacaèk gksuk
pkfg, fdarq ;g fl)kar bldh O;k[;k ugha djrk gSaA

5. bl fl)kar ds vuqlkj laØe.k èkkrq ladqyksa ds jax rFkk pqacdh; vk?kw.kZ ladqy
ds èkkrq vk;u ls mifLFkr v;qfXer bysDVªkWu ds dkj.k gksrh gSaA vr% muds
LisDVªe rFkk pqEcdh; vk?kw.kZ esa ,d ifj.kkRed lacaèk gksuk pkfg,] fdarq ;g
fl)kar bldh O;k[;k ugha djrk gSA

6. bl fl)kar ds vuqlkj èkkrq fyxS.M laacaèk xq.kkRed gSA bl fl)kar ds }kjk
ladqyksa ds LFkkf;Ro lacafèkr ifj.kkRed tkudkjh nsuk laHko ugha gSA

7. bl fl)kar esa èkkrq vk;u ds egRo dks Li"V ugha fd;k x;k gSaA

8. ;g fl)kar ladqy vk;uksa esa vuqpqEcdRo (Paramagnetism) dh rki ij
fuHkZjrk dks Li"V ugha djrk gSA

9. ;g fl)kar vfHkfØ;k dh nj rFkk fØ;kfofèk ds fo"k; esa dksbZ lwpuk ugha nsrk gSA

15- ikmfyax }kjk izLrkfod bl fl)kUr ds vuqlkj] fyx.M ,sls &&&&&
lewg gksrs gSa tks fdlh u fdlh <ax ls èkkrq vk;uksa dks iznku djrs gSa\

(a) vk.kfod (b) ijek.kq

(c) bysDVªkWu ;qXe (d) dksckYV

16- vkaf”kd nku ;k èkkrq vk;u o fyx.M ds chp bysDVªksu ;qXe dk &&&&&
le>k tk ldrk gS\

(a) lgHkktd (b) Hkktd

(c) mixeu (d) foijhrcUèkh

17- fyx.M ds chp bysDVªkWu ;qXe ds lgHkktd dks le>kb,A
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Dyksjhu o Qsjl DyksjkbM ds tyh; foy;u dh ikjLifjd vfHkfØ;k ij fopkj
dhft, tks fuEufyf[kr jklk;fud lehdj.k }kjk fu#fir gksrh gS

2FeCl
2
+ Cl

22FeCl
3

bls vk;fud #i esa bl çdkj fy[kk tk ldrk gS

2Fe2+ + Cl
2
  +2Fe3+ + Cl–

bl vfHkfØ;k esa Qsjl vk;u us ,d bysDVªkWu R;kxk (Donate) gS] ftlds
QyLo#i bldh la;kstdrk 2+ ls c<+ dj 3+ gks xbZ gS] tcfd Dyksjhu ds çR;sd
ijek.kq us ,d bysDVªkWu xzg.k (Accept) fd;k gS vksj mldh èku la;kstdrk esa ,d
dh deh gks xbZ gSA

og izØe ftlesa ijek.kqvksa ;k vk;uksa ls ,d ;k vfèkd bysDVªkWuksa dk gzkl
gksrk gS, vkWDlhdj.k (Oxidation) dgykrk gS tcfd og çØe ftles ijek.kq ;k
vk;u ,d ;k vfèkd bysDVªkWu xzg.k djrs gS, vip;u (Reduction) dgykrk gSA

mijksDr mnkgj.k esa Qsjl vk;u (Fe2+) vkDlhÑr gksdj Qsfjd vk;u (Fe3+) cu
x;k gS tcfd Dyksfju ijek.kq (Cl+) ds vip;u ls DyksjkbM vk;u (Cl–)  mRiUu gqvk gSA

(Redox Reactions)

vkWDlhdj.k o vip;u lkFk&lkFk gksrs gSA ,slh lexz vfHkfØ;k ftlesa vkWDlhdj.k
(Oxidation) o vip;u lkFk&lkFk ?kfVr gksrs gS, jsMkWDl vfHkfØ;k (Redox

Reaction) dgykrh gSA vr% jsMkWDl vfHkfØ;k nks vèkZ&vfHkfØ;kvksa dk ;ksx gksrk
gS% ,d vèkZ&vfHkfØ;k vkWDlhdj.k dks fu#fir djrh gS vkSj nqljh vip;u dks
vkWDlhdj.k ds çØe esa bysDVªkWu R;kxs tkrs gSa vkSj vip;u ds çØe esa bysDVªkWu
xzg.k fd;s tkrs gSa, vr% fdlh jsMkWDl vfHkfØ;k esa Hkkx ysus okys bysDVªkWuksa dk
vkDlhÑr gksus okys inkFkZ ls vipf;r gksus okys inkFkZ ij LFkkukUrj.k gksrk gSaA

Z& LVsul DyksjkbM }kjk Qsfjd DyksjkbM vip;u esaA

(i) SnCl
2 
+ 2FeCl

3 
 SnCl

4 
+ 2FeCl

2

vkWDlhdj.k vèkZ&vfHkfØ;k % Sn2+  Sn4+ + 2e

vip;u vèkZ&vfHkfØ;k % Fe3+ + e  Fe2+ + 2e

jsMkWDl vfHkfØ;k,¡ % Sn2+ + 2Fe3+ + ze  Sn4+ + 2Fe3+

jsMkWDl vfHkfØ;kvksa ds vU; dqN mnkgj.k vèkZ vfHkfØ;kvksa lfgr uhps fn,
x, gS%

(ii) 2Kl + Cl
2
  I

2
+2KCl

vkWDlhdj.k vèkZ&vfHkfØ;k % 2I–  I2 + 2e

vip;u vèkZ&vfHkfØ;k % Cl
2
 + 2e  2Cl–

jsMkWDl vfHkfØ;k % 2I– Cl
2
  I

2
 + 2Cl–
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(iii) SnCl
2
 + 2HgCl

2
  SnCl

4
 + Hg

2
Cl

2

vkWDlhdj.k vèkZ&vfHkfØ;k % Sn2+  Sn4+ + 2e

vip;u vèkZ&vfHkfØ;k % 2Hg2+ + Ze  Hg
2
2+

jsMkWDl vfHkfØ;k % Sn2+ + Ze + 2Hg2+  Sn4+ + Hg
2
2+ + Ze

(iv) Zn +  2H
2
 SO4  ZnSO

4
 + H

2

vkWDlhdj.k vèkZ&vfHkfØ;k % Zn  Zn2+ + 2e

vipxzu vèkZ&vfHkfØ;k % 2H+ + 2e  H2

jsMkWDl vfHkfØ;k % Zn + 2H+  Zn2++ H
2

(v) 2Na
3
S

2
O

3
 + I

2
  Na

2
S

4
O

6
 + 2NaI

vkWDlhdj.k vèkZ&vfHkfØ;k % 2S
2
O

3
2- S4O

6
2-+2e

vip;u vèkZ&vfHkfØ;k % 2I
2
 + 2e 2I-

jsMkWDl vfHkfØ;k % 2S
2
O

3
2- + I

2
 S

4
O

6
2-+2I

(vi) Zn + CuSO
4
  ZnSO

4
 + Cu

vkWDlhdj.k vèkZ&vfHkfØ;k % Zn  Zn2+ + 2e

vip;u vèkZ&vfHkfØ;k % Cu2+ + 2e  Cu

jsMkWDl vfHkfØ;k % Zn + Cu2+  Zn2+ + Cu

(Oxidation and Reduction)

jsMkWDl vfHkfØ;k esa] tks inkFkZ bysDVªkWu xzg.k djrk gS vkSj QyLo:Ik fuEurj
la;kstdrk voLFkk esa vipf;r gks (Reduce) tkrk gS] vkWDlhdkjd (Oxidizing)

dgykrk gS] tks inkFkZ bysDVªkWuksa dk ifjR;kx djrk gS vkSj QyLo:Ik mPprj
la;kstdrk voLFkk esa vkDlh—r gks tkrk gS] vipk;d (Reducing) dgykrk gSA

dqN çeq[k vkWDlhdkjd o muds vkaf'kd vk;fud lehdj.k tks Li"Vr%
vèkZ&vfHkfØ;k,¡ gSa] ;gka fn, gq, gSa %

1- iksVSf'k;e ijeSaxusV (Potassium Permanganate)] 4KMnO

vEyh; + 2+
4 2MnO +8H + 5e Mn +4H O

mnklhu -
4 2 2MnO + 2H O + 3e MnO +4OH

{kkjh; - 2-
4 4MnO + e MnO 

2- iksVSf'k;e MkbØksesV (Potassium Dichromate)] 2 2 7K Cr O

2- + 3+
2 7 2Cr O + 14H + 6e 2Cr + 7H O

3- lsfjd lYQsV (Ceric Sulphate)] 4 2
Ce SO ,

4+ 3+Ce + e  Ce

4- Dyksjhu (Chlorine)] 2Cl

-
2Cl + 2e 2Cl
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5- czksehu (Bromine)] 2Br

-
2Br + 2e 2Br

6- vk;ksMhu (Iodine)] 2I

-
2I + 2e 2I

7- iksVSf'k;e vk;ksMsV (Potassium Iodate)] 3KIO

- + -
3 2IO + 6H + 6e I +   3H O 

8- lksfM;e gkbiksDyksjkbM (Sodium Hypochloride)] NaClO
- - -

2ClO + H O + 2e Cl +   2OH

9- gkbMªkstu ijkWDlkbM (Hydrogen Peroxide)] 2 2H O

+
2 2 2  H O + 2H + 2e 2H O

10- eSaxuht MkbvkDlkbM (Manganese Dioxide)] 2MnO

+ ++
2 2MnO + 4H + 2e Mn +   2H O 

11- lksfM;e fcLe;qFksV (Sodium Bismuthate)] 2NaBiO

- + 3+
3 2BiO + 6H + 2e Bi +   3H O 

12- ukbfVªd ,flM (Nitric Acid)] 3HNO

lkUnz% - +
3 2 2NO + 2H +    e NO + H O

ruq% - +
3 2NO + 4H + 3e NO O + 2H 

dqN fof'k"V vipk;dksa dh lwph uhps nh xbZ gSaA mudh vkaf'kd vk;fud vfHkØ;k,¡
Hkh mfYyf[kr gSa %&

1- gkbMªkstu (Hydrogen)] 2H

+
2H 2H +2e

2- ftad (Zinc)] Zn

2 +Zn Zn +2e

3- gkbMªkstu vk;ksMkbM (Hydrogen Iodide)] HI

+
22HI I +2H e + 2

4- vkDlsfyd vEy (Oxalic Acid)] 2 2 4H C O

2-
2 4 2C O 2CO e + 2

5- Qsjl lYQsV (Ferrous Sulphate)] 4FeSO

2+ 3+Fe Fe + e
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6- LVSul DyksjkbM (Stannous Chloride)] 2SnCl

2+ 4+Sn Sn + 2e

7- lY¶;wjl ,flM (Sulfurous Acid)] 2 3H SO

2- +
2 3 2 4H SO + H O SO + 4H + 2e

8- lksfM;e Fkk;kslYQsV (Sodium Thiosulphate)] 2 2 3Na S O

2- 2-
2 3 4 62S O S O + 2e

9- gkbMªkstu ijkDlkbM (Hydrogen Peroxide)] 2 2H O

+
2 2 2H O 2H + O + 2e

(Equivalant Weight)& fdlh mipk;d ;k vipk;d dk rqY;kadh
Hkkj mlds v.kq Hkkj dks bysDVªkWuksa dh ml la[;k ls foHkkftr djus ls Kkr gksrk gS
ftls og vfHkfØ;k ls çkIr djrk gS vFkok [kks nsrk gSA bl çdkj dqN fof'k"V
vfHkfØ;kvksa ds rqY;kadh Hkkj fuEufyf[kr gSa %

¼1½ - + 2+
4 2MnO + 4H 5e Mn + 4H O

rqY;kadh Hkkj 
-
4 4MnO KMnO

= =
5 5

¼2½ - + 3+
2 7 2Cr O + 14H + 6e 2Cr + 7H O

rqY;kadh Hkkj 
2-

2 7 2 2 7Cr O K Cr O
= =

6 6

¼3½ 2-
2 4 2C O 2CO + 2e

rqY;kadh Hkkj 
2-

2 4 2 2 4C O H C O
= =

2 2

¼4½ 2- 2- +
2 2 4SO + H O SO + 2H + 2e

rqY;kadh Hkkj 
2-
3 2 3SO Na SO

= =
2 2

(Reduction Oxidation Number  ON)

fdlh rRo dk mip;ukad (Reduction) ,d la[;k gS tks mlds fdlh fo'ks"k ;kSfxd
ls lEcfUèkr gSA ;g ml mip;u ;k vip;u dh ek=k ls lEcfUèkr gS tks fd ml
rRo ds ,d ijek.kq dks eqä voLFkk ls ;kSfxd dh voLFkk rd ifjofrZr djus ds
fy, vko';d gSA la{ksi esa bls ON ls lwfpr djrs gSaA

mip;ukad èkukRed vkSj _.kkRed nksuksa çdkj ds gksrs gSaA ;fn ifjoŸkZu ds
fy, mip;u vko';d gS rks mip;ukad èkukRed (Reduction Positive) gksrk gSA
blh çdkj ;fn vip;u ifjoŸkZu ds fy, vko';d gS mip;ukad _.kkRed
(Reduction Negative) gksrk gSA
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fuEufyf[kr fu;e mi;ksxh gSa&

1- vyx vFkok eqDr rRo dk mip;ukad 'kwU; gksrk gSA

2- gkbMªkstu ¼gkbMªkbMksa ds viokn ds lkFk½ dk mip;ukad ,d gSA

3- vkDlhtu ¼ijkDlkbMksa ds viokn ds lkFk½ dk mip;ukad &2 gSA

4- fdlh èkkrq dk la;ksx voLFkk esa ¼gkbMªkbMksa ds viokn ds lkFk½ mip;ukad
èkukRed gksrk gSA

5- fdlh ewyd ;k vk;u dk mip;ukad mlds vuq:Ik èkukRed vFkok
_.kkRed oS|qr la;kstdrk ds rqY; gksrk gS ¼;g mlds oS|qr vkos'k ds
cjkcj gksrk gS½A

6- fdlh Hkh ;kSfxd dk mip;ukad 'kwU; gksrk gSA bls vyx&vyx ijek.kqvksa
ds mip;ukadksa ds ;ksx ls Kkr fd;k tk ldrk gSA mip;ukad esa çR;sd
rRo ds ijek.kqvksa dh ml la[;k dk xq.ku fd;k tkrk gS tks ml v.kq esa
mifLFkr gSA

fdlh rRo ds çfr ijek.kq vkWDlhdj.k vad (Oxidation Number) dks mldh
vkWDlhdj.k voLFkk dgrs gSA bldks rŸo ds çrhd ds nk;sa Åijh dksus ij mi;qDr
fpà }kjk fn[kk;k tkrk gSA mnkgj.kkFkZ Cao dk vFkZ gS fd dSfY'k;e èkkrq 'kwU;
vkWDlhdj.k voLFkk esa gSA Ca

2
2+ Cl

2
–1 ladsr nsrk gS fd dSfY'k;e vk;u $2

vkWDlhdj.k voLFkk vkSj nksuksa Dyksjhu vk;u &1 vkWDlhdj.k voLFkk esa gSaaA

;g Hkh ik;k x;k gS fd oxZ 1] 2] o 3 ds rŸoksa ds lHkh ;kSfxdksa es] dsoy dqN
FkksM+s&ls vioknksa dks NksM+dj] muds vkWDlhdj.k vad Øe'k% $1] $2] o $3 gksrs gSaA
oxZ 4] 5] 6 o 7 ds rŸo vusd vkWDlhdj.k vad çnf'kZr djrs gSaA laØe.k rŸo Hkh
vusd vkWDlhdj.k vad çnf'kZr djrs gSa ftudh O;qRifr djuk dfBu gS fdUrq
ftudh muds Kkr ;kSfxdksa ls O;qRifŸk dh tk ldrh gSA

mnkgj.kkFkZ] eSaxuht ds vkWDlhjd.k vad gSa&

4 +7 KMnO  esa( 2 4+6 K MnO  esa( 2+4 MnO  esa(
3

+3 Mn OH  esa( 2+2 MnCl esa(

budk ifjdyu vèkksfyf[kr <ax ls fd;k tk ldrk gS&

(i) 4KMnO  esa Mn

eku yhft, fd 4KMnO  esa Mn  dk vkWDlhdj.k vad ¼ON ;k Oxidation

Number) x gSA

K dk ON = +1

çR;sd O ijek.kq dk ON = –2

;kSfxd ds leLr ijek.kqvksa ds vkWDlhdj.k vadksa ds ;ksx dks 'kwU; ds cjkcj
j[kus ij]

1+ x + 4 × –2 = 0
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ftlls] 7x

blfy,] 4KMnO  esa Mn  dk vkWDlhdj.k vad = + 7 gSA

(ii) 2 4 K MnO   esa Mn

eku yhft, fd 2 4 K MnO   esa Mn  dk vkWDlhdj.k vad x gSA

K dk ON = +1

çR;sd O ijek.kq dk ON = –2

;kSfxd esa leLr ijek.kqvksa ds vkWDlhdj.k vadksa ds ;ksx dks 'kwU; ds cjkcj
j[kus ij]

2 x 4 2 0

;k x 6

blfy,] 2 4K MnO esa Mn  Eksa dk vkWDlhdj.k vad 6  gSA

(iii) 2MnO  esa Mn

eku yhft, fd 2MnO  esa Mn  dk vkWDlhdj.k vad x gSA

çR;sd vkWDlhdj.k ijek.kq dk ON = –2

;kSfxd es leLr ijek.kqvksa ds vkWDlhdj.k vadksa ds ;ksx dks 'kwU; ds cjkcj
j[kus ij]

x 2 2 0

;k x 4

blfy,] 2MnO  esa Mn  dk vkWDlhdj.k vad = + 4 gSA

(iv)
3

Mn OH  esa Mn

eku yhft, fd 
3

Mn OH  esa Mn  dk vkWDlhjd.k vad x gSA

gkbMªkWfDly vk;u dk ON = –1

;kSfxd esa leLr ijek.kqvksa ds vkWDlhdj.k vadksa ds ;ksx dks 'kwU; ds cjkcj
j[kus ij]

x 3 1 0

;k x 3

blfy,] 
3

Mn OH  esa Mn  Eksa dk vkWDlhdj.k vad = + 3 gSA

(v) 2MnCl esa Mn

eku yhft, fd 2MnCl  esa Mn dk vkWDlhjd.k vad x gSA
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çR;sd Dyksjhu vk;u dk ON = –1

x 2 1 0

x 2

2MnCl esa Mn  dk vkWDlhdj.k vad = + 2 gSA

fuEufyf[kr ds vkDlhdj.k vadksa dk ifjdyu dhft,%

(i) Cr dk 2 2 7Na Cr O  esa (ii) S dk 2 4H SO esa

(iii) P dk 3 4H PO  esa (iv) Al dk 4NaAl H  esa

(i) 2 2 7Na Cr O  esa Cr dk

ekuk fd 2 2 7Na Cr O esa Cr dk vkWDlhdj.k vad x gSA

Na dk ON = 1

çR;sd vkWDlhdj.k dk = – 2

vkWDlhdj.k vadksa ds ;ksx dks 'kwU; ds cjkcj j[kus ij]

2 2x 7 2 0

;k] x 6

blfy,] 2 2 7Na Cr O  esa Cr dk vkWDlhdj.k vad = +6 gSA

(ii) 2 4H SO esa S dk

ekuk fd 2 4H SO  esa S dk vkWDlhdj.k vad x gSA

H dk ON = +1

çR;sd vkWDlhdj.k dk = –2

vkWDlhdj.k vadksa ds ;ksx dks 'kwU; ds cjkcj j[kus ij]

2 x 4 2 0

;k] x 6

blfy,] 2 4H SO  esa Cr dk vkWDlhdj.k vad = +6 gSA

(iii) 3 4H PO  esa P dk

ekuk fd 3 4H PO  esa P dk vkWDlhdj.k vad x gSA

H dk ON = +1

çR;sd vkWDlhdj.k dk  = –2

vkWDlhdj.k vadksa ds ;ksx dks 'kwU; ds cjkcj j[kus ij]

3 1 x 4 2 0

;k] x 5

blfy,] 2 4H PO  esa Cr dk vkWDlhdj.k vad = +5 gSA
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(iv) Al dk Na Al H
4
 esa

ekuk fd Na Al H
4
 esa Al dk vkWDlhdj.k vad x gSA

gkbMªkstu dh gkbMªkbM esa vkWDlhdj.k vad = –1

 +1 + x – 4 = 0
x = + 3

blfy, Na Al H
4 
esa Al dk vkWDlhdj.k vad +3 gSA

(Oxidation with Relation to

(Oxidation Number)

(Reduction) tc dksbZ rRo vkDlh—r gksrk gS rks og ml voLFkk ls
ftlesa mldk vkWDlhdj.k vad de gksrk gS] ml voLFkk esa pyk tkrk gS ftlesa
mldk vkWDlhdj.k vad vfèkd gksrk gSA mnkgj.kkFkZ SO

2
 ds SO

3
 esa vkWDlhdj.k

esa lYQj dk vkWDlhdj.k vad $4 ls c<+dj $6 gks tkrk gSA

 tc dksbZ rRo vipf;r gksrk gS rks og mPprj vkWDlhdj.k voLFkk ls
fuEurj vkWDlhdj.k voLFkk esa pyk tkrk gS] vFkkZr~ mldk vkWDlhdj.k vad ?kV
tkrk gSA mnkgj.kkFkZ Fe

2
O

3
 ds vip;u ls Fe cuus esa yksgs dk vkWDlhdj.k vad

$3 ls ?kV dj 'kwU; gks tkrk gSA

blls ;g Hkh fu"d"kZ fudyrk gS fd fdlh jsMkWDl vfHkfØ;k (Redox

Reaction) esa vkWDlhdj.k dk vkWDlhdj.k vad ?kV tkrk gS rFkk vipk;d dk
vkWDlhdj.k vad c<+ tkrk gSA dqN vkWDlhdkjdksa o vipk;dksa ds vkWDlhdj.k vadksa
esa gksus okys ifjorZu uhps rkfydk esa fn, x;s gSaA

dqN vfHkdkjdksa ds vkWDlhdj.k vadks esa gksus okyh deh

ON 

ON ON 

4KMnO acid   -
4MnO  +7  2+Mn  +2 5 5 

 4KMnO alk.   -
4MnO  +7  2-

4Mn  +6 1 1 

 2 2 7K  Cr O   2-
2 7Cr O  +6  3+Cr  _3 3 3 

 2Cl   Cl  0  -Cl  –1 1 1 

dqN vipk;dksa ds vkDlhdj.k vadks esa gksus okyh o`f)

ON 

ON ON 

2SnCl   2+Sn  +2  2+Sn  +2 2 2 

H  H  0  +H  +1 1 1 

4FeSO   2+Fe  +2  3+Fe  3 1 1 

2 2 4H C O   2-
2 4C O  +3  2CO  4 1 1 
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(Method of

Equilibrium of Oxidation State for Redox Equations)

(Oxidation) vip;u lehdj.kksa ds larqyu dh vkWDlhdj.k
voLFkk fofèk bl rF; ij vkèkkfjr gS fd vip;u ds nkSjku xzg.k fd, tkus okys
bysDVªkWuksa dh la[;k vkWDlhdj.k ds nkSjku O;Dr bysDVªkuksa ds cjkcj gksrh gSA bl
fofèk ds fofHkUu in fuEufyf[kr gSa %

1- okLrfod jklk;fud ifjorZu dks fu:fir djus okyk lkekU; lehdj.k
fyf[k,A

2- Kkr dhft, fd dkSu&lk inkFkZ vkWDlhdkjd (Oxidizing) gS] vkSj dkSu&lk
vipk;d (Reducing)A

3- vkWDlhdkjd esa fo|eku fdlh rRo dh vkWDlhdj.k voLFkk esa gksus okys ifjorZu
dks fuèkkZfjr dhft,A xzg.k fd, gq, bysDVªkWuksa dh la[;k ifjorZu rFkk mu
ijek.kqvksa dh la[;k ds xq.kuQy ds cjkcj gksrh gS ftuesa ifjorZu gksrk gSA

4- vipk;d esa fo|eku fdlh Hkh rRo esa gksus okys ,sls ifjorZu dk fuèkkZj.k
dhft,A

5- vkWDlhdj.k o vipk;d ds lw=ksa dks mi;qä la[;kvksa }kjk xq.kk dhft,
rkfd vipk;d }kjk O;Dr bysDVªkWuksa dh dqy la[;k vkWDlhdkjd }kjk çkIr
fd, gq, bysDVªkWuksa ds cjkcj gks tk,A

6- fujh{k.k }kjk mu inkFkksZa ds lw=ksa dks Hkh mi;qä xq.kkad çnku djds ftudk
vkWDlhdj.k&vip;u ugha gks jgk gS] lehdj.k dks larqfyr dj yhft,A

lehdj.k 3 3 2 2 S + HNO SO + NO  + H Odks larqfyr djsaA

lehdj.k 3 3 2 2 S + HNO SO + NO  + H O  dks larqfyr djus ds fy,

lacafèkr rRoksa ds vkWDlhdj.k vadksa dks iw.kk±d ds :Ik esa fy[krs gSa rkfd
vkDlh—r o vipf;r gksus okys rRo Li"V gks tk,¡ %

0 +1 +5 - 2 +4 - 2 +4 +1 -2
3 2 2 2S + H N O S O + N   O + H O

lYQj dk vkWDlhdj.k vad 'kwU; ls c<+dj $4 gks x;k gS ¼vkWDlhdj.k½
tcfd ukbfVªd vEy esa ukbVªkstu vEy esa ukbVªkstu dk vkWDlhdj.k vad $5
ls ?kV dj $4 jg x;k gS ¼vip;u½A

0 +4 0 +4S S           S -4e       S ……… ivFkkZr
+5 +4 +5 +4N    N       i.e.     N +e    N …… 2 vFkkZr +5 +4 +5 +4N    N       i.e.     N +e    N …… ii

ukbVªkstu }kjk xzg.k fd, gq, bysDVªkWuksa dh la[;k dks lYQj }kjk O;Dr
bysDVªkuksa ds cjkcj djus ds fy,] lehdj.k (ii) dks 4 xq.kk djrs gSA bl
çdkj]

+5 +44N + 4e    4N       …….. iii
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lehdj.kksa ¼i½ o ¼ii½ ls]

3 2 2 2S + 4HNO   SO + 4NO + H O

fujh{k.k }kjk Kkr gksrk gS fd ck;ha vksj 4H ijek.kq rFkk nk;ha vksj 2H

ijek.kq gksus pkfg,A vr%] H
2
O v.kqvksa dh la[;k 2 gksuh pkfg,A vr%]

larqfyr lehdj.k gS &

3 2 2 2 S + 4HNO SO + 4NO +  2H O

 lehdj.k - 2- + 2+
4 2 4 2 2MnO + C O + H CO  + Mn +H O  dks larqfyr

djukA

bl lehdj.k dks larqfyr djus ds fy, %

vkWDlhdkjd ds fy, % 7+ 2+Mn Mn
7+ 2+
4MnO + 5e Mn

vipk;d ds fy, % 3+ 4+
2C CO

6+ 4+
2 4 2C O - 2e 2CO

bysDVªkWuksa dh la[;k,a cjkcj djus ds fy, xq.kk o ;ksx djus ij]
- 2+
4

2-
2 4 2

MnO + 5e Mn ]×2

C O - 2e 2CO ]×5

- 2- 2+
4 2 4 22MnO + 5C O 2Mn + 10CO

;g lehdj.k viw.kZ gS D;ksafd blesa H
2
O rFkk vEy ds :Ik ess fØ;k djus

okys H+ dk lekos'k ugha gqvk gSA ck;ha vksj 28 vkWDlhdj.k ijek.kq gSa vkSj nk;h
vksj 20 vkWDlhdj.k ijek.kqA bls larqfyr djus ds fy, nk;ha vksj 8 vkWDlhdj.k
ijek.kqvksa dk 8H

2
O ds :Ik esa c<+k nsrs gSaA vc] gkbMªkstu dks larqfyr djus ds fy,

ck;ha vksj i;kZIr la[;k esa H+
 
tksM+ nsrs gSaA

blfy, - 2 - + 2+
4 2 4 2 22MnO +5C O +16H 2Mn +10CO +8H O

1- laiw.kZ lehdj.k dks nks vèkZ&lehdj.kksa esa foHkDr djds ,d vèkZ&lehdj.k
vipk;d esa gksus okys ifjoRkZu ds fy, vkSj nwljk vkWDlhdj.k esa gksus okys
ifjorZu ds fy,A

2- çR;sd vèkZ&lehdj.k esa çR;sd rRo ds ijek.kqvksa dh la[;k dks larqfyr
djdsA blds fy,]

¼i½ ljy xq.kdksa dk mi;ksx djds çR;sd vèkZ&lehdj.k esa H
2
O vkSj H+

vfrfjDr vU; ijek.kqvksa dks larqyu dhft,A

¼ii½ mnklhu ;k vEy foy;uksa esa vkDlhtu vkSj gkbMªkstu ijek.kqvksa ds
larqyu ds fy, H

2
O vkSj H+ dk lekos'k fd;k tkrk gSA igys

vkDlhtu ijek.kqvksa dks larqyu dhft,A lehdj.k ds ,d vksj çR;sd
vkWDlhdj.k ijek.kq ds vkfèkD; ds fy,] lehdj.k dh nwljh vksj ,d
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H
2
O tksM+ nhft,A gkbMªkstu ijek.kqvksa ds larqyu ds fy, H+ dk

mi;ksx dhft,A

{kkjh; foy;uksa esa] H– dk mi;ksx fd;k tk ldrk gSA ,d vksj çR;sd
vkDlhtu ijek.kq d vkfèkD; ds fy, mlh vksj ,d H

2
O rFkk nwljh vksj

2OH– dk lekos'k djds larqyu fd;k tkrk gSA ;fn gkbMªkstu vHkh Hkh
vlarqfyr gS rks mlds vkfèkD; okyh vksj çR;sd vkfèkD; gkbMªkstu ds fy, ,d
OH– rFkk nwljh vksj ,d H

2
O dk lekos'k djds larqyu fd;k tkrk gSA

3- _.k vkos'k esa gkfu okyh vksj bysDVªkWu tksM+ dj nksuksa vksj vkos'k larqfyr
djrs gSaA

4- nksuksa larqfyr vèkZ&lehdj.kksa dks tksM+ nsrs gSa vkSj nksuksa vksj mHk;fu"B inksa
dks] ;fn dksbZ gSa rks fujLr dj nsrs gSaA ;g è;ku j[kuk pkfg, fd leLr
bysDVªkWu vo'; fujLr gks tk,aA

lehdj.k 3 2 2 HNO +  H S NO +  S +  H O  dks larqfyr djukA

(i) vkWDlhdkjd ds fy, vèkZ&lehdj.k

-
3NO NO

vkWDlhdj.k ijek.kqvksa ds larqyu ds fy, nk;ha vksj tksM+rs gSA vc gkbMªkstu

ijek.kqvksa ds larqyu ds fy, ck;ha vksj +4H  tksM+us gksaxsA

+ -
3 24H + NO NO + 2H O

(ii) vipk;d ds fy, vèkZ&lehdj.k

2H S S

bls larqfyr djus ds fy, nk;ha vksj H tksM+rs gSa]

vFkkZr~ +
2H S S + 2H

(iii) bysDVªkWuksa dk lekos'k djus ij]

+ -
3 24H + NO + 3e NO + 2H   O ---¼i½

+
2H S S + 2H e + 2 ----¼ii½

(iv) vèkZ&vfHkfØ;k lehdj.k ¼i½ dks 2 ls rFkk lehdj.k ¼ii½ dks 3 ls xq.kk djds
ijLij tksM+us ij]

+
3 2

+
2

8H + 2NO + 6e 2NO + 4H O

3H S 3S + 6H 6e

 

+ 

- +
3 2 22NO + 3H S + 6e 2NO + 4H O + 3S +   6H + 6e

(v) mHk;fu"B inksa dks fujLr djus ij] larqfyr lehdj.k çkIr gksrk gS %

3 2 22HNO + 3H S 2NO + 4H O + 3S
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18- vip;u lkFk&lkFk ?kfVr  gksrs gS ;g vfHkfØ;k &&&&& dgykrh gS\

(a) vèkZ (b) bysDVªkWuk

(c) jsMkWDl (d) vkWDlhdj.k

19- vkWDlhdj.k fuEu esa ls fdlds lkFk&lkFk gksrs gS\

(a) ?kfVr (b) vip;u

(c) vk;u (d) vfHkfØ;k

20- mipk;d ls vki D;k le>rs gSa\

ikuh dh jsM‚Dl {kerk (Redox Potential) blesa 'kkfey foys; ds vuqlkj nks oksYV
ls vfèkd dh ,d lhek ls vfèkd gksrh gSA ;g {kerk v‚Dlhdj.k&vip;u
iksVsaf'k;y ¼(Oxidation Reduction Potential ;k ORP½ bysDVªksM dk mi;ksx djds
fuèkkZfjr dh tk ldrh gS vkSj ikuh esa gj pht dh lkewfgd jsM‚Dl {kerk dk ,d
mik; gS] ftlesa v‚Dlhtu tSls Hkax fd, x, xSl 'kkfey gSaA lekèkku dh {kerk
dks lanHkZ bysDVªksM }kjk mRiUu ekud {kerk ds lkis{k fuèkkZfjr fd;k tkrk gS vkSj
fQj ml {kerk ds fy, fuèkkZfjr fd;k tkrk gSA

rjy ikuh esa çeq[k jsM‚Dl vkèkh çfrfØ;k gSA

O
2
 + 4H

3
O++ 4e-  6H

2
O                 E°' = + 0.815 V

tyh; ?kksy dh jsM‚Dl {kerk Li"V :i ls Hkax v‚Dlhtu] Hkax gkbMªkstu
vkSj gkbMªkstu vk;u lkaærk ¼pH½ nksuksa ij fuHkZj djrh gSA vfèkd vEyh; lekèkku
,jksfcd fLFkfr;ksa vkSj vfèkd ldkjkRed jsM‚Dl {kerk dk o.kZu djrs gSa] vkSj
vfèkd {kkjh; lekèkku ,ukjksfcd fLFkfr;ksa dk o.kZu djrs gSaA

tSls&tSls vk.kfod v‚Dlhtu dh lkaærk c<+rh gS] jsM‚Dl {kerk c<+rh gSA

tSls&tSls vk.kfod v‚Dlhtu dh lkaærk ?kVrh gS] jsM‚Dl {kerk de gksrh
tkrh gSA
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tSls&tSls vk.kfod gkbMªkstu dh lkaærk c<+rh gS] jsM‚Dl dh {kerk de
gksrh tkrh gSA

tSls&tSls vk.kfod gkbMªkstu dh lkaærk ?kVrh gS] jsM‚Dl {kerk c<+rh gSA

tSls&tSls gkbMªkstu vk;uksa dh lkaærk c<+rh gS ¼vkSj ?kVrh gS½] jsM‚Dl {kerk
c<+rh gSA

tSls&tSls gkbMªkstu vk;uksa dh lkaærk ?kVrh gS ¼vkSj pH c<+rh gS½] jsM‚Dl
{kerk de gks tkrh gSA

,d pH ;wfuV ¼10 vEy vfèkd vEyh;½ dh deh 25 fMxzh lsfYl;l ij 59
mV dh jsM‚Dl {kerk esa òf) ds lkFk gSA ,d pH ;wfuV ¼10 ml vfèkd {kkjh;½ dh
of̀) ds lkFk 25 fMxzh ij 59 mV dh jsM‚Dl {kerk esa deh ds lkFk gksrk gSA
1-5 ls 0-5 feyhxzke 1 L–1 ¼1 PPM (Particle Per Minute)½ ls fo?kfVr vk.kfod
v‚Dlhtu dh deh ds lkFk&lkFk 7 mV dh jsM‚Dl {kerk esa deh gksrh gSA 0-5 ls
1-5 feyhxzke 1 L–1 ¼1 PPM½ ls fo?kfVr vk.kfod v‚Dlhtu (Decomposed
Molecular Oxygen) dh of̀) 7 mV dh jsM‚Dl {kerk esa o`f) ds lkFk gksrh gSA

1-5 ls 0-5 feyhxzke 1 L–1 ¼1 PPM½ ls fo?kfVr vk.kfod gkbMªkstu dh deh
ds lkFk 14 mV dh jsM‚Dl {kerk esa òf) gksrh gSA

0-5 ls 1-5 feyhxzke 1 L–1 ¼1 PPM½ ls fo?kfVr vk.kfod gkbMªkstu dh of̀)
14 mV dh jsM‚Dl {kerk esa deh ds lkFk gksrh gSA

;g Li"V gS fd gkbMªkstu vk;u lkUnzrk esa NksVs ifjorZu gkbMªkstu ;k
v‚Dlhtu lkaærk esa dkQh cM+s cnykoksa dks n'kkZ ldrs gSaA

dqN foy;uksa dk vuqekfur jsMkWDl foHko

, 
mV 

 , 
mV 

bysDVªksykbfVd dsFkksykbV 
(H2, {kkjh;) 

-600 ~ -650 xgjs dqa,s dk 
ty 

0 

rSyh; fu{ksi ls lac) ty -500 ok;qjfgr 'kq) 
ty 

+200 

tSfod le)̀ [kkjk -400 vklqr ty +250 

;wftfud ty (H2S) -250 Hkwty +250 

LoLFk O;fDr dh dksf'kdk,a -170 ~ -290 [kfut ty +200 ~ +400 

vok;oh; [kehj fd.ou -180 uy dk ty +220 ~ +380 

vko;oh; nynyh Hkwfe -100 lrgh ty ≈ +400 

gjh pk; -100 xgjs leqnz dk 
ty (≈ 2000 m) 

≈ +430 

lCth dk jl -70 rj.k rky +400 ~ +475 

eka dk nwèk -70 o"kkZ ty +600 

ekuo vkarfjd okrkoj.k -70 bysDVªksykbfVd 
,uksykbV (O2, 

vEyh;) 

+600 
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21- 1-5 ls 0-5 feyhxzke 1 L–1 (1 PPM) ls fo?kfVr vk.kfod gkbMªkstu dh deh
ds lkFk 14 mV dh jsM‚Dl {kerk esa &&&&& gksrh gS\

(a) of̀) (b) bysDVªkWu

(c) fo?kfVr (d) vk.kfod

22- tSls&tSls vk.kfod v‚Dlhtu dh lkaærk c<+rh gS] jsM‚Dl {kerk &&&&&
gSA

(a) {kerk (b) lknzrk

(c) cnyko (d) c<+rh

23- rjy ikuh dh jsMkWDl {kerk dks dSls fuèkkZfjr fd;k tkrk gS\

,d ysfVej vkjs[k (Latimer Diagram) gesa rRoksa ds fofHkUu v‚Dlhdj.k voLFkkvksa
ds ckjs esa cgqr dqN tkudkjh izLrqr djus dk ,d laf{kIr rjhdk çnku djrk gSA
lehdj.k esa vEy foy;u esa Dyksjhu ds fy, ,d ysfVej vkjs[k gSA izdkjksa ds tks
foHko fn;s tkrs gSa] os ,d iafä ds ckbZa vksj ls iafä ds nkbZa vksj tkus ij foHko esa
deh dks n'kkZrsa gSaA

vEyh; foy;u (Acidic Solution) esa Dyksjhu (Chlorine) ds ysfVej vkjs[k
(Latimer Diagram) dks fuEu izdkj ls fy[krs gSa

1.20 1.18 1.65
4 3 2

( 1)( 7) ( 3)( 5)

ClO ClO ClO HClO

disproportionation 1.36
2+1.67 ( 1)(0)

Cl Cl

1.20
4 3 2ClO 2H 2e ClO H O E 1.20V

1.67
2 22HClO 2H 2e Cl 2H O E 1.67V

{kkfj; ekè;e (Basic Medium) esa (pH = 14) ds fy, Dyksjhu dk ysfVej
vkjs[k fuEu gSA

ClO ClO ClClO ClO Cl
– –– – –
4 2 23

+0.33V +0.89V

+0.49V

+0.37 +0.68+0.30 +0.42 +1.36

–
4ClO  vkSj –

3ClO  dks tksM+us okyk rhj vèkZ&vfHkfØ;k dks n'kkZrk gS

xSj&vklUu izdkjksaa ds chp vèkZ&vfHkfØ;kvksa ds fy, vip;u foHko {kerk
fuèkkZfjr djus ds fy, vki vklkuh ls ,d ysfVej vkjs[k dk mi;ksx dj ldrs gSaA
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;g çfØ;k ml ckr ls fHkUu gS ftls vki djus ds vknh gSa tc vki nks
vèkZ&vfHkfØ;k,¡ tksM+rs gSa rkfd dksbZ vfrfjä bysDVªkWu u gksA ml fLFkfr esa vki
E0 dks nks vkèkh vfHkfØ;kvksa ds fy, tksM+rs gSaA ,d ubZ vèkZ&vfHkfØ;k djus ds
ekeys esa ,d vfHkfØ;k ftlesa ,d rjQ ;k nwljs ij bysDVªkWu gksrs gSa] vkidks ;g
;kn j[kuk gksxk fd eqä ÅtkZ vkSj E0 ds chp lacaèk G0 ¾ –nF E0 gSA blfy,
tc vki nks vèkZ&vfHkfØ;k,a tksM+rs gSa] tgka bysDVª‚uksa dks jí ugha fd;k tkrk gS]
rks ifj.kkeh vfHkfØ;k dh {kerk fuEu vkjs[k }kjk nh tkrh gSA

+1.20 +1.18 +1.70 +1.63 +1.36– – –
4 3 2 2ClO ClO ClO HClO Cl Cl

,d mnkgj.k ds :i esa HClO ls Cl rd tkus ds fy, – Eº fuEu izdkj fn;k
tk,xk]

Eº = (1.63 + 1.36) / 2 = 1.50V

vki ;g vuqeku yxkus ds fy, Hkh ysfVej vkjs[kksa dk mi;ksx dj ldrs gSa
fd rRo dk ,d fo'ks"k :i lekèkku esa fLFkj gksxk ;k ugha ;k ,d vlarq"V vfHkfØ;k
ls xqtjuk gksxkA ;fn nkbZa vksj tkus dh {kerk vfèkd èkukRed gS fd ckbZa vksj tk
jgk gS] rks izdkj ;k Js.kh vfLFkj gS vkSj èkhjs&èkhjs ;k tYnh ls xqtjuk gksxk] ,d
vlarqyu vfHkfØ;k mnkgj.k ds fy, Åij fn, x, vkjs[k dks ns[kdj vki ns[k
ldrs gSa fd ClO

2 
HClO vkSj ClO

3
- ds fy, vuqikrghu gksxkA ysfVej vkjs[k gesa

;g ugha crk ikrk fd D;k vuqikrghurk rst ;k èkheh gksxh]

– + – – O
4 3 2ClO (aq) + 2H (aq) + 2e ClO (aq) + H O(I) E = 1.20V

0.56 0.27 4.27 0.95 1.50 –1.18– 2– 3– 3+ 2+
4 4 4 2MnO MnO MnO MnO MnO MnO Mn

bl vkjs[k ds vkèkkj ij fuEufyf[kr mÙkj nhft,:

1- vkjs[k esa çR;sd pj.k ds fy, iw.kZ vèkZ&vfHkfØ;k fy[ksaA

2- MnO
4
- ls Mn2+ tkus dh {kerk dh x.kuk djsaA

3- dkSu&ls izdkj] ;fn dksbZ gS] rks foy;u esa vuqikrghurk ls xqtjuk gksxk\

;gka fn;k x;k foHko ekud fLFkfr esa vfHkfØ;kvksa ds fy, gS] ftldk vFkZ gS
fd [H+] ¾ 1M/pH ¾ 3 ij ysfVej vkjs[k dks fQj ls fy[ksaA

(Frost Diagrams)

Ý‚LV (Frost) ;k v‚Dlhdj.k voLFkk (Oxidation State) vkjs[k fofHkUu izdkjksa ;k
Jsf.k;ksa cuke v‚Dlhdj.k voLFkk dh lkis{k eqä ÅtkZ dks n'kkZrsa gSaA ;s vkjs[k ,d
izdkj ds fofHkUu v‚Dlhdj.k voLFkkvksa ds xq.kksa ds ckjs esa o.kZu djrs gSaA Ý‚LV
vkjs[k dk fuekZ.k ysfVej vkjs[k ls fd;k tk ldrk gSA Y v{k ij vuqjsf[kr ;k
Iy‚V fd, tkus okys eku ml ifjorZu ds fy, ekud vip;u foHko (Standard

Reduction Potential) }kjk ,d v‚Dlhdj.k voLFkk ifjorZu ds nkSjku LFkkukarfjr
bysDVª‚uksa dh la[;k dks xq.kk djds çkIr fd, tkrs gSaA

o o
o 1 1 2 2
overall

1 2

n E + n E
E =

n +n
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eSaxuht ds fy, Ý‚LV vkjs[k

fp= 3-5 ds fupys Hkkx esa Å"ekxfrdh; (Thermodynamic) fLFkjrk ikbZ tkrh gSA
bl Js.kh ;k izdkj vkjs[k ij ftruk uhps fLFkr gksrh gS] mruh vfèkd Å"ekxfrdh;
:i ls fLFkj gksrh gS ¼v‚Dlhdj.k vip;u ds –f"Vdks.k ls½ Mn (II) lcls fLFkj
Js.kh ;k izdkj gSA

mÙky oØ ij fLFkr ,d Js.kh ;k izdkj esa vuqikrghurk gks ldrh gSA

2–
4MnO  vkSj Mn (III) esa vuqikrghurk gks tkrh gSaA

vory oØ ij os Jsf.k;ksa ;k izdkj vkerkSj ij vuqikrghu ugha gksrh gSaA

MnO
2
 vuqikrghu ugha gSA

fp= 3-5 ds Åijh ckbZa vksj fLFkr dksbZ Hkh Js.kh ;k izdkj ,d etcwr
v‚Dlhdj.k dkjd (Oxidation Agent) gksxhaA

–
4MnO  ,d etcwr v‚Dlhdkjd gSA

fp= 3-5 ds Åijh nka, Hkkx esa fLFkr dksbZ Hkh Js.kh ;k izdkj vipk;d dkjd
(Reduction Agent) gksxkA

eSaxuht èkkrq ,d eè;e vipk;d dkjd gSA

fp= 3-5 fofHkUu Jsf.k;ksa ;k izdkjksa ds Å"ekxfrdh; fLFkjrk dk o.kZu djrs
gSaA ;|fi ,d nh xbZ Js.kh ;k izdkj Å"ekxfrdh; :i ls vip;u dh vksj vfLFkj
gks ldrh gS] fQj Hkh bl rjg dh vfHkfØ;k dh rhozrk cgqr èkheh gks ldrh gSaA

;|fi ;g Å"ekxfrdh; (Thermodynamic) :i ls vk;u dks Mn (II)

ijeSaxusV esa vip;fur djus ds fy, vuqdwy gS] ,d mRçsjd dh mifLFkfr dks NksM+
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nsa rks vfHkfØ;k èkheh gSA bl çdkj ijeSaxusV ds foy;u dks ç;ksx'kkyk esa lax`ghr
vkSj mi;ksx fd;k tk ldrk gSA

Ý‚LV vkjs[k (Frost Diagram) ls çkIr tkudkjh ekud fLFkfr;ksa ¼vEyh;
lekèkku ds fy, pH ¾ 0 vkSj ewy foy;u ds fy, pH ¾ 14½ ds rgr Jsf.k;ksa ;k
izdkjksa ds fy, gSA

pH esa ifjorZu Jsf.k;ksa ;k izdkjksa ds lkis{k fLFkjrk dks cny ldrk gSA
gkbMªkstu vk;u dks 'kkfey djus okyh fdlh Hkh vfHkfØ;k dh {kerk pH ds lkFk
cny tk,xh D;ksafd bl Js.kh ;k izdkj dh lkanzrk cny jgh gSA

cqfu;knh ifjfLFkfr;ksa esa tyh; Mn
2
 + ekStwn ugha gSA blds ctk; v?kqyu'khy

Mn(OH)
2
 curk gSA

 foHko ij pH dk çHkko

 (Pourbaix Diagram)

iksjcsDl vkjs[k (Pourbaix Diagram) pH ds ,d Qyu ds :i esa] fdlh rRo dh
fofHkUu vip;u voLFkkvksa ds fy,] fo|qr jlk;u LFkkf;Ro dks vkjsf[kr djrk gSA
;s vkjs[k izkoLFkk vkjs[k gksrs gSa] tks fd pH ,oa foHko dh fLFkfr;ksa dks n'kkZrsa gSa]
fo'ks"kr% tyh; foy;u esa tgk¡ fofHkUu vip;u izdkj LFkk;h:i ls fo|eku gSaA

mnkgj.k ds fy,] yksgs ds iksjcsDl vkjs[k ij fopkj djrs gSaA ;g fuEufyf[kr
Hkkxksa dks lekfgr fd, gksrk gS%

(i) (Area)  iksjcsDl vkjs[k esa {ks=Qy] ml {ks= dks n'kkZrk gS] tgk¡
,d ,dy izdkj Fe2+(aq), Fe

3
O

4
(S), vkfn fLFkj gSA

(ii) (Lines)  mu LFkkuksa dks n'kkZrha gSa tgk¡ nks ^izdkj* lkE;koLFkk esa
fo|eku gSA
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(iii) (Pure Redox Reactions)  {kSfrt js[kkvksa
ds :i esa gSaA ;s js[kk,a pH ij fuHkZj ugha gSA

(iv) (Pure Acid-Base Reaction)  ÅèokZèkj
js[kk,a gSaA ;s foHko ij fuHkZj ugha djrh gSA

vk;fud lkanzrk 1.00 ij] yksgs ds fy, iksjcsDl vkjs[k dks fp= 3-7 esa
n'kkZ;k x;k gSA

1.6 —

1.2 —

0.8 —

0.4 —

–0 —

–0.4 —

–0.8 —

–1.2 —

 —

 —

 —

 —

 —

 —

 —

|

0

| | |

4 8 12 16

3

2
4

1 5

O  + 4H  + 4e  = 2H O

2

2

+

–Fe3+

Fe2+

2H  + 2e  = H

+
–

3

FeOH+

Fe(S)

–2

Fe(OH) (S)2

Fe O (S)3 4

Fe O (S)2 3

FeO2
2

E
 /

 V

yksgs (Fe) dk iksjcsDl pH vkjs[k

24- (Sodium Hydroxide ;k Na OH) fofHkUu Jsf.k;ksa ;k izdkjksa dh fLFkjrk dk
o.kZu djrs gSa\

(a) vfHkfØ;k (b) Å"ekxfrdh;

(c) vk;u (d) ?kfVr

25- vuqeku yxkus ds fy, Hkh &&&&& vkjs[kksa dk mi;ksx dj ldrs gSa\

(a) Å"ekxfrd (b) gkbMªkstu

(c) v?kqyu'khy (d) ysfVej

26- Ý‚LV Mk;xzke dk fuekZ.k fdl izdkj fd;k tkrk gS\

fo|qr vi?kVu (Electrolysis) ds O;kogkfjd vuqç;ksxksa esa èkkrqvksa dk fu"d"kZ.k ¼tSls]
lksfM;e½] dk fuekZ.k 'kkfey gS ;kSfxdksa ¼tSls] lksfM;e gkbMª‚DlkbM (Sodium

Hydroxide ;k NaOH)½] vkSj nksuksa èkkrqvksa ds fo|qr vkSj 'kqf)dj.k ¼tSls] rkack½ ;s
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mi;ksx vçR;{k :i ls ekbdy QSjkMs (Michael Faradary) }kjk fuèkkZfjr fo|qr
vi?kVu (Electrolysis) ds nks fu;eksa ¼1791 & 1867½ dk mi;ksx djrs gSaA mudk
igyk fu;e dgrk gS fd fo|qr vi?kVu (Electrolysis) ds nkSjku ,d bysDVªksM esa
mRikfnr inkFkZ dk æO;eku ikfjr fo|qr dh ek=k ds vkuqikfrd gksrk gS A vkSj
mldk nwljk fu;e dgrk gS fd vius vk;uksa ls fdlh inkFkZ ds ,d eksy ek=k dk
mRiknu djus ds fy, vko';d fo|qr mu vk;uksa ij vkos'k ds lekuqikrh gksrh gSA
,d lkFk] bu nks fu;eksa dks nks lehdj.kksa }kjk la{ksfir fd;k x;k gS]

Q = I× t rFkk Q = n × z × F

tgk¡ Q ij vk;u@vkos'k (Charge) dks dksykEc (Coulombs) (C) esa ekik
tkrk gS] fo|qr dh ek=k gS % I, ,sfEi;j (Ampera ;k amp) ¼A½ esa ekik tkrk gS]
le; (Time) lsdaM (s) esa ekik tkrk gS] n bysDVªksM ij mRikfnr inkFkZ ds eksYl
dh la[;k z gS vkSj F ,d fLFkjkad (Constant) gS] ftldk eku 96500 C mol–1 gSA

;g vkjs[k ,d ifjiFk ;k lfdZV (Circuit) fn[kkrk gS] ftlesa Ükà[kyk esa tqM+s
rhu bysDVªksykbfVd lsy (Electrolytic Cell) lfEefyr gSa] ftlds ekè;e ls 0-75A,

fo|qr dh èkkjk 45 feuV ds fy, ikfjr dh xbZ Fkh blfy,] fo|qr dh ek=k ¼Q½ tks
bl lfdZV ls gksdj xqtjrh gS oks gSaA Q = I× t= 0 .75× 45 × 60= 20 25 C.

bl ç;ksx ds ifj.kke la{ksi esa fn, x, gSaA fp= 3-8 esa bl bl foLrkj ls
o.kZu gSA

Ük`a[kyk esa xqMsa rhu bysDVªksykbfVd lsy

è;ku nsa fd bl ç;ksx esa çR;sd ,uksM (Anode) ,d ^lfØ;* bysDVªksM
(Active Electrode) gS blfy,] dqy feykdj èkkrq ijek.kqvksa dk 'kq) varj.k
(Transfer) gS ,uksM (Anode) ls dSFkksM (Cathode) rdA



milgla;kstd ;kSfxd]
vkWDlhdj.k ,oa vip;u

122 Lo&vfèkxe
ikB~; lkexzh

(Electrolysis of Molten Salt)

fi?kys gq, yo.k esa ls èkkrq dks vyx djus ds fy, fo|qr }kjk oS|qr vi?kVu dk
iz;ksx fd;k tkrk gSA bl fofèk dks (Electrolysis) dgrs gSaA bl
izfØ;k dk ,d izeq[k mnkgj.k ,Y;wehfu;e ds mRiknu esa ik;k tk ldrk gSA
,Y;wehfu;e dks izkIr djus ds fy, blds [kfut ckWDlkbV (Al

2
O

3
) dks lksfM;e

Øk;ksykbV (Na
3
AlF

6
)] ,Y;wehfu;e ¶yksjkbM (AlF

3
) rFkk dSfY'k;e ¶yksjkbM ds

lkFk ,d fj,DVj esa feykdj fi?kyk;k tkrk gSA blls blesa yxs dkcZu ¼xzsQkbV½
dk ,uksM fo|qr vi?kVu ls èkhjs&èkhjs ty tkrk gSA vkSj ,Y;wehfu;e ;kSfxd]
fofHkUu 'kq)rk vkSj ty ;kstu okys eq[; :i ls vkDlkbM ds :i esa] izÑfr esa
dkQh O;kid :i ls forfjr gSaA QsYMLikj] lcls vke pV~Vku cukus okys flfydsV
gSa tks i`Foh dh iiM+h dk yxHkx 54% fgLlk cukrs gSaA buesa] ,Y;wehfu;e us SiO

2

esa vkèks flfydku ijek.kqvksa dk LFkku ys fy;k gSA ,Y;wehfu;e dk izeq[k v;Ld
ckDlkbV] ,d gkbMªsfVM vY;wehfu;e (III) vkDlkbM (Al

2
O

3
. × H

2
O) gSA

vkS|ksfxd mRiknu esa] cs;j fofèk (Bayer Process) ls ckDlkbV ls ,Y;wehfu;e
vkDlkbV (Al

2 
O

3
 ,Y;wfeuk) fi?kys gq, Øk;ksykbV (Na

3
 AlF

6
 xyukad 1012°C) ds

lkFk fi?ky dj fo?kfVr gks tkrk gSA ,uksM vkSj dSFkksM ds eè; fo|qr èkkjk izokg
(Electrolysis) ds dkj.k vU;wehfu;e ,uksM ij ,d= gks tkrk gSA bl bysDVªksfyfll
fofèk dks blds vkfo"dkjd ds uke ¼pkYlZ ,e gky Charles M Hall½ ij ̂ gky dh
izfØ;k (Hall's Method)* dgk tkrk gSA bl izfØ;k dks uhps fn, x, fp= 3-9 esa
n'kkZ;k x;k gSA

2Al
2
O

3
 + 3C  4Al(l) + 3CO

2
(g)

gky dh izfØ;k

,Y;wehfu;e dk vip;u djus ds fy, ç;qä fof'k"V g‚y çfØ;k esa
bysDVªksfyfll lsy ij fi?kyk gqvk ,Y;qehfu;e] Na

3
A1F

6
 vkSj A1

2
O

3
 ds fi?kys

gq, feJ.k dh rqyuk esa vfèkd ?kuk gksrk gS] tks èkkrq lsy ds fupys Hkkx esa ,df=r
gksrk gSA

lsyksa dks 8]000 A vkSj Åij dh vksj mi;ksx djus ds fy, fMtkbu fd;k
x;k gS] vkSj fdlh fn, x, lsy esa yxHkx 5 V dh vko';drk gksrh gS] gkykafd
,Y;wehfu;e v‚DlkbM dks fo?kfVr djus ds fy, dsoy 2-1 V lS)kafrd :i ls
vko';d gSaA lsy dks xeZ j[kus ds fy, vfrfjä 2-9 V dkcZu ds ngu dh Å"ek
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dk mi;ksx Å"ek ds :i esa fd;k tkrk gSA ,d Vu ,Y;wehfu;e ds mRiknu esa
yxHkx 65&70 GJ ¼18&20 MWh½ vkSj yxHkx vkèkk Vu dkcZu dh vko';drk
gksrh gSA ;g çfØ;k vke rkSj ij i;kZoj.k vuqdwy gS] ysfdu QSjkMs çfØ;k
(Faraday Method) esa yxHkx 36% fo|qr yxrh gS] ckdh Å"ek ds :i esa [kks tkrh
gSA

(Copper)

d‚ij dks v;Ld ls nks eq[; rjhdksa ls fudkyk tkrk gS

1- ikbjksesVªkyjftdy fofèk

2- gkbMªkesVkyjftdy fofèk

(Pyrometallurgical Method)

bl rduhd dk mi;ksx vDlj lYQkbM v;Ldksa ds fu"d"kZ.k esa fd;k tkrk gSA
blds pkj eq[; pj.k gSa%

(Crushing and Grinding)

v;Ld (Ore) dks ihl dj ikmMj cuk fy;k tkrk gS ftlesa vkerkSj ij 1% ls
de rkack gksrk gSA [kfutksa dks ,d xkjk esa lkafnzr fd;k tkrk gS ftlesa yxHkx
15% rkack gSA rkacs ds [kfutksa dks >kx cukus okys foy;uksa dk mi;ksx djds
Iyou'khyrk }kjk csdkj lkexzh ls vyx fd;k tkrk gSA

(Smelting)

rkacs ds xykus vkSj v‚Dlhtu ds rki çokg vkSj tksM+ fu"d"kZ.k lYQj yksgk vkSj
vU; vokaNuh; rRoksa dks gVk fn;k tkrk gS vkSj bl mRikn dks fCyLVj d‚ij
(Bristle Copper) dgk tkrk gSA

(Refining)

;g mPp xzsM rkack çkIr djus dh çfØ;k dk vafre pj.k gSA vfXu vkSj
fo|qr&'kksèku fofèk;k¡ mi;ksx dh tkus okyh rduhdsa gSaA mÙkjk)Z fo|qr ds mi;ksx
ls mPp 'kq)rk ds rkack dk mRiknu djrk gSA

(Hydrometallurgical Method)

l‚YosaV ,DlVªSD'ku bysDVªksfofuax (Solvent Extraction Electro-winning) lcls çeq[k
yhfpax çfØ;k gS ftldk mi;ksx vkt jklk;fud foy;uksa ls rkacs dks vyx djus esa
fd;k tkrk gSA tSlk fd uke ls irk pyrk gS fd fofèk esa nks çeq[k pj.k 'kkfey gSa:

 (Solvent Extration)  og çfØ;k ftlds }kjk rkacs
ds vk;uksa dks jklk;fud ,tsaVksa dk mi;ksx djds dPps v;Ld ls yhp ;k
vU;Fkk fudkyk tkrk gSA

 (Electrowinning)  ,d èkkrq vk;u dk ?kksy ftlesa
bysDVªksfyfll gksrk gS] mlds Hkhrj èku vk;uksa dks dSFkksM ij p<+k;k tkrk
gS vkSj mlds ckn rkfRod :i ls gVk fn;k tkrk gSA
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v;Ld ls yhfpax èku vk;uksa esa mi;ksx ds fy, ,d fyfDlosaV ¼yhfpax foy;u
Leaching Slovent½ dk p;u fd;k tkrk gSA vke vfHkdeZdksa esa detksj ,flM gksrs
gSa mnkgj.k H

2
SO

4
, H

2
SO

4
 + Fe

2
(SO

4
)

3
, vEyh; DyksjkbM foy;u mngj.k

FeC1
2
, veksfu;e DyksjkbM vkSj veksfu;e ued inkFkZA

tc v;Ld ls fØ;k dh tkrh gS rks pquk gqvk fyfDlosaV ,d yhp foy;u
uked ,d fyfDlosaV mRikn nsus ds fy, ekStwn rkacs ds vk;uksa dks Hkax dj nsrk gSA

fQj tyh; ?kksy ls Cu vk;u fudkyus ds fy, ,d dkcZfud vdZ dk p;u
fd;k tkrk gSA pqus gq, dkcZfud fu"d"kZ.k (Organic Extraction) esa gkbMª‚DlhQsfuy
v‚fDlEl gksrs gSa ftudk ewy jklk;fud lw= gksrk gS:

C
6
H

3
(R) (OH) CNOHR*, R = C

9
H

19

;k C
12

H
25

 vkSj R* = H, CH
3
, ;k C

6
H

5

,sls ,DlVªSDVsaV~l ds mnkgj.k 5&uksuhlsyhflYMy‚Dlkbe gSa vkSj bl ;kSfxd
vkSj 2&gkbMª‚Dlh&5&uksuhy&,flVksQsuksu v‚DlkbM dk feJ.k gSA O;kolkf;d :i
ls miyCèk vfHkdeZdksa esa vkerkSj ij dsjksflu tSls 90-95% isVªksfy;e esa 5% -10%

v‚Dlhe gksrs gSaA

fyfDoosUV mRikn ds lkFk feykus ls igys ,DlVªSDVsaV esa FkksM+k ;k dksbZ rkack
ugha gksxk vkSj bl Lrj ij catj v‚xsZfud ,DlVªSDVsaV (Organic Extractant)

dgykrk gSA

nks vfHkdeZdksa ds feJ.k ij d‚ij vk;u dks yhfpax foy;u ls dkcZfud vdZ
esa LFkkukarfjr fd;k tkrk gSA ,d pj.k iF̀kDdj.k ,d tyh; vkSj ,d dkcZfud
pj.k nsus ds fy, gksrk gS ftls Øe'k% igyk tyh; vkSj igyk dkcZfud pj.k dgk
tkrk gSA igyk tyh; pj.k jSfQusV blds rkacs ds vk;uksa dk fyfDofoaV fudky
fy;k tkrk gS] tcfd igyk dkcZfud pj.k yksMsM v‚xsZfud ,DlVªSDVsaV gS] vFkkZr~
rkacs ds vk;uksa ds lkFk fudkyus okykA

jSfQusV dks yhfpax iSM esa iquuZohdj.k (Recycled) fd;k tkrk gS] tcfd yksM
fd, x, dkcZfud vdZ dks bysDVªksykbV foy;u ds lkFk feyk;k tkrk gS ftls yhu
bysDVªksykbV dgk tkrk gS ¼vFkkZr ftlesa dksbZ rkack ugha gS½A fof'k"V bysDVªksykbV~l
lY¶;wfjd ,flM] H

2
SO

4
 tSls vEyh; foy;u gSaA rkacs ds vk;u tks dkcZfud vdZ

esa ekStwn Fks] bl çdkj lè) bysDVªksykbV ;qä rkack nsus ds fy, bysDVªksykbV foy;u
esa ?kqy tkrs gSaA ;gk¡ fQj ls ,d iF̀kDdj.k pj.k gSA nwljk dkcZfud pj.k catj
dkcZfud vdZ gS] tcfd nwljk tyh; pj.k le)̀ bysDVªksykbV gSA catj dkcZfud
fudkyus ds fy, fyfDlfo,aV (Lixiviant) mRikn dk mi;ksx fd;k tkrk gSA

çfØ;k dk vafre pj.k vEyh; èkkrq vk;u foy;u dk bysDVªksfyfll gSA
ifj.kkeLo:i d‚ij vk;uksa dks dSFkksM ij p<+k;k tkrk gS vkSj rkfRod rkacs dks gVk
fn;k tkrk gSA fu"d"kZ.k çfØ;k bl çdkj iwjh gks tkrh gSA
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(Basic Metal)

;s rRo ç—fr esa eqä ik, tkus ds fy, cgqr çfrfØ;k'khy gSaA lksfM;e eq[; :i
ls leqæh ty vkSj lw[ks vkSj leqæ ry esa NaCl ¼ued Salt½ ds :i esa gksrk gSA
iksVsf'k;e DyksjkbM] KCl tSls [kfutksa esa vfèkd O;kid :i ls ik;k tkrk gS] ysfdu
bls leqæ ds ikuh ls Hkh fudkyk tkrk gSA {kkj èkkrq,a bruh çfrfØ;k'khy gksrh gSa
fd mUgsa fdlh vU; rRo }kjk foLFkkfir ugha fd;k tk ldrk gS] blfy, muds
fi?kys gq, yo.k bysDVªksfyfll }kjk vyx dj fn, tkrs gSaA

(Iron)

CykLV QusZl ds Hkhrj gksus okyh egRoiw.kZ çfrfØ;kvksa dks fuEufyf[kr pj.kksa ds
ekè;e ls of.kZr fd;k tk ldrk gS:

1- yksgs dh jklk;fud vip;u ls blds v;Ldksa ls yksgk fudkyk tkrk yxHkx
800 fMxzh lsfYl;l ds rkieku ij Hkëh esa dkcZu ds lkFk vkDlkbM dqy feykdj]
çfØ;kvksa dks bu lehdj.kksa }kjk la{ksfir fd;k tk ldrk gSA

Δ
2 3 2

Δ
3 4 2

2Fe O (s) + 3C (s) 4Fe(1) + 3CO (g)

Fe O (s) + 2C (s) 3Fe(1) + 2CO (g)

 CykLV QusZl esa jklk;fud ÅtkZ dk lzksr dksd] nksuksa dks Å"eh; ÅtkZ tkjh djus
vkSj eq[; vipk;d dk dke djus okys ,tsaV çnku djus ds fy, tyk;k tkrk gSA

Δ –1
2 2

Δ
2 2

C(s) + O (g) CO (g) ΔH= –394 kJ mol

2C(s) + O (g) 2CO (g) (Reducing Agent)

pwuk iRFkj ds FkeZy vi?kVu }kjk xfBr dSfY'k;e v‚DlkbM] jsr esa ekStwn
flfyd‚u v‚DlkbM ds lkFk çfrfØ;k djrk gS] yksgs ds v;Ldksa esa ,d cM+h
v'kq)rk] ykok cukus ds fy, ¼tks fi?kys gq, yksgs dh rqyuk esa de ?kuh gksrh gS½:

Δ
3 2 2

Δ
2 3

CaCO (s) + CaO (s) + CO (g)

CaO(s) + SiO (s) CaSiO (1)

27- d‚ij dks fdrus rjhdksa ls fudkyk tkrk gS\

(a) 2 (b) 3

(c) 4 (d) 5

28- bysDVªksfyfll ds fu;eksa dk o.kZu dhft,\
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1. (a)

2. (b)

3- milgla;kstd ;kSfxd og gksrk gSa ftlesa ijek.kq vius vkWDlhdj.k la[;k
ls Hkh vfèkd la[;k okyh jklk;fud inkFkks± ls feydj cUèk cukrk gSA

4. (a)

5. (b)

6- fdlh ladj esa èkkrq dk EAN mlds ijek.kq Øekad esa ls vk;u cuus esa [kks,
x, bysDVªkWuksa dh la[;k dks ?kVkdj vkSj fQj milgla;kstdrk esa izkIr gq,
bysDVªkWuksa (izR;sd milgla;kstdrk ds fy, lkekU;r% nks bysDVªkWu) dks
tksM+us ij izkIr gksrk gSA

7. (c)

8. (a)

9. (b)

10. (a)

11-- tc dksbZ milgla;kstu dkjd (Coordination Agent) ,d lkFk ,d ls
vfèkd milgla;kstu fLFkfr;ka¡ xzg.k djrk gS rks dhysV (Chelate) curs gSaA
bl izdkj ds fjax cukus okys oxksZa dks cgqnarqj (Polydentate) dgrs gSaA

12. (a)

13. (a)

14- milgla;kstd ;kSfxd esa leko;ork ifjp; milgla;kstu dk ;kSfxd
ftuesa leku vkf.od lw= gksrk gS ijarq muds fyx.M dsanzh; èkkrq ijek.kq ls
fofHkUu çdkj ls tqM+s gksrs gSa] mUgsa leko;ork dgrs gSaA

15. (c)

16. (a)

17- fyx.M dk v;qfXer bysDVªkWu ;qXe okyk d{kd ;k vkWfcZVy èkkrq vk;u ds
ladfjr vkfcZVyksa dk vfrO;kiu djrk gS vkSj bls fyx.M bysDVªkWuksa dk èkkrq
vk;u dks vkaf”kd nku ;k èkkrq vk;u o fyx.M ds chp bysDVªkWu ;qXe dk
lgHkktd le>k tk ldrk gSA

18. (c)

19. (b)

20- fdlh rRo dk mip;ukad ,d la[;k gS tks mlds fdlh fo'ks"k ;kSfxd ls
lEcfUèkr gSA ;g ml mip;u ;k vip;u dh ek=k ls lEcfUèkr gS tks fd
ml rRo ds ,d ijek.kq dks eqä voLFkk ls ;kSfxd dh voLFkk rd ifjofrZr
djus ds fy, vko';d gSA la{ksi esa bls ON ls lwfpr djrs gSaA
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21. (a)

22. (d)

23- rjy ikuh dh jsM‚Dl {kerk blesa 'kkfey foys; ds vuqlkj nks oksYV ls
vfèkd dh ,d lhek ls vfèkd gksrh gSA ;g {kerk v‚Dlhdj.k&vip;u
iksVsaf'k;y ¼ORP½ bysDVªksM dk mi;ksx djds fuèkkZfjr dh tk ldrh gSA

24. (b)

25. (d)

26- Ý‚LV ;k v‚Dlhdj.k voLFkk vkjs[k Jsf.k;ksa ;k izdkjksa cuke v‚Dlhdj.k
voLFkk dh lkis{k eqä ÅtkZ dk izn'kZu djrs gSaA ;s vkjs[k ,d Js.kh ;k izdkj
ds fofHkUu v‚Dlhdj.k voLFkkvksa ds xq.kksa ds ckjs esa dkQh dqN fn[kkrs gSaA
Ý‚LV Mk;xzke dk fuekZ.k ysfVej Mk;xzke ls fd;k tk ldrk gSA

27. (a)

28- igyk fu;e dgrk gS fd bysDVªksfyfll ds nkSjku ,d bysDVªksM esa mRikfnr
inkFkZ dk æO;eku gksrk gS ikfjr fo|qr dh ek=k ds vkuqikfrdA vkSj mldk
nwljk fu;e dgrk gS fd vius vk;uksa ls fdlh inkFkZ ds ,d eksy ek=k dk
mRiknu djus ds fy, vko';d fo|qr mu vk;uksa ij vkos'k ds lekuqikrh
gksrh gSA

 milgla;kstd ;kSfxd ftlesa ijek.kq vius vkWDlhdj.k la[;k ls Hkh vfèkd
la[;k okyh jklk;fud oLrqvksa ls feydj cUèku cukrk gSA

 çkFkfed la;kstdrk ijek.kqvksa dks la;qDr djrh gS ftlls vk;fud rFkk
lgla;ksth nksauks çdkj ds lkèkkj.k ;kSfxd (NaCl

2
, CCl

4
, CO

2
, NH

3 
½ curs gSaA

 f}rh;d ;k xkS.k la;kstdrk bu NksVs&NksVs ;kSfxdksa ;k iw.ka v.kqvksa dks la;qä
djrh gSA

 ojuj ds fl)kUr dh ifjdYiuk,¡&bUgsa la{ksi esa bu çdkj ls dgk tk ldrk
gSA

 èkkrqvksa esa nks çdkj dh la;kstdrk gksrh gS %

¼d½ çFkfed ¼eq[;½ ;k vk;fud dkjd ¼Ionable½

¼[k½ f}rh;d ;k vu~ vk;fud&dkjd ¼Non-ionable½

 fdlh ladj esa èkkrq dk EAN mlds ijek.kq Øekad esa ls vk;u cuus esa [kks,
x, bysDVªkuksa dh la[;k dks ?kVkdj vkSj fQj milgla;kstDrk esa izkIr gq,
bysDVªkWuksa (izR;sd milgla;kstdrk ds fy, lkekI;r% nks bysDVªkWu) dks tksM+us
ij izkIr gksrk gSA
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 milgla;kstu dkjd ,d lkFk ,d ls vfèkd milgla;kstu fLFkfr;k¡ xzg.k
dh xbZ gS rks dhysV curs gSaA bl izkdkj ds fjax cukus okys oxksZ dks cgqnarqfjr
dgrs gSaA

 ;fn nks lgla;kstu fLFfr;k¡ xzg.k dh xbZ gSa rks ml oxZ dks f}narqfjr ;k
f}narqfjr (Bidentate) dgrs gSaA ;fn rhu rks f=narqfjr ;k f=narqfjr (Tridentate)

bR;kfn dgrs gSaA milgla;kstdrk ;kSfxd ds uke fuEufyf[kr fu;eksa ds
vuqlkj fy[ks tkrs gSa%

(i) igys fyxS.Mksa ¼Ligands½ ds uke fy[ks tkrs gSaA ]

(ii) ;fn ,d gh fdLe ds ,d ;k vfèkd fyx.M gksa rks muds uke ds igys
ekuks, Mkb, Vªkb vkfn yxk fn;s tkrs gSA

(iii) ;fn fyx.M nks ;k vfèkd fHkUu fdLeksa ds gksa rks muds uke bl Øe esa
fy[ks tkrs gS%

_.kkRed fyx.M, mnklhu fyx.M, ?kukRed fyx.MA

 ikmfyax (Pauling) }kjk izLrkfod bl fl)kUr ds vuqlkj] fyx.M ,sls lewg
gksrs gSa tks fdlh u fdlh <+x ls èkkrq vk;uksa dks bysDVªkWu ;qXe iznku djrs
gSa tks bysDVªkWu ;qXeksa ds xzkgh ds :i esa O;ogkj djrs gSa dsUnzh; èkkrq ijek.kq
fyx.M vkWfcZVyksa ds lkFk lgla;ktd cUèkksa dg jpuk ds fy, mila;ksrdrk
la[;k ftrus vkWfcZVy miyCèk djk nsrk gSA

 fyx.M dk v;qfXer bysDVªkWu ;qXe okyk vkWfcVy èkkrq vk;u ds ladfjr
vkfcZVyksa dk vfrO;kiu djrk gS vkSj bls fyx.M bysDVªkWuksa dk èkkrq vk;u
dks vkaf”kd nku ;k èkkrq vk;u o fyx.M ds chp bysDVªkWu ;qXe dk
lgHkktd le>k tkrk gSA

 dsUnzh; èkkrq ijek.kq fyx.M vkWfcZVyksa ds lkFk lgla;ktd cUèkksa dh jpuk ds
fy, mila;kstdrk la[;k ftrus vkWfcZVy miyCèk djk nsrk gSA

 fyx.M dk v;qfXer bysDVªkWu ;qXe okyk d{kd ;k vkWfcVy èkkrq vk;u ds
ladfjr vkfcZVyksa dk vfrO;kiu djrk gS vkSj bls fyx.M bysDVªkWuksa dk èkkrq
vk;u dks vkaf”kd nku ;k èkkrq vk;u o fyx.M ds chp bysDVªkWu ;qXe dk
lgHkktd le>k tk ldrk gSA

 vkWDlhdj.k o vip;u lkFk&lkFk gksrs gSA ,slh lexz vfHkfØ;k ftlesa
vkWDlhdj.k (Oxidation) vip;u lkFk&lkFk ?kfVr gksrs gS, jsMkWDl vfHkfØ;k
dgykrk gS vr% jsMkWDl vfHkfØ;k nks vèkZ vfHkfØ;kvksa dk ;ksx gksrk gSA

 ikuh dh jsM‚Dl {kerk (Redox Potential) blesa 'kkfey foys; ds vuqlkj nks
oksYV ls vfèkd dh ,d lhek ls vfèkd gksrh gSA

 ysfVej vkjs[k % ,d ysfVej vkjs[k (Latimer Diagram) gesa rRoksa ds fofHkUu
v‚Dlhdj.k voLFkkvksa ds ckjs esa cgqr dqN tkudkjh izLrqr djus dk ,d
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laf{kIr rjhdk çnku djrk gSA lehdj.k esa vEy foy;u esa Dyksjhu ds fy,
,d ysfVej vkjs[k gSA izdkjksa ds tks foHko fn;s tkrs gSa] os ,d iafä ds ckbZa
vksj ls iafä ds nkbZa vksj tkus ij foHko esa deh dks n'kkZrsa gSaA

 Ý‚LV (Frost) ;k v‚Dlhdj.k voLFkk (Oxidation State) vkjs[k fofHkUu
izdkjksa ;k Jsf.k;ksa cuke v‚Dlhdj.k voLFkk dh lkis{k eqä ÅtkZ dks n'kkZrsa
gS aA

 iksjcsDl vkjs[k (Pourbaix Diagram) pH ds ,d Qyu ds :i esa] fdlh rRo
dh fofHkUu vip;u voLFkkvksa ds fy,] fo|qr jlk;u LFkkf;Ro dks vkjsf[kr
djrk gSA

 fo|qr vi?kVu (Electrolysis) ds O;kogkfjd vuqç;ksxksa esa èkkrqvksa dk fu"d"kZ.k
¼tSls] lksfM;e½] dk fuekZ.k 'kkfey gS ;kSfxdksa ¼tSls] lksfM;e gkbMª‚DlkbM
(Sodium Hydroxide ;k NaOH)½] vkSj nksuksa èkkrqvksa ds fo|qr vkSj 'kqf)dj.k
¼tSls] rkack½ ;s mi;ksx vçR;{k :i ls ekbdy QSjkMs (Michael Faradary)

}kjk fuèkkZfjr fo|qr vi?kVu (Electrolysis) ds nks fu;eksa ¼1791 & 1867½ dk
mi;ksx djrs gSaA

 fi?kys gq, yo.k esa ls èkkrq dks vyx djus ds fy, fo|qr }kjk oS|qr vi?kVu
dk iz;ksx fd;k tkrk gSA bl fofèk dks bysDVªksfyfll (Electrolysis) dgrs gSaA

 ,Y;wehfu;e dk vip;u djus ds fy, ç;qä fof'k"V g‚y çfØ;k esa
bysDVªksfyfll lsy ij fi?kyk gqvk ,Y;qehfu;e] Na

3
A1F

6
 vkSj A1

2
O

3
 ds

fi?kys gq, feJ.k dh rqyuk esa vfèkd ?kuk gksrk gS] tks èkkrq lsy ds fupys Hkkx
esa ,df=r gksrk gSA

 çxyu (Smelting) : rkacs ds xykus vkSj v‚Dlhtu ds rki çokg vkSj tksM+
fu"d"kZ.k lYQj yksgk vkSj vU; vokaNuh; rRoksa dks gVk fn;k tkrk gS vkSj
bl mRikn dks fCyLVj d‚ij (Bristle Copper) dgk tkrk gSA

 fjQkbfuax (Refining) : ;g mPp xzsM rkack çkIr djus dh çfØ;k dk
vafre pj.k gSA vfXu vkSj fo|qr&'kksèku fofèk;k¡ mi;ksx dh tkus okyh
rduhdsa gSaA mÙkjk)Z fo|qr ds mi;ksx ls mPp 'kq)rk ds rkack dk
mRiknu djrk gSA

 l‚YosaV ,DlVªSD'ku (Solvent Extration) : og çfØ;k ftlds }kjk rkacs ds
vk;uksa dks jklk;fud ,tsaVksa dk mi;ksx djds dPps v;Ld ls yhp ;k
vU;Fkk fudkyk tkrk gSA

 bysDVªksfofuax (Electrowinning): ,d èkkrq vk;u dk ?kksy ftlesa bysDVªksfyfll
gksrk gS] mlds Hkhrj èku vk;uksa dks dSFkksM ij p<+k;k tkrk gS vkSj mlds ckn
rkfRod :i ls gVk fn;k tkrk gSA
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 (Coordination Agent)  ,d lkFk ,d ls vfèkd
milgla;kstu fLFkfr;ksa dks Lohdkjrk gS rks dhysV (Chilate) curs gSaA

 (Coordination Isomerism)  bl leko;ork
esa nks ;kSfxdksa ds vyx&vyx Hkweki gksrss gSa ijUrq muds ln”̀k gksrs gSa] tks fuEu

gS tSls fd 2+
2 22

Ni P.Et.Ph Br  ;kSfxd ¼pkj lefUor ladqy½A

 (Ionization Isomerism)  milgla;kstd ;kSfxd
ds vk;uhdj.k dks çnf'kZr djus okys ;kSfxd dks vk;uu leko;ork dgk
tkrk gSA bu leko;arjksa dk ,d gh vkf.od lw= gksrk gS vkSj tc milgla;kstd
ladqy es fyx.M fn, tkrs gSa vkSj milgla;kstd {ks= ls ckgj dh vksj
mifLFkr _.kk;u ,d nwljs ls vnyk cnyh (Exchange) djrs gSa rks mudk
fuekZ.k gksrk gSA bl çdkj çR;sd tksM+s ds tfVy ;kSfxd nksuksa esa ,d nwljs ds
fy, vk;fud leko;ork gSA

 (Coordination Isomerism)  bl çdkj dh
leko;ork mu fefJr ;kSfxdksa }kjk çnf”kZr gksrh gS tks fefJr èkuk;u rFkk
fefJr _.kk;uksa ls fufeZr gksrs gSaA milgla;kstd leko;ork rc izkIr gksrh
gS tc nksuksa milgla;kstd {ks=ksa ds dqN ;k lHkh fyx.M ,d nwljs ds lkFk
ijLij cny jgs gSA bl çdkj buesa ls çR;sd tksM+h esa milgla;kstd ;kSfxd
,d nwljs esa leko;oh gksrs gSaA

 (Ligand Isomerism)  dqN fuf”pr fyx.M leko;o
ds :Ik esa jgrs gS tSls çksisu ds Mk;kekbu vo;o nks leo;o :Ik es jgrs
gSA mudks 1] 2&Mk;feuksa çksisu ;k çksfifyu Mk;feu (pn) rFkk 1] 3&Mk;kfeuks
çksisu ;k VªkbesfFkfyu Mk;feu (tn).ds :Ik es tkurs gSA

 (Redox Reactions) vkWDlhdj.k o vip;u
lkFk&lkFk gksrs gSA ,slh lexz vfHkfØ;k ftlesa vkWDlhdj.k (Oxidation) o
vip;u lkFk&lkFk ?kfVr gksrs gS, jsMkWDl vfHkfØ;k (Redox Reaction)

dgykrh gSA

 (Oxidation and Reduction) jsMkWDl vfHkfØ;k
esa] tks inkFkZ bysDVªkWu xzg.k djrk gS vkSj QyLo:Ik fuEurj la;kstdrk
voLFkk esa vipf;r gks (Reduce) tkrk gS] vkWDlhdkjd (Oxidizing) dgykrk
gS] tks inkFkZ bysDVªkWuksa dk ifjR;kx djrk gS vkSj QyLo:Ik mPprj
la;kstdrk voLFkk esa vkDlh—r gks tkrk gS] vipk;d (Reducing) dgykrk
gSA

 (Equivalant Weight)& fdlh mipk;d ;k vipk;d dk
rqY;kadh Hkkj mlds v.kq Hkkj dks bysDVªkWuksa dh ml la[;k ls foHkkftr djus
ls Kkr gksrk gS ftls og vfHkfØ;k ls çkIr djrk gS vFkok [kks nsrk gSA
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1- Mn, Fe, vkSj Co dh ijek.kq la[;k Øe'k% 25] 26 vkSj 27 gSA fuEufyf[kr
vkarfjd d{kh; v"VQydh; tfVy vk;uksa esa ls dkSu lk Mk;eSXusfVd gS\

(a) [Co(NH
3
)

6
]3+ (b) [Mn(CN)

6
]4& a

(c) [Fe(CN)
6
]4& (d) [Fe (CN)

6
]3&

2- fuEufyf[kr esa ls dkSu lk fodYi [Fe(CN)
6
 tfVy ds fy, lgh gS\

(a) d2 sp3 gkbfczMkbts'ku (b) sp3d2 gkbfczMkbts'ku

(c) iSjkeSXusfVd (d) Mk;esXusfVd

3. [Mn] Fe] Co vkSj Ni dh ijek.kq la[;k Øe'k% 25] 26 27 vkSj 28 gSA

fuEufyf[kr ckgjh d{kh; v"VQydh; ladqyksa esa ls fdldh la[;k leku gSS\

(a) [MnCl
6
]3& (b) [FeF6]3&

(c) [CoF6]3& (d) [Ni(NH
3
)

6
]2+

4- fuEufyf[kr esa ls dkSu lk ladqy gkseksysfIVd gS\

(a) [Co (NH
3
)

6
]3+ (b) [Co(NH

3
)

4
 Cl

2
]+

(c) [Ni (CN)
4
] 2- (d) [Ni ( NH

3
)

4
 Cl

2
]

5- fuEufyf[kr ls oSdfYid :i ls lfØ; ;kSfxdksa dh igpku djsaA

(a) [Co(en)
3
]3+ (b) Trans-[Co (en)

2
 Cl

2
]+

(c) CiS-[Co(en)
2
 Cl

2
]+ (d) [Cr (NH

3
)

5
 Cl]

6- fuEufyf[kr esa ls dkSu lk ladqy fyadst leko;ork n'kkZrk gS\

(a) [Co (NH
3
)

5
 (No

2
)]2+ (b) [Co (H

2
O)

5
 CO]3+

(c) [Cr (NH
3
)

5
 SCN]

2+
(d) [Fe (en)

2
 Cl

2
]+

7- bFksu &1] 2&Mk;ekbu ds fyx.M ds :i esa O;ogkj ds fy, lgh dFkuksa dh

igpku djsaA

(a) ;g ,d rVLFk fyx.M gSA (b) ;g ,d mipkjkRed fyx.M gSA

(c) ;g ,d pØh; fyx.M gSA (d) ;g ,d vKkr fyx.M gS

8. Cu2+ vk;uksa }kjk xfBr fuEufyf[kr esa ls dkSu lk ladqy lcls fLFkj gS\

(a) Cu2 + 4NH
3
  [Cu(NH

3
)

4
]2+, lok = 11.6

(b) Cu2 + 4CN-  [Cu(en)
4
]2- , lok = 27.3
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(c) Cu2 + 2en  [Cu(en)
2
]2+ , lok = 15.4

(d) Cu2+ + 4H
2
O  [Cu(H

2
O)

4
]2+, lok = 8.9

9. milgla;kstd ;kSfxdksa dk jax fØLVy {ks= foHkktu ij fuHkZj djrk gSA

ladqy ds fy, –';eku {ks= esa çdk'k dh rjaxnSè;Z ds vo'kks"k.k dk lgh Øe

D;k gksxk] [Co(NH
3
)

6
]3+,[Co(CN)

6
]3, [Co(H

2
O)

3
]3+

(a) [Co(CN)
6
]3-> [Co(NH

3
)

6
]3+>[Co(CN

3
)

6
]3+> [Co(H

2
O)

6
]3+

 (b) [Co(NH
3
)

6
]3+>[Co(H

2
O)

6
]3+>[Co(CN)

6
]3+

 (c) [Co(H
2
O)

6
]3+>[Co(NH

3
)

6
]3+>[Co(CN)

6
]3-

 (d) [Co(CN)
6
]3- > [Co(NH3)

6
]3+> [Co(H

2
O)

6
]3+

10- tc 1 mol CrCl
3
.6H

2
O dks AgNO

3
 dh vfèkdrk ds lkFk O;ogkj fd;k

tkrk gS] rks AgCl ds 3 eksy çkIr gksrs gSaA ladqy dk lw= gS:

(a) [CrCl
3
(H

2
O)

3
].3H

2
O (b) [CrCl

2
(H

2
O)

4
]Cl.2H

2
O

(c) [CrCl(H
2
O)

5
]Cl.H

2
O (d) [Cr(H

2
O)

6
]Cl

3

11- [Pt ¼NH
3
½ 2Cl

2
] dk lgh IUPAC uke gS]

¼a½ Mk;feuesfMDyksjksIyk;M IysfVue (III)

¼b½ Mk;feuesfMDyksjksIyk;M IysfVue (IV)

¼c½ Mk;feuesfMDyksjksIyk;M IysfVue (0)

¼d½ fMDyksfjMksMheSuhIykafVu (IV)

12- dhys'ku ds dkj.k milgla;kstd ;kSfxdksa ds fLFkjhdj.k dks dhysV çHkko

dgk tkrk gSA fuEufyf[kr esa ls dkSu lcls fLFkj tfVy izdkj gS\

(a) [Fe(Co)
5
] (b) [ Fe(CN)

6
]3-

(c) [ Fe(C
2
O

4
)

3
]3- (d) [Fe (H

2
O)

6
]3+

13- ladqy vk;u dks bafxr djsa tks T;kferh; le:irk n'kkZrk gSA

(a) [Cr(H
2
O)4Cl

2
]+ (b) [Pt(NH

3
)Cl]

(c) [Co(NH
3
)

6
]3+ (d) [Co(CN)

5
(NC)]3

14- v"VQydh; ds fy, CFSE [CoCl
6
]4– 18]000 lseh&1 gSA prq"Qydh;

[CoCl
4
]2& ds fy, CFSE gksxk]

(a) 18,000 Cm-1 (b) 16,000 Cm-1

(c) 8,000 Cm-1 (d) 20,000 Cm-1
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15- vLi"V fyx.M milgla;kstd ;kSfxdksa dh mifLFkfr ds dkj.k leko;ork
fn[kkrs gSaA iSysfM;e ladqyksa ds çdkj [Pd (C

6
H

5
)2 (SCN)2] vkSj [Pd

(C
6
H

5
)2 (NCS)2] gSa]

(a) fyadst leko;o (b) milgla;kstu leko;o

(c) vk;uhdj.k leko;o (d) T;kferh; leko;o

16- ;kSfxd [lg ¼SO
4
½ ¼NH

3
½ 5] Br vkSj [Co ¼SO

4
½ ¼NH

3
½ 5] Cl dk çfrfufèkRo

(a) fyadst le:irk (b) vk;uhdj.k vkblksesfjTe

(c) cleUo; le:irk (d) dksbZ leLFkkfudrk ugha gS

17- ,d dhysfVax ,tsaV esa ,d ,dy èkkrq vk;u dks ckaèkus ds fy, nks ;k nks ls
vfèkd nkrk ijek.kq gksrs gSaA fuEufyf[kr esa ls dkSu ,d dhysfVax ,tsaV ugha
gS\

¼a½ Fkk;kslqyQkrks ¼b½ v‚DlkYVks

¼c½ XykbfluVks ¼d½ bFksu&1]2&Mk;ekbu

18- fuEufyf[kr esa ls dkSu&lh Js.kh ;k izdkj fyxSaM gksus dh mEehn ugha gS\

(a)  NO (b) NH
4

-

(c) NH
2
CH

2
CH

2
NH

2
(d) CO

19- fuEufyf[kr esa ls dkSu&lk vk;u ty ds uewus esa dBksjrk mRiUu djsxk\

¼a½ Ca²+ ¼b) Na+

¼c½ Cl– ¼d½ K+

1- vki ouZj }kjk vfHkdfYir ¼a½ çkFkfed la;kstdrk rFkk ¼b½ f}rh;d
la;kstdrk ls D;k le>rs gS\ milgla;kstd ;kSfxdksa dh mRifÙk dh
bysDVªkWuh; vkèkkj ij fdl çdkj O;k[;k dh xbZ Fkh\

2- fdlh milgla;kstd ;kSfxd dh mRifÙk fdu dkjdksa }kjk çHkkfor gksrh gS\
mu dkjdksa dh x.kuk dhft,A

3- fuEufyf[kr inksa dh O;k[;k dhft, vkSj mnkgj.k lfgr budks le>k,aA

(a) çHkkoh ijek.kq Øekad (b) dhysV mRifÙk

4- ouZj ds milgla;kstd yo.k mRifÙk ds milgla;kstd fl)kUr dk fooj.k
nhft, vkSj mnkgj.k lfgr budh O;k[;k djsA

5- fuEufyf[kr milgla;kstd ;kSfxd ds uke fyf[k, rFkk budh O;k[;k
dhft,A

(a) KFe(CN)
6

(b) Co(NH
2
)

6
Cl

3
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6- fdlh milgla;kstd vk;u ds vLFkkf;Ro fLFkjkad ls D;k vfHkçk; gS \ ;g
LFkkf;Ro fLFkjkad ls fdl çdkj lEcfUèkr gS\ mnkgj.k lfgr budh O;k[;k
djsaA

7- milgla;kstd ;kSfxd ds cUèku ds fl)kUr dk vR;Ur laf{kIr fooj.k
nhft, rFkk mnkgj.k lfgr budks le>k,A

8. vkWDlhdj.k vad ls vki D;k le>rs gS\ vkWDlhdj.k vad fufnZ"V djus ds
fu;e fyf[k,A fuEufyf[kr ds vkWDlhdj.k vad^ fyf[k, rFkk budk fooj.k
dhft, ,oa vkWDlhtu vad ds mnkgj.k nhft,A

¼a½ K
2
 Cr

2
 O

7
 esa Cr dk  (b) KMnO

4
 esa Mn dk

(c) H
3
 PO

3
 esa P dk ¼d½ Na

2
 S

2
 O

2
 esa S dk

9- fuEufyf[kr inksas dks le>kb, ,oa mnkgj.k lfgr budh O;k[;k dhft,A

(a) jsMkWDl vfHkfØ;k,¡ (b) vkWDlhdj.k vad

10- vkWDlhdj.k vip;u vfHkfØ;kvksa dks lUrqfyr djus dh vkWDlhdj.k voLFkk
foèkh dk mnkgj.k lfgr o.kZu dhft,A fuEufyf[kr lehdj.kksa dks iwjk djds
vkWDlhdj.k voLFkk fofèk }kjk lUrqfyr dhft,%

(a) 2
2 2 3I + S O

(b) 2 4H S + 2MnO + 6H

 (c) - +
32Cu + 2NO + 8H

(d) 2MnO + 4H + 2Cl

(e) 3
22Fe + SnCl + 2Cl

(f) 3
22Fe + SnCl + 2Cl

11- jsMkWDl vfHkfØ;kvksa dks lUrqfyr djus dh vk;u&bysDVªkWu fofèk dk mnkgj.k
lfgr o.kZu dhft,A bl fofèk }kjk fuEufyf[kr lehdj.kkssa dks larqfyr
dhft,%

(a) 3 2 4 2FeCl + SnCl SnCl + FeCl

 (b) 2 3 2 3I + NO  NO IO (Acid Solution)

(b) 4 3 3 2 3 4 2KIMnO + H AsO + HCl KCl + MnCl + H AsO + H O

(d) 4 2 4 2 2 4 4 2KMnO + H SO + H S K SO + KMnO + S + H O

(e) -
4 2 2MnO + H O + H +

12- fuEufyf[kr lehdj.k esa N o S dh vkWDlhdj.k voLFkk esa gksus okys ifjorZuksa
dks mnkgj.k lfgr fyf[k, rFkk lehdj.k dks larqfyr dhft,&

3 2 2HNO + H S NO + H O + 3S
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13- fuEufyf[kr jsMkWDl vfHkfØ;k esa lac) ijek.kqvksa dh vkWDlhdj.k voLFkk esa
gksus okys ifjorZuksa dks fyf[k, vkSj O;k[;k dhft,A

4 4 2 4 2 4 4 2 2 33
2KMnO + 10FeSO + 8H SO K SO + 2MnSO + Fe SO + 8H O

14- dhysV izHkko ls vki D;k le>rs gSa\ mnkgj.k lfgr bldk o.kZu dhft,A

15- èkkrq ds fu"d"kZ.k esa milgl;kstd ;kSfxdksa dks le>kb;s rFkk mnkgj.k
lfgr budh O;k[;k djsaA

16- Hkkjh ty dk D;k egRo gS\ blds fuEufyf[kr dFkuksa ij ppkZ djsa rFkk
mnkgj.k lfgr bldh O;k[;k djsaA

17- ty vkSj Qyksjhu ds eè; jsM‚Dl vfHkfØ;k fyf[k, rFkk bl vfHkfØ;k dh
mnkgj.k lfgr O;k[;k djsA

18- ty dk DoFkukad gkbMªkstu lYQkbM dh vis{kk vfèkd D;ksa gksrk gS\ dkj.k
nhft, rFkk bldh O;k[;k dhft,A

19- mnkgj.k lfgr dkj.k crkb, fd gkbMªkstu dh {kkjh; èkkrq a ls l–';rk D;ksa
gksrh gS\ mnkgj.k lfgr bldh O;k[;k djsA
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4-13 eq[; 'kCnkoyh
4-14 Lo ewY;kadu ç'u ,oa vH;kl
4-15 lgk;d ikB~; lkexzh

LdSafMusfo;k esa ysUFksukbM (Lanthanide) jlk;u foKku 'kq: gqvkA 1794 esa tksgku
xWMksfyu (Johan Gadolin) ,d dkys [kfut ¼vkDlkbM½ ls fVfVª;e (Tritium) izkIr
djus esa lQy jgs vkSj ckn esa ,d rRo xWMksfyu ds :i esa tkuk x;k] muds uke lsA
blds rqjar ckn ,e ,p DykizksFk (M H Klaproth)] ts ts ctsZfy;l (J J Berzelius)

vkSj MCY;w fgflaxj (W Hisinger) us ,d vkSj rRo lhfj;e (Cerium) dh [kkst dh
vkSj bUgsa e`nk èkkrq (Earth Metal) dgk x;k gkykafd ckn esa ;g ckr xyr ikbZ xbZA
blds ckn 1839&1843 ds nkSjku LohfM'k lh- th ekWlsaMj (C G  Mosander) us
lhfj;e dks vyx djus esa lQyrk ikbZ vkSj fQj mUgksaus nqyZHk ènk èkkrq (Rare Earth

Metals) ysUFksue (Lanthanum),  bjkfc;e (Erbium) vkSj Vjfc;e (Terbium) dh
[kkst dhA vxys 40 o"kZ rd dksbZ ubZ [kkst ugha gqbZA fQj 1879 esa lisDVªksLdksih
(Spectroscopy) uked ubZ rduhd vkbZ vkSj fQj ls [kkst vkjaHk gks xbZ fdarq bl
nkSjku vusdkusd rRoksa dh [kkst ds nkos fd;s tkus ls bu u;s rRoksa dh lgh la[;k
ds ckjs esa Hkze dh fLFkfr cu xbZA fQj ,d vkSj ubZ rduhd ,Dl&js fØLVyksxzkQh
(X-Ray Crystallography ;k XRC) dh lgk;rk ls rRoksa dks ijek.kq Øekad fn;s vkSj
ysUFksukbM ds 15 rRoksa dh lgh igpku gqbZA

 ysUFksukbM es ijek.kq Øekad c<+us ds lkFk ukfHkdh; vkd"kZ.k (Nuclear

Attraction) rks c<+rk tkrk gS ysfdu mls larqyu djus okyk ifjj{k.k çHkko mruk ugh
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c<+rk ftlls muds vkdkj es Øfed deh vkrh gS vkSj muds ijek.kq ladqfpr (Atom

Contraction) gksrs tkrs gS mls ysUFksukbM ladqpu (Lanthanide Contraction) dgrs
gSA ysUFksu‚bM esa 4f d{k dk vkdkj rFkk ;s ijek.kq esa vfèkd vanj fLFkr gksus ds dkj.k
budk ifjj{k.k çHkko de gksrk gS vr% cká bysDVª‚u ij dsoy ukfHkd dk vkd"kZ.k
cy dk;Z djrk gS ftlls vkdkj esa deh gksrh tkrh gS bls ysUFksukbM ladqpu dgrs
gSA ysUFksukbM ¼Lanthanide½&4f&lewg ds rRo pw¡fd ysUFksue (Lanthanum) 4f ds ckn
vkrs gSa] vr% bUgsa ySaFkukbM dgrs gSaA ,sfDVukW,M dks Hkh 5&f lewg ds rRo dgk tkrk
gS] tks fd vkf[kjh 5f ds ckn vkrk gSA

,fDVukW,M (Actinide) ;k ,sfDVukW,M dh Js.kh esa 15 jklk;fud rRo gksrs gSa
tks ,fDVfu;e (Actinium) ls ys dj ykWjsfU'k;e (Lawrencium) rd vkoZr lkj.kh
(Periodic Table) esa ik;s tkrs gSaA budh ijek.kq la[;k (Atomic Number) 89&103
rd gksrs gSaA bl Js.kh dk uke ,fDVukW,M blds izFke lnL; lfDVfu;e ds uke
ls j[kk x;kA

bl bdkbZ esa vki bysDVªkWfud lajpuk] vkWDlhtu voLFkk,a] ysUFksukbM
ladqpu] ladqy fuekZ.k] izfIr ,oa iF̀kDdj.k] ysUFksukbM ;kSfxd] ;wjsfu;e ls Am, Np

rFkk Pu dk iF̀kDdj.k] i'p ,sfDVukW,M rFkk i'p ysUFksukbM ds ckjs esa vè;;u
djsaxsA

bl bdkbZ dks i<+us ds ckn vki&

• ysUFksukbM dh bysDVªkWfud lajpukvksa dks le> ik,axs(

• vkWDlhtu voLFkk,¡ ,oa vk;fud f=T;k,¡ D;k gSa] le> ik,axs(

• ysUFksukbM ladqpu dks le> ik,axs(

• ladqy fuekZ.k dh izfØ;k dks le> ik,axs(

• çkfIr ,oa iF̀kDdj.k D;k gksrs gSa] le> ik,axs(

• ysUFksukbM ;kSfxd dh O;k[;k dj ik,axs(

• ,sfDVukW,M rRoksa dk jlk;u le> ik,axs(

• ,sfDVukW,M rRoksa ds lkekU; y{k.k dks le> ik,axs(

• U ls Np, Pu rFkk Am dk iF̀kDdj.k le> ik,axs(

• i'p ,sfDVukW,M ,oa i'p ysUFksukbM esa lekurk;sa crk ik,axsA

(Lanthanide) os rRo ftudk vafre bysDVªkWu 4f d{kd esa izos'k djrk
gS] ,sls rRoksa dks ysUFksukbM Js.kh ds rRo (Elements of Lanthanide Series) dgrs gSA
ysUFksukbM Js.kh esa dqy 15 rRoksa dks j[kk x;k gS] ;s 15 rRo ijek.kq Øekad 57 ls
ysdj 71 rd okys gksrs gSA
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ysUFksukbM rRoksa dh la[;k 15 gksrh gS vkSj bl Js.kh ds rRoksa dks vkèkqfud
vkorZ lkj.kh (Periodic Table) esa uhps LFkku fn;k tkrk gS] ;s rRo fuEu gS &

vkèkqfud vkorZ lkj.kh esa vki ns[ksaxs fd uhps vyx ls nks ykbu esa rRo gksrs
gS] bu nksuksa esa ls vkèkqfud vkorZ lkj.kh esa vki ns[ksaxs fd bu nksuksa esa ls Åij okyh
ykbu ysUFksukbM rRoksa dh gksrh gSA

;s rRo ysUFksue (Lanthanum) (La) ls rqjar ckn esa vkrs gS vkSj ;gh dkj.k
gS fd bUgsa ysUFksukbM Js.kh rRo dgrs gS bu rRoksa dks var% laØe.k rRo Hkh dgk tkrk
gSA

bu rRoksa dks 'kq: esa nqyZHk [kfutks tSls ènk vkfn ls izkIr fd;k x;k Fkk
blfy, bu rRoks dks nqyZHk ènk rRo (Rare Earth Elements) Hkh dgrs gSA ysUFksukbM
rRoksa esa ysUFksue (Lanthanum)] lSfj;e (Cerium)] izklh;ksMk;fe;e (Praseodymium)]
fu;ksMkf;fe;e (Neodymium)] izksfefFk;e (Promethium)] lekfj;e (Samarium)]
;qjksfi;e (Europium)] xSMksyhfu;e (Gadolinium)] VfcZ;e (Terbium)] fMLizksfl;e
(Dysprosium)] gksyfe;e (Holmium)] ,jfc;e (Erbium)] Fkqfy;e (Thulium) ;Vsjfc;e
(Ytterbium)] yqVsfV;e (Lutetium)] bu 15 rRoksa dks j[kk tkrk gSA budk ijek.kq
Øekad Øe'k% 57 ls ysdj 71 rd gksrk gSA

ysUFksukbM dks lkekU;r;k jklk;fud fpUg (Symbol)  Ln }kjk O;Dr fd;k
tkrk gS] ;kn j[ks fd f CykWd ds rRoksa dks nks Jsf.k;ksa esa ckaVk tkrk gS igys ysUFksukbM
Js.kh ds rRo vkSj nqljk ,sfDVukW,M Js.kh ds rRoA

var% ysUFksukbM Js.kh esa rRoksa dk vkf[kjh bysDVªkWu f d{kd esa tkrk gS ysfdu
ysUFksukbM Js.kh vkSj ,sfDVukW,M Js.kh ds rRoksa esa ;g varj gksrk gS fd ysUFksukbM
Js.kh ds rRoksa dk vkf[kjh bysDVªkWu 4f CykWd ;k d{kd esa tkrk gS ysfdu ,sfDVukW,M
Js.kh ds rRoksa dk vafre bysDVªkWu 5f d{kd esa izos'k djrk gSaA

(Lanthanide Series)

(Electronic Configuration) [Xe]4f1-145d0-16s2

tSlk fd ge tkurs gS ysUFksukbM Js.kh (Lanthanide Series) ds bysDVªkWfud foU;kl
(Electronic Configuration) La

57
 ls ysdj vU; 14 ysUFksukbM~l [Xe]4f1-145d0-16s2

gksrk gS ftlesa fd 5d mioxZ vkaf'kd Hkjk gqvk (Partially Filled) rFkk 4a mioxZ
[kkyh jgrk gS blfy, ge flQZ 14(Ce

58
Lu) rRoksa dks gh ysUFksukbM Js.kh esa j[krs

gSA

rkfydk 1 esa ysUFksukbM~l ds fofHkUu rRoksa ds vuqekfur vkSj okLrfod
bysDVªkWfud foU;klksa ds fo"k; esa o.kZu fd;k x;k gSA
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ysUFksukbM rRoksa dk vuqekfur vkSj okLrfod bysDVªkWfud foU;kl

Lanthanum La57  1 0 2

54
 4 5d 6Xe f s  

=2, 8, 18, (18+1), 8, 2 
=2, 8, 18, 19, 8, 2 

 0 1 2

54
 4 5d 6Xe f s  

=2, 8, 18, (18+0), (8+1), 2 
=2, 8, 18, 18, 9, 2 

Cerium Ce58  1 1 2

54
 4 5 6Xe f d s  

=2, 8, 18, (18+1), (8+1), 2 
=2, 8, 18, 19, 8, 2 

 2 0 2

54
 4 5 6Xe f d s  

=2, 8, 18, (18+2), 8, 2 
=2, 8, 18, 20, 8, 2 

Praseodymium Pr59  2 1 2

54
 4 5 6Xe f d s  

=2, 8, 18, (18+2), 8, 2 
=2, 8, 18, 20, 9, 2 

 3 0 2

54
 4 5 6Xe f d s  

=2, 8, 18, (18+3), 8, 2 
=2, 8, 18, 21, 8, 2 

Neodymium Nd60  3 1 2

54
 4 5 6Xe f d s  

=2, 8, 18, (18+3), 9, 2 
=2, 8, 18, 21, 9, 2 

 4 0 2

54
 4 5 6Xe f d s  

=2, 8, 18, (18+4), 8, 2 
=2, 8, 18, 22, 8, 2 

Promethium Pm61  4 1 2

54
 4 5 6Xe f d s  

=2, 8, 18, (18+4), 9, 2 
=2, 8, 18, 22, 9, 2 

 5 0 2

54
 4 5 6Xe f d s  

=2, 8, 18, (18+5), 8, 2 
=2, 8, 18, 23, 8, 2 

Samarium Sm62  5 1 2

54
 4 5 6Xe f d s  

=2, 8, 18, (18+5), 9, 2 
=2, 8, 18, 23, 9, 2 

 6 0 2

54
 4 5 6Xe f d s  

=2, 8, 18, (18+6), 8, 2 
=2, 8, 18, 24, 8, 2 

Europium Eu63  6 1 2

54
 4 5 6Xe f d s  

=2, 8, 18, (18+6), 9, 2 
=2, 8, 18, 24, 9, 2 

 7 0 2

54
 4 5 6Xe f d s  

=2, 8, 18, (18+7), 8, 2 
=2, 8, 18, 25, 8, 2 

Gadoliniumium Gd64  7 1 2

54
 4 5 6Xe f d s  

=2, 8, 18, (18+7), 9, 2 
=2, 8, 18, 25, 9, 2 

 7 1 2

54
 4 5 6Xe f d s  

=2, 8, 18, (18+7), 9, 2 
=2, 8, 18, 25, 8, 2 

Terbium Tb65  8 1 2

54
 4 5 6Xe f d s  

=2, 8, 18, (18+8), 9, 2 
=2, 8, 18, 26, 9, 2 

 9 0 2

54
 4 5 6Xe f d s  

=2, 8, 18, (18+9), 8, 2 
=2, 8, 18, 27, 8, 2 

Dysprosium Dy66  9 1 2

54
 4 5 6Xe f d s  

=2, 8, 18, (18+9), 9, 2 
=2, 8, 18, 27, 9, 2 

 10 0 2

54
 4 5 6Xe f d s  

=2, 8, 18, (18+10), 8, 2 
=2, 8, 18, 28, 8, 2 

Holmium Ho67  10 1 2

54
 4 5 6Xe f d s  

=2, 8, 18, (18+10), 9, 2 
=2, 8, 18, 28, 9, 2 

 11 0 2

54
 4 5 6Xe f d s  

=2, 8, 18, (18+11), 8, 2 
=2, 8, 18, 29, 8, 2 

Erbium Er68  11 1 2

54
 4 5 6Xe f d s  

=2, 8, 18, (18+11), 9, 2 
=2, 8, 18, 29, 9, 2 

 12 0 2

54
 4 5 6Xe f d s  

=2, 8, 18, (18+12), 8, 2 
=2, 8, 18, 30, 8, 2 

Thulium Tm69  12 1 2

54
 4 5 6Xe f d s  

=2, 8, 18, (18+12), 9, 2 
=2, 8, 18, 30, 9, 2 

 13 0 2

54
 4 5 6Xe f d s  

=2, 8, 18, (18+13), 8, 2 
=2, 8, 18, 31, 8, 2 

Ytterbium Yb70  13 1 2

54
 4 5 6Xe f d s  

=2, 8, 18, (18+13), 9, 2 
=2, 8, 18, 31, 9, 2 

 14 0 2

54
 4 5 6Xe f d s  

=2, 8, 18, (18+14), 8, 2 
=2, 8, 18, 32, 8, 2 

Lutetium Lu71  14 1 2

54
 4 5 6Xe f d s  

=2, 8, 18, (18+14), 9, 2 
=2, 8, 18, 32, 9, 2 

 14 1 2

54
 4 5 6Xe f d s  

=2, 8, 18, (18+14), 9, 2 
=2, 8, 18, 32, 9, 2 
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(Uses of Lanthanides)

ge ;gk¡ ysUFksukbM Js.kh ds rRoks ds dqN mi;ksxks ds ckjs esa vè;;u djsaxs tks fuEu
gS &

 xSl dk esaVy cukus ds fy, flfj;k (Ceria or Cerium Oxide) (CeO
2
) dk

iz;ksx fd;k tkrk gSA

 ysUFksukbM yo.k dk mi;ksx yslj (LASER) esa fd;k tkrk gSA

 isVªksfy;e (Petrolium) inkFkZ dk Hkatu lhfj;e QkLQsV (Cerium Phosphate)

ds iz;ksx ls fd;k tkrk gSA

 fu;ksfMfe;e (Neodymium) vkSj izklh;ksMk;fe;e (Praseodymium) ds
vkWDlkbM ds mi;ksx ls jaxhu dkap cuk, tkrs gSaA

 lhfj;e (Cerium) rki vkSj iSjkcSaxuh (Ultraviolet) fdj.kksa dks vo'kksf’kr
djus ds xq.k j[krk gS blfy, bldk mi;ksx p'ek (Glasses) cukus ds fy,
fd;k tkrk gSA

 dbZ jklk;fud vfHkfØ;kvksa esa tSls gkbMªkstuhdj.k (Hydrogination)]
vkWDlhdj.k (Oxidation) vkfn esa ysUFksukbM ;kSfxdks (Lanthanide Compounds)

ds dbZ :iksa dks mRizsjd (Catalyst) ds :i esa dke esa fy;k tkrk gSA

 ysUFksukbM rRoksa ;k èkkrqvksa ds fefJr gksdj cuh feJ èkkrqvksa dks feJ èkkrq
dgrs gS] vkSj budk mi;ksx vipk;d dkjd (Reducing Agent) ds :i esa
fd;k tkrk gSA

1 ysUFksukbM Js.kh ds rRo fdls dgrs gSa\

2- ysUFksukbM ds 15 rRoksa ds uke crk;saA

3- ysUFksukbM Js.kh ds rRoksa ds mi;ksx crk;saA

(Lanthanide Oxidation State)

ysUFksukbM Js.kh (Lanthanide Series) ds lHkh rRo 3$ dhs vkWDlhdj.k voLFkk
(Oxidation State) dks çnf'kZr djrs gSaA blesa ls dqN gh rRo gS tks 2$] 3$] 4$]
vkDlhdj.k voLFkk dks çnf'kZr djrs gSA ysUFksukbM Js.kh ds rRoksa dh fLFkj
vkWDlhdj.k voLFkk 3$ gh gSA blesa ls dqN ,sls rRo tSls rRo M2+, M+4 rRo M3+4

vk;u esa cny tkrs gSA mnkgj.k ds fy, tSlk fd vipk;d dkjd rRo (Reducing

Agents) Sm2+, Eu2+  rFkk Yb2+ vk;u vPNs vipk;d dkjd (Good Reducing

Agents) gS tks vfèkd LFkk;h +3 vkWDlhdj.k voLFkk (+3 Oxidation State)  nsrs gSaA
tc ,slh vfHkfØ;k gksrh gS rks ;s vkil esa feydj vk;u cukrs gS] D;ksafd ;g ,d
lcls fLFkj vk;u (Stable Ion) gSA
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 & 2+ 3+
2 22Sm +2H O 2Sm +2OH+H

4+ 2+ 3+ 3+Ce Fe Ce Fe

tSls fd dqN ysUFksukbM rRo 2 , 3 , 4 vkWDlhdj.k voLFkk dks çnf'kZr djrs

gSA blds vkèkkj ij 2+ 3+M , M  vkSj 4+M  vk;u 0 74F ,  4F vkSj 144F esa mifLFkr
gksrk gS tks fd ,d cgqr fLFkj voLFkk gSA mnkgj.k ds fy,]

3+ 0 4+ +

54

2+ 14 3+

54 54

La = Xe 4F   Ce = Xe F

Y = Xe 4F , Lu = Xe

blds vykok Hkh cgqr ls ,sls rRo gS tks 3 32 , 2 ,4  vkDlhdj.k voLFkk dks

çnf'kZr djrs gS ijUrq buesa 0 74F ,4F vkSj 144F tSlk foU;kl ugha gksrk gS tSls fd]

2+ 2

54
Ce = Xe 4f  2+ 6

54
Sm  = Xe 4f

2 13

54
Tm = Xe 4f  3+ 1

54
Ce  = Xe 4f

3+ 2

54
Pr = Xe 4f 4+ 1

54
Pr  = Xe 4f

4+ 2

54
Nd = Xe 4f

2+ 8

54
Dy  = Xe 4f

ysUFksukbM ladqpu (Lanthanide Contraction) esa N3+ ijek.kq vkSj vk;uksa dh
f=T;k dks rkfydk 2 esa n'kkZ;k x;k gSA rkfydk 2 esa vkoŸkZ lkj.kh ds Ce ls Lu vkSj
Ce3+ ls Lu3+ rd ds rRoksa ds ckjs esa crk;k x;kA

(pm) 
(M3+Ions)(pm)

La      +3 169 106 
Ce      +3,   +4 165 103 
Pr       +3,  +4 165 101 
Nd +2 +3,   +4 164 100 
Pm       +3 & 98 
Sm +2  +3 166 96 
Eu +2  +3 185 95 
Gd       +3 161 94 
Tb       +3,  +4 159 92 
Dy       +3,  +4 159 91 
Ho        +3 158 89 
Er        +3 157 88 
Tm +2, +3 156 87 
Yb +2, +3 170 86 
Lu        +3 156 85 

tSlk fd ge tkurs gS fd vkoŸkZ lkj.kh esa tc ysUFksukbM ds ,d rRo nwljs
rRo dh Js.kh esa vkxs c<+rs gS rks mudh vkf.od la[;k (Atomic Number) +1 c<+
tkrh gSA gj vkus okys nwljs rRo esa blh rjg tc Ce, Lu ds chp vkd’kZ.k gksrk
gS rks buds cká bysDVªkWu d{k esa Lrj nj Lrj of̀) gksrh gSA bl ckr dks ge bl



ysUFksukbM vkSj ,sfDVukW,M
rRoksa dk jlk;u

Lo&vfèkxe 143

ikB~; lkexzh

çdkj Hkh le> ldrs gS fd Ce ls Lu dh rjQ c<+us ls vfrfjDr bysDVªkWu 4f d{k
esa LFkkfir gksrs gSA 4f dh fLFkfr esa ysUFksukbM rRo dk vkdkj fo—r gks tkrk gSA
,slh fLFkfr esa bysDVªkWu bl fLFkfr esa ugha jgrk fd og v.kqvksa dh vksj vkdf’kZr gksA

bl Js.kh esa vkus okys lHkh rRoksa dk vafre bysDVªWku 4f d{kd (Orbital) esa
Hkjk tkrk gS] bu rRoksa ds 'kq: ds rhu dks'k (Shell) iw.kZ :i ls Hkjs gq, jgrs gS rFkk
vafre rhu dks'k vkaf'kd :i ls Hkjs gq, jgrs gSA

ysUFksukbM Js.kh ds rRoksa esa lcls vfèkd LFkk;h vkWDlhdj.k voLFkk Hkh $3
gksrh gS] ;gh dkj.k gS fd ysUFksukbM lkekU;r;k $3 vkWDlhdj.k voLFkk dks
iznf'kZr djrs gSA

dqN ysUFksukbM rRo ,sls gksrs gS tks $2 vkSj $4 vkWDlhdj.k voLFkk Hkh
iznf'kZr djrs gS bUgsa vlaxr vkWDlhdj.k voLFkk,a Hkh dgk tkrk gSA

ysUFksukbM Js.kh ds lHkh rRoksa dh jklk;fud fØ;k'khyrk izk;% leku gksrh gS
bldk dkj.k ;g gS fd lHkh rRoksa dk vafre bysDVªkWu 4f midks'k (Subshell) esa
Hkjrk gSA

lHkh ysUFksukbM rRo pk¡nh ds leku 'osr vkSj uje gksrs gS ysfdu tc ;s rRo
ok;q ds laidZ esa vkrs gS rks viuh ped [kks nsrs gSA

budk xyukad yxHkx 1000ºC ls ysdj 1200ºC ds eè; esa gksrk gS]
lekfj;e (Samarium) dk xyukad (Melting Point) 1072ºC gksrk gS tks lcls
vfèkd gksrk gSaA

ysUFksukbM Js.kh ds rRo èkkrq gksrs gS rFkk Å’ek vkSj fo|qr ds lqpkyd gksrs gSA

ysUFksukbM Js.kh ds lHkh rRo +3 dk v‚Dlhdj.k voLFkk fn[kkrs gSaA igys ;g
ekuk tkrk Fkk fd dqN èkkrq,a ¼lekfj;e (Samarium)] ;wjksfi;e (Europium)] vkSj
;Vsjfc;e (Ytterbium)½ Hkh +2 v‚Dlhdj.k voLFkk fn[kkrh gSaA bu èkkrqvksa vkSj
muds ;kSfxdksa ij vkxs ds vè;;uksa ls irk pyk gS fd ysUFksukbM Js.kh dh lHkh
èkkrq,a lekèkkuksa esa +3 v‚Dlhdj.k voLFkk dk çn'kZu djrh gSa] tks lcls vfèkd
fLFkj voLFkk gSA

ysUFksukbM Js.kh esa dqN èkkrq,¡ dHkh&dHkh +2 v‚Dlhdj.k voLFkk fn[kkrh gSaA
èkkrqvksa ds chp v‚Dlhdj.k voLFkk ds bl vleku forj.k dks [kkyh] vkèks&Hkjs ;k iwjh
rjg ls Hkjs gq, f&mioxZ dh mPp fLFkjrk ds fy, ftEesnkj Bgjk;k tkrk gSA

f midks'k (Subshell) dh fLFkjrk ysUFksukbM~l dh v‚Dlhdj.k voLFkk dks bl
rjg çHkkfor djrh gS fd lekfj;e (Samarium) dh +4 v‚Dlhdj.k voLFkk
çnf'kZr gksrh gS D;ksafd ;g ,d mPp xSl foU;kl dks çnf'kZr djrk gS] ysfdu ;g
+3 v‚Dlhdj.k voLFkk dks Hkh çnf'kZr djrk gSA bl çdkj ;g ,d etcwr
v‚DlhMsaV ;k vkWDlhdj.k (Oxidant) ds :i esa dk;Z djrk gS vkSj ;gka rd fd ikuh
ds lkFk Hkh v‚Dlhdj.k vfHkfØ;k dj ldrk gS] gkykafd ikuh ds lkFk bldh
vfHkfØ;k èkheh gksrh gSA
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+4 v‚Dlhdj.k voLFkk dks v‚DlkbM }kjk Hkh çnf'kZr fd;k tkrk gSA tks
fuEufyf[kr gS %&

izklh;ksMk;fe;e (Praseodymium (Pr))

fu;ksMk;fe;e (Neodymium (Nd))

VfcZ;e (Terbium (Tb))

fMlizksfl;e (Dysprosium (Dy))

;wjksfi;e (Europium) ¼ijek.kq la[;k 63½ esa bysDVª‚fud foU;kl [Xe] 4f7 6s2

gS] ;g tc 6 ÅtkZ Lrj dks çkIr djrk gS rks nks bysDVª‚uksa dk gzkl gksrk gSS vkSj
vR;fèkd fLFkj gksus ij vkèks&Hkjs 4f7 voLFkk dks çkIr djrk gS] blfy, ;g vklkuh
ls Eu vk;u cukrk gSA Eu2 fQj ysUFksukbM~l ¼3½ ds lkekU; v‚Dlhdj.k voLFkk
esa ifjofrZr gksrk gS vkSj ,d etcwr dke djus okys dkjd ds :i esa dk;Z djrs
gq, Eu3 cukrk gSA

;Vsjfc;e (Ytterbium) ¼ijek.kq la[;k 70½ Hkh ,d etcwr dke djus okys
dkjd gksus ds leku gSa] +Yb2 voLFkk esa ;g iwjh rjg ls Hkjk gqvk f&d{kd ;k
v‚fcZVy (f-Orbital) gSA

bu èkkrqvksa vkSj muds xq.kksa }kjk çnf'kZr v‚Dlhdj.k voLFkk ij f&d{kd ;k
v‚fcZVy dh mifLFkfr dk cgqr çHkko gSA bl rjg ge ns[krs gS fd u, ?kVukØe
vkSj fu"d"kZ ysUFksukbM~l ij tkudkjh tksM+uk tkjh j[krs gSaA 4f vkSj 5d d{kdksa ;k
v‚fcZVYl ds chp ÅtkZ varj cM+k gS vkSj blfy, v‚Dlhdj.k voLFkk dh la[;k
Mh&Cy‚d rRoksa ds foijhr lhfer gSA

(Ionic Radii of Lanthanids)

ijek.kq la[;k (Atomic Number) ds lkFk ysUFksukbM rRoksa ds ijek.kq vkSj vk;fud
f=T;k (Ionic Radii) (M+) vk;uksa esa fLFkj deh dks ysUFksukbM ladqpu (Lanthanide

Contraction) dgk tkrk gSA tc ge dgrs gS fd ijek.kq vkSj vk;fud f=T;k ds ekuksa
esa fujarj deh gksrh gS rks bldk vFkZ ;g gS fd deh cgqr de gSA mnkgj.k ds fy, Ce

ls Lu rd ijek.kfod f=T;k ds tkus ij 182 pm ls 174 pm rd deh gks tkrh gS vkSj
;g deh dsoy 182 ls 174 =9 pm ds cjkcj gSA blh çdkj vk;fud f=T;k Ce3+ ls Lu3+

ds LFkku ij 103 ls 85 rd ?kV tkrh gS vkSj dsoy 103&85 = 18 pm ds cjkcj jg tkrh
gSA bl çdkj ge ns[krs gSa fd ijek.kq vkos'k (Atomic Charge) dh la[;k ;k ukfHkdh;
vkos'k (Nuclear Charge) esa la[;k $14 bdkbZ;ksa dh òf) gksrh gS tks fd cM+h la[;k essa
gksrh gS] ijarq ijek.kq vkSj vk;fud f=T;k esa Øe'k% 9 pm rFkk 18 am ds cjkcj deh
gksrh gSA vkf.od vkSj vk;fud f=T;k esa ;g deh ml ek=k dh rqyuk esa cgqr de gksrh
gS] tks vU; :iksa vkSj vofèk;ksa ds rRoksa esa ik;h tkrh gSA
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4- ysUFksukbM ds bysDVª‚fud LisDVªk dk lcls vPNk o.kZu fdl dFku esa fd;k
x;k gS\

(a) 4f vkSj 4f laØe.k ds dkj.k vo'kks"k.k fl)kar :i esa fuf"k) gSa ysfdu
fQj Hkh xgu vo'kks"k.k dks tUe nsrs gSaA

(b) 4Q vkSj 4f laØe.k ds dkj.k vo'kks"k.k rst gSa( ftUgsa 4f–5d laØe.k
lkSaik x;k gS] os O;kid gSaA

(c) 4Q vkSj 4f laØe.k ds dkj.k vo'kks"k.k O;kid gSa] ftUgsa 4f–5d laØe.k
lkSaik x;k gS] os rst gSaA

 (d) tc, d vkSj Ln3 vk;u ,d ladqy cukrk gS] rks 4f – 4f laØe.k ds dkj.k
vo'kks"k.k egRoiw.kZ cnyko ls xqtjrk gS] ifjek.k fyx.M ij fuHkZj
djrk gSA

5- 230Th ls 'kq: gksus okyh (n, y) vfHkfØ;k }kjk fdl leLFkkfud dk fuekZ.k
fd;k tkrk gS\

(a) 229Th (b) 229Ac

(c) 231Th (d) 231Pa

6- ysUFksukbM vk;fud f=T;k dks le>kb,aA

ysUFksukbM es ijek.kq Øekad c<+us ds lkFk ukfHkdh; vkd"kZ.k (Nuclear Attraction)

Hkh c<+rk tkrk gS ysfdu mlesa larqfyr djus okyk ifjj{k.k çHkko mrus ugh c<+rs
ftlls muds vkdkj es Øfed deh vkrh gS vkSj muds ijek.kq ladqfpr gksrs tkrs
gS] ysUFksukbM esa gksus okyh bl çfØ;k dks ysUFksukbM ladqpu (Lanthanide Contraction)

dgrs gSA

ysUFksukbM ladqpu dk dkj.k ge tkurs gSa fd tc ge ,d rRo ls vkxs c<+rs
gSa] rc ijek.kq vkos'k (Atomic Charge) ¼;kuh] ijek.kq la[;k (Atomic Number)½
çR;sd vxys rRo ij $1 ls c<+ tkrh gSA bl çdkj tc ge Ce ls Lu dh vksj
c<+rs gSa] rc ukfHkd ds chp dk vkd’kZ.k vkSj lcls ckgj okys bysDVªkWu çR;sd pj.k
esa èkhjs&èkhjs c<+rs tkrs gSaA ;g Hkh Kkr gS fd tc ge Ce ls Lu dh vksj c<+rs gSa
rks vfrfjä bysDVªkWu dk ;ksx 4f d{kd ;k vkWfcZVYl esa gksrk gSA 4f d{kd ;k
vkWfcZVYl dk vkdkj cgqr foLr`r gksrk gS blfy, bu d{kd ;k vkWfcZVy ds
bysDVªkWu bl ukfHkd ds vkd’kZ.k dks de djus esa l{ke ugha gSaA

ysUFksukbM dh ijek.kq la[;k ds :Ik esa bl çdkj ;g dsoy ijek.kq Hkkj
(Atomic Weight) esa Øfed òf) ds dkj.k gS ¼;kfu] ukfHkd vkSj ckgjh&lcls ckgj
okys bysDVªkWuksa ds chp ds vkd’kZ.k½ fd ysUFksukbM ijek.kqvksa vkSj M+ vk;uksa dk
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vkdkj ijek.kq la[;k ds lkFk èkhjs&èkhjs de gks tkrk gSA mijksä ppkZ ls irk pyrk
gS fd ;g 4f bysDVªkWuksa ds {kh.k ifjj{k.k çHkko rFkk ukfHkdh; vkos'k esa èkhjs&èkhjs
of̀) ds dkj.k gh ysUFksukbM esa ysUFksukbM ladqpu gksrk gSA

(Consequences of Lanthanide Contraction)

ysUFksukbM ladqpu ds fuEu izHkko gS&

 (Separation of Lanthanide)  ysUFksukbM
ladqpu ds fcuk lHkh ysUFksukbM dks iF̀kd djuk vklku ugha gS D;ksafd lHkh
ysUFksukbM dk vkdkj leku gksrk gSA ijUrq muds ysUFksukbM dk vkdkj
leku gksrk gSA ijUrq muds ysUFksukbM ladqpu ds xq.kksa esa fHkUurk gksrh gSA
xq.kksa dh bl fHkUurk dk mi;ksx djds ysUFksukbM dks i`Fkd fd;k tkrk gSA

 (Basis Strenght of Hydroxide)

ysUFksukbM ladqpyu ds dkj.k M3+ vk;u dk vkdkj ?kV tkrk gS vkSj
M – OH ds lgla;kstd xq.k (Covalent Character) c<+ tkrs gSa] vr% {kkjh;
xq.k ;k {kerk ?kV tkrh gSA

 3d 4d

(Similarities of Second and Third Transition Series)

(3d and 4d Series)  f}rh; rFkk r`rh; laØe.k Js.kh ds rRoksa ds ijek.kq
vkdkj  (Atomic Sizes) yxHkx leku gksrs gSaA ;s Hkh ysUFksukbM ladqpu ds
izHkko ds dkj.k gSA ge tSls&tSls 4d Js.kh ls 5d Js.kh esa uhps tkrs gSa rks
vkdkj esa vo'; o`f) gksuh pkfg;s ij bldk vkdkj leku jgrk gS D;ksafd
5d rRo esa tks 4d rRo mifLFkr gksrs gSa os vi;kZIr ifjj{k.k izHkko (Poor

Shielding Effect) n'kkZrsa gSaA

 Effects of Lenthanide Contraction

ysUFksukbM vkSj Hkkjh laØe.k Js.kh rRo dh jlk;u ds fuèkkZj.k esa ysUFksukbM ladqpu
ds izHkko dh egRoiw.kZ Hkwfedk gSaaA ysUFksukbM ladqpu ds dqN egRoiw.kZ ifj.kkeksa ds
ckjs esa uhps ds ifj.kkeLo:Ik M3+ vk;u vkSj OH – vk;u ds chp lgla;kstd :Ik
La (OH)

3
 ls c<+dj Lu (OH)

3
 gks tkrk gS] Qtku fu;e (Fajan's Rules) ds

vuqlkj] blfy, ijek.kq la[;k esa of̀) ls gkbMªkWDlkbM dk ewy :Ik de gks tkrk
gSA QyLo:Ik] La(OH)

3
 lcls fLFkj gS] tcfd Lu(OH)

3
 lcls de fLFkj gSA

(Similarites between Lanthanides

and Actimides)

ysUFksukbM rFkk ,sfDVukW,M esa cgqr de ifjoRkZu ds dkj.k muds jklk;fud xq.k
dkQh leku gSa D;ksafd nksuksa laØe.k èkkrq gS vkSj buesa 15 rRo gSA ;g muds leku
xq.kksa ds dkj.k gS fd ysUFksukbMksa dks 'kq) voLFkk esa ,d nwljs ls vyx ugha fd;k
tk ldrk gSA gky gh esa] iqujkòfÙk vkaf'kd fØLVyhdj.k (Repetition of Fractional

Crystalization) ;k vk;u fofue; rduhd (Ion Exchange Method) ij vkèkkfjr
i)fr;ksa dk ç;ksx fd;k x;k gS] tks muds xq.kksa esa de varj dk ykHk mBkrs gSa tSls]
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foys;rk (Solubility)] ladqy vk;u fuekZ.k (Complex Ion Formation)] gkbMªks'ku
vkfnA

 1- ysUFksukbM ladqpu ds dkj.k f}rh; vkSj r̀rh; laØe.k Js.kh ds rRoksa ds
vkdkj yxHkx leku gksrs gSA

 2- ysUFksukbM ladqpu ds dkj.k rr̀h; Js.kh ds rRoksa dh vk;u ,UFkSYih (Ion

Enthalpy) f}rh; laØe.k Js.kh ds rRoksa ls vfèkd gksrh gSA

3- ysUFksukbM ds vkdkj yxHkx leku gksus ds dkj.k budk ìFkDdj.k (Separation)

vklkuh ls ugha fd;k tk ldrk gS D;ksafd buds xq.kksa esa i;kZIr lekurk gksrh
gSA

4- ysUFksukbM Js.kh esa ck,a ls nk,a tkus ij gkbMªksDlkbM dh {kkjh; ç—fr de
gksrh tkrh gS ¼lgla;kstd xq.k (Coordination Property) c<+us ds dkj.k½A

Properties of Lanthanide

1- ;s pk¡nh ds leku 'osr Bksl inkFkZ gSA

2- ok;q ds lEidZ esa vkus ij bldh lrg ij v‚DlkbM dh ijr cu tkrh gS
ftlls lrg èkwfey gks tkrh gSA

3- budk ekud vip;u foHko _.kkRed (Standard Reduction Potential

Negative) gksrk gS vr% ;s vEyksa ls fØ;k djds gkbMªkstu xSl cukrs gSA

4- ck,a ls nk,a tkus ij budh fØ;k'khyrk de gks tkrh gSA

5- ;s ty ls fØ;k djds gkbMªkstu xSl cukrs gS ijUrq ;g çfØ;k cgqr èkheh
gksrh gSA

7- ysUFksukbM ladqpu ls vki D;k le>rs gSa\

8- ysUFksukbM dk iF̀kDdj.k dSls fd;k tkrk gS\

9- ysUFksukbM dk jax D;k gSa \

¼a½ 'osr rFkk ihyk ¼b½ uhyk rFkk 'osr

¼c½ pkanh ds leku 'osr ¼d½ 'osr rFkk gjk

ladqyksa dk xBu ;k fuekZ.k (Complex Formation) ;|fi rhu èkukRed ysUFksukbM
lehdj.kksa esa $3 ds cjkcj vkos'k gksrk gSA mudk vkdkj vis{kkÑr cM+k gksrk gS]
fQj Hkh mudh f=T;k ds vuqikr esa bruk NksVk gks tkrk gS fd bu vk;uksa esa ladqyksa
dk fuekZ.k djus dh çof̀Ÿk cgqr de gksrh gSA lkekU; fyxSaM~l ftuesa M3+ vk;u
fLFkj ifjlj cukrs gSa] ;s gSa %
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 EDTA (Ethylene Diamine Tetraacetic

Acid) flfVªd vEy (Citric Acid)] vkWDlkfyd vEy (Oxalic Acid)] ,lkbVyhu
(Acetylene) fljhd veksfu;k ukbVªsV (Ceric Ammonia Nitrate) vkfnA

ysUFksukbM (Ln (III)) ladqy (Lanthanide (Ln (III) Complex) dk fuekZ.k
dkcZfud vfHkdeZd ,flVkby,flVksu (Organic Reagent Acetylaceton) ds lkFk
gsyks ,flfVd vEy (Halo Acetic Acid ;k HAA) dk vè;;u fd;k x;k ,d
nzo&nzo (Liquid-Liquid) fu"d"kZ.k fofèk dk mi;ksx djds] ftlesa jsfM;ksèkehZ ;k
jsfM;kslfØ; ysUFksukbM (Radioactive Lanthanide) Vªsl ek=k esa fy;k x;k vkSj
AKUFVE-LISOL rduhd dk Hkh mi;ksx fd;k x;kA

(Extraction Technique) : fu"d"kZ.k vi;kZIr gksxk (AKUFVE

-LISOL) rduhd ds mi;ksx ls fu"d"kZ.k esa vfèkdre fooj.k vuqikr (Maximum

Distribution Ratio)  (D) feyrh gS 0.5 (Nd) -1.3(Lu) ds dkcZfud rFkk tyh;
voLFkk ds eè; 1 M HAA ijA bl de fudklh dk dkj.k] tks f=la;ksth
,fDVukW,M~l ij Hkh  iz;ksx gksrk gS] dh rqyuk esa vk'p;Z dh ckr gS fd VsVªk& vkSj
gsDlkosysaV ,fDVukW,M~l fd fdruh vPNh ek=k fudyrh gS] vkSj blfy, ijek.kq
bZaèku (Atomic Fuel) iqu% çlaLdj.k esa blds egRo dks ns[krs gq,] bldh tkap
egRoiw.kZ gSA lkFk gh ysUFksukbM~l ds lgla;kstu jlk;u foKku dh csgrj le>
gkfly dh tk ldrh gSA

(Experimental Equipment): AKUFVE ,d fujarj foyk;d
fu"d"kZ.k midj.k (Continuous Solvent Extraction Appratus) gS tks cgqr le;
igys fodflr gqvk Fkk] tcfd LISOL ,d gky gh dk u;k fMVsDVj gS] ftls vc
AKUFVE ds lkFk tksM+ fn;k x;k gSA LISOL dk eryc fyfDoM flafVys'ku
v‚u&ykbu (LIquid Scintillation On Line) gSA ubZ ç.kkyh us igys ls dgha vfèkd
xgurk ds lkFk vkSj vfèkd tfVyrk dh tkap djuk laHko cuk fn;k gSA bl çdkj
AKUFVE-LISOL, 9 ds mPp pH Lrj ij] 10&5 vkSj 105 ds chp forj.k ekuksa dks
ekius esa l{ke gSA rduhd dk fl)kar ,d FkksM+s ls izokgh ¼nzohHkwr½ rjy] tyh;
;k dkcZfud ds va'k dh fujarj okilh gS] ftlesa vo'kks"k.k dks nckus ds fy, ,d
izcy vEy vkSj ,d izLQqj.k lalwpd feyk;k tkrk gSA bu rjy inkFkksaZ ds feJ.k
ds ckn] mUgsa ,d izLQqj.k feJ.k O;oLFkk esa Hkstk tkrk gSA LISOL dh lcls çeq[k
fo'ks"krk ;g gS fd tc mPp vo'kks"k.k Lrjksa ij Lef̀r çHkko dh leL;kvksa ds dkj.k
vfèkdka'k vU; ekiu ç.kkfy;ka vlQy gks tkrh gSa] rks LISOL dk mi;ksx mPp
vo'kks"k.k Lrjksa ij D dks ekik tk ldrk gS] vkSj D&eku çHkkfor Hkh ugha gksrk gSA
blds vykok] ;g rduhd ç;qä U;wDykbM (Used Nuclide) dh jsfM;ksèkehZ {k;
;kstuk (Radioactive Delay Scheme) ls yxHkx Lora= gSA

(Chemical Condition)  ysUFksukbM~l ds lkFk ,flVkby,flVksu
ds tfVy xBu ;k fuekZ.k dk nks pj.k ç.kkyh esa vè;;u fd;k x;k gS ftlesa
0-1 - 4, M HAA ds lkFk csathu (Benzene) esa 1 M Na(H)ClO

4
 ikuh esa pH, 3&9

ij gSA
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dkcZfud pj.k esa èkqys gq, csathu esa Hkax vklqr HAA (Halo Acetic Acid) ?kksyk
x;k Fkk vkSj tyh; voLFkk pj.k dks fo'ys"k.kkRed xzsM ds NaClO

4
 dk mi;ksx

djds rS;kj fd;k x;k FkkA jsfM;kslfØ; ysUFksukbM~l 'kq) v‚DlkbM (>99-999 *)

ds U;wVª‚u mRizsj.k (Neutron Activation) }kjk rS;kj fd, x, Fks vkSj jsfM;ks
jklk;fud 'kq)rk dh xkek LisDVªksesVªh (Grmma Spectroscopy) }kjk tk¡p dh xbZ
FkhA

dksbZ Hkh jsfM;ksèkehZ ;k jsfM;kslfØ; v'kq)rk çkIr ugha gqbZA lHkh ç;ksxksa esa
ysUFksukbM~l dh lkaærk 10–4 M ls 10–6 M ds chp Fkh] vkSj rkieku 25°C ij j[kk
x;k FkkA ç;ksx ,d fuf"Ø; ukbVªkstu ds okrkoj.k (Inert Nitrogen Atmosphere)

esa fd, x, FksA

çR;sd ysUFksukbM ds fy, ç;ksxksa ds rhu vyx&vyx lsV fy, x, Fks] (i)
igys lsV esa dkcZfud pj.k esa HAA ds 1.0 M vkSj 3.0 M ewy lkaærk (Original

Concentration) ds lkFk fu"d"kZ.k 'kkfey FkkA pH ds fofHkUu eku 3 vkSj 9 ds chp
FksA çR;sd fu"d"kZ.k oØ (Extruction Curve) esa yxHkx 40 fcanq FksA (ii) dkcZfud
pj.k esa xfBr ladqyksa dh csgrj le> ds fy,] ç;ksxksa dk ,d nwljk lsV fy;k x;k
Fkk] tgka [AA–] dks fLFkj j[kk x;k Fkk ysfdu dkcZfud pj.k esa HAA &lkaærk ds
fofHkUu eku fy, x, fofoèk eku fy, x, FksA bl fujarj AKUFVE ç.kkyh esa pH

dks fLFkj j[kus ds fy, H+ ;k OH– dh de ek=k dks v‚u&ykbu feykdj vklkuh
ls fd;k tkrk gSA (iii) 'keu (Quenching) ds fy,] leku ifjfLFkfr;ksa esa ç;ksxksa dk
,d rhljk lsV fd;k x;k Fkk] ysfdu bl ckj AKUFVE esa dksbZ jsfM;ksèkfeZrk ;k
jsfM;kslfØ;rk ugha feykbZ xbZ FkhA fØ;kfofèk dks blds ctk; LISOL vo'kks"k.k
izfrcaèk (Absorption Suppression) ds fy, mi;ksx fd, tkus okys izcy vEy esa
tksM+k x;k Fkk] çR;sd pj.k ds fy, leku ek=k] vkSj nks pj.kksa esa ekih xbZ ek=kvksa
dk vuqikr ntZ fd;k x;k Fkk vkSj ekis x, D&ekuksa dks lgh djus ds fy, mi;ksx
fd;k x;k FkkA fu"d"kZ.k ds fy, vko';d mPp pH (pH<9) ds :i esa] gkbMªksfyfll
(Hydrolysis) vkSj fefJr ladqyksa (Mixed Complex) dks ckgj ugha fd;k tk ldrk
gSA miyCèk vkadM+ksa vkSj çklafxd lanHkZ esa of.kZr ,DlVªkiksys'ku rduhd (Entrapolation

Technique) dk mi;ksx djds] dqy ladqyksa esa bu vU; ladqyksa esa ls çR;sd ds
;ksxnku dk vuqeku yxk;k x;k FkkA ;g ik;k x;k fd ljy LnAa

y
 Js.kh

(Lanthanide Acetyl Acetonates Species) ¼y = 1 ls 4½ dh rqyuk esa bu vU; izdkjksa
;k Jsf.k;ksa dks NksM+k tk ldrk gSA dkcZfud pj.k esa LnAa

3
& ladqy esa ,d

vfrfjä HAA dh mRifÙk dk ladsr fn;k tkrk gSA

10- ladqy fuekZ.k dh x.kuk dhft,\

11- ysUFksukbM(Ln (III)) ladqy dk fuekZ.k dkSls gksrk gS\

12- AKUFVE – LISOL rduhd D;k gS\
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ysUFksukbMksa ds ijek.kq Øekad c<+us ds lkFk&lkFk muds ijek.kqvksa ,oa vk;uksa ds vkdkj
esa deh gkrh gS] bls ysUFksukbM ladqpu (Lanthanide Contraction) dgrs gSaA tc
ysUFksukbMksa esa vkus okys u, bysDVªkWu cká d{k esa u tk dj (n–2) f midks'k es ços'k
djrs gS rc bysDVªkWu vkSj ukfHkd ds eè; çfr vkd’kZ.k cy esa of̀) gksrh gSa] ftlls
ysUFksukbM ds ijek.kq vFkok vk;u ladqfpr gksus yxrs gSA ysUFksukbM ladqpu dh
voLFkk esa blds xq.kksa esa Hkh ifjorZu gks tkrk gSA tSls fd ladqpu ds ckn blds
jklk;fud xq.kksa esa de ifjorZu gksrk gS vr% bUgsa 'kq) voLFkk esa çkIr djuk cgqr
dfBu gks tkrk gSA

(a) dbZ ysUFksukbM dkcZu ds lkFk vfHkfØ;k djds ued tSls dkckZbM~l vkSj H
2

ds lkFk ued tSls gkbMªkbM~l cukrs gSaA ysUFksukbM~l ok;q ;k O
2
 vkSj S ds

lkFk vfHkfØ;k djrs gSa lkFk gh Øe'k% vkDlkbM (M
2
O

3
) vkSj lYQkbM

(M
2
S

3
) cukrs gSaA lhjh;e vkWDlkbM CeO

2
 nsrk gSA ;sfVfcZ;e] vkWDlkbM ds

lqj{kkRed vkoj.k ds dkj.k 1000 fMxzh lsfYl;l ij Hkh gok dh fØ;k dk
fojksèk djrk gSA M

2
O

3
 vkDlkbM H

2
O ds lkFk vfHkfØ;k djrs gSa vkSj

M(OH)
3
 ?kqyu'khy gkbMªkDlkbM cukrs gSa] M(OH)

3
 vkWDlkbM dkcksZusV~l

nsus ds fy, CO
2
 ds lkFk vfHkfØ;k djrk gSA lHkh ysUFksukbM H

2
O ds lkFk

vfHkfØ;k djrs gSa] ijarq H
2
 ij rhoz xfr ls dks xeZ djus rFkk eqä djus vkSj

M(OH)
3
 dk fuekZ.k djus esa enn djrs gSaaA

(b) ysUFksukbM ;kSfxdksa dks vke rkSj ij vk;fud jax fn;k tkrk gS vkSj 
(Paramagnetism) fn[kkrk gSA ¶yksjkbM~l] vkDlkbM]

gkbMªkWDlkbM] dkcksZusV] QkLQsV] ØksesV vkSj ysUFksukbM ds vkDlhysV eq[; :Ik
ls ikuh esa ?kqyu'khy gSaA blds foijhr] ¶yqvksjkbM] ukbVªsV~l] ,slhVsV~l]
ijDyksjsV rFkk ysUFksukbM ds vEy ds yo.k ds vykok vU; gSykbM lewg 2
rRoksa ds yo.kksa dh foys;rk ds rjhds dk vuqlj.k djrs gSaA gkykafd] ysUFksukbM
lYQsV~l ikuh es ?kqyu'khy gSaA lHkh gkbMªkWDlkbM] M(OH)

3
 ç—fr esa vk;fud

vkSj fLFkj gSaA ;s etcwr {kkj gSa ysfdu Al(OH)
3
 Ca(OH)

2
 dh rqyuk esa detksj

gSaa ysUFksukbM ladqpu ds dkj.k gkbZMªksDlkbM dh {kkjdrk La(OH)
3
 ls

Lu(OH)
3
 rd ?kV tkrh gSA vr% La(OH)

3
 lcls izcy {kkj (Strong Base) gS

vkSj Lu(OH)
3
 lcls detksj {kkj (Weak Base)A gkbMªkbM~l CO

2
 ds lkFk

vfHkfØ;k djrs gSa ftlls M
2
(CO

3
)

3
 cu tkrk gSA

(Separation of Lanthanide Elements)

lHkh ysUFksukbM rRo f=&èkukRed vk;u (M3+Ion) dk fuekZ.k djrs gSa tks vkdkj
esa yXkHkx leku gksrs gSaA ysUFksukbM ds jklk;fud xq.k tks M3+ vk;uksa ds vkdkj
esa yxHkx leku gksrs gSaaA ysUFksukbM ds jklk;fud xq.k tks M3+ vk;uksa ds vkdkj
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vkSj vkos'k ij fuHkZj gksrs gSa] yxHkx leku gksrs gSaaA jklk;fud xq.kksa esa lekurk gksus
ds dkj.k ysUFksukbM dks ,d&nwljs ls vyx djuk dfBu gSA gkykafd] fuEufyf[kr
rjhdksa dk bLrseky mUgsa vyx djus ds fy, fd;k x;k gSA

(Fractional Crystalization Method) &
ukbVªsV~l] lYQsV~l] vkWDlSysV] czksesV] ijDyksjsV~l vkSj Mcy lkYV tSl vPNs
vkSj ifjHkkf’kr fØLVy cukrs gSaaA pwafd bu ljy vkSj nksgjs yo.kksa dh
foy;u'khyrk La ls Lu dh vksj ?kVrh gS] bu ysUFksukbMksa dks dbZ ckj
vkaf'kd fØLVyhdj.k ds nksgjko (Repetition of Fractional Crystalization) ls
,d&nwljs ls vyx fd;k tk ldrk gSA Nd(NO

3
)

3
 ls Pr(NO

3
)

3
 ds

iF̀kDdj.k esa bZFkj tSls xSj&tyh; foyk;d dk mi;ksx fd;k x;k gSA

(Selective Precipitation Method) & tc
NaOH dks ysUFksukbM ukbVªsV ds foy;u esa feyk;k tkrk gS] rc Lu(OH)

3

tks lcls detksj {kkj gksrk gS rFkk lcls de foys;rk mRikn dks igys
vo{ksfir fd;k tkrk gS tc fd La (OH)

3
 lcls etcwr {kkj gksrk rFkk lcls

vfèkd foys;rk mRikn vafre :Ik ls ?kqfyr ,oa vo{ksi cuk jgrk gSA
gkbMªksvkDlkbM dk dbZ ckj ?kksydj osx ls fudky nsuk laHko gSA

(Oxydation State Method) & bl fofèk esa
ifjorZu tSlk fd igys gh crk;k tk pqdk gS] dqN ysUFksukbM lkekU; +3

voLFkk ds vfrfjä $2 rFkk $4 vkWDlhdj.k voLFkk,a fn[kkrs gSa] tks lHkh
ySUFkkukbMksa ds fy, lkekU; voLFkk gSA M2+ vkSj M4+ vk;uksa ds xq.k M3+

vk;uksa ls vyx gSaA vkWDlhdj.k fLFkfr esa ifjorZu ls xq.kksa esa mYys[kuh;
ifjorZu gksrk gS M2+, M3+ vkSj M4+ vk;uksa ds fofHkUu xq.kksa dk ykHk ysus ls
dqN  dks vyx djuk laHko gks x;k gSA fuEu mnkgj.k bl
çfØ;k dk o.kZu djrs gSaA

eku fyft,] gekjs ikl Ce3+ vkSj vU; f=&èkukRed ysUFksukbM vk;uksa dk
feJ.k gSA bl feJ.k dk mipkj etcwr vkWDlhdj.k vfHkdkjd tSls
KMnO

4
 {kkjh; ?kksy ds lkFk fd;k tkrk gSA rkfd Ce3+ vk;u dks Ce4+

vk;u ds fy, vkWDlhdj.k fn;k tkrk gS tcfd vU; M3+ vk;u foy;u esa
gh jgrs gSaA vc Ce vkSj vU; M3+ nksuksa ;qä foy;u dk {kkj ls mipkj fd;k
tkrk gS ftlds }kjk Ce vk;u Ce (OH) ds :Ik esa çofrZr gks tkrk gS]
tcfd vU; M3+ vk;u vçHkkfor jgrs gSa vkSj blfy, blh çdkj ls foy;u
esa cus jgrs gSaA

(Ion Exchange Method) & ;g ,d vkèkqfud
i)fr gSA ;g lcls rhoz vkSj lcls vfèkd çHkkoh fofèk gSA tc tyh;
foy;u ftlesa lkekU; f=la;ksth ysUFksukbM vk;uksa M3+(Aq) dk feJ.k
gksrk gS] flaFksfVd vk;u&,Dlpsat jsftu ¼Bksl½ uked LraHk ls gksdj M3+

(Aq) vk;u vius vkdkj ds vuq:i 'kfDr ds vuqlkj jsftu ls fpid tkrs
gSa ¼NksVk vkdkj eryc etcwr tksM+½ rc mUgsa mudh 'kfDr Øekuqlkj
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foy;uksa dk p;u djds ,d ckj esa ,d dks cgkdj vyx dj fy;k tkrk
gSA

M3+(Aq) + 3HR (Solid)  MR
3
(Solid) + 3H+(Aq)

Pkwafd Lu3+(aq) vkdkj esa lcls cM+k gksrk gS vFkkZr ;g U;wure 'kfDr ls
jsftu ls fpidk gksrk gSA fdUrq La3+(aq) dk vkdkj U;wure gksrk gS vr% ;g
vfèkdre 'kfDr ls jsftu ls fpidk gksrk gSA

MR
3
+M3+

M3++ lkbVªsV vk;u  M – lkbVªsV vk;u

(Solvent Extraction Method) & ;g nks
foyk;dksa ds chp ysUFksukbM ds foHkktu xq.kkad ds eku esa varj dk mi;ksx
djrh gSA La(NO

3
)

3
 vkSj Gd(NO

3
)

3
 ds ikl bl i)fr }kjk ,d nwljs ls

vyx ch;j gSdsjkslhu esa ty vkSj VªkbZC;wVkby QkWLQsV ds chp foHkktu
xq.kkad Gd(NO

3
)

3
 dk foHkktu xq.kkad leku foyk;dksa ds La (NO

3
)

3
 chp

ds ls vyx gS bldk vFkZ gS fd Gd(NO
3
)

3
 dks dsjkslhu esa VªkbZC;wVkby

QkWLQsV ds bu yo.kksa ds foy;u ls ikuh ds lkFk lrr fu’d’kZ.k }kjk
La(NO

3
)

3
 ls vyx fd;k tk ldrk gSA

106 pm 85 pm
La Lu

• e & v;Ld tksM+k tk jgk gSA

• ukfHkdh; vkos'k c<+ jgk gSA

• vkd"kZd Vªsl c<+rk gSA

• t rFkk e dk ferO;;h ifjj{k.k (Consequenors)

S  II ,l III VªksfufVde Js.kh ds rRoksa dks ,d gh
leku fd;k gSA

Zr Hf Nb Ta. Mo W Ru Os Rh

¼2½ ?kuRo III Js.kh II laØe.k Js.kh dh rqyuk esa nksgjs ?kuRo dks de djrh
gSA

 +3 +3La Lu

vkdkj esa dehA

lgla;kstd c<+rs gSaA

{kkjdrk ?kV tkrh gS

  3La OH S 3Lu OH  2 3Nd O S 2 3Dy O

3 3Sm NO S 3 3Tm NO
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13- {kkjdrk esa D;k cnyko vkrs gS\

¼a½ ?kVuk ¼b½ voLFkk

¼c½ vk;u ¼d½ eki

14- d{kd dk vkdkj rFkk ;s ijek.kq esa vfèkd vanj fLFkr gksus ds dkj.k budk
ifjj{k.k çHkko gksrk gS\

¼a½ c<+uk ¼b½ fopkj

¼c½ de ¼d½ lkèkkj.k

15- ysUFksukbM ds ijek.kq dks le>kb,A

(Lanthana  Nanthamum Oxide)  La
2
O

3

& ;g ysUFksue gkbMªkWDlkbM] dkcksZusV] ukbVªsV ;k blds vkWDlsysV ds Toyu }kjk
izkIr fd;k tkrk gSA ;g fcuk cq>s gq, pwus ls feyrk gS D;ksafd ;g ok;q esa [kqyk
j[kus ij 'kh?kzrk ls ty vkSj dkcZu MkbvkWDlkbM 'kksf’kr djrk gSA

(Lanthanum Hydroxide)] La(OH)
3

 tc
{kkjdh; ;k veksfu;e gkbMªkWDlkbM ;k veksfu;e lYQ+kbM] foys; ysUFksue yo.kksa]
tSls DyksjkbM] ukbVªsV ;k lYQsV] esa NksM+k tkrk gSA rks ysUFksue gkbMªkWDlkbM izkIr
gksrk gSA

(Lanthanum Fluoride) LaF
3

H
2
O tc ysUFksue

,slhVsV dks gkbMªk¶yksfjd vEy ls vfHkd̀r fd;k tkrk gS rks ysUFksue ¶yqvksjkbM
dk ftysfVuh vo{ksi izkIr gksrk gSA ;g gkbMªk¶yksfjd vEy ds lkFk f}d~ yo.k]
2LaF

3
 3HF] cukrk gSA

(Lanthnum Chloride) LaCl
3
  bls ysUFksue vkWDlkbM

ds gkbMªksDyksfjd vEy esa foy;u dks 'kq’drk rd okf’ir djds izkIr fd;k tkrk gSA
blds vkWDlkbM dks lYQj ekWuksDyksjkbM vkSj Dyksjhu ds feJ.k esa rIr djds Hkh
cuk;k x;k gSA tyh; DyksjkbM dks tc veksfu;e DyksjkbM ds lkFk rIr fd;k
tkrk gS rks futZy DyksjkbM izkIr gksrk gSA èkkrq DyksjkbMksa ds lkFk ;g f}d~ yo.k
cukrk gS] mnkgj.k ds fy;s] LaCl

2
.4H

g
Cl

3
.12H

2
OA

(Lanthanum Bromide)  LaBr
3
  bls ysUFksue vkWDlkbM

dks lYQ+j ekuksDyksjkbM vkSj vkfèkD; esa gkbMªksczksfed vEy ds lkFk rIr djds
fd;k tkrk gSA ;g Hkh fudsy vkSj fcLeFk ds czksekbMksa ds lkFk f}d~ yo.k curk gSA

(Lanthanum Sulphide) La
2
S

3
 & rIr ysUFksue

dkcksZusV ij dkcZu MkblYQ+kbM dh ok’i izokfgr djds cuk;k x;k gSA
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(Lanthanum Sulphate) La
2
(SO

4
)

3
.xH

2
O  bls

vkWDlkbM] gkbMªkWDlkbM ;k dkcksZusV dks ruqq lY¶+;wfjd vEy esa ?kksy dj cuk;k
x;k gSA fdLVyksa dks 400ºC ij futZyhdr̀ fd;k tk ldrk gS vkSj 500ºC ls Åij
os vi?kfVr gksrs gaSA os iksVSf'k;e lYQ+sV] veksfu;k lYQ+sV vkSj gkbMªst+hu lYQ+sV
ds lkFk f}d~ yo.k cukrs gS] La

2
(SO

4
)

3
.(N

2
H

4
)

2
SO

4
.3H

2
O, bR;kfnA

(Lanthanum Carbonate)  La
2
(CO

3
)

3
 ysUFksue yo.k

ds foy;u {kkjdh; dkcksZusV ds lkFk ysUFksue dkcksZusV ds pednkj fØLVy cukrs
gSaA ;g vo{ksi lksfM;e ;k iksVSf'k;e dkcksZusV foy;u ds vkfèkD; esa foys; gS vkSj
f}d~ yo.k] tSls K

2
CO

3
.La

2
 (CO

3
)

3
.12H

2
O] cukrk gSA

(Lanthanum Nitrate)  La (NO
3
)

3
.6H

2
O  blds

vkWDlkbM ;k dkcksZusV dks ukbfVªd vEy esa ?kksy dj bls izkIr fd;k tkrk gSA ;g
{kkjdh; èkkrqvksa] ftad] eSXuhf'k;e vkSj FkSfy;e ds ukbVªsV ds lkFk f}d~ yo.k cukrk
gSA tc bl ukbVªsV dks 42ºC ij veksfu;k ls vfHkd̀r fd;k tkrk gS rks ysUFksue
gsDlkvehuks ukbVªsV] La (NH

3
)

6
. (NO

3
)

3
 izkIr gksrk gSA

(Lanthanum Acetate) 2La (CH
3
COO)

3
.3H

2
O

vkWDlkbM ;k dkcksZusV dks ,slhfVd vEy esa ?kksy dj ;k ysUFksue lYQsV foy;u dks
csfj;e ,slhVsV ls vfHkdr̀ djds bls izkIr fd;k tkrk gSA

ysUFksue yo.kksa dh rqyuk rnuq:ih ,syqfefu;e yo.kksa ls dh tk ldrh gSA

;gk¡ 15 rRoksa dh rqyuk ysUFksukbM dj jgs gSa] tks fd ijek.kq la[;k 57 ¼ysUFkue ;k
Ln½ vkSj 71 ¼Y;wVsf'k;e ;k Lu½ ds chp dh ,d lwph gS&

ysUFkue% izrhd Ln ds lkFk ijek.kq la[;k 57

flfj;e % izrhd Ce ds lkFk ijek.kq la[;k 58

izklh;ksMk;fe;e % izrhd Pr ds lkFk ijek.kq la[;k 59

fu;ksMkfe;e % izrhd Nd ds lkFk ijek.kq la[;k 60

izksfefFk;e % izrhd Pr ds lkFk ijek.kq la[;k 61

lekfj;e % izrhd Sm ds lkFk ijek.kq la[;k 62

;wjksfi;e % izrhd Eu ds lkFk ijek.kq la[;k 63

xSMksyhfu;e % izrhd Gd ds lkFk ijek.kq la[;k 64

VfcZ;e % izrhd Tb ds lkFk ijek.kq la[;k 65

fMLizksfl;e % izrhd Dy ds lkFk ijek.kq la[;k 66

gksyfe;e % izrhd Ho ds lkFk ijek.kq la[;k 67

,jfc;e % izrhd Er ds lkFk ijek.kq la[;k 68

F;wfy;e % izrhd Tm ds lkFk ijek.kq la[;k 69

;Vsjfc;e % izrhd Yb ds lkFk ijek.kq la[;k 70

yqVsfV;e % izrhd Lu ds lkFk ijek.kq la[;k 71
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dHkh&dHkh ysUFksukbM rRoksa esa ekuk tkrk gS fd fuEufyf[kr vkorZ lkj.kh esa
ysUFksu;e 14 rRoksa dk ,d lewg cuk jgh gSA dqN lanHkksZa esa lewg ls ywVsfV;e dks
ckgj dj fn;k tkrk gS D;ksafd bldk 5d dks'k esa ,d la;kstd bysDVªkWu gSA

16- tc ukbVªsV dks 42ºC ij veksfu;k ls vfHkd`r fd;k tkrk gS rks]

¼a½ La (NH
3
)

6
. (NO

3
)

3
¼b½ 2La (CH

3
COO)

3
.3H

2
O

¼c½ La
2
(CO

3
)

3
¼d½ La

2
(SO

4
)

3
.xH

2
O

17- fudsy vkSj fcLeFk ds czksekbMksa ds lkFk f}d~ curk gS tks fd

¼a½ yqVsfV;e ¼b½ yo.k

¼c½ F;wfy;e ¼d½ bysDVªkWu

18- ysUFksue ,lhVsV dks dSls izkIr fd;k tkrk gS\

tSlk fd ge tkurs gS vkorZ lkj.kh ds vkèkkj ij Th
90 
ls Lw

103
 rd ik;s tkus okys

rRoksa dks ,sfDVukW,M Js.kh (Actinide Series) esa j[kk tkrk gS] bUgsa ge ijk;wjsfud
rRo Hkh dgrs gSA ijk;wjsfud rRo eq[;r% Np

93 
ls Lw

103
 gS tSlk fd ge tkurs gS

ijk;wjsfud rRo vkorZ lkj.kh esa ;wjsfu;e ds ihNs gksrs gS mlh rjg dqN Hkkjh rRo
tSls ls Th

90
 Pa

91 
vkSj U

92 
vkorZ lkj.kh esa Hf

72 
, Ta

73
 vkSj W

74 
ds uhps vkrs gS]

bldks vPNs rjhds ls ge uhps fn;s gq, rkfydk 3 ds vkèkkj ij le> ldrs gSA

fuEu rkfydk 3 esa fofHkUu rRoksa dk
o.kZu gSA

M3+  Å M3+   Å  
Ac3+ 1.11 Ac4+ 0.99 
Th3+ 1.08 Th4+ 0.96 
Pa3+ 1.05 Pa4+ 0.93 
U3+ 1.03 U4+ 0.92 

Np3+ 1.01 Np4+ 0.91 
Pu3+ 1.00 Pu4+ 0.90 
Am3+ 1.99 Am4+ 0.89 
Cm3+ 1.98 Cm4+ 0.88 

(Electronic Configuration)

tSlk fd ge tkurs gS Ac
89 
vkSj rFkk 14 ,sfDVukW,M~l ¼Th

90
-Lw

103
) dk bysDVªkWfud

foU;kl 5f0 6d1 7s2 gS ftlesa 6d mioxZ FkksM+k Hkjk gqvk gksrk gS vkSj 5f mioxZ
iw.kZr;k [kkyh jgrk gS ;g foU;kl gesa fn[kkrk gS fd vkorZ lkj.kh esa ge tSls&tSls
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vkxs c<+saxs 5f mioxZ ds d{k Hkjrs pys tk;saxs vkSj 6d mioxZ igys ds tSls jgsaxsA
bldks vkSj vPNs rjhds ls vkxs fn;s gq, rkfydk 4 ds ekè;e ls le> ldrs gSA

rkfydk 4 esa ,sfDVukW,M dks vuqekfur vkSj voyksfdr foU;kl }kjk n'kkZ;k
x;k gSA

,sfDVukW,M &vuqekfur vkSj voyksfdr foU;kl

Ac89  1 0 2

86
5 6 7Rn f d s  

=2, 8, 18, 32, (18+1), (8+0), 2 
=2, 8, 18, 32, 19, 8, 2 

 0 1 2

86
5 6 7Rn f d s  

=2, 8, 18, 32, (18+0), (8+1), 2 
=2, 8, 18, 32, 19, 9, 2 

Th90  1 1 2

86
5 6 7Rn f d s  

=2, 8, 18, 32, (18+1), (8+0), 2 
=2, 8, 18, 32, 19, 9, 2 

 0 2 2

86
5 6 7Rn f d s  

=2, 8, 18, 32, (18+0), (8+2), 2 
=2, 8, 18, 32, 18, 10, 2 

Pa91  2 1 2

86
5 6 7Rn f d s  

=2, 8, 18, 32, (18+2), (8+0), 2 
=2, 8, 18, 32, 20, 9, 2 

 2 1 2

86
5 6 7Rn f d s  

=2, 8, 18, 32, (18+2), (8+1), 2 
=2, 8, 18, 32, 20, 9, 2 

U92  3 1 2

86
5 6 7Rn f d s  

=2, 8, 18, 32, (18+3), (8+0), 2 
=2, 8, 18, 32, 21, 9, 2 

 3 1 2

86
5 6 7Rn f d s  

=2, 8, 18, 32, (18+3), (8+1), 2 
=2, 8, 18, 32, 21, 9, 2 

Np93  4 1 2

86
5 6 7Rn f d s  

=2, 8, 18, 32, (18+4), (8+0), 2 
=2, 8, 18, 32, 22, 9, 2 

 4 1 2

86
5 6 7Rn f d s  

=2, 8, 18, 32, (18+4), (8+1), 2 
=2, 8, 18, 32, 22, 9, 2 

Pu94  5 1 2

86
5 6 7Rn f d s  

=2, 8, 18, 32, (18+5), (8+0), 2 
=2, 8, 18, 32, 23, 9, 2 

 6 0 2

86
5 6 7Rn f d s  

=2, 8, 18, 32, (18+6), (8+0), 2 
=2, 8, 18, 32, 24, 8, 2 

Am95  6 1 2

86
5 6 7Rn f d s  

=2, 8, 18, 32, (18+6), (8+0), 2 
=2, 8, 18, 32, 24, 9, 2 

 7 1 2

86
5 6 7Rn f d s  

=2, 8, 18, 32, (18+7), 8, 2 
=2, 8, 18, 32, 25, 8, 2 

Cm96  7 1 2

86
5 6 7Rn f d s  

=2, 8, 18, 32, (18+7), (8+0), 2 
=2, 8, 18, 32, 25, 9, 2 

 7 1 2

86
5 6 7Rn f d s  

=2, 8, 18, 32, (18+7), (8+1), 2 
=2, 8, 18, 32, 25, 9, 2 

Bk97  8 1 2

86
5 6 7Rn f d s  

=2, 8, 18, 32, (18+8), (8+0), 2 
=2, 8, 18, 32, 26, 9, 2 

 9 0 2

86
5 6 7Rn f d s  

=2, 8, 18, 32, (18+9), 8, 2 
=2, 8, 18, 32, 27, 8, 2 

Cf98  9 1 2

86
5 6 7Rn f d s  

=2, 8, 18, 32, (18+9), (8+0), 2 
=2, 8, 18, 32, 27, 9, 2 

 10 0 2

86
5 6 7Rn f d s  

=2, 8, 18, 32, (18+10), 8, 2 
=2, 8, 18, 32, 28, 8, 2 

Es99  10 1 2

86
5 6 7Rn f d s  

=2, 8, 18, 32, (18+10), (8+0), 2 
=2, 8, 18, 32, 28, 9, 2 

 11 0 2

86
5 6 7Rn f d s  

=2, 8, 18, 32, (18+11), 8, 2 
=2, 8, 18, 32, 29, 8, 2 
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Fm100  11 1 2

86
5 6 7Rn f d s  

=2, 8, 18, 32, (18+11), (8+0), 2 
=2, 8, 18, 32, 29, 9, 2 

 12 0 2

86
5 6 7Rn f d s  

=2, 8, 18, 32, (18+12), 8, 2 
=2, 8, 18, 32, 30, 8, 2 

Md101  12 1 2

86
5 6 7Rn f d s  

=2, 8, 18, 32, (18+12), (8+0), 2 
=2, 8, 18, 32, 30, 9, 2 

 13 0 2

86
5 6 7Rn f d s  

=2, 8, 18, 32, (18+13), 8, 2 
=2, 8, 18, 32, 31, 8, 2 

No102  13 1 2

86
5 6 7Rn f d s  

=2, 8, 18, 32, (18+13), (8+0), 2 
=2, 8, 18, 32, 31, 9, 2 

 14 0 2

86
5 6 7Rn f d s  

=2, 8, 18, 32, (18+14), 8, 2 
=2, 8, 18, 32, 32, 8, 2 

Lw103  ;k Lr103  14 1 2

86
5 6 7Rn f d s  

=2, 8, 18, 32, (18+14), (8+0), 2 
=2, 8, 18, 32, 32, 9, 2 

 14 1 2

86
5 6 7Rn f d s  

=2, 8, 18, 32, (18+14), (8+1), 2 
=2, 8, 18, 32, 32, 9, 2 

 
(Oxidation State)

,sfDVukW,M rRo dh lcls fLFkj vkWDlhdj.k voLFkk (Oxidation State) $3 gS ijUrq
dqN rRo tSls Am+2 vkSj Th+2 +2 vkWDlhdj.k voLFkk dks çnf'kZr djrs gSA ysfdu
tc budh ijek.kq la[;k c<+rh tkrh gS rks ;s c<+dj $4 vkSj $5] $6] $7 dh voLFkk
dks çnf'kZr djrs gSA

Ac89 +2, +3 , +4 
Th90 +2, (+3) , +4, +5 
Pa91 (+3) , +4, +5 
U92  +3 , +4, +5, +6 
Np93  +3 , +4, +5, +6, +7 
Pu94 +3 , +4, +5, +6 , +7 
Am95 +2, +3 , (+4), +5, +6 
Cm96 +3 , (+4) 
Bk97 +3 
Cf98 +3 
Es99 +3 
Fm100 +3 
Md101 +3 
No102 +3 
Lw103 +3 

(Radii)

M3+  Å M3+   Å  
Ac3+ 1.11 Ac4+ 0.99 
Th3+ 1.08 Th4+ 0.96 
Pa3+ 1.05 Pa4+ 0.93 
U3+ 1.03 U4+ 0.92 

Np3+ 1.01 Np4+ 0.91 
Pu3+ 1.00 Pu4+ 0.90 
Am3+ 1.99 Am4+ 0.89 
Cm3+ 1.98 Cm4+ 0.88 
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lkj.kh ds vkèkkj ij ns[krs gS fd tSls gh ge Ac ls Cm dh vksj vkxs c<+rs
gS rks bldh f=T;k esa vkaf'kd deh vkrh tkrh gSA M3+ vkSj M4+ ds èkuk;uksa esa bl
vkaf'kd deh dks ,sfDVukW,M ladqpu (Actinide Contration) ds uke ls Hkh tkurs gSA
tSlk fd ySFksukbM ladqpu esa gksrk gS oSls ,sfDVukW,M ladqpu esa gksrk gSA

(Complex Formation)

,sfDVukW,M gSykbM~l (Actinide Halides) ds vfèkdka'k ladqy ;kSfxd ds lkFk {kkj
èkkrqq gSykbM~l dk fuekZ.k djrs gSA mnkgj.k ds fy, ThCl

4
 ds :Ik esa tSls KCl ds

l kFk K[ThCl
5
],K

2
[ThCl

6
] vkfn dk ladqy fuekZ.k gksrk gSA fijhMhu ds lkFk ThCl

4

vkSj ThBr
4 
ladqy dk Hkh fuekZ.k gksrk gSA ,sfDVukW,M Hkh EDTA (Ethylene Diamine

Tetraacetic Acid)  vkSj vkWDlhu tSls dkcZfud feJ.k ls dhysV~l (Chilates) dk

fuekZ.k djrs gSaA vk;uksa ds fy, fefJr lajpuk dh fMxzh M4+ , 2+
2MO , M

3
+

vkSj +
2MO  Øe esa ?kVrh tkrh gS %

3+ +
2

4+ 2+
2 > MM O > MO>M

M3+ vkSj M4+ ,sfDVukW,M èkuk;u dk jax

M3+/ M4+ 
(n) 
 

 

Ac3+ 5f0 6d0 7s0 0 jaxghu  
U3+ 5f3 6d0 7s0 3 yky  
Np3+ 5f4 6d0 7s0 4 cSaxuh 
Pu3+ 5f5 6d0 7s0 5 cSaxuh 
Am3+ 5f6 6d0 7s0 6 Xkqykch 
Cm3+ 5f7 6d0 7s0 7 jaxghu 
Th4+ 5f0 6d0 7s0 0 jaxghu 
Pa4+ 5f1 6d0 7s0 1 jaxghu 
U4+ 5f2 6d0 7s0 2 gjk 
Np4+ 5f3 6d0 7s0 3 ihyk&gjk 
Pu4+ 5f4 6d0 7s0 4 ukjaxh 
Am4+ 5f5 6d0 7s0 5 yky  

 
mijksä èkuk;uksa ds lkFk fofHkUu _.kk;uksa dh ladqyu {kerk ds Øe esa

fuEufyf[kr gS

,dy vkosf'kr % – -
2

–F > N O > C l

f}vkosf'kr % 2 2 2-
3 2 4 4CO C O SO

(Similarities

and Differences between Lanthanides and Actinides)

1- nksuksa Jsf.k;ksa esa rRoksa ds ijek.kqvksa esa vfrfjä bysDVªkWu d{k ds (n-2) f d{kd
;k vkWfcZVy gksrs gSA
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2- nksuksa Jsf.k;ksa ds rRo $3 vkWDlhdj.k voLFkk fn[kkrs gSA

3- ysUFksukbM ds ekeys esa tSlk] ysUFksukbM ladqpu ns[kk x;k gekjs ikl
,sfDVukW,M esa ,sfDVukW,M ladqpu gSA nksuksa gh ladqpu (n-2) f d{kd ;k
vkWfcZVy esa jgus okys (e) bysDVªkWuksa ds chp [kjkc ifjj{k.k çHkko ds dkj.k
gksrs gSaA

4- nksuksa Jsf.k;ksa esa tc vk.kfod la[;k (Atomic Number) c<+rk gS rks vk.kfod
rFkk vk;fud vkdkj (Atomic and Ionic Size) ?kVrk gS A

5- nksuksa Jsf.k;ksa ds rRoksa esa de fo|qr _.kkRedrk (Electronegativity) gSa rFkk
muesa ukbVªsV] fçdjsV~l vkSj f=la;kstdrk (Trivalent) ds lYQsV~l rFkk ,yj
?kqyu'khy gSa tcfd gkbMªkWDlkbM] ¶yksjkbM~l vkSj dkcksZusV nksuksa ds v?kqyu'khy
gksrs gSaA

6- vfèkdka'k ysUFksukbM vkSj ,sfDVukW,M Js.kh esa vuqpqEcdh; (Paramagnetic) gSaaA

7- nksuksa Jsf.k;ksa ds rRoksa ds ijek.kqvksa esa rhu lcls ckgjh ¼ckáre½ xksys vkaf'kd
:i ls Hkjs gksrs gSa vkSj 'ks"k vkarfjd xksys iwjh rjg ls Hkjs gksrs gSa ysfdu
vfrfjDr ;k foHksnd bysDVªkWu (n-2) f midks'k esa izos'k djrk gSA

ysUFksukbM ,oa ,sfDVukW,M rFoksa dh vlekurkvksa dk rqyukRed fooj.k
rkfydk 8 esa fn;k x;k gSA

1 5d vkSj 4f d{kksa ds chp ÅtkZ esa vf/kd varj 
gksus ds dkj.k ysUFksukbM ds xq.k cjkcj gksrs 
gSA 

5f vkSj 6d d{kksa ds chp ÅtkZ esa de varj 
gksus ds dkj.k ,sfDVukW,M ds xq.k esa ,d 
nwljs ls I;kZIr varj gksrk gSA

2 4f d{kksa dh ca/k ÅtkZ vf/kd gksrh gSA 5f d{kksa dh ca/k ÅtkZ de gksrh gSA
3 4f d{kksa esa vfrfjDr bysDVªkWu ços'k djrs 

gSA
5f d{kksa esa vfrfjDr bysDVªkWu ços'k djrs 
gSaA

4 ;s rRo dsoy $2] $3 vkSj $4 dh 
vkWDlhdj.k fLFkfr dks fn[kkrs gSA 

;s rRo dh vkWDlhdj.k fLFkfr ds dbZ :Ik 
tSls $2] $3] $4] $5] $6 vkSj $7 dks 
fn[kkrs gSA

5 4f d{kksa esa iw.kZ ifjj{k.k dk çHkko nks 
bysDVªkWUl ds chp es vf/kd gksrk gSA 

5f d{kksa esa iw.kZ ifjj{k.k dk çHkko nks 
bysDVªkWUl ds chp es de gksrk gSA

7 ysUFksukbM ds vuqpqEcdh; y{k.k dks ljy 
:Ik esa O;k[;k fd;k tk ldrk gSA 

,sfDVukW,M ds vuqpqEcdh; y{k.k dks ljy 
:Ik ls O;k[;k ugha fd;k tk ldrk gSA 

8 os vklkuh ls tfVy ;kSfxd dk fuekZ.k ugha 
dj ikrs gSaA 

,sfDVukW,M esa os vf/kd rqyukRed :Ik ls 
vf/kd vklkuh ls tfVy ;kSfxd dk fuekZ.k 
dj ysrs gSA os &caf/kr fyxS.M~l ds lkFk 
tfVy ;kSfxd dk fuekZ.k dj ysrs gSaA 

9 izksehFkh;e ds vfrfjDr lHkh ySUFksukbM~l xSj 
jsfM;ks,sfDVo gksrs gSA 

lHkh ,sfDVukW,M jsfM;ks,sfDVo gksrs gSaA  

10 ysUFksukbM ds feJ.k de {kkjh; gksrs gSaA ,sfDVukW,M ds feJ.k vf/kd {kkjh; gksrs gSaA 
11 ysUFksukbM vkWDlksa /kuk;u ugha cuk ikrs gSaA dqN ,sfDVukW,M~l MO2+ (mnkgj.k +

2UO  
+
2PUO vkSj MO2+

2 (UO2+
2, Pu O2+

2) 
vkWDlks /kuk;u dk fuekZ.k djrs gSaA 

12 ysUFksukbM ds ijek.kq esa dqy 6 dks”k 
(Shells) gksrs gS ftles ls çFke 3& igyk] 
nwljk] rhljk iw.kZ :Ik ls Hkjk jgrk gS tcfd 
ckdh rhu& pkSFkk] ikapok] NBok vkaf'kd :Ik 
ls Hkjs jgrs gSA  

 ,sfDVukW,M ijek.kq es dqy 7 dks”k gksrs gS 
ftlesa ls çFke 4& igyk] nwljk] rhljk] 
pkSFkk iw.kZ:Ik Hkjs jgrs gS tcfd   ckdh cps 
3& ikapok] NBok] lkarok vkaf'kd :Ik ls Hkjs 
jgrs gSA  
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19- ;wjsfu;e ds vykok] dkSu lk vU; ,sfDVu‚,M çk—frd :i ls egRoiw.kZ
ek=k esa gksrk gS\

¼a½ taxh

¼b½ IywVksfu;e

¼c½ ,d çdkj dk jlk;fud ewyrRo

¼d½ Fkksfj;e

20- lHkh rRoksa ds f&Cy‚d dh fdl Js.kh esa jaxhu vk;u gSa\

¼a½ ysUFksukbM ¼b½ ,fDVu‚bM

¼c½ nksuksa ¼d½ nksuksa esa jaxhu vk;u ugha gSa

21- ysUFksukbM rFkk ,sfDVukW,M dh fdUgha pkj lekurk,a vkSj fHkUurk,a dk o.kZu
djsaaA

(U) Np, Pu Am

;wjsfu;e (Uranium) ,d Hkkjh èkkrq gS ftldk mi;ksx 60 o"kksaZ ls ijek.kq ÅtkZ ds
çpqj lzksr ds :i esa fd;k tkrk jgk gSA ;wjsfu;e vfèkdka'k pêkuksa esa çfr fefy;u
2 ls 4 Hkkxksa dh lkaærk esa gksrk gS vkSj iF̀oh dh iiM+h esa fVu] VaxLVu vkSj
eksfyCMsue ds :i esa ik;k tkrk gSA ;wjsfu;e leqæh ty esa Hkh gksrk gS blfy, bls
egklkxjksa ls Hkh izkIr fd;k tk ldrk gSA ;wjsfu;e dh [kkst 1789 esa ekfVZu gSufjp
DySçksFk (Martin Heinrich Klaproth) }kjk dh xbZ Fkh] tks teZu jlk;uK Fks] tks fd
fipCysaM (Pitchblende) uked [kfut esa FkkA bldk uke ;wjsul xzg ds uke ij j[kk
x;k FkkA ;wjsfu;e dk fuekZ.k yxHkx 6-6 vjc lky igys lqijuksok esa gqvk FkkA
tcfd ;g lkSjeaMy esa vke ugha gS] vkt bldk èkhek jsfM;ksèkehZ {k; iF̀oh ds vanj
xehZ dk eq[; lzksr çnku djrk gS] ftlls laogu vkSj egk}hih; cgko gksrk gSA
;wjsfu;e ds mPp ?kuRo dk eryc gS fd ;g ukSdkvksa ds dhyksa esa vkSj foeku
fu;a=.k lrgksa ds fy, dkmaVjosV ds lkFk&lkFk fofdj.k ifjj{k.k ds fy, Hkh
mi;ksx djrk gSA ;wjsfu;e dk xyukad 1132°C gSA ;wjsfu;e ds fy, jklk;fud
çrhd U gSA

(U) (Histroy of Uranium)

,d teZu jlk;uK] ekfVZu gSufjp DySçksFk us AD 1789 esa ;wjsfu;e dh [kkst dh
Fkh] gkykafd blds ckjs esa AD- 79 ds ckn ls gh irk py x;k Fkk] tc ;wjsfu;e
v‚DlkbM dks fljsfed ped  (Ceramic Glaze) ds fy, vkSj Xykl esa ,d jax dkjd
ds :i esa bLrseky fd;k tk jgk Fkk] DySçksFk us [kfut fipCysaM esa rRo dh [kkst
dh] ftls ml le; tLrk vkSj ykSg v;Ld ekuk tkrk FkkA [kfut dks ukbfVªd
,flM esa Hkax dj fn;k x;k Fkk] vkSj fQj iksVk'k ¼iksVSf'k;e yo.k½ dks 'ks"k ihys
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vo{ksi esa tksM+k x;k FkkA DySizksFk us fu"d"kZ fudkyk fd mUgksaus ,d u, rRo dh [kkst
dh Fkh tc iksVk'k vkSj vo{ksi ds chp dh vfHkfØ;k us Kkr rRoksa dh fdlh Hkh
vfHkfØ;k dk ikyu ugha fd;k FkkA mudh [kkst ;wjsfu;e v‚DlkbM (Uraniun

Oxide) ls gqbZ u fd 'kq) ;wjsfu;e (Pure Uranium) ls] tSlk fd mUgksaus ewy :i
ls ekuk FkkA

y‚l vYeksl us'kuy yscksjsVjh (Los Alamos National Laboratory) ds vuqlkj]
DySçksFk us gky gh esa [kksts x, xzg ;wjsul ds ckn u, rRo dk uke fn;k] ftldk
uke vkdk'k ds xzhd nsork ds uke ij j[kk x;k FkkA ,d Ýkalhlh jlk;uK
;wthu&esfYp,j isyhxksV (Eugene-Melchior Peligot) us 1841 esa iksVSf'k;e ds lkFk
;wjsfu;e VsVªkDyksjkbM dks xeZ djds 'kq) ;wjsfu;e dks vyx dj fn;kA

1896 esa Ýkal ds HkkSfrd foKkuh ,aVksuh ,p csdjsy (Anthony H Becquerel)

}kjk ;wjsfu;e jsfM;ksèkehZ ;k jsfM;kslfØ; (Radioactive) ik;k x;kA csdjsy us ,d
vukofjr (Unexposed) QksVksxzkfQd IysV ds Åij ;wjsfu;e dk ,d uewuk NksM+k Fkk]
tks ckny cu x;kA mUgksaus fu"d"kZ fudkyk fd ;g j‚;y lkslkbVh v‚Q dsfeLVªh
(Royal Society of Chemistry) ds vuqlkj v–'; fdj.kksa dks NksM+ jgk FkkA ;g igyk
mnkgj.k Fkk fd jsfM;ksèkfeZrk dk vè;;u fd;k x;k vkSj foKku ds ,d u, {ks= dks
[kksyk x;kA iksfy'k oSKkfud eSjh D;wjh us csdjsy dh [kkst ds rqjar ckn jsfM;ksèkfeZrk
'kCn x<+k] vkSj ,d Ýkalhlh oSKkfud fi;js D;wjh (Pierre Curie) us iksyksfu;e vkSj
jsfM;e vkSj muds xq.kksa tSls vU; jsfM;ksèkehZ rRoksa dh [kkst ds fy, vuqlaèkku tkjh
j[kkA

fo'o ijek.kq la?k (World Atomic Association) ds vuqlkj lqijuksok (Super

Nova) esa czãkaM dk ;wjsfu;e 6-6 fcfy;u lky igys cuk FkkA ;g iwjs xzg ij gS] vkSj
vfèkdka'k pêkuksa ds çfr fefy;u yxHkx 2 ls 4 Hkkx cukrk gSA ;g vesfjdh ÅtkZ
foHkkx ds vuqlkj çk—frd ØLVy pêku esa ik, tkus okys lcls çpqj rRoksa esa 48 osa
LFkku ij gS] vkSj pkanh ¼flYoj½ dh rqyuk esa 40 xquk vfèkd çpqj ek=k esa gSA

;|fi ;wjsfu;e jsfM;ksèkfeZrk ds lkFk vR;fèkd tqM+k gqvk gS] ysfdu blds {k;
dh nj bruh de gS fd ;g rRo okLro esa ogka vfèkd jsfM;ksèkehZ inkFkks± esa ls ,d
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ugha gSA bldh rqyuk esa] lcls vfèkd jsfM;ksèkehZ rRo iksyksfu;e gSA fQj Hkh]
;wjsfu;e esa foLQksVd {kerk gS] ftldh otg ls ijek.kq Js.kh vfHkfØ;k cuk, j[kus
dh {kerk gSA U&235 "ijek.kq " gS] ftldk vFkZ gS fd blds ukfHkd dks FkeZy U;wVª‚u
& U;wVª‚u }kjk muds ifjos'k ds leku ÅtkZ ds lkFk foHkkftr fd;k tk ldrk gSA
;gka crk;k x;k gS fd ;g dSls dke djrk gS] fo'o ijek.kq la?k ds vuqlkj U&235
ijek.kq ds ukfHkd esa 143 U;wVª‚u gksrs gSaA tc ,d eqDr U;wVª‚u ijek.kq esa Vdjkrk
gS] rks ;g ukfHkd dks foHkkftr djrk gS] vfrfjä U;wVªksUl dks foLFkkfir nsrk gS] tks
rc ikl ds U&235 ijek.kqvksa ds ukfHkd esa LFkkfir ldrk gS] ftlls ijek.kq fo[kaMu
dh vkRefuHkZj Ük̀a[kyk cu tkrh gSA çR;sd fo[kaMu dh ?kVuk,¡ Å"ek mRiUu djrh
gSaA ijek.kq fj,DVj (Atomic Reactor) esa] bl Å"ek dk mi;ksx ikuh dks mckyus
ds fy, fd;k tkrk gS] ftlls Hkki curh gS tks fo|qr mRiUu djus ds fy, ,d
Vjckbu dk iz;ksx djrh gSA vkSj vfHkfØ;k dks dSMfe;e ;k cksj‚u }kjk fu;af=r
fd;k tkrk gS] tks mUgsa vfHkfØ;k Ük`a[kyk ls ckgj fudkyus ds fy, vfrfjä U;wVª‚u
dks vo'kksf"kr dj ldrk gSA

fgjksf'kek (Hiroshima) dks u"V djus okys ,d fo[kaMu ce esa] vfHkfØ;k
vfrØkafrd (Supercritical) gks tkrh gSA bldk eryc ;g gS fd fo[kaMu c<+rh nj
ij gksrk gSA bu vfrØkafrd vfHkfØ;kvksa ls Hkkjh ek=k esa ÅtkZ fudyrh gSA
fgjksf'kek dks u"V djus okys foLQksV esa vuqekfur 15 fdyksVu Vh,uVh dh 'kfä Fkh]
tks lHkh ,d fdyksxzke ¼2-2 ikmaM½ ls de ;wjsfu;e ds fo[kaMu ls xqtjrs FksA

;wjsfu;e fo[kaMu dks vkSj vfèkd dq'ky cukus ds fy,] ijek.kq bathfu;jksa us
bls le`) fd;kA çk—frd ;wjsfu;e dsoy 0-7 çfr'kr U&235 gS] tks fd fQ'kkby
leLFkkfud gSA ckdh U&238 gSA U&235 ds vuqikr dks c<+kus ds fy,] bathfu;j
;k rks leLFkkfud dks vyx djus ds fy, ;wjsfu;e dks xSlhQkbZ djrs gSa ;k
lsaVªh¶;wt dk mi;ksx djrs gSaA fo'o ijek.kq la?k ds vuqlkj] ijek.kq ÅtkZ la;a=ksa
ds fy, lcls le`) ;wjsfu;e 3 çfr'kr vkSj 5 çfr'kr U&235 ds chp cuk gSA

iSekus ds nwljs Nksj ij ;wjsfu;e dk {k; gksrk gS] ftldk mi;ksx VSad dop
ds fy, vkSj xksfy;ksa dks cukus ds fy, fd;k tkrk gSA ,d ikoj IykaV esa le)̀
;wjsfu;e mi;ksx djus ds ckn u"V gq, ;wjsfu;e dks NksM+ fn;k tkrk gSA ;g
vesfjdh ;wjsfu;e foHkkx ds vuqlkj çk—frd ;wjsfu;e dh rqyuk esa yxHkx 40
çfr'kr de jsfM;ksèkehZ gSA ;g mi;ksx fd;k gqvk ;wjsfu;e dsoy rHkh [krjukd
gksrk gS tc ;g ,d 'kwfVax ;k foLQksV esa 'kjhj esa varxZzg.k ;k ços'k djrk gSA

(Neptunium) (Np)

: usIVqfu;e dk uke usIP;wu xzg (Neptune Planet) ds uke ij fd;k x;k
gS ¼leqæ ds jkseu nsork ds uke ij½] ;wjsul ds ckn lw;Z ls vxyk xzg usIVqfu;e
dh [kkst dh dbZ 'kq#vkrh >wBh fjiksVsaZ FkhaA lcls egRoiw.kZ ,ufjdks QehZ (Enrico

Ferm's) us ekuk Fkk fd chVk {k; (Beta Decay) ds ckn U;wVª‚u ds lkFk ;wjsfu;e
ij ceckjh djus ls rRo 93 dk fuekZ.k gksxkA 1934 esa] mUgksaus U;wVª‚u ds lkFk
;wjsfu;e ijek.kqvksa ij ceckjh dh vkSj crk;k fd mUgksaus rRoksa 93 vkSj 94 dk
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mRiknu fd;kA QehZ us okLro esa dbZ [kaM jsfM;ksèkfeZ;ksa esa ;wjsfu;e ijek.kqvksa dks
fo[kafMr ;k foHkkftr fd;k FkkA fo[kaMu dh [kkst dh O;k[;k vkSj ?kks"k.kk ckn esa
vksVks gku (Otto Hahn) }kjk çdkf'kr dh xbZ Fkh] gkykafd ;g mudh lgdehZ fylk
feruj (Lise Meitner) Fkh ftUgksaus ç;ksxksa ds ifj.kkeksa dh lgh O;k[;k dh FkhA 1940
esa] cdZys esa dSfyQksfuZ;k fo'ofo|ky; esa igqapus ds ckjs esa mÙkstuk ds lkFk] çksQslj
,Mfou eSdfeyu (Edwin Mcmillan) vkSj Lukrd Nk= fQfyi ,csYlu (Philip

Abelson) us lkbDyksVª‚u&mRikfnr eè;e ¼èkheh xfr ls½ U;wVª‚u ds lkFk ;wjsfu;e
ij ceckjh dh] ftlds ifj.kkeLo:i fo[kaMu ugha gqvk] ysfdu vfHkdkjdksa dk
lay;u cukA u;k rRo 93] ftls mUgksaus usIVqfu;e (Neptunium) uke fn;k gS:

238
92

U + 1
0
n  239

92
U  239

93
Np + β

–

usIVqfu;e &239] igys Vªkal;wjsfu;e rRo dk mRiknu fd;k x;k Fkk tks
Ñf=e :i ls mRikfnr fd;k x;k Fkk vkSj igys ,sfDVukW,M Js.kh Vªkal;wjsfu;e rRo
dh [kkst dh xbZ FkhA bl leLFkkfud (Isotopes) esa 2-3565 fnuksa dk ,d chVk&{k;
vèkZ vk;qdky gS] tks 24]000 o"kksaZ ds vèkZ vk;qdky ds lkFk lgmRikn IywVksfu;e
&239 cukrk gSA

(Discovery of Neptunium)

usIVqfu;e [kksts tkus okys ,sfDVukW,M Js.kh dk igyk flaFksfVd Vªkal;wjkfu;e rRo
¼;wjsfu;e ds ckn ds rRo½ FkkA eSdfeyu vkSj ,csYlu us U;wVª‚u ds lkFk ;wjsfu;e
&238 ij ceckjh dh vkSj os jklk;fud :i ls ;g fn[kkus esa l{ke Fks fd mUgksaus
usIVqfu;e &239 dk mRiknu fd;k Fkk] ftldk vèkZ vk;qdky flQZ 2-3 fnuksa dk
gksrk gSA 1942 esa ,d yacs le; rd thfor leLFkkfud usIVqfu;e &237 dh [kkst
dh xbZ FkhA oSKkfudksa ,- lh- okgy (A C Walal) vkSj Xysu Vh- lhc‚xZ (Glenn T

Seaborg) us cdZys (Berkeley) 60 bap ds lkbDyksVªkWu esa rsth ls U;wVª‚u ds lkFk
;wjsfu;e &238 ij ceckjh dhA mUgksaus dbZ lkS feyhxzke usIVqfu;e dks vyx dj
fn;k vkSj blds xq.kksa dk xgu vè;;u fd;kA rRo dk uke xzg usIP;wu ds uke ij
j[kk x;k gS] ekfVZu DySçksFk }kjk 'kq: fd, x, fo"k; dks tkjh j[krs gq, tc mUgksaus
;wjsul xzg ds ckn ;wjsfu;e uke fn;kA bl fo"k; dks IywVksfu;e ds lkFk tkjh
j[kuk Fkk] tks ,sfDVukW,M Js.kh esa usIVqfu;e dk vuqlj.k djrk gSA
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(Isotopes)

esVkLVscy leLFkkfud ds :i esa 225 ls 244 rd ijek.kq Hkkj esa usiP;wu ds 25 Kkr
jsfM;ksèkehZ ;k jsfM;kslfØ; leLFkkfud gSaA 2-14 fefy;u o"kksaZ ds vèkZ vk;qdky ds
lkFk lcls fLFkj Np &237 gSa; 154]000 o"kksaZ ds vèkZ vk;qdky ds lkFk Np&236] vkSj
Np&235 396 fnuksa ds vèkZ vk;qdky ds lkFkA 'ks"k lHkh leLFkkfudksa esa 4-5 fnuksa
ls de dk vèkZ vk;qdky gksrk gS] ftlesa 50 feuV ls Hkh de le; gksrk gSA
usIVqfu;e dk ,d leLFkkfud Np&237, dk {k; vYQk mRltZu ds lkFk ,d
bysDVªkWu ds vo'kks"k.k ls gksrk gS blds ckn eq[; izdkj chVk mRltZu gSA mRikn
T;knkrj ;wjsfu;e ds leLFkkfud gSaA Np&237 ds fy, çkFkfed {k; eksM çksVSDVhfu;e
cukus okys vYQk {k; (Alpha Delay) }kjk gksrk gSA leLFkkfud ds fy, çkFkfed
{k; eksM &237 dh rqyuk esa Hkkjh gS] tks IywVksfu;e dk fuekZ.k djds chVk {k; (Beta

Delay) gSA usIVqfu;e &237] çksVksfDVfu;e ds {k; ds ckn fQj ;wjsfu;e ds fy,]
varr% fcLeFk &209 vkSj FkSfy;e &205 cukrk gSA vfèkdka'k vU; lkekU; Hkkjh
ukfHkdksa ds foijhr] tks fd bl {k; Ükà[kyk ds lhls ds leLFkkfud cukus ds fy,
{k; dks usIVqfu;e Js.kh {k; Ükà[kyk (Neptumium Series Decay Chain) ds :i esa
tkuk tkrk gSA

1- usIVqfu;e dk mi;ksx eq[; :i ls vuqlaèkku mís';ksa ds fy, fd;k tkrk gSA

2- tc U;wVª‚u dh usIVqfu;e &237 ds lkFk ceckjh dh tkrh gS] rks IywVksfu;e
&238 dk mi;ksx fd;k tkrk gS] ftldk mi;ksx varfj{k ;ku tujsVj vkSj
LFkyh; usfoxs'ku ;ku ds fy, fd;k tkrk gSA

3- usIVqfu;e dk mi;ksx U;wVª‚u igpku midj.kksa esa Hkh fd;k tkrk gSA

usIVqfu;e ,sfDVukW,M Js.kh dk ,d lnL; gS] vkorZ lkj.kh dh esa 5f iafä ¼Åij
ysUFksukbM iafä ds lkFk½ dks vDlj uhps vkSj vyx&vyx vkorZ lkj.kh esa vyx
n'kkZ;k tkrk gS D;ksafd ;g lkekU; vk;keksa okys i"̀B ij fQV gksus ds fy, cgqr yack
gSA lHkh 15 ,sfDVukW,M rRoksa esa cgqr cM+s ijek.kq f=T;k gksrs gSa vkSj jsfM;ksèkehZ gksrs
gS aA

usIVqfu;e ,d pkanh tSlh èkkrq gS vkSj pkj vyx&vyx v‚Dlhdj.k voLFkk
ds lkFk cgqr vfHkfØ;k'khy gSA tc ;g vU; rRoksa ds lkFk tqM+rk gS rks ;g
vyx&vyx jax ds ?kksy ¼cSaxuh] ihyk] gjk vkSj xqykch½ ds :i esa gksrk gSA ;gka
rd fd vius vki gh] usIVqfu;e rhu vyx&vyx vkoaVuksa ;k HkkSfrd :iksa esa gksrk
gS] tks rkieku ij fuHkZj djrk gSA ;g ,sfDVukW,M~l dk lcls ?kuk rRo gS vkSj fdlh
Hkh Kkr rRo dh lcls cM+h rkieku lhek ds fy, ,d rjy cuk jg ldrk gSA

tc U235 ds ijek.kq U;wVªkWu ds lkFk vfHkfØ;k djrs gS rks U236 çkIr gksrk gS ftlesa
81 çfr'kr U235 jgrk gS rFkk 'ks’k U237 cu tkrk gS tks fd 7 fnuksa ckn Np237 esa
cny tkrs gSA
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235 0 236 236
92 1 92 92U +n Um U +γ

120ns β236
6.7

1 237 237
92 0 92 9356U +n U Np

  (Plutonium) (Pu)

IywVksfu;e (Plutonium) ,d jsfM;ksèkehZ ;k jsfM;kslfØ;] pkanh èkkrq gS ftldk
mi;ksx ¼ÅtkZ½ cukus ds fy, fd;k tk ldrk gSA tcfd bls cukus ds rqjar ckn
fouk'k ds fy, bLrseky fd;k x;k FkkA vkt bl rRo dk mi;ksx nqfu;k Hkj esa
ÅtkZ cukus ds fy, fd;k tkrk gSA IywVksfu;e dks igyh ckj 1940 esa mRikfnr vkSj
vyx fd;k x;k Fkk vkSj bldk bLrseky ̂QSV eSu* ijek.kq ce (Fat Man Atomic

Bomb) cukus ds fy, fd;k x;k Fkk] ftls f}rh; fo'o ;q) ds var esa ukxklkdh
(Nagasaki) ij fxjk;k x;k Fkk] blds igyh ckj mRiknu ds ikap lky ckn] vekaMk
flelu (Amanda Simson) us crk;k ¼,d lgk;d çksQslj U;w gsou fo'ofo|ky;
esa dsfedy bathfu;fjax½A

ijek.kq la[;k: 94

ijek.kq çrhd: Pu

ijek.kq Hkkj: 244

xyukad: 1,1841ºF ¼640ºC½

DoFkukad: 5,842º F ¼3,228ºC½

(History and Discovery)

IywVksfu;e dh [kkst 1941 esa dSfyQksfuZ;k fo'ofo|ky;] cdZys ds oSKkfud tkslsQ
MCY;w dsusMh] Xysu Vh lhc‚xZ] ,MoMZ ,e eSdfeyu vkSj vkFkZj lh oksgy us dh FkhA
;g [kkst rc gqbZ tc Vhe us lkbDyksVª‚u fMokbl esa Rofjr xfr ls fudys MîqVªku
ds lkFk ;wjsfu;e &238 ij ceckjh dh ftlls usIVîwfu;e &238 vkSj nks eqä U;wVª‚u
cuk, x,A usiP;wfu;e &238 fQj chVk {k; ds ekè;e ls IywVksfu;e &238 esa {k;



ysUFksukbM vkSj ,sfDVukW,M
rRoksa dk jlk;u

166 Lo&vfèkxe
ikB~; lkexzh

gks x;kA f}rh; fo'o ;q) ds ckn 1946 rd bl ç;ksx dks ckdh oSKkfud leqnk;
ds lkFk lk>k ugha fd;k x;k FkkA lhc‚xZ us ekpZ 1941 esa fQftdy fjO;w if=dk
ds fy, viuh [kkst ij ,d isij çLrqr fd;k] ysfdu tc ;g irk pyk fd
IywVksfu;e dk ,d vkblksVksi] Pu &239] ijek.kq ce cukus ds fy, bLrseky fd;k
tk ldrk gS rks isij dks gVk fn;k x;k FkkA tYn gh lhckWxZ (Seaborg) dks y‚l
,ykeksl us'kuy yscksjsVjh ds vuqlkj] IywVksfu;e çksMD'ku ySc dk usrR̀o djus ds
fy, Hkstk x;k] ftls f'kdkxks fo'ofo|ky; esa esV ySc ds :i esa Hkh tkuk tkrk gSA
ySc dk mís'; eSugêu çkstsDV (Manhattan Project) ds fgLls ds :i esa IywVksfu;e
cukuk FkkA eSugêu çkstsDV f}rh; fo'o ;q) ds nkSjku ,d xqIr m|e Fkk tks
ijek.kq ce fodflr djus ds fy, fo'ks"k :i ls dke djrk FkkA 18 vxLr] 1942
dks mUgsa viuh igyh cM+h lQyrk feyhA os IywVksfu;e dk ,d Vªsl ek=k cukus esa
l{ke Fks tks vka[k dks fn[kkbZ ns jgk FkkA ;g dsoy 1 ekbØksxzke ds cjkcj gSA NksVs
uewus ls] oSKkfud us IywVksfu;e ds ijek.kq Hkkj dk fuèkkZj.k fd;kA eSugêu
ifj;kstuk us varr% fVªfuVh VsLV ds fy, i;kZIr IywVksfu;e dk mRiknu fd;kA
ifjj{k.k ds nkSjku nqfu;k dk igyk ijek.kq ce ;k n xStsV 16 tqykbZ] 1945 dks y‚l
,aftYl (Los Angeles) ds ç;ksx'kkyk funs'kd ts j‚cVZ vksisugkbej (J. Robert

Oppenheimer) vkSj vkehZ tujy ysLyh xzksOl (Army General Leslie Groves) }kjk
lksdksjks] U;w eSfDldks ds ikl foLQksV fd;k x;k FkkA ifjj{k.k esa] vksisugkbej us
dgk] ge tkurs Fks fd nqfu;k leku ugha gksxhA dqN yksx g¡ls] dqN yksx jks,
vfèkdka'k yksx pqi FksA foLQksV esa yxHkx 20]000 Vu Vh,uVh (T N T ;k Tri Nitro

Toluene) ds cjkcj ÅtkZ FkhA igyk ;q)&mi;ksx ijek.kq ce tkiku ds fgjksf'kek
ij 6 vxLr] 1945 dks fxjk FkkA ml ijek.kq ce dks fyfVy c‚; djkj fn;k x;k
Fkk] gkykafd mlds ikl ;wjsfu;e dksj FkkA nwljk ce] 9 vxLr] 1945 dks tkiku ds
ukxklkdh ij fxjk] ftlesa IywVksfu;e izeq[k FkkA QSV eSu] tSlk fd ;g dgk tkrk
Fkk] f}rh; fo'o ;q) ds var dks blus rhozrk iznku dh ¼f}rh; fo'o ;q+) tYn
lekIr gks ik;k½A

IywVksfu;e dk mi;ksx igys dbZ ijek.kq ceksa esa fd;k x;k Fkk] vkSj vHkh Hkh ijek.kq
gfFk;kjksa esa mi;ksx fd;k tkrk gSA ,d fdyksxzke IywVksfu;e ds iw.kZ foLQksV esa
10]000 Vu ls vfèkd jklk;fud foLQksVd ds cjkcj foLQksV gksrk gSA ijek.kq ÅtkZ
ds fodkl esa IywVksfu;e Hkh ,d çeq[k lkexzh gSA bldk mi;ksx varfj{k vfHk;kuksa
ij ÅtkZ ds lzksr ds :i esa fd;k x;k gS] tSls fd IywVks ds jkLrs esa eklZ D;wfj;ksflVh
jksoj vkSj U;w gksjkbtUl varfj{k ;kuA

IywVksfu;e èkkrq esa ,d pkanh ;k flYoj ds izdkj dk pedhyk jax gksrk gS] ysfdu
gok esa v‚Dlhdj.k gksus ij ;g gYds Hkwjs] ihys] ;k tSrwu ds gjs jax dh gks tkrh
gSA èkkrq lkanz [kfut vEy esa tYnh ls ?kqy tkrk gSA IywVksfu;e dk ,d cM+k VqdM+k
Li'kZ dks xeZ eglwl djkrk gS D;ksafd vYQk {k; }kjk nh xbZ ÅtkZ ds dkj.k] cM+s
VqdM+s ikuh dks mckyus ds fy, i;kZIr Å"ek iSnk dj ldrs gSaA dejs ds rkieku
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ij vYQk&Q‚eZ IywVksfu;e ¼lcls lkekU; :i½ dPpk yksgk ftruk dBksj vkSj Hkaxqj
gksrk gSA ;g dejs ds rkieku dks fLFkj djus okys MsYVk :i dks cukus ds fy, vU;
èkkrqvksa ds lkFk feJèkkrq cuk;k tk ldrk gS] tks uje vkSj ueuh; gSA vfèkdka'k
èkkrqvksa ds foijhr] IywVksfu;e Å"ek ;k fctyh dk vPNk laokgd ugha gSA blesa de
xyukad vkSj vlkekU; :i ls mPp DoFkukad gksrk gSA IywVksfu;e vfèkdka'k vU;
èkkrqvksa ds lkFk feJ vkSj eè;orhZ ;kSfxdksa dk fuekZ.k dj ldrk gS] vkSj fofHkUu
rRoksa ds lkFk ;kSfxdA dqN feJ èkkrqvksa esa vfrpkyd {kerk gksrh gS vkSj vU; dk
mi;ksx ijek.kq bZaèku NjksaZ dks cukus ds fy, fd;k tkrk gSA blds ;kSfxd
v‚Dlhdj.k voLFkk ij fuHkZj djrs gSa vkSj fofHkUu fyxSaM fdrus tfVy gSa] ;g
fofHkUu çdkj ds jaxksa esa vkrk gSA tyh; ?kksy esa ikap oSysal vk;fud voLFkk,¡ gksrh
gSaA IywVksfu;e] vU; lHkh Vªkal;wjsfu;e (Transuranium) rRoksa ds lkFk] ,d
jsfM;ksy‚ftdy [krjk gS vkSj bls fo'ks"k midj.kksa vkSj lkoèkkfu;ksa ds lkFk laHkkyk
tkuk pkfg,A tkuojksa ds vè;;u esa ik;k x;k gS fd çfr fdyksxzke Ård esa dqN
feyhxzke IywVksfu;e ?kkrd gSaA

IywVksfu;e vkerkSj ij ç—fr esa ugha ik;k tkrk gSA IywVksfu;e ds Vªsl rRo çkÑfrd
:i ls ;wjsfu;e v;Ldksa esa ik, tkrs gSaA ;gk¡ ;g ,d rjg ls usIVqfu;e ds leku
curk gS: U;wVª‚u ds lkFk çk—frd ;wjsfu;e ds fofdj.k ds ckn chVk {k;A eq[; :i
ls] gkykafd] IywVksfu;e ijek.kq ÅtkZ m|ksx dk ,d miksRikn gSA y‚l ,ykeksl
us'kuy yscksjsVjh ds vuqlkj] gj lky yxHkx 20 Vu IywVksfu;e dk mRiknu gksrk
gSA bZaèku esa vU; rRoksa ls ç;ksx djus ;ksX; IywVksfu;e dks vyx djus ds fy, LisaV
U;wfDy;j ¶;wy dks Hkh jhçkslsl fd;k tk ldrk gSA fo'o ijek.kq la?k ds vuqlkj
1950 vkSj 1960 ds n'kd esa ok;qeaMyh; gfFk;kjksa ds ijh{k.k ds nkSjku i`Foh ds
ok;qeaMy esa dbZ Vu IywVksfu;e dks NksM+k x;kA

IywVksfu;e vkdfLed fjyht vkSj jsfM;ksèkehZ dpjs ds fuiVku ls lrg ds ikuh esa
ços'k dj ldrk gSA ijek.kq gfFk;kjksa ds ijh{k.k ds nkSjku eǹk IywVksfu;e ls nwf"kr
gks ldrh gSA IywVksfu;e feêh esa èkhjs&èkhjs uhps dh vksj c<+rk gS] Hkwty esa ikSèks
IywVksfu;e ds fuEu Lrj dks vo'kksf"kr djrs gSa] ysfdu ;s Lrj Hkkstu Ük`a[kyk ;k
tkuojksa ds 'kjhj esa lap; ds IywVksfu;e ds tSo vkoèkZu ds fy, i;kZIr ugha gSaA

IywVksfu;e dks dHkh&dHkh ehfM;k fjiksVksaZ esa euq"; ds fy, lcls tgjhys inkFkZ ds
:i esa of.kZr fd;k tkrk gS] gkykafd bl {ks= ds fo'ks"kKksa ds chp lkekU; lgefr
gS fd ;g xyr gSA 2003 rd] IywVksfu;e ,Dlikstj ds fy, vkfèkdkfjd rkSj ij
,d Hkh ekuoh; ekSr gksuk vHkh Hkh ftEesnkj ugha gSA çk—frd :i ls ik, tkus okys
jsfM;e IywVksfu;e dh rqyuk esa yxHkx 200 xquk vfèkd jsfM;ksV‚fDld (Radio

Toxic) gS] vkSj cksVqfyt~e fo"k tSls dqN dkcZfud fo"kkä inkFkZ IywVksfu;e dh rqyuk
esa vjc xquk vfèkd fo"kSys gSaA ;g tks vYQk fofdj.k mRlftZr djrk gS] og Ropk
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esa ços'k ugha djrh gS] ysfdu vkarfjd vaxksa dks fofdjf.kr dj ldrk gS tc
IywVksfu;e dk vanj ços'k gksrk gSA ekbØksxzke ds Øe ij IywVksfu;e ds cgqr NksVs
d.k QsQM+ksa esa tkus ij QsQM+ksa ds dSalj dk dkj.k cu ldrs gSaA dkQh cM+h ek=k
esa rhoz fofdj.k fo"kkärk vkSj ekSr dk dkj.k gks ldrh gS vxj varxZzg.k ;k lk¡l
ds lkFk vanj izos'k gksA gkyk¡fd] vHkh rd] IywVksfu;e dks vanj ysus ;k fudkyus
ds dkj.k fdlh Hkh ekuo dh eR̀;q ugha gqbZ gS vkSj dbZ yksxksa ds 'kjhj esa IywVksfu;e
dh vkSlr ntsZ dh ek=k gksrh gSA IywVksfu;e ,d [krjukd inkFkZ gS ftldk mi;ksx
foLQksVd esa yacs le; ls fd;k x;k gSA ;g eq[; :i ls ijek.kq gfFk;kjksa ds
ok;qeaMyh; ijh{k.k vkSj gfFk;kj mRiknu LFkyksa ij nq?kZVukvksa }kjk tkjh fd;k
tkrk gSA tc IywVksfu;e ok;qeaMy esa NksM+k tkrk gS rks ;g varr% ìFoh ij fxj
tk,xk vkSj feêh esa lekIr gks tk,xkA IywVksfu;e ls euq";ksa ds ,Dlikstj dh
laHkkouk ugha gS] ysfdu dHkh&dHkh ;g mi;ksx ifjogu ;k fuiVku ds nkSjku
vkdfLed fjyht ds ifj.kkeLo:i gksrk gS D;ksafd IywVksfu;e esa dksbZ xkek fofdj.k
ugha gksrk gS] IywVksfu;e ds lkFk dke djrs le; LokLF; izHkkfor gksus dh laHkkouk
ugha gS] tc rd fd ;g fdlh Hkh rjg ls lkal }kjk ugha fy;k tkrk ;k fuxyk
tkrk gSA tc yksx blesa lkal ysrs gSa] rks IywVksfu;e QsQM+ksa esa jg ldrk gS ;k
gfì;ksa ;k vaxksa esa tk ldrk gSA vke rkSj ij ;g yacs le; rd 'kjhj esa jgrk gS
vkSj yxkrkj 'kjhj ds Årdksa dks fofdj.k ds fy, mtkxj djrk gSA dqN o"kksaZ ds
ckn ;g dSalj ds fodkl dk dkj.k cu ldrk gSA blds vykok IywVksfu;e jksx dk
çfrjksèk djus dh {kerk dks çHkkfor dj ldrk gS vkSj IywVksfu;e ls jsfM;ksèkfeZrk
çtuu foQyrk dk dkj.k cu ldrh gSA

tc ;wjsfu;e dh U;wVªkWUl ds lkFk vfHkfØ;k djk;h tkrh gS rks Pu239 çkIr gksrk gSA
238 1 239 0

92 o 92 0U n (Slow) U Y

238 239 239 239U U Np Pu

(Americium) (Am)

,sejhlh;e (Americium) ,d jsfM;ksèkehZ ;k jsfM;kslfØ; rRo gSA jsfM;ksèkehZ ;k
jsfM;kslfØ; ,sejhlh;e ,d pkanh ;k flYoj dh rjg lQsn flaFksfVd rRo Hkkjh
rRoksa dh ijek.kq çfrfØ;kvksa ds nkSjku curk gSA rRo vkSj blds leLFkkfudksa dk
cgqr de ysfdu egRoiw.kZ mi;ksx gksrk gS ftlesa yxHkx lHkh bekjrksa esa ik, tkus
okys èkq,¡ ds vojksèkdksa vkSj Hkfo"; ds varfj{k vfHk;kuksa dks 'kfä çnku djus dh
{kerk 'kkfey gSA jsfM;ks,sfDVo ,sejhlh;e ,d vR;fèkd jsfM;ksèkehZ rRo gS tks xyr
rjhds ls laHkkys tkus ij [krjukd gks ldrk gS vkSj xaHkhj chekfj;ksa dk dkj.k cu
ldrk gSA pwafd ;g i;kZoj.k esa LokHkkfod :i ls ugha ik;k tkrk gS] blfy, cgqr
de laHkkouk gS fd ekuo vkSj tkuoj rRo ls çHkkfor gksaxs tc rd fd os
IywVksfu;e&vkèkkfjr ijek.kq fj,DVjksa ds cgqr djhc ugha gSaA
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2008 ds ,d ys[k ds vuqlkj] f'kdkxks fo'ofo|ky; esa ;q)dkyhu èkkrqdeZ ç;ksx'kkyk
esa muds dke ds nkSjku 1944 esa Xysu Vh lhckWxZ] vYcVZ f?kjlks] jkYQ tsEl vkSj V‚e
e‚xZu us jsfM;ks,sfDVo vkSj D;wfj;e dh [kkst dhA dsFk d‚LVsdk ,d vesfjdh
jlk;uK vkSj i;kZoj.k oSKkfud }kjk jlk;u foKku ds bfrgkl ds fy, cqysfVu
'kksèkdrkZvksa us IywVksfu;e &240 cukus ds fy, U;wVª‚u ds lkFk IywVksfu;e &239 ij
ceckjh djds flaFksfVd rRo dk mRiknu fd;k] vkSj fQj IywVksfu;e &241 cukus ds
fy, IywVksfu;e &241 dk ,sejhlh;e &241 rd {k; gks x;kA ,sejhlh;e rhljk
flaFksfVd Vªkal;wjsfud rRo gS  ,d fczfV'k oSKkfud vkSj ys[kd csu fLVy ds 2017
uspj vkfVZdy ds vuqlkj ykbo jsfM;ks 'kks fDot fdM~l ij 1945 ds var esa
jsfM;ks,sfDVo vkSj D;wfj;e dh [kkstksa dh ?kks"k.kk dh xbZ FkhA ;g ?kks"k.kk ikap fnu
ckn jsfM;ks,sfDVo dsfedy lkslkbVh dh jk"Vªh; cSBd esa gqbZ FkhA rRo dks ns'k ds
fy, 'kksèkdrkZvksa }kjk ifjHkkf"kr fd;k x;k Fkk ftlus bls [kkstk vkSj lkFk gh
ysUFksukbM rRo la[;k jsfM;ks,sfDVo dks ,d niZ.k ds :i esa [kkstkA ,d Mp
bfrgkldkj ihVj oku Msj ØksXV ds vuqlkj] jsfM;ks,sfDVo dks D;wfj;e ls vyx
djuk cgqr dfBu Fkk vkSj bl çfØ;k esa ,d lky dk le; yx x;kA 'kksèkdrkZvksa
us rRoksa ds egkekjh vkSj çyki dks miuke fn;k vkSj ;gka rd fd lq>ko fn;k fd
os uke rRoksa ds vkfèkdkfjd uke cu tk,aA rRoksa dks [kkst ds vkèkkj ij mnkgj.k
;wjksfi;e dks oSKkfudksa eSjh vkSj fi;js D;wjh ds uke ij jsfM;ks,sfDVo ;k jsfM;klfØ;
fn;k x;kA y‚l ,ykeksl us'kuy yscksjsVjh ds vuqlkj] i;kZIr :i ls i;kZIr ek=k
esa jsfM;ks,sfDVo ,sejhlh;e ftldh –f"V ls vè;;u fd;k tk ldrk gS] 1951 esa
cuk;k x;k FkkA

bldh nqyZHkrk vkSj jsfM;ksèkfeZrk ds dkj.k] jsfM;ks,sfDVo ,sejhlh;e ds mi;ksx de
gSaA jsfM;ks,sfDVo ,sejhlh;e ds fy, ,slk ,d mi;ksx tks orZeku esa 'kksèk fd;k tk
jgk gS] cSVjh esa gS] fo'ks"k :i ls varfj{k cSVjh ;wukbVsM fdaxMe dh us'kuy
U;wfDy;j yscksjsVjh ¼National Nuclear Laboratory ;k NNL½ }kjk ;wjksfi;u Lisl
,tsalh ¼European Space Agency ;k ESA½ ds lkFk feydj fd, x, 'kksèk esa
jsfM;ks,sfDVo &241 ikoMZ cSVjh cukus ds fy, vko';d lkexzh çkIr djus ds fy,
vk'kktud ifj.kke lkeus vk, gSaA ,u,u,y ds 'kksèkdrkZvksa us lQyrkiwoZd ,d
fofèk fMtkbu djus vkSj IywVksfu;e ls jsfM;ks,sfDVo ,sejhlh;e &241 dks lQyrkiwoZd
vyx djus esa l{ke FksA vkxs ds vè;;uksa dks orZeku esa mu çHkkoksa dh tkap djus
ds fy, iwjk fd;k tk jgk gS tks i;kZoj.k ij cM+s iSekus ij jsfM;ks,sfDVo ,sejhlh;e
çlaLdj.k la;a= gksaxs lkFk gh lkFk ,sls la;a= esa Jfedksa dks dSls lqjf{kr j[kk tk,A
NNL }kjk yxkbZ xbZ nh?kZdkfyd ;kstuk jsfM;ks,sfDVo ,sejhlh;e dh ,d cM+h
ek=k cukus ds fy, dke djsxh ftldk mi;ksx cSVfj;ksa esa fd;k tk ldrk gSA 2008
esa ,d ;wjksih; varfj{k 'kfä lEesyu esa çLrqr fd, x,] uhnjySaM~l fLFkr bZ,l, ds
oSKkfudksa ds LVhQsalu vkSj Vh CySaDosVZ us dgk fd IywVksfu;e vius mPp ÅtkZ
mRiknu vkSj 88 lky ds vèkZ vk;qdky ds dkj.k ilanhnk bZaèku lzksr jgk gSA ,sls
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varfj{k vfHk;kuksa ds fy, vko';d IywVksfu;e dk leLFkkfud ,d vR;ar lhfer
vkiwfrZ ds lkFk vkSj çfrcaèkkRed fu;eksa ds lkFk cgqr egaxk gSA nwljh vksj
jsfM;ks,sfDVo ,sejhlh;e &241 esa dsoy ,d pkSFkkbZ fctyh mRiknu gksrk gS] tks
IywVksfu;e dk gksrk gS] ysfdu bldk vèkZ vk;qdky ¼433 o"kZ½] vfèkd vklkuh ls
mRiknu gksrk gS] vkSj laHkkfor :i ls ykxr vkSj otu esa deh yk ldrk gSA rhljk
btjk;y ds ijek.kq bathfu;jksa ds ,d lewg] ,V dVZgSaM ,e dqrZtaM }kjk ijek.kq
gfFk;kjksa ds dkaxzsl esa çLrqr 2008 ds ,d ys[k ds vuqlkj btjkby esa oSKkfudksa dk
,d vkSj lewg jsfM;ks,sfDVo ,sejhlh;e &242 }kjk lapkfyr cSVfj;ksa ij ifjj{k.k
dj jgk gSA 'kksèkdrkZvksa us dgk fd jsfM;ks,sfDVo ,sejhlh;e &242 esa ,d mPp 'kfä
vkmViqV gS] vkSj ifj;kstuk ds ckjs esa ̂ n ¶;wpj v‚Q fFkaXl* ij çdkf'kr ,d ys[k
ds vuqlkj] 80 fnuksa rd varjkZ"Vªh; varfj{k LVs'ku dks 'kfä çnku dj ldrk gSA
jsfM;ks,sfDVo ,sejhlh;e &242 }kjk lapkfyr cSVjh jsfM;ks,sfDVo ,sejhlh;e &242
dh rqyuk esa vfèkd dfBu gksus ds dkj.k dqN eqf'dyksa dk lkeuk djrh gS] ysfdu
vkblksVksi vkn'kZ cSVjh vfo'oluh; :i ls ,d ijek.kq cSVjh gSa tks jsfM;ksèkehZ ds
{k; ls mRiUu ÅtkZ dk mi;ksx djrh gSA

1- jsfM;ks,sfDVo ,sejhlh;e &241 ¼241Am½ dk mi;ksx cgqr de ek=k esa ?kjsyw
vk;uhdj.k èkqvk¡ lalwpdksa (Detectors) esa fd;k tkrk gSA

jsfM;ks,sfDVo ,sejhlh;e dbZ ek;uksa esa IywVksfu;e ¼Pu½ ds leku gSA tcfd
turk vius ?kjksa esa èkweziku djus okyksa esa 241Am dh lw{e ek=k dk mi;ksx
Lohdkj djrh gS] ysfdu mi;qä fu;a=.k ds rgr 239Pu dh fdlh Hkh ek=k
ds ifjogu ds fy, turk dh vfHkfØ;k cgqr vyx gSA

2- ;g ijek.kq ÅtkZ mRiknu esa ,d {k; mRikn ds :i esa Hkwfedk fuHkkrk gSA

3- varfj{k ;ku dh cSVjh cukus ds fy, IywVksfu;e dh deh ds dkj.k]
jsfM;ks,sfDVo vkxkeh o"kksaZ esa ,d O;ogk;Z çfrLFkkiu ds :i esa dke dj
ldrk gSA

4- jsfM;ks,sfDVo dk mi;ksx vkerkSj ij èkweziku vykeZ esa fd;k tkrk gS] ysfdu
blds dqN vU; mi;ksx Hkh gSaA
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5- Hkfo"; esa varfj{k ;ku dh cSVfj;ksa esa bldk mi;ksx djus dh {kerk gSA
orZeku esa IywVksfu;e dk mi;ksx fd;k tkrk gS ysfdu miyCèkrk [kjkc gS
blfy, fodYiksa ij fopkj fd;k tk jgk gSA

6- ;g ijek.kq ÅtkZ mRiknu esa gksus okys {k; vuqØe ds fgLls ds :i esa #fp
j[krk gSA

jsfM;ks,sfDVo ,sejhlh;e esa eq[; :i ls ekuo fufeZr jsfM;ksèkehZ leLFkkfud gksrs gSaA
;s 1963 ds ijek.kq ijh{k.k çfrcaèk ls igys ok;qeaMyh; ijek.kq gfFk;kjksa ds ijh{k.k
ds ifj.kkeLo:i cgqr de ek=k esa feêh vkSj ikuh esa ekStwn gks ldrs gSaA vesfjdk
}kjk ok;qeaMyh; ijek.kq gfFk;kjksa ds ijh{k.k ls nqfu;k Hkj esa ;k=k djus vkSj
èkhjs&èkhjs clus ls ;g èkjrh ds okrkoj.k esa cuk jg ldrk gSA bldk leLFkkfud
i;kZoj.k esa cgqr èkhjs&èkhjs {k; gksrk gS vkSj ifj.kkeLo:i os ikSèkksa vkSj tkuojksa dks
uqdlku igqapk ldrs gSaA tc tkuojksa dks jsfM;ks,sfDVo ,sejhlh;e ds pje Lrj ls
lkeuk djk;k tkrk gS] rks ifj.kke QsQM+ksa (Lungs)] ;—r (Liver) vkSj Fkk;j‚;M
(Thyroid) tSls vaxksa dks uqdlku igqapk ldrs gSaA jsfM;ks,sfDVo ,sejhlh;e tks feêh
esa ekStwn gS] ikSèkksa esa lekIr gks ldrk gS] ysfdu dsoy FkksM+h ek=k esaA vkerkSj ij
jsfM;ks,sfDVo ,sejhlh;e d.k ikSèks ds dqN fgLlksa esa laxzghr gksrs gSa tks tkuoj ugha
[kk,axsA eNyh ds Hkhrj ekal ;k vU; [kk| Hkkxksa esa cgqr de ,sejhlh;e dk fuekZ.k
gksrk gS vkSj ifj.kkeLo:i ;g Hkkstu pØ esa tek ugha gksxk

Hkkstu] 'okl vkSj Ropk ds laidZ ds ekè;e ls euq";ksa dks jsfM;ks,sfDVo ,sejhlh;e
dh mPp lkaærk ds laidZ esa yk;k tk ldrk gS] D;ksafd ijek.kq mRiknu vkSj ijek.kq
nq?kZVukvksa ds nkSjku jsfM;ks,sfDVo ,sejhlh;e dh eqfDr] ijek.kq ÅtkZ la;a=ksa esa dke
djus okys yksx vkSj ijek.kq ÅtkZ la;a=ksa ds ikl jgus okys yksxksa dks mPp Lrj ds
jsfM;ks,sfDVo ,sejhlh;e ls lkeuk djk;k tk ldrk gSA jsfM;ks,sfDVo ,sejhlh;e
ds laidZ esa vkus ls fofdj.k vo'kksf"kr jsfM;ks,sfDVo ,sejhlh;e ls LokLF; çHkko dk
çkFkfed dkj.k gSA

jsfM;ks,sfDVo ,sejhlh;e eqDr gksus ds ckn 'kjhj ds ekè;e ls rsth ls of̀)
djrk gS vkSj yacs le; rd gfì;ksa ds Hkhrj dsafær jgrk gSA bl HkaMkj.k ds nkSjku
jsfM;ks,sfDVo ,sejhlh;e èkhjs&èkhjs jsfM;ksèkehZ d.kksa vkSj fdj.kksa dks {k; vkSj eqä
djsxkA ;s fdj.ksa vkuqoaf'kd lkexzh vkSj gìh ds dSalj ds ifjorZu dk dkj.k cu
ldrh gSaA jsfM;ks,sfDVo ,sejhlh;e ds laidZ esa vkus ls vaxksa dks uqdlku] euq";ksa ds
fy, cgqr vfèkd laHkkouk ugha gS] D;ksafd jsfM;ks,sfDVo ,sejhlh;e dsoy dqN le;
esa gh vaxksa esa tek gks ikrk gSA

jsfM;ks,sfDVo ,sejhlh;e dks ;wjsfu;e ls lhèks rkSj ij vyx ugha fd;k tk ldrk
gS blds fy, lcls igys gesa ;wjsfu;e ls Pu239 dk mRiknu djuk iM+rk gS mlds
ckn fuEufyf[kr vfHkfØ;k }kjk ge jsfM;ks,sfDVo ,sejhlh;e çkIr djrs gSA
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238 239 239 239U U Np Pu

bl rjg tc 239Pu (n,y) nks U;wVªWkUl xzg.k djrk gS rks gesa çkIr gksrk gS%

239 241 241Pu Pu Am

22- jsfM;ks,sfDVo ,sejhlh;e esa eq[; :i ls ekuo fufeZr jsfM;ksèkehZ gksrs gSA

¼a½ ijek.kq ¼b½ leLFkkfud

¼c½ jsfM;ksèkehZ ¼d½ Fkksfj;e

23- ijek.kq nq?kZVukvksa ds nkSjku] jsfM;ks,sfDVo ds eqDr gksus ij ijek.kq ÅtkZ
la;a=ksa esa dke djus okys ;k ijek.kq ÅtkZ la;a=ksa ds ikl jgus okys yksxksa
dks mPp Lrj ls D;ksa lkeuk djk;k tk ldrk gS\

¼a½ fofdj.k ¼b½ IywVksfu;e

¼c½ jsfM;ks,sfDVo ,sejhlh;e ¼d½ rRo

24- ;wjsfu;e fdl izdkj izkIr fd;k tkrk gS\

¼1½ nksuksa Jsf.k;ksa esa ,d +3 v‚Dlhdj.k fLFkfr gSaA

¼2½ nksuksa Jsf.k;ksa esa f&d{k èkhjs&èkhjs Hkjs tkrs gSaA

¼3½ nksuksa Jsf.k;ksa esa rRoksa dh vk;fud f=T;k ijek.kq la[;k esa of̀) ds lkFk ?kV
tkrh gSA

¼4½ nksuksa Jsf.k;ksa esa lHkh rRoksa dh fo|qr _.kkRedrk de gS vkSj dgk tkrk gS
fd os vR;fèkd çfrfØ;k'khy gSaA

¼5½ lHkh rRoksa ds ukbVªsV] ij DyksjsV~l vkSj lYQsV~l ?kqyu'khy gSa] tcfd
gkbMªksDlkbM~l] ¶yksjkbM~l vkSj dkcksZusV~l v?kqyu'khy gSaA

¼6½ ysUFksukbM~l esa +4 dh vfèkdre v‚Dlhdj.k fLFkfr fn[kkus dh {kerk gksrh
gS tcfd ,sfDVukW,M~l +3 +4] +5] +6 vkSj +7 ds v‚Dlhdj.k voLFkk fn[kkrs
gSaA

¼7½ ysUFksukbM~l vklkuh ls ladqyksa dk fuekZ.k ugha djrs gSaA

¼8½ ,sfDVukW,M~l esa fyxSaM~l tSls Fkk;ks&bZFklZ (Thio-Ether) ds lkFk d‚EIysDl
cukus dh vfèkd çof̀Ùk gksrh gSA

¼9½ çksesfFk;e dks NksM+dj lHkh ysUFksukbM xSj&jsfM;ksèkehZ gSa ysfdu ,sfDVukW,M
ç—fr esa jsfM;ksèkehZ gSaA

¼10½ ysUFksukbM~l v‚Dlhdj.k ugha cukrs gSa] ysfdu ,sfDVukW,M~l UO+, PuO+,

NpO
2

+ + tSls v‚Dlhdj.k cukrs gSaA
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¼11½ vfèkdka'k ysUFksukbM ç—fr esa jaxghu gSa] ysfdu vfèkdka'k ,sfDVukW,M jaxhu
vk;u gSaA

25- ,sfDVukW,M~l UO+, PuO+, NpO
2

+ D;k cukrs gSa\

¼a½ v‚Dlhdj.k ¼b½ ysUFksukbM

¼c½ jsfM;ks,sfDVo ¼d½ rRo

26- gkbMªksDlkbM~l] ¶yksjkbM~l vkSj dkcksZusV~l D;k gSa\

¼a½ v‚Dlhdj.k ¼b½ ysUFksukbM

¼c½ jsfM;ks,sfDVo ¼d½ v?kqyu'khy

27- i'p ,sDVhuk;M ,oa i'p ysUFksukbM dh fuEu lekurkvksa dk o.kZu djsaA

1- ysUFksukbM os rRo ftudk vafre bysDVªkWu 4f d{kd esa izos'k djrk gS ,sls rRoksa
dks ysUFksukbM Js.kh ds rRo dgrs gSA

2- blfy, bu rRoks dks nqyZHk eǹk rRo (Rare Earth Elements) Hkh dgrs gSA
ysUFksukbM rRoksa esa ysUFksue (Lanthanum)] lSfj;e (Cerium)] izklh;ksMk;fe;e
(Praseodymium)] fu;ksMkf;fe;e (Neodymium)] izksfefFk;e (Promethium)]
lekfj;e (Samarium)] ;qjksfi;e (Europium)] xSMksyhfu;e (Gadolinium)]
VfcZ;e (Terbium)] fMLizksfl;e (Dysprosium)] gksyfe;e (Holmium)] ,jfc;e
(Erbium)] Fkqfy;e (Thulium) ;Vsjfc;e (Ytterbium)] yqVsfV;e (Lutetium)]
bu 15 rRoksa dks j[kk tkrk gSA budk ijek.kq Øekad Øe'k% 57 ls ysdj 71
rd gksrk gSA

3- ge ;gk¡ ysUFksukbM Js.kh ds rRoks ds dqN mi;ksxks ds ckjs esa vè;;u djsaxs
tks fuEu gS &

 xSl dk esaVy cukus ds fy, flfj;k (Ceria or Cerium Oxide) (CeO
2
)

dk iz;ksx fd;k tkrk gSA

 ysUFksukbM yo.k dk mi;ksx yslj (LASER) esa fd;k tkrk gSA

 isVªksfy;e (Petrolium) inkFkZ dk Hkatu lhfj;e QkLQsV (Cerium Phosphate)

ds iz;ksx ls fd;k tkrk gSA

 fu;ksfMfe;e (Neodymium) vkSj izklh;ksMk;fe;e (Praseodymium) ds
vkWDlkbM ds mi;ksx ls jaxhu dkap cuk, tkrs gSaA

 lhfj;e (Cerium) rki vkSj iSjkcSaxuh (Ultraviolet) fdj.kksa dks vo'kksf’kr
djus ds xq.k j[krk gS blfy, bldk mi;ksx p'ek (Glasses) cukus ds
fy, fd;k tkrk gSA
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 dbZ jklk;fud vfHkfØ;kvksa esa tSls gkbMªkstuhdj.k (Hydrogination)]
vkWDlhdj.k (Oxidation) vkfn esa ysUFksukbM ;kSfxdks (Lanthanide

Compounds) ds dbZ :iksa dks mRizsjd (Catalyst) ds :i esa dke esa fy;k
tkrk gSA

 ysUFksukbM rRoksa ;k èkkrqvksa ds fefJr gksdj cuh feJ èkkrqvksa dks feJ èkkrq
dgrs gS] vkSj budk mi;ksx vipk;d dkjd (Reducing Agent) ds :i
esa fd;k tkrk gSA

4. (a)

5. (b)

6- ijek.kq la[;k ds lkFk ysUFksukbM rRoksa ds ijek.kq vkSj vk;fud f=T;k (M+)

vk;uksa esa fLFkj deh dks ysUFksukbM ladqpu dgk tkrk gSA tc ge dgrs gS fd
ijek.kq vkSj vk;fud f=T;k d ekuksa esa fujarj deh gksrh gS rks bldk vFkZ ;g
gS fd deh cgqr de gSA mnkgj.k ds fy, Ce ls Lu rd ijek.kfod f=T;k
ds tkus ij 182 pm ls 174 pm rd deh gks tkrh gS vkSj ;g deh dsoy 182
ls 174 =9 pm ds cjkcj gSA blh çdkj vk;fud f=T;k Ce3+ ls Lu3+ ds LFkku
ij 103 ls 85 rd ?kV tkrh gS vkSj dsoy 103&85 = 18 pm ds cjkcj jg tkrh
gSA

7- ysUFksukbM es ijek.kq Øekad c<+us ds lkFk ukfHkdh; vkd"kZ.k Hkh c<+rk tkrk
gS ysfdu mlesa larqfyr djus okyk ifjj{k.k çHkko mrus ugh c<+rs ftlls
muds vkdkj es Øfed deh vkrh gS vkSj muds ijek.kq ladqfpr gksrs tkrs
gSA ysUFksukbM esa gksus okyh bl çfØ;k dks ysUFksukbM ladqpu dgrs gSA

8- ysUFksukbM dk i`FkDdj.k (Separation of Lanthamide) % ysUFksukbM ladqpu
ds fcuk lHkh ysUFksukbM dks iF̀kd djuk vklku ugha gS D;ksafd lHkh
ysUFksukbM dk vkdkj leku gksrk gSA ijUrq muds ysUFksukbM dk vkdkj
leku gksrk gSA ijUrq muds ysUFksukbM ladqpu ds xq.kksa esa fHkUurk gksrh gSA
xq.kksa dh bl fHkUurk dk mi;ksx djds ysUFksukbM dks i`Fkd fd;k tkrk gSA

9. (c)

10- ladqyksa dk xBu ;k fuekZ.k ;|fi rhu èkukRed ysUFksukbM lehdj.kksa esa $3
ds cjkcj vkos'k gksrk gS vkSj mudk vkdkj vis{kkÑr cM+k gksrk gS] fQj Hkh
mudh f=T;k ds vuqikr esa bruk NksVk gks tkrk gS fd bu vk;uksa esa ladqyksa
dk fuekZ.k djus dh çòfŸk cgqr de gksrh gSA

11- ysUFksukbM (Ln (III)) ladqy (Lanthanide (Ln (III) Complex) dk fuekZ.k
dkcZfud vfHkdeZd ,flVkby,flVksu (Organic Reagent Acetyleceton) ds
lkFk gsyks ,flfVd vEy (Halo Acetic Acid ;k HAA) dk vè;;u fd;k
x;k ,d nzo&nzo (Liquid-Liquid) fu"d"kZ.k fofèk dk mi;ksx djds] ftlesa
jsfM;ksèkehZ ;k jsfM;kslfØ; ysUFksukbM (Radioactive Lanthanide) Vªsl ek=k
esa fy;k x;k vkSj AKUFVE-LISOL rduhd dk Hkh mi;ksx fd;k x;kA
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12- çk;ksfxd midj.k (Experimental Equipment): AKUFVE ,d fujarj foyk;d
fu"d"kZ.k midj.k (Continuous Solvent Extraction Appratus) gS tks ,d yacs
le; igys fodflr gqvk Fkk] tcfd LISOL ,d gky gh dk u;k fMVsDVj
gS] ftls vc AKUFVE ds lkFk tksM+ fn;k x;k gSA LISOL dk eryc
fyfDoM flafVys'ku v‚u&ykbu (Liquid Scintillation on Line) gSA ubZ ç.kkyh
us igys ls dgha vfèkd xgurk ds lkFk vkSj vfèkd tfVyrk dh tkap djuk
laHko cuk fn;k gSA bl çdkj AKUFVE-LISOL, 9 ds mPp pH Lrj ij]
10&5 vkSj 105 ds chp forj.k ekuksa dks ekius esa l{ke gSA

13. (a)

14. (c)

15- tc ysUFksukbMksa vkus okys u, bysDVªkWu ckâ; d{k esa u tk dj (N–2)

f midks'k es ços'k djrs gS rc bysDVªkWu vkSj ukfHkd ds eè; çfr vkd’kZ.k cy
esa o`f) gksrh gSa] ftlls ysUFksukbM ds ijek.kq vFkok vk;u ladqfpr gksus yxrs
gSA

16. (a)

17. (b)

18- vkWDlkbM ;k dkcksZusV dks ,slhfVd vEy esa ?kqyk dj ;k ysUFksue lYQsV
foy;u dks csfj;e ,slhVsV ls vfHkd̀r djds bls izkIr fd;k tkrk gSA

19. (d)

20. (b)

21-  nksuksa Jsf.k;ksa esa rRoksa ds ijek.kqeksa esa vfrfjä bysDVªkWu d{k ds (n-2) f
d{kd ;k vkWfcZVy gksrs gSA

 nksuksa Jsf.k;ksa ds rRo $3 vkWDlhdj.k voLFkk fn[kkrs gSA

 ysUFksukbM ds izdj.k esa tSlk] ysUFksukbM ladqpu esa ns[kk x;k gS gekjs
ikl ,sfDVukW,M esa ,sfDVukW,M ladqpu gSA nksuksa gh ladqpu (n-2) f
d{kd ;k vkWfcZVy esa jgus okys e bysDVªkWuksa ds chp [kjkc ifjj{k.k
çHkko ds dkj.k gksrs gSaA

 nksuksa Jsf.k;ksa esa tc vk.kfod la[;k (Atomic Number) c<+rk gS rks
vk.kfod rFkk vk;fud vkdkj (Atomic and Ionic Size ?kVrk gS A

22. (b)

23. (b)

24- ;wjsfu;e vfèkdka'k pêkuksa esa çfr fefy;u 2 ls 4 Hkkxksa dh lkaærk esa gksrk gS
vkSj i`Foh dh iiM+h esa fVu] VaxLVu vkSj eksfyCMsue ds :i esa ik;k tkrk gSA

25. (a)

26. (d)
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27-  nksuksa Jsf.k;ksa esa ,d +3 v‚Dlhdj.k fLFkfr gSaA

 nksuksa Jsf.k;ksa esa f&d{k èkhjs&èkhjs Hkjs tkrs gSaA

 nksuksa Jsf.k;ksa esa rRoksa dh vk;fud f=T;k ijek.kq la[;k esa of̀) ds lkFk
?kV tkrh gSA

 nksuksa Jsf.k;ksa esa lHkh rRoksa dh fo|qr _.kkRedrk de gS vkSj dgk tkrk
gS fd os vR;fèkd vfHkfØ;k'khy gSaA

 ysUFksukbM (Lanthanide) os rRo ftudk vafre bysDVªkWu 4f d{kd esa izos'k
djrk gS] ,sls rRoksa dks ysUFksukbM Js.kh ds rRo (Elements of Lanthanide

Series) dgrs gSA ysUFksukbM Js.kh esa dqy 15 rRoksa dks j[kk x;k gS] ;s 15 rRo
ijek.kq Øekad 57 ls ysdj 71 rd okys gksrs gSA

 ysUFksukbM dks lkekU;r;k jklk;fud fpUg (Symbol)  Ln }kjk O;Dr fd;k
tkrk gS] ;kn j[ks fd f CykWd ds rRoksa dks nks Jsf.k;ksa esa ckaVk tkrk gS igys
ysUFksukbM Js.kh ds rRo vkSj nqljk ,sfDVukW,M Js.kh ds rRoA

 xSl dk esaVy cukus ds fy, flfj;k (Ceria or Cerium Oxide) (CeO
2
) dk

iz;ksx fd;k tkrk gSA

 ysUFksukbM yo.k dk mi;ksx yslj (LASER) esa fd;k tkrk gSA

 isVªksfy;e (Petrolium) inkFkZ dk Hkatu lhfj;e QkLQsV (Cerium Phosphate)

ds iz;ksx ls fd;k tkrk gSA

 ysUFksukbM rRoksa ;k èkkrqvksa ds fefJr gksdj cuh feJ èkkrqvksa dks feJ èkkrq
dgrs gS] vkSj budk mi;ksx vipk;d dkjd (Reducing Agent) ds :i esa
fd;k tkrk gSA

 ysUFksukbM Js.kh (Lanthanide Series) ds lHkh rRo 3$ dhs vkWDlhdj.k voLFkk
(Oxidation State) dks çnf'kZr djrs gSaA blesa ls dqN gh rRo gS tks 2$] 3$] 4$]
vkDlhdj.k voLFkk dks çnf'kZr djrs gSA

 ysUFksukbM Js.kh ds rRo èkkrq gksrs gS rFkk Å’ek vkSj fo|qr ds lqpkyd gksrs gSA

 ijek.kq la[;k (Atomic Number) ds lkFk ysUFksukbM rRoksa ds ijek.kq vkSj
vk;fud f=T;k (Ionic Radii) (M+) vk;uksa esa fLFkj deh dks ysUFksukbM ladqpu
(Lanthanide Contraction) dgk tkrk gSA

 ysUFksukbM es ijek.kq Øekad c<+us ds lkFk ukfHkdh; vkd"kZ.k (Nuclear

Attraction) Hkh c<+rk tkrk gS ysfdu mlesa larqfyr djus okyk ifjj{k.k çHkko
mrus ugh c<+rs ftlls muds vkdkj es Øfed deh vkrh gS vkSj muds
ijek.kq ladqfpr gksrs tkrs gS] ysUFksukbM esa gksus okyh bl çfØ;k dks
ysUFksukbM ladqpu (Lanthanide Contraction) dgrs gSA
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 ysUFksukbM ladqpyu ds dkj.k M3+ vk;u dk vkdkj ?kV tkrk gS vkSj
M – OH ds lgla;kstd xq.k (Covalent Character) c<+ tkrs gSa] vr% {kkjh;
xq.k ;k {kerk ?kV tkrh gSA

 ysUFksukbM rFkk ,sfDVukW,M esa cgqr de ifjoRkZu ds dkj.k muds jklk;fud
xq.k dkQh leku gSa D;ksafd nksuksa laØe.k èkkrq gS vkSj buesa 15 rRo gSA

 ladqyksa dk xBu ;k fuekZ.k (Complex Formation) ;|fi rhu èkukRed
ysUFksukbM lehdj.kksa esa $3 ds cjkcj vkos'k gksrk gSA mudk vkdkj
vis{kkÑr cM+k gksrk gS] fQj Hkh mudh f=T;k ds vuqikr esa bruk NksVk gks
tkrk gS fd bu vk;uksa esa ladqyksa dk fuekZ.k djus dh çof̀Ÿk cgqr de gksrh
gSA

 ysUFksukbMksa ds ijek.kq Øekad c<+us ds lkFk&lkFk muds ijek.kqvksa ,oa vk;uksa ds
vkdkj esa deh gkrh gS] bls ysUFksukbM ladqpu (Lanthanide Contraction) dgrs
gSaA

 ;g ysUFksue gkbMªkWDlkbM] dkcksZusV] ukbVªsV ;k blds vkWDlsysV ds Toyu
}kjk izkIr fd;k tkrk gSA ;g fcuk cq>s gq, pwus ls feyrk gS D;ksafd ;g ok;q
esa [kqyk j[kus ij 'kh?kzrk ls ty vkSj dkcZu MkbvkWDlkbM 'kksf’kr djrk gSA

 tc {kkjdh; ;k veksfu;e gkbMªkWDlkbM ;k veksfu;e lYQ+kbM] foys;
ysUFksue yo.kksa] tSls DyksjkbM] ukbVªsV ;k lYQsV] esa NksM+k tkrk gSA rks
ysUFksue gkbMªkWDlkbM izkIr gksrk gSA

 tc ysUFksue ,slhVsV dks gkbMªk¶yksfjd vEy ls vfHkd̀r fd;k tkrk gS rks
ysUFksue ¶yqvksjkbM dk ftysfVuh vo{ksi izkIr gksrk gSA ;g gkbMªk¶yksfjd
vEy ds lkFk f}d~ yo.k] 2LaF

3
 3HF] cukrk gSA

 bls ysUFksue vkWDlkbM dks lYQ+j ekuksDyksjkbM vkSj vkfèkD; esa gkbMªksczksfed
vEy ds lkFk rIr djds fd;k tkrk gSA ;g Hkh fudsy vkSj fcLeFk ds
czksekbMksa ds lkFk f}d~ yo.k curk gSA

 ;wjsfu;e (Uranium) ,d Hkkjh èkkrq gS ftldk mi;ksx 60 o"kksaZ ls ijek.kq ÅtkZ
ds çpqj lzksr ds :i esa fd;k tkrk jgk gSA

 usIVqfu;e [kksts tkus okys ,sfDVukW,M Js.kh dk igyk flaFksfVd Vªkal;wjkfu;e
rRo ¼;wjsfu;e ds ckn ds rRo½ FkkA

  ysUFksukbM rRoksa ;k èkkrqvksa ds fefJr gksdj cuh feJ èkkrqvksa dks
feJ èkkrq dgrs gS] vkSj budk mi;ksx vipk;d dkjd (Reducing Agent) ds
:i esa fd;k tkrk gSA

  ysUFksukbM Js.kh (Lanthanide Series) ds lHkh rRo 3$ dhs
vkWDlhdj.k voLFkk (Oxidation State) dks çnf'kZr djrs gSaA blesa ls dqN gh
rRo gS tks 2$] 3$] 4$] vkDlhdj.k voLFkk dks çnf'kZr djrs gSA
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  ysUFksukbM es ijek.kq Øekad c<+us ds lkFk ukfHkdh;
vkd"kZ.k (Nuclear Attraction) Hkh c<+rk tkrk gS ysfdu mlesa larqfyr djus
okyk ifjj{k.k çHkko mrus ugh c<+rs ftlls muds vkdkj es Øfed deh
vkrh gS vkSj muds ijek.kq ladqfpr gksrs tkrs gS] ysUFksukbM esa gksus okyh bl
çfØ;k dks ysUFksukbM ladqpu (Lanthanide Contraction) dgrs gSA

  tSlk fd ge tkurs gS vkorZ lkj.kh ds vkèkkj ij Th
90

ls Lw
103

 rd ik;s tkus okys rRoksa dks ,sfDVukW,M Js.kh (Actinide Series) esa
j[kk tkrk gS] bUgsa ge ijk;wjsfud rRo Hkh dgrs gSA

1- ysUFksukbM ds bysDVªksfud lajpuk dh foLrkj ls O;k[;k djsa

2- ,sfDVukWbM ds bysDVªksfud lajpuk dh foLrkj ls O;k[;k djsaA

3- feJ èkkrq ls vki D;k le>rs gSa\

4- vkWDlhdj.k voLFkk,a D;k gS\

5- ysUFksukbM dh vk;fud f=T;k dks ifjHkkf"kr dhft,A

6- ysUFksukbM ladqpu D;k gS\

7- ladqy fuekZ.k dks ifjHkkf"kr dhft,A

8- izkfIr ,oa i`FkDdj.k ls vki D;k le>rs gSa\

9- ysUFksukbM ;kSfxdksa dk o.kZu dhft,A

10- ;wjsfu;e 'kCn dks ifjHkkf"kr dhft,A

1- bysDVªkWfud lajpuk D;k gS\ rFkk ysUFksukbM ds mi;ksx dh mnkjg.k lfgr
O;k[;k dhft,A

2- ysUFksukbM vkWDlhdj.k voLFkk dks mnkgj.k lfgr ifjHkkf"kr dhft,A

3- ysUFksukbM vk;fud f=T;k D;k gS\ mnkgj.k lfgr bldk o.kZu dhft,A

4- ysUFksukbM ladqpu D;k gS\ lkFk gh ysUFksukbM ladqpu ds ifj.kke vkSj izHkko
dh O;k[;k dhft,A

5- ysUFksukbM vkSj ,sfDVukW,M esa lekurkvksa dh O;k[;k djs lkFk gh ysUFksukbM
ds xq.kksa dk o.kZu dhft,A

6- ladqy fuekZ.k D;k gS\ ladqy fuekZ.k djus dh izof̀Ùk ds mnkgj.k lfgr
O;k[;k dhft,A

7- izkfIr ,oa iF̀kDdj.k dks ifjHkkf"kr dhft,A lkFk gh ;kSfxdksa dh xBu vkSj
fofèk dh O;k[;k dhft,A
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8- ysUFksukbM ;kSfxd ls vki D;k le>rs gSa\ buds fuEufyf[kr ;kSfxdksa dk
o.kZu dhft,A

9- ,sfDVukW,M rRo D;k gS\ vkorZ lkj.kh esa ,sfDVukW,M dh fLFkfr dk o.kZu
dhft,A

10- ;wjsfu;e dks ifjHkkf"kr dhft, rFkk usIVqfu;e dh [kkst dh O;k[;k dhft,A

11- i'p ,sfDVukWbM ,oa i'p ysUFksukbM dh lekurkvksa dk o.kZu dhft,A
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5-0 ifjp;
5-1 mís';
5-2 vEy ,oa {kkjdksa dh vkjghfu;l vfHkèkkj.kk
5-3 czkULVsM&ykWjh dh vfHkèkkj.kk
5-4 yDl&¶yM foyk;d rU= ,oa yqbZl dh vfHkèkkj.kk
5-5 foyk;d ds HkkSfrd xq.k
5-6 foyk;dksa ds çdkj ,oa mudh lkekU; fof'k"Vrk,¡
5-7 nzo veksfu;k (NH

3
) ,oa nzo (SO

2
) ds lanHkZ esa vtyh; foyk;dksa esa vfHkfØ;k;sa

5-8 viuh çxfr tkafp, ç'uksa ds mÙkj
5-9 lkjka'k

5-10 eq[; 'kCnkoyh
5-11 Lo&ewY;kadu ç'u ,oa vH;kl
5-12 lgk;d ikB~; lkexzh

vEy (Acid) mu inkFkksaZ dks dgrs gSa tks ikuh esa ?kqyus ij [kês (Sour) Lokn ds gksrs
gSa] vfèkdka'k èkkrqvksa ij] tSls tLrs ij] vfHkfØ;k djds gkbMªkstu xSl mRiUu djrs
gSa] vkSj {kkjd (Base) dks mnklhu (Neutral) dj nsrs gSaA vkerkSj ij] {kkj mu inkFkksaZ
dks dgrs gSa ftudk foy;u fpduk gksrk gS tSls lksMs ds foy;u dk Lokn dM+ok
gksrk gSA mnklhu djus dk vFkZ gS ,sls inkFkZ ¼yo.k½ dk cukuk ftlesa u vEy ds
xq.k gksrs gSa] u {kkjd dsA rc muls cus vkWDlkbM ty ds lkFk feydj vEy cukrs
gSaA os bl ifj.kke ij igq¡ps fd vEyksa esa vkWDlhtu jgrk gS vkSj vEyksa dh vEyh;rk
dk dkj.k vkWDlhtu gSA yokft, (Lavoisier) us gh vEyksa dks nks oxksaZ] vdkcZfud
vEyksa vkSj dkcZfud vEy esa foHkä fd;k FkkA ihNs ns[kk x;k fd dqN rRoksa ds
vkWDlkbM ikuh esa ?kqydj vEy ugha cfYd {kkj cukrs gSaA vkxs pydj ns[kk x;k gS
fd tks inkFkZ fcydqy lw[ks gksrs gSa] muesa dksbZ vEyh; vfHkfØ;k ugha gksrhA rc
yokft, (Lavoisier) us vEyksa dks nks oxksaZ esa foHkä fd;k] ,d gkbMªks&vEy (Hydro-

Acid) vkSj nwljk vkWDlh&vEy (Oxy-Acid)A lu~ 1815 esa Msoh (Davy) us lq>ko
j[kk fd vEyksa dh vEyh;rk vkWDlhtu ds dkj.k ugha cfYd gkbMªkstu ds dkj.k
gksrh gSA Mwykax (Dulong) us lu~ 1815 esa vkWDlSfyd vEy dk vè;;u fd;k vkSj
bl ifj.kke ij igq¡ps fd vkWDlhtu okys vkSj fcuk vkWDlhtu okys vEyksa esa dksbZ
Hksn ugha gSA vEyksa esa dksbZ ,slk xq.k ugha gaS ftls ge vEyksa dk fof'k"V y{k.k dg
ldsaA vEy vkSj èkkrq dh vfHkfØ;k esa vEy ds v.kq dk ,d ;k ,d ls vfèkd
gkbMªkstu ijek.kq] èkkrq ds vkWDlkbMksa (Oxides)] gkbMªksDlkbMksa (Hydroxides) vFkok
dkcksZusVksa (Carbonates) ls foLFkkfir gks tkrk gSA ,sls Hkh dqN vEy gSa tks [kês gksus
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ds cnys ehBs gksrs gSaA ,slk ,d vEy ,sfeMks&QksLQfjd vEy gSA dqN ,sls Hkh vEy
gSa tks {kkjgj ugha gksrsA dqN ,sls Hkh {kkj gSa ftudk gkbMªkstu èkkrqvksa ls foLFkkfir
gks tkrk gSA fQVdjh vEy ugha gSA blesa foLFkkfir gksus okyk dksbZ gkbMªkstu Hkh
ugha gS, ij ;g Lokn esa [kêk vkSj fØ;k esa {kkjgj gksrk gSA ;g uhys fyVel dks
yky Hkh dj nsrk gSA blh çdkj lksfM;e ckbZlYQkbZM [kêk vkSj {kkjgj gksrk gSA
;g uhys fyVel dks yky djrk gSA blesa foLFkkfir gksus okyk gkbMªkstu Hkh gS] ij
;g vEy ugha gSA feFksu vEy ugha gS ij bldk gkbMªkstu tLrs ls foLFkkfir gks
tkrk gS vkSj bl çdkj ftad MkbesfFky curk gS tks yo.k ugha gSA vr: vEy dh
dksbZ larks"kçn ifjHkk"kk vc rd ugha nh tk ldh gSA vk;u fl)kar ds vkèkkj ij
;fn ge vEyksa dh ifjHkk"kk nsuk pkgsa rks dg ldrs gSa fd vEyksa esa gkbMªkstu vk;uksa
dk jguk vR;ko';d gSA flyfo;u (Silvian) us lu~ 1659 esa igys igy vEyksa vkSj
{kkjdksa esa foHksn fd;k FkkA :y us lu~ 1774 esa {kkjd uke ml inkFkZ dks fn;k tks
vEyksa ds lkFk feydj yo.k cukrk gSA vktdy {kkjd mu vkWDlhtu okys inkFkksaZ
dks dgrs gSa tks vEyksa ds iwjd gksrs gSaA {kkj èkkrqvksa] {kkjh; ènk èkkrqvksa vkSj vU;
èkkrqvksa ds vkWDlkbM vkSj os lHkh oLrq,¡ {kkjd gSa tks vEyksa ds lkFk feydj yo.k
cukrh gSaA vkjaHk esa {kkjd dsoy mu èkkrqvksa vFkok vèkkrqvksa ds vkWDlkbMksa ds fy,
O;oâr gksrk Fkk tks yo.kksa ds vkèkkj FksA yo.kksa ds {kkjd vko';d vo;o gSaA {kkjd
okLro esa ,sls inkFkZ gSa] tks vEy ds lkFk feydj yo.k ,oa ty cukrs gSaA mnkgj.k
ftad vkWDlkbM lY¶;wfjd vEy ds lkFk feydj ftad lYQsV vkSj ty cukrk gSA
nkgd lksMk (NaOH) lY¶;wfjd vEy (H

2
SO

4
) ds lkFk feydj lksfM;e lYQsV

vkSj ty cukrk gSA èkkrqvksa ds vkWDlkbM lkekU;r {kkjd gSaA

bl bdkbZ esa vki vEy ,oa {kkj dh vkjghfu;l vfHkèkkj.k] czkULVsM&ykWjh dh
vfHkèkkj.kk] yqbZl dh vfHkèkkj.kk] foyk;d ds HkkSfrd xq.k] foyk;d ds izdkj]
vtyh; foyk;dksa dh vfHkfØ;kvksa ds ckjs esa vè;;u djsaxsA

bl bdkbZ dks i<+us ds ckn vki&

 vEy ,oa {kkjd dh vkjghfu;l vfHkèkkj.kk dks le> ik;saxs(

 czkULVsM&ykWjh vfHkèkkj.kk dk o.kZu dj ik;saxs(

 yDl&¶yM foyk;d rU= ,oa yqbZl dh vfHkèkkj.kk dh O;k[;k dj ik;saxs(

 foyk;d ds HkkSfrd xq.kksa dk o.kZu dj ik;saxs(

 foyk;dksa ds çdkj ,oa mudh lkekU; fof'k’Vrk,¡ le> ik;saxs(

 nzo veksfu;k (NH
3
) ,oa nzo (SO

2
) ds lanHkZ esa le> ik;saxs(

 vtyh; foyk;dksa esa vfHkfØ;k;sa dh O;k[;k dj ik;saxsA
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oSls rks vEy (Acid) vkSj {kkj (Base) dks ysdj cgqr lh vfHkèkkj.kk,a Fkh ijUrq ewy
:i ls lu~ 1884 esa LohfM'k jlk;uK vkjghfu;l (Arrhenius) us bls izfrikfnr
fd;k ftls ge vkjghfu;l fl)kUr ds :i esa tkurs gSA tc ;kSfxd dks ikuh esa
fefJr fd;k tkrk gS rks çkIr mRikn ds vkèkkj ij ge bls vEy ,oa {kkj ds :i
esa oxhZÑr djrs gSaA vkjghfu;l ds vuqlkj vEy ,d ,slk ;kSsfxd gSa tks ty esa
?kqydj (H+) vk;u nsrk gSaAbl fl)kar ds vuqlkj tc vEy dks ty esa ?kksyk tkrk
gSa ] rks og (H+) rFkk (H–) esa VwV tkrk gSaA

czkULVsM&y‚jh (Bronsted-Lowry) vfHkèkkj.kk] 1923 esa ,u- czkULVsM vkSj ts-
,e-,y-y‚jh us Lora= :i ls vEy ,oa {kkj dh ,d O;kid vfHkèkkj.kk dk çLrko
fn;k A blds vuqlkj] vEy ,d v.kq ;k vk;u gS tks ,d çksV‚u R;kxrk gS vkSj
tc ,d v.kq ;k vk;u Lohdkjrk gSa A

HCl  H+    +   Cl–

 vkjghfu;l  ds vuqlkj  vkSj  vkerkSj ij ikuh vkSj  ued cukus
ds fy, vfHkfØ;k djrk gSA

gkbMªkstu vkSj gkbMªksfDly vk;u ikuh ds v.kq ds lkFk tqM+s gksrs gSa] çrhd
ds fy, ge ikjaifjd :i ls mUgsa H ++ vkSj OH ds :i esa fy[ksaxsA

HCl ,d   gS vkSj NaOH ,d  gSA

HCl (aq) H+ (aq) + Cl–(aq)

NaOH (aq)  Na+(aq) + OH–(aq)

(Arrhenius Acid Theory)

vEy ,sls inkFkZ gksrs gSA tks ikuh esa fo|qr vkosf'kr ijek.kqvksa ;k v.kqvksa dks mRiUu
djrs gSa] ftUgsa vk;u dgk tkrk gS] ftuesa ls ,d gkbMªkstu vk;u (H+) gS] vkSj tks
ty esa vk;fur gks dj gkbMªksDlkbM vk;uksa (OH–) dks mRiUu djrk gSA

vc ;g Kkr gS fd vEy ikuh esa ?kqyu'khy ;kSfxd gS tks H
3
O+ mRiUu djrk

gS ¼D;ksafd H+ vk;u Lora= u jgdj ty ds v.kq ls tqM+ tkrk gS½ ftls vkerkSj
ij  H+ vk;u gh ekuk tkrk gSA

,d detksj vEy ikuh esa ?kqyu'khy ;kSfxd gS tks dsoy vkaf'kd :i ls
vyx gks tkrk gS] vkSj dqN H

3
O+ vk;uksa dk mRiknu djrk gSA

vkjghfu;l vEy fl)kar dk ,d mnkgj.k

HCl (g)  H
2
O + H+(aq) + Cl–(aq)

vkjghfu;l {kkj dk ,d mnkgj.k

NaOH (s)  H
2
O + Na+(aq) + OH– (aq)
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czkULVsM vkSj ykWjh fl)kar ds vuqlkj vEy og inkFkZ gSa tks fdlh nwljs inkFkZ
dks çksV‚u çnku djus dh {kerk j[krk gSA

vkjghfu;l ds vuqlkj vEy ,d ,slk ;kSfxd gSa tks ty esa ?kqydj (H+)

vk;u nsrk gSA

vkjghfu;l ds fl)kar ds vuqlkj tc vEy dks ty esa ?kksyk tkrk gSa ]rks og
(H+) rFkk (OH–) esa VwV tkrk gSA

HCl  H+  + Cl

vkjghfu;l ¼1884½ us viuh vfHkèkkj.kk ds ckjs esa vEy ,oa {kkj dk çLrko
j[kkA blds vuqlkj vEy ,d inkFkZ gS tks ikuh esa H vk;u mRiUu djrk gS vkSj
{kkj ,d inkFkZ gS tks ikuh esa OH vk;u mRiUu djrk gSA

vEy ty esa fo?kfVr gksdj H+ vk;u mRiUu djrs gSaA H+ Lora= :i esa ugha
jg ikrk vkSj ty ds v.kq H

2
O ds lkFk feydj H

3
O+, gkbMªksfu;e vk;u cukrk

gS] ftls lkekU;r% H+ gh dgrs gSaA

:  HCI ,d vkjghfu;l vEy gSa vkSj NaOH ,d vkjghfu;l {kkj gSaA

HCl(aq)  H+(aq) + Cl–(aq)

NaOH(aq)  OH–(aq) + Na+(aq)

vkjghfu;l vfHkèkkj.kk dh lhek,a

(a) lkekU; voLFkk esa vEy ,oa {kkj H+ ;k OH– ty esa mRikfnr ugha djrs gSa
ij tSls gh ty ds v.kqvksa ds laidZ esa vkrs gSa rks ;kSfxd vk;u dk fuekZ.k
djrs gSa bl rjg H+ vk;u H

3
O gkbMªksfu;e vk;u dgykrk gSa bl rjg

OH– vk;u H
3
O

2
 dk ;kSfxd gSaA

(b) ty dh lhek,a& vEy ,oa {kkj ds ;kSfxd H+ ;k OH– dks ty esa mRikfnr
djrs gSaA

,slk vkjghfu;e us ifjHkkf"kr fd;k gSA

(c) dqN {kkj esa OH– ugha gksrs gSaA

veksfu;k vkSj dSfY'k;e vkWDlkbM esa OH– vk;u ugha gksrk gSA

vkjghfu;l us vEy {kkj ds lanHkZ esa dqN mi;ksxh vfHkèkkj.kk, j[kh gSa tks
jklk;fud vfHkfØ;k esa mi;ksx gksrs gSaA

(H+ )

vEy og jklk;fud ;kSfxd gSa  tks inkFkZ ds [kêsiu dk  dkj.k  gksrk gSa  vkSj ;g
uhys  fyVel dks yky dj nsrk gSaA vEy  ,d jklk;fud ;kSsfxd gSa tks ty esa
?kqydj gkbMªkstu vk;u (H+) nsrk gS] bldk (pH) 7 çfr'kr ls de gksrk gSaA

 % lHkh vEyksa ls 'kjhj ugha tyrkA
vEy nks izdkj ds gksrs gSa& dkcZfud ,oa vdkcZfudA dkcZfud vEyksa esa dkcZu gksrk
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gS tcfd vdkcZfud vEyksa esa dkcZu ugha gksrkA ued] xaèkd ,oa 'kksjs ds vEy rst
vdkcZfud vEy gksrs gSa tcfd QkfeZd vEy ,oa ,flfVd vEy dkcZfud vEy gSaA
dkcZfud vEyksa dk Ropk ij vfèkd izHkko ugha gksrk gS fdUrq vdkcZfud vEy Ropk
dks cqjh rjg tyk Mkyrk gSA

vdkcZfud vEyksa esa ikuh vo'kksf"kr djus dk xq.k gksrk gSA tc ;s 'kjhj ij
fxjrs gSa rks 'kjhj ls ikuh dk vo'kks"k.k djrs gSaA bl fØ;k esa dkQh Å"ek mRiUu
gksrh gSA ;g dksf'kdkvksa dk ty vo'kksf"kr dj ysrk gS vkSj dkQh ek=k esa Å"Ekk
mRiUu djrk gS ftlls dksf'kdk,¡ u"V gks tkrh gSa vkSj dkQh xgjk ?kko gks tkrk
gSA

Hkkstu dk [kêk vkSj dM+ok gksuk vEy ,oa {kkjd ds dkj.k gh gksrk gSa A

vc ;gak ij ge  vEy ,oa ds vFkZ dks vyx& vyx vkSj xgjkbZ ls
le>us dh dksf'k'k djsaxs&

tSls& NaCl, H
2
SO

4 
,
  
H

2
CO

3
, bR;kfn

nwljs vFkksZ esa og jklk;fud inkFkZ ftUgs muds [kês Lokn ds dkj.k  igpkuk
tk ldrk gSa mls vEy dgrs  gSaA

dqN çk—frd vEy

fljdk ,lhfVd vEy  [kêknw/k ¼ngh½ ySSfDVd 
vEy 

larjk 
 

flfVªd vEy uhacw flfVªd 
vEy 

beyh VkVZfjd vEy  phaVh dk Mad esFkSukWbd 
vEy 

 

1 vEy dk Lokn [kêk gksrk gSa A

2 ;g uhys fyVel isij dks yky dj nsrk gSa A

3 vEy {kkjd ls vfHkfØ;k dj yo.k cukrk gSaA

4 ;g ftad] eSXuhf'k;e ;k ,Y;qehfu;e ds lkFk fØ;k djds gkbMªkstu xSl
rFkk yo.k cukrk gSA

5 ;g mu ;kSfxdkas ds lkFk vfHkfØ;k djrk gS ftlesa (CO
3
)2- vk;u gksrk gS]

vkSj dkcZUkMkbZZvkWDlkbM vkSj ikuh cukrk gSA

6 bldk pH eku 7 ls de gksrk gSA

1- izcy vEy (Strong Acids)

2- nqcZy vEy (Weak Acid)
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(Strong Acids) : os vEy tks ty esa iwjh rjg vi?kfVr gksdj H+

vk;u eqDr djrs gSa] izcy vEy dgykrs gSaA izcy vEyksa dh la[;k ek=k 6 gS&

(1) HCl (Hydrochloric Acid)

(2) HNO
3
 (Nitric Acid)

(3) HBr (Hydrobromic Acid)

(4) H
2
SO

4 
(Sulphuric Acid)

(5) HClO
4
 (Perchloric Acid)

(6) HI (Hydroiodic Acid)

H
2
SO

4 
 H+ + HSO

4
–1

(Weak Acid) : os vEy tks ty esa vkaf'kd :i ls vi?kfVr gksdj H+

vk;u eqDr djrs gSa] nqcZy vEy dgykrs gSaA Åij mfYyf[kr Ng izcy vEyksa dks
NksM+dj vU; lHkh vEYk nqcZy vEy gksrs gSaA

HF  H+ (aq) + F- (aq)

1 & ftUgsa [kfutksa ls rS;kj fd;k tkrk gSa [kfut vEy ;k
dkcZfud vEy dgrs gSa A

  gkbMªksDyksfjd vEy] lWY¶;wfjd vEy] ukbfVªd vEy] bR;kfnA

2  &Qyks ds jlksa dks lqjf{kr j[kus ds fy, QkfeZd vEy dk
ç;ksx  fd;k tkrk gSaA

& phafV;ksa o efD[k;ksa esa QkWfeZd vEy ik;k tkrk gSaA

 & [kk| inkFkks± ds laj{k.k ds fy, csUtkWbd vEy rS;kj fd;k
tkrk gSaA

4  & ftlesa vEy vfèkd ek=k esa vkSj ty vYi ek=k esa gksrk gSaA

5 & ftlesa vEy vYi ek=k esa gksrk gSa ty vfèkd ek=k esa gksrk gSA

1 vkWDtSfyd vEy dk ç;ksx diM+s ls tax ds èkCcs gVkus esa rFkk QksVksxzkQh esa
fd;k tkrk gSA

2 lksuk vkSj pk¡nh ds 'kqf)dj.k esa ukbfVªd vEy dk mi;ksx fd;k tkrk gSA

3 H
2
SO

4
 vkSj HNO

3
 dk mi;ksx yksgs dks lkQ djus esa fd;k tkrk gSA

4 [kkuk ipkus esa HCl vEy mi;ksx fd;k tkrk gSA
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og inkFkZ ftleas gkbMªksfDly lewg mifLFkr gks  rFkk tks ty esa ?kksys tkus ij
gkbMªksfDly vk;u OH– nsrk gS] dgykrk gSA

 NaOH, KOH, bR;kfnA

os {kkjd tks ty esa foys; gSa rFkk ftuds v.kqvksa esa gkbMªksDlkbM vk;u gksrs
gSa os  dgykrs gSaA {kkj ty esa ?kqydj OH–  vk;u nsrk gSA

NaOH   Na+ + OH–

{kkj dk Lokn dM+ok gksrk gSa rFkk {kkj dks Nwus ij ;g lkcqu ds tSlk eglwl
gksrk gSA

;g yky fyVel dks uhyk dj nsrk gSA

    NaOH ,   KOH,    NH
4
OH

1- izcy {kkj (Strong Base)

2- nqcZy {kkj (Weak Base)

 (Strong Base) : og inkFkZ ftlesa ty feykus ij og iw.kZr%
vi?kfVr gksdj gkbMªksDlkbM vk;u (OH–) eqDr djrk gS] izcy {kkj dgykrk gSA
vkorZ lkj.kh esa igys nks oxksZa ds rRoksa ds gkbMªksDlkbM izcy {kkj gksrs gSaA mnkgj.k&

NaOH (aq)  Na+ (aq) + OH– (aq)

Ba(OH)
2
 (aq)  Ba

2
+ (aq) + 2OH– (aq)

 (Weak Base) : og inkFkZ tks vi?kfVr gksdj gkbMªksDlkbM
vk;u (OH–) eqDr ugha djrk gS] cfYd blesa feys ty ls (OH–) vk;u eqDr gksrk
gS nqcZy {kkj dgykrk gSA vfèkdka'k nqcZy {kkj nqcZy vEyksa ds _.kk;u gkssrs gSaA

NH
3
 (aq) + H

2
O  NH

4
+ (aq)+ OH– (aq)

1- ikuh esa ?kqyu'khy {kkj & {kkj tks ikuh esa ?kqy tkrk gSa- vydkyh (Alkali) dgk
tkrk gSa] vydkyh vYdkbu inkFkZ dk lcls mÙke mnkgj.k ued gSaA

tSls & lksfM;e gkbMªkDlkbM rFkk dSfY'k;e gkbMª‚DlkbM

1 {kkj dk Lokn rh[kk gksrk gSA

2 {kkj dk tyh; ?kksy Nwus ij ;g lkcqu dh rjg gksrk gSA

3 {kkj] vEy dks vfHkfØ;k ds Øe esa mnklhu cuk nsrk gSA

4 {kkj] vEy ds lkFk vfHkfØ;k dj yo.k vkSj ikuh cukrk gSA

5 ;g yky fyVel dks uhyk dj nsrk gSA
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1-   ;g yky fyVel dks uhyk dj nsrk gSA bldk Lokn
dM+ok gksrk gSA

 iksVSf'k;e gkbZMªksDlkbM (KOH) rFkk lksfM;e gkbZMªksDlkbM
(NaOH) gSA

2- & ;s vEy ds lkFk vfHkfØ;k dj ty rFkk yo.k cukrs
gSa ijarq {kkj& ds xq.k dks çnf'kZr ugh djrs gSaA

 ZnO, Cu  (OH)
2, 

 FeO,  Fe
2
O

3
 bR;kfnA

1- dSfY'k;e gkbMªksDlkbM Ca(OH)
2
] dk bLrseky ?kjksa esa pwuk ,ao IykLVj cukus

esa] feV~Vh dh vEyh;rk nwj djus esa gksrk gSA

2- Cyhfpax ikmMj cukus esa] ty dks ènq cukus esa] rFkk tyus ij ejge & iV~Vh
djus esa fd;k tkrk gSA dkfLVd lksMk (NaOH) cukus esa] isVªksfy;e lkQ
djus] diM+k ,ao dkxt cukus vkfn esa fd;k tkrk gSA lY¶;wfjd vEy
(H

2
SO

4
) dks eq[;r% moZjdksa( tSls] veksfu;e lYQsV] bR;kfn cukus esa fd;k

tkrk gSA

3- tc vEy vkSj {kkj ijLij vfHkfØ;k djds ,d nwljs ds çHkko dks lekIr dj
yo.k rFkk ty dk fuekZ.k djrs gSa rks bl çdkj dh vfHkfØ;k dks
mnklhuhdj.k vfHkfØ;k dgk tkrk gSaA

vEy $ {kkj  yo.k  $ ty

HCl $ NaOH  NaCl  $ H
2
O

vEy rFkk {kkj  ds vFkZ dks vki le> x, gksaxs rks vki us ns[kk gksxk dh bu
nksuks esa ,d 'kCn leku gSa og 'kCn f gSaA

fyVel (Litmus) ,d çk—frd lwpd (Indicator) gSa tks vEy vkSj {kkj dh
mifLFkfr dh tk¡p djus ds fy, iz;ksx fd;k tkrk gSaA tc vEy vkSj {kkj ugh gksrk
gS rks fyVel cSaxuh jax dk gksrk gSA

foy;u esa cSaxuh jax fypsu (Lichen) ikSèks ls fudkyk tkrk gSa blfy, bls
fyVel lwpd Hkh dgrs gSA

 vxj fyVel yky gksxk rks bldk eryc gSa dh mlesa vEy gSaA

 vkSj vxj fyVel uhyk gSa rks mles {kkj gSaA
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1 fyVel 
2 yky iÙkkxksHkh dk jl 
3 gYnh 
4 esfFky v‚jsat 
5 I;kt dk jl 
6 ykSax dk rsy 

 

 
yky  
yky  
 
dksbZ ugh   
yky  
rh[kk xa/k  
leku xa/k jgrh gSa   
 

 

 
uhyk  
gjk  
yky  
xqykch  
ihyk  
dksbZ xa/k ugh  
dksbZ xa/k ugh  

 
 ,d I;kt dks lkQ diM+s esa ck¡èk nhft, rFkk iwjh jkr fÝt esa

jgus nhft, vc diM+s ds xaèk esa dksbZ çHkko ugh iM+rk gSa rks bldk eryc gS fd
I;kt esa vEy gSa rFkk  vxj xaèk dh ek=k c<+ tkrh gSa rks bldk eryc gSa dh I;kt
esa {kkj gSaA

vEy rFkk {kkj esa] tyh; foyk;d fo|qr dk pkyu djrs gS D;ksafd nksuks gh tyh;
foy;u esa vi?kfVr gks tkrs gS vkSj vk;u eqDr djrs gSA ;s eqDr vk;u fo|qr
pkyu djrs gSaA

vEy $ èkkrq  yo.k $ gkbMªkstu (H
2
)

2HCl + Zn ZnCl
2

+ H
2

{kkj $ èkkrq  yo.k $ gkbMªkstu (H
2
)

2NaOH + Zn  NaZnO
2

+ H
2

(0-14) (pH)

vEy rFkk {kkj dks  pH Ldsy ij  ekik  tkrk gSaA fdlh foy;u dh vEyh;rk ;k
{kkjh;rk dks O;ä djus ds fy, pH ekinaM ;k pH Ldsy dk mi;ksx fd;k tkrk
gSaA

fdlh foy;u dk pH eku  &7 ls de gksxk rks foy;u vEyh; gksrk gSa rFkk
pH dk eku $7 ls vfèkd gksus ij {kkjh; gksxkA
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bls ge fuEu mnkgj.k ls le> ldrs gSa&

vEy vkSj {kkjd dh çcyrk dks ge pH Ldsy ds }kjk Kkr djsaxs&

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

vkek'k; jl uhaacw dk jl 'kq) ty esXusf'k;k dk nwèk lksfM;e
gkbMªksDlkbM

dqN inkFkZ ,oa muds pH eku &

'kq) ty                            pH eku 6-7

nwèk                                 pH eku 6-7 ls 6-9

jDr ¼euq"; dk½                      pH eku  7-35 ls 7-45

euq"; dh ykj                        pH eku  6-5 ls 7-5

tc ckfj'k ty dk pH eku 5-6 ls de gks tkrk gSa rks og vEyh; o"kkZ
dgykrh gSA

1- fuEufyf[kr esa ls dkSu&lk inkFkZ ruq vEy ds lkFk vfHkfØ;k ij dkcZu
Mkbv‚DlkbM ugha nsxk\

¼d½ ekcZy ¼[k½ pwuk iRFkj ¼ykbeLVksu½

¼x½ csfdax lksMk ¼?k½ pwuk

2- xksYM ¼lksuk½ dks ?kksyus ds fy, fuEufyf[kr esa ls fdldk mi;ksx fd;k
tkrk gS\

¼d½ gkbMªksDyksfjd vEy ¼[k½ lY¶;wfjd vEy

¼x½ ukbfVªd vEy ¼?k½ ,sDok jsft;k

3- vEy ,oa {kkj ds :i dks fdl izdkj oxhZÑr djrs gSa\

1923 esa ts-,u- czkULVsM (J.N. Bronsted) ,oa Vh-,e- ykWjh (T.M. Lowry) us vEy ds
lanHkZ esa ,d vfHkèkkj.kk izfrikfnr dhA buds vuqlkj vEy ;k vk;u H+ izksVksu
iznku djrk gS vkSj {kkj blds foijhr bldks Lohdkjrk gSA

Acid Base
vEy {kkj
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(a)  HCl xSl vkSj H
2
O & tc HCl xSl ty esa ?kqyrh gS rks

HCl dk izR;sd izksVksu gkbMªkstu vk;u nsrk gSA

..

| |
H H

H O H CI H O H CI
.... ..

.. ..
: : :

(b) HCl vkSj NH
3

– tc HCl xSl veksfu;k (NH
3
) ls vfHkfØ;k djrh gSa rks

NH
4
Cl dk fuekZ.k gksrk gSA

|

| |
H H

H N H H Cl H N H Cl

..
..

;gka HCl izksVksu nkrk gS vkSj czkULVsM  xzkgh gSaA

czkULVsM vEy ds dqN vkSj mnkgj.k

Acid Base Conjugate Acid Conjugate Base

HCl + H
2
O H

3
O+ + Cl–

HNO
3

+ H
2
O H

3
O+ + 3NO

3HCO + H
2
O H

3
O+ + 2

3CO

CH
3
COOH + H

2
O H

3
O+ + CH

3
COO

HCN + H
2
O H

3
O+ + CN–

H
2
S + H

2
O H

3
O+ + HS–

H
2
O + NH

3 4NH + OH–

H
2
O + 2

3CO 3HCO + OH–

H
2
O + H

2
O H

3
O+ + OH–

(Bronsted Acid) czkULVsM vEy dh ,d fdLe gS] eksuksizksfVd
vEy tks dsoy ,d çksV‚u nku djus esa l{ke gSaA

HF  H+     + F-

CH
3
COOH     H+  + CH

3
COO-

i‚yhçksfVd vEy tks nks ;k vfèkd çksV‚u nku djus esa l{ke gSaA

        H
2
SO

4
       H

3
PO

4
  (H2CO

3
)

lY¶;wfjd vEy QkLQksfjd vEy dkcksZfud vEy

2
2H S 2H S

(Bronsted Base)

eksuksçksfVd {kkj ,d çksV‚u dks Lohdkj dj ldrs gSaA

 HS- + H+  H
2
S

  H
2
O + H+  H

3
O+
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ikyhizksfVd {kkj nks ;k vfèkd çksV‚u dks Lohdkj djrk gSA

tSls& MkbZçksfVd vkSj VªkbZçksfVd ,flM ds v.kq

SO
4

2-   + 2H+  H
2
SO

4

PO
4
3-  + 3H+  H

3
PO

4

v.kq ;k vk;u tks ckULVsM vEy vkSj {kkj nksuksa ds :i esa O;ogkj dj ldrs
gSa] mUgsa vHk;/kehZ (Amphoteric) inkFkZ dgrs gSaA

mnkgj.k ds fy, vHk;/kehZ (Amphoteric) inkFkZ dgykrs gSa] tks vEy ls ,d
çksV‚u dks Lohdkj djus esa ,d vkèkkj ds :i esa dk;Z djrk gSA

HCl  +   H
2
O    H

3
O+  +  Cl-

vEy

gkykafd] veksfu;k esa çksV‚u dk nku djrs le; ikuh ,d vEy gksrk gSA

NH
3 
 +  H

2
O  NH

4
+ 

 
+  OH

{kkj

 

,d {kkj ,d bysDVª‚fud tksM+h nkrk gSA ysfol (Lewis) us ,d vEy ,oa {kkj dks
{kkj }kjk çnku dh xbZ bysDVª‚u tksM+h dks 'ks;j djus ds :i esa fpf=r fd;k gSA
ysfol vEy vkSja {kkj ds chp ,d lgla;kstd caèk gSA ifj.kkeLo:i la;kstu dks
ladqy dgk tkrk gSA ;fn ysfol vEy ,oa {kkj dks fpfàr fd;k tk; rks ysfol
fl)kar dk ekSfyd lehdj.k bl çdkj fy[kk tk ldrk gSA

A    +   :B A B
ysfol vEy ysfol {kkj ladqy

;g lwfpr djrk gS&

¼1½ lkjs èkuk;u vkSj v.kq ,d bysDVªkWu tksM+h gS] ;g yqbZl fl)kUr dk eku Kkr
gSA

¼2½ _.kk;u vkSj v.kq vdsyk bysDVªkWu gksrk gS] yqbl {kkj ds vuqlkjA

¼3½ dSfY'k;e vkWDlkbM (CaO) vkSj H
2
O ds e/; vfHkfØ;kA

tc dSfY'k;e vkWDlkbM ty esa ?kqyrk gS ;g dSfY'k;e gkbMªksDlkbM esa cny tkrk
gS rFkk bldh bysDVªku fcanq lajpuk fuEu gS&

Ca:
2,8,2 2,6 2.8 2.8

CaO
Calcium Oxide

Ca:

O:

O:

Ca  + O2+ 2–
..

..

..

..
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4. tc dSfY'k;e ikuh esa fefJr fd;k tkrk gS rc izkIr gksus okys mRikn dks
ty esa dSfY'k;e dk czkULVsM vEy Hkh dgrs gSaA

dSfY'k;e esa ty izksVksu vk;u curk gSa] izksVksu dks Lohdkjrk gSa] blfy, bls
czkULVsM vEy dgrs gSa vkSj {kkj dh vfHkèkkj.kk ds :i esa tkuk tkrk gSA

czkULVsM vkSj ykWjh fl)kar ds vuqlkj vEy og inkFkZ gS tks fdlh nwljs inkFkZ
dks izksVkWu iznku djus dh {kerk j[krk gSA

yqbZl fl)kar ds vuqlkj vEy bysDVª‚fud ds jklk;fud ;kSsfxd gSa ftles
bYksDVª‚u dh mnklhu ç—fr gksrh gSaA

1 ,lsfVd vEy fljdk esa ik;k tkrk gSaA

2 lY¶;wfjd vEy cSVjh esa ç;ksx gksrk gSaA

3 vEy Bksl] æo ;k xSl fdlh Hkh voLFkk esa ik;k tk ldrk gSaA

vEy ,oa {kkj ds lUnHkZ ess yDl (Lux) vkSj ¶yM (Flood) foyk;d rU= dh ,d
vyx voèkkj.kk gSa&ftls ge bl :i esa Hkh O;Dr dj ldrs gSaA

foyk;d og inkFkZ gSa ftldk mi;ksx foy;u cukus esa vR;fèkd ek=k esa
fd;k tkrk gSaA

;fn ued dks ikuh esa Mkyk tk, rks ikuh vfèkd gksus ds dkj.k ikuh ,d foyk;d
dgyk,xk ijarq mu nksuks ds ?kqyus ds dkj.k og ,d foy;u gksxkA

yDl&¶yM foyk;d rU= dks ,sls Hkh le>k tk ldrk gSA

foy;u dh ek=k ¾ foys; dh ek=k $ foyk;d dh ek=k

      215 gm = 15 $ 200

çfr'kr lkaærk ¾ 100
foys; dh ek=k

foy;u  dh ek=k

¾
15 100

215

¾ 6-976

czkULVsM&y‚jh fl)kar ds vuqlkj] ,d vU; jklk;fud vfHkfØ;k esa vEy&{kkj dh
mnklhu vfHkfØ;kvksa dks fuEu ,dy jklk;fud vfHkfØ;k }kjk n'kkZ;k tk ldrk
gS]

H
3
O+ + OH               2 H

3
O
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,slk blfy, gS D;ksafd lgk;rk v.kq H
3
O+ ,d H

2
O v.kq dks çksV‚u dk nku

djds mRiUu djrk gS] vkSj {kkj v.kq OH mRiUu djrk gS] nwljs H
2
O v.kq ls ,d

çksV‚u Lohdkj djds ;g izfØ;k iw.kZ djrk gSA

v‚DlkbM vk;u ds lanHkZ esa ,flM&csl vfHkfØ;k dks le>kus ds fy, yDl (Lux)

¼1939½ }kjk çLrkfor vkSj ¶yM (Flood) }kjk foLrkfjr fd;k tkrk gSA

bl vfHkèkkj.kk ds vuqlkj ,d {kkj oks inkFkZ gS tks v‚DlkbM vk;u nsrk gS
vkSj vEy oks inkFkZ gksrk gS tks v‚DlkbM vk;uksa dks çkIr djrk gSA

2 2 2
4 3SO SO O

2CaO Ca O

2
2 3SiO SiO

bl çdkj ,flM v‚DlkbM vk;u Lohdkjrk gSa] tcfd {kkj v‚DlkbM vk;u
nsrk gSA

fuEufyf[kr vfHkfØ;kvksa esa bl çdkj CaO,PbO  ds vkèkkj ij vkSj vEyh;
v‚DlkbM tks yo.k dks cukus ds fy, ,d lkFk vfHkfØ;k djrs gSA

SiO
2, 

+
    
SO

3
 ;fn os ,d v‚DlkbM vk;u dks Lohdkj djus dh çof̀Ùk fn[kkrs

gSa rks inkFkZ dks vHk;/kehZ (Amphoteric) dgk tkrk gSA

CaO  +     SiO
2   


   
    CaSiO

3

{kkj vEy yo.k

(Base)      (Acid)                (Salt)

PbO     +    SO
3
             PbSO

4

{kkj vEy yo.k

(Base)       (Acid)                    (Salt)

inkFkZ dks vHk;/kehZ (Amphoteric) dgk tkrk gS ;fn os v‚DlkbM vk;u dks
Lohdkj djus ds lkFk&lkFk [kksus dh çof̀Ùk Hkh fn[kkrs gSaA

Z
n
O       +      O

2         
      ZnO–2                                ZnO     Zn2 +        +    O2-

Al
2
O

3      
+     

 
O

2
                 2AlO

2                                          
Al

2 
O

3
    

  
 
    
2Al3+

      
+

    
3 O2-

yDl&¶yM vfHkèkkj.kk dks fdlh Hkh vk;u ds LFkkukarj.k esa 'kkfey fd;k tk
ldrk gS] mnkgj.k ds fy,] gSykbM] lYQkbM] vkfnA

3Na     +     AlF
3
  3NaF  + Al

(Lewis Concepts)

l~u 1923 esa çfl) jklk;fud okSKkfud yqbl us vEy vkSj {kkj ds lanZHk esa ,d
voèkkj.kk çfrikfnr dhA buds vuqlkj vEy ,d bysDVªsku ;qXe Lohdkjrk gS vkSj
{kkj ,d bysDVªsku ;qXe nsrk gSA



vEy ,oa {kkjd

Lo&vfèkxe 195

ikB~; lkexzh

yqbl vEy vkSj {kkj ds chp ,d lgla;kstd caèk (Covalent Bond) gSA
ifj.kkeLo:i la;kstu dks ;kSfxd dgk tkrk gS ;fn yqbl vEy vkSj yqbl {kkj dks
fpfàr fd;k tkrk gS] rks yqbl fl)kar dk ekSfyd lehdj.k bl çdkj fy[kk tk
ldrk gSA

        ysfol vEy
(Lewis Acid)

ysfol {kkj
(Lewis Base)

ladqy
(Complex)

A :B A B+

vc ge dqN yqbl vfHkfØ;kvksa ij utj MkysxsA

(CaO) H
2
O

tc dSfY'k;e vkWDlkbM ty esa ?kqyrk gS rks ;g dSfY'k;e gkbMªksDlkbM esa
cny tkrk gSA ;gk¡ v.kq çksVªksu NksM+rk gSA

ysfol vEy

ysfol {kkj
  

|

|

H

H N H

H

ladqy

¼2½ H + vkSj OH– ds chp ,d çksV‚u  H+ ,d bysDVª‚u&tksM+h Lohdkjrk gS vkSj]
,d yqbZl vEy gSA ,d OH– bysDVª‚u tksM+h nkrk gS vkSj blfy, ,d yqbZl
{kkj gSA bl çdkj H + vkSj OH– ds chp yqbZl dh vfHkfØ;k dks bl çdkj
fy[kk tk ldrk gSA

         

ysfol vEy

ysfol {kkj
ladqy

¼3½ BF
3 
vkSj NH

3
 ds chp BF

3
 esa B ijek.kq ds lkFk N% oSysal bysDVª‚u gSa tks

,d bysDVª‚u & tksM+h dks Lohdkj dj ldrs gSa vkSj ,d yqbZl vEy gSA N
ijek.kq  NH

3
 esa ,d vdsyk bysDVª‚u tksM+k gS vkSj ;g yqbZl {kkj gSA BF

3

vkSj NH
3
 ds chp yqbZl dh vfHkfØ;k bl çdkj fy[kh tk ldrh gSA

ysfol {kkj
ladqyysfol vEy
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¼4½ Al3+ dk gkbMªs'ku] ,d èkkrq vk;u tSls fd Al3+ dk ty;kstu Hkh ,d yqbZl
vfHkfØ;k gS %

ysfol {kkj ladqy

ysfol vEy

 

vkjghfu;l dh mi;ksxh vfHkèkkj.kk ds ckn czkULVsM vkSj ykWjh us viuh vfHkèkkj.kk
j[kh tks T;knk çpyu esa gSA bls fuEufyf[kr rkfydk 5-4 ls le>k tk ldrk gS

vEy vkSj {kkj ds fy, rhu e‚My

{kkj dh ifjHkk"kk

vkjghfu;l ¼1884½ H+ fuekZrk OH– fuekZrk

cz‚ULVsM & ykWjh H+ nkrk H+ LohdrkZ

ysfol ¼1939½ bysDVª‚u & tksM+h LohdrkZ bysDVª‚u & tksM+h nkrk

¼1½ lHkh czkULVsM & ykWjh vEy&{kkj vfHkfØ;kvksa dks yqbZl e‚My }kjk lekfgr
fd;k x;k gSA ,slk blfy, gS D;ksafd ,d çksV‚u ds gLrkarj.k ;k ykHk ds
lkFk&lkFk nksuksa çdkj dh vfHkfØ;kvksa esa bysDVª‚u tksM+h dh izkfIr ;k nku
gksrk gSA

¼2½ dbZ vfHkfØ;k,¡ ftuesa ,d çksV‚u dk LFkkukarj.k 'kkfey ugha gS %

          BF
3
  +   NH

3
   BF

3
 – NH

3

ysfol fl)kar }kjk Hkh lekfgr fd, x, gSaA

H+ vk;uksa dh ek=k [H+] vk;uksa dh lkanzrk] ds ewY; ij fuHkZj djrh gSA ,d
fo'ks"k vEy ds fy, bldk eku nloha  vEyrk gSA

ikuh ,d vHk;/kehZ (Amphoteric) inkFkZ gSA ;g ;k rks ,d vEy ;k {kkj ds :i
esa O;ogkj dj ldrk gSA ikuh dk ,d v.kq ,d çksV‚u dks nwljs v.kq esa LFkkukarfjr
djrk gS ftlds ifj.kkeLo:i ,d gkbMªksfu;e vk;u ¼ H

3
O+) vkSj ,d gkbMªksfDly

vk;u (OH–) mRiUu gksrk gSA

vk;u (Ion) (OH–).
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fuEu lehdj.k ikuh dk Lor%&vk;uhdj.k n'kkZrk gS&

H O O+ H

H

H

H O H

H

+

+ O H

HYDROXY
IONHYDRONIUM

ION

bl vfHkfØ;k esa ikuh dk ,d v.kq ,d czkULVsM vEy ds :i esa vkSj nwljk
czkULVsM {kkj ds :i esaA mijksä vfHkfØ;k ftlesa nks ikuh ds v.kq ,d gkMªksfu;e
vk;u vkSj ,d OH– vk;u dk mRiknu djrs gSa] rks bls ikuh dk Lor%&vk;uhdj.k
dgk tkrk gSA bls bl :i esa fy[kk tk ldrk gSA

2 32H O H O OH

okLro esa gksus okys Lor%&vk;uhdj.k dks ÝsMfjd dksgyqjs'k ¼1840&1910½ us
izekf.kr fd;k Fkk fd 'kq) ikuh cgqr de lhek rd fctyh dk lapkyu djrk gS
tks fd vk;uhdj.k }kjk ikuh esa H

3
O+ vkSj OH– vk;uksa ds }kjk gksrk gSA

vEy vkSj {kkj ds gekjs vè;;u ds fy, ty Lor%&vk;uhdj.k dk lcls
ekSfyd mnkgj.k gSA gkbMªksfu;e vk;u ( H

3
O+) nsus ds fy, ikuh ds lkFk tqM+s gq,

gSa H+ vk;u] ysfdu vke rkSj ij ikuh ds i`FkDdj.k larqyu ds :i esa fy[ksaxsA

2H O H OH

,d vEy dh 'kfDr mlds çksV‚u ( H++) dks {kkj esa LFkkukarfjr djus dh {kerk ij
fuHkZj djrh gS] rkfd {kkj cu ldsA tc ,d eksuksçksfVd vEy ¼HA½ ikuh esa ?kqy
tkrk gS] rks ;g gkbMªksfu;e vk;u ¼ H

3
O+ ½ vkSj ,d la;qXe {kkj cukus ds fy,

vius çksV‚u dks ikuh ¼czkULVsM {kkj½ esa LFkkukarfjr djrk gSA

2 3HA H O H O A

la;qXe {kkj

gekjh ppkZ dks ljy cukus ds fy,] ge ysrs gSa %

H
3
O+  =  H+ + H

2
O

bl çdkj ge mi;qZDr lehdj.k dks fuEu larqyu vfHkfØ;k ds :i esa fy[k
ldrs gSa %

2HA H O H A

;g lehdj.k H+ vk;u vkSj A- vk;u esa vEy ds fy, fo[kaMu dk fu:i.k
djrk gSA
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cM+s iSekus ij dkjZokbZ ds fu;e dks ykxw djrs gq, vEy i`FkDdj.k larqyu ds
fy,] ge fy[k ldrs gSa %

a

[H ][A ]
K

[HA]

tgka K
a
 dks vEy (HA) ds foy;u esa vEy fo?kVu fLFkjkad (Acid Dissolution

Constant) dgk tkrk gS] rjy ty dh lkaærk vfuok;Z :i ls fLFkj jgrh gSA

,d vEy dh 'kfDr dks ,xosu rkieku ij mlds tyh; ?kksy esa H+  vk;uksa
dh lkanzrk ds :i esa ifjHkkf"kr fd;k x;k gSA

iF̀kDdj.k   iF̀kDdj.k           iF̀kDdj.k    iF̀kDdj.k

H+ + vkSj A– dh lkUnzrk (Concentration) dh xzkfQdy lhek H A dh ewy
lkanzrk dh rqyuk esa tyh; gSA ,d etcwr vEy vkSj {kkj ,d detksj vEy gksrk
gSA

rkfydk 5-5 dqN lkekU; eksuksizksfVd vEy ds fy, K
a
 ekud gSaA

Ka

HSO
4
– HYDROGEN SULPHATE 1.2 × 10-2

HCIO
2

CHLROUS ACID 1.1 × 10-2

CICH
2
COOH MONOCHLOACETIC ACID 1.4 × 10-3

HF HYDROFLURIC ACID 6.8 ×10-4

HNO
2

NITROUS ACID 7.1 × 10-4

CH
3
COOH ACETIC ACID 1.76 × 10-5

HOCI HYPOCHLOROUS ACID 2.8 × 10-8

HCN HYDROCYNIC ACID 6.2 × 10-10

NH
4
+ AMMONIUM ION 5.65 × 10-10

HOC
6
H

5
PHENOL 1.6 × 10-10
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4- –f"V nks"k ;qä fo|kFkhZ ds fy, fuEufyf[kr esa ls fdldks vEy&{kkjd lwpd
ds :i esa ç;qä dj ldrs gSa\

¼d½ fyVel ¼[k½ gYnh

¼x½ oSuhyk lr ¼,lsal½ ¼?k½ fiVqfu;k dh ia[kqfM+;k

5- fuEufyf[kr esa ls dkSu&lk ,d [kfut vEy ugha gS\

¼d½ gkbMªksDyksfjd vEy ¼[k½ flfVªd vEy

¼x½ lY¶;wfjd vEy ¼?k½ ukbfVªd vEy

6- ywbZl dh vfHkèkkj.kk dk o.kZu dhft,A

foy;u ,d izdkj dk lekaxh feJ.k gksrk gSA foy;u nzo&nzo] nzo&Bksl] nzo&xSl
dk gks ldrk gS] tSls ty vkSj rsy dk feJ.k nzo&nzo] ty vkSj ued dk foy;u
nzo&Bksl vkSj ty esa dkcZuMkbZvkWDlkbM feyk gks rks nzo&XkSl foy;u gksrk gSA
foy;u esa vo;oksa dh ek=k ds vkèkkj ij foy;u ds eq[; :i ls nks Hkkx gksssrs gSa&

(1) (Solvent) : foy;u dk og Hkkx tks vfèkd ek=k esa gksrk gS] vkSj
foy;u ds nwljs vo;o dks Lo;a esa ?kksyrk gS] foyk;d dgykrk gSA foyk;d
dksbZ lk Hkh nzo gks ldrk gS] tSls ikuh] rsy vkfnA ikuh cgqr vPNk foyk;d
gksrk gS] ftlesa vfèkdka'k phtsa ?kqy tkrh gSa] blfy, ty dks lkoZf=d
foyk;d dgrs gSaA foyk;d dh foy;u ds nwljs vo;o dks ?kksyus dh {kerk
rkieku] nkc vkfn ij Hkh fuHkZj djrh gS] tSls xeZ ikuh dh foyk;d {kerk
B.Ms ikuh dh vis{kk vfèkd gksrh gSA

(2)  (Solute) : foy;u dk og Hkkx tks foy;u esa vis{kkÑr de ek=k esa
mRiUu gksrk gS] vkSj foyk;d esa ?kqyk gksrk gS] foys; dgykrk gSA foys; Bksl]
nzo] xSl rhuksa voLFkkvksa esa gks ldrk gSA dqN foys; vius foyk;d esa iw.kZr%
?kqy tkrs gSa] vkSj buds d.k ty esa ugha fn[krs tSls ued ikuh esa ?kqy tkrk
gS] dqN foys; foyk;d esa vkaf'kd :i esa ?kqyrs gSa] tSls pwuk ty eas vkaf'kd
:i ls ?kqyrk gS] vkSj bldk dqN va'k ikuh dh ryh esa tek gqvk fn[krk gS]
bl tes gq, Hkkx dks vo{ksi (Precipitate) dgk tkrk gSA pwus ds tks d.k ty
esa ?kqy Hkh tkrs gSa] os Hkh vk¡[kksa ls ns[ks tk ldrs gSa] bl izdkj ds d.kksa dks
foys; dgk tkrk gSA

 (Concentration of Solution)

fdlh foy;u dh lkanzrk foyk;d esa ?kqys foys; dh ek=k ij fuHkZj djrh gSA lkanzrk
dks bl izdkj ls ifjHkkf"kr fd;k tkrk gS] 100 nzO;eku bdkbZ esa foys; dk nzO;eku
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izfr'kr foy;u dh laknzrk dgykrh gSA lkanzrk ds vkèkkj ij foy;uksa dks fuEu
laKk,¡ nh tkrh gSa %

(1) (Dilute Solution) : os foy;u ftues foyk;d dh ek=k foys;
dh ek=k ls cgqr vfèkd gks] ruq foy;u dgykrk gSA mnkgj.k ds rkSj ij
;fn ,d ckYVh ikuh esa ,d pEep 'kDdj feyk;h tk, rks ruq foy;u cusxkA

(2) (Concentrated Solution) : os foy;u ftlesa foys; inkFkZ
dh ek=k vis{kkÑr vfèkd gksrh gS] lkUnz foy;u dgykrs gSaA mnkgj.k ds
rkSj ij ;fn ,d fxykl ikuh esa pkj cM+s pEep ued ds ?kksy fn;s tk,¡ rks
Åij okys foy;u dh vis{kk ;g foy;u lkanz foy;u dgyk,xkA

(3) (Saturated Solution) : og foy;u ftlesa foyk;d viuh
iwjh {kerk ds cjkcj foys;  dks ?kksy ysrk gS] rFkk vkSj vfèkd foys; dks ?kksy
ikus esa vl{ke gksrk gS] lar`Ir foy;u dgykrk gSA mnkgj.k ds rkSj ij ;fn
,d fxykl ikuh esa 8&10 pEep ued ds ?kksy fn;s tk,¡ rks vkSj ued Mkyus
ij ;g ?kqyus ds ctk, fxykl dh ryh ij cSB tk,xk] vFkkZr foy;u dh
lar`Ir voLFkk vk pqdh gSA

& fdlh foyk;d dh foys; dks ?kksyus dh {kerk dks rki ,oa nkc dk
iz;ksx djds c<+k;k ,oa ?kVk;k tk ldrk gSA

(4)  (Unsaturated Solution) : ;fn foy;u esa vkSj foys; ds
?kqy ikus dh laHkkouk gS] rks foy;u vlarÌr dgykrk gSA

& fdlh foy;u dh lar̀Irrk ,d fuf'pr rki ij Kkr dh tkrh gS]
D;kasfd rki esa ifjorZu foy;u dh larÌrk ds Lrj eas ifjorZu yk nsrk gSA

(5)  (Extrasaturated Solution) % ;fn foy;u eas larÌr
voLFkk ds ckn Hkh foys; Mkyk tk, rks ;g foy;u vfrlarÌr foy;u
dgykrk gSA

foy;u (Solution) esa tks inkFkZ vis{kk—r vfèkd ek=k esa gksrk gS] mls
foyk;d (Solvent) dgrs gSa] rFkk tks inkFkZ de ek=k esa mifLFkr jgrk gS] mls
foys; (Solute) dgrs gSaA ftl foyk;d dk ijkoS|qr fu;rkad ¼Dielectric Constant½
ftruk vfèkd gksrk gS] og mruk gh vPNk foyk;d (Solvent) ekuk tkrk gS] ty
dk ijkoS|qr fu;rkad dk eku vfèkd gksus ds dkj.k bls lkoZf=d foyk;d
¼Universal Solvent½ dgk tkrk gSA
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  & phuh rFkk ty ds foy;u esa phuh dh ek=k de rFkk ty dh ek=k
vfèkd gksrh gSA vr: phuh rFkk ty ds foy;u esa phuh  rFkk ty 
gSA

1- foy;u nks ;k vfèkd inkFkZ dk lexz feJ.k gSA

2- foy;u esa foys; ds d.k foyk;d esa bl çdkj ?kqyfey tkrs gS fd ,d dk
nwljs ls foHksn djuk laHko ugha gSA

3- foy;u esa mifLFkr foys; ds d.k Nuk ik= ds vkj ikj tk ldrs gSaA

4- foy;u LFkk;h ,oa ikjn'kZd gksrk gSA

5- fdlh foy;u esa foys; ds d.kks  dh f=T;k 10–7 lsaeh ls de gksrh gS vr%
bl d.kksa dks lw{en'khZ }kjk Hkh ugha ns[kk tk ldrk gSA

6- okLrfod foy;u lkQ vkSj ikjn'khZ gksrs gSaA

7- ;g lekaxh feJ.k gksrk gSA

8- blds d.kksa dk vkdkj 10–8 lseha rd gksrk gSA

9- ;g izdk'k dk izdh.kZu ugh djrs gSaA

10- bUgsa Nku dj vyx ugh fd;k tk ldrk gSA

rsy ds vklou vkSj ifj"dj.k ds nkSjku çkIr gksus okyk fo'ks"k mRikn gSA rsy ds
'kqf)dj.k ds nkSjku flaFksfVd dkcZu ds la'ys"k.k esa ;g foyk;d çkIr gksrk gSA ;g
vDlj ejEer vkSj fuekZ.k dk;ksaZ esa ç;ksx fd;k tkrk gSA bls OgkbV vk;y
(White Oil) dgrs gSaA

;g rjy fofHkUu isaV vkSj okfuZ'k feJ.k djus dh çfØ;k esa ç;ksx fd;k tkrk gSA
blds vykok] foyk;d dk mi;ksx okfuZ'k vkSj rsy o isaV~l ds detksj iM+us esa
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fd;k tkrk gSA OgkbV vk;y (White Oil) Hkh vU; dk;ksaZ dks fu"ikfnr djrk gS]
mnkgj.k ds fy,] ;g iwjh rjg ls fofHkUu rsyksa vkSj olk dks Hkax dj nsrk gSA ,sls
l‚YoSaV~l (Salvents) dk mi;ksx fo|qr eksVjksa dks lkQ djus ds fy, fd;k tkrk gSA

bl foyk;d dh ,d cgqr rst xaèk gS tks dqN gn rd dsjksflu dh xaèk ds
leku gSA ;gka rd   fd dkQh nwjh ij Hkh ;g fo'ks"k Lokn eglwl fd;k tk ldrk
gSA OgkbV vk;y cgqr tgjhys èkq,a iSnk djrh gS tks ekuo 'kjhj esa u'kk iSnk dj
ldrh gSA

7- ikpu ds nkSjku mRiUu tBj jl dh pH D;k gksrh gS\

¼a½ 7 ls de ¼b½ 7 ls vfèkd

¼c½ 7 ds cjkcj ¼d½ 0 ds cjkcj

8- tc vEy dh dqN ek=k dks ty esa feyk;k tkrk gS rks fuEufyf[kr esa ls
dkSu&lh ifj?kVuk,¡ gksrh gSa\

¼a½ vk;uhdj.k ¼b½ mnklhuhdj.k

¼c½ ruqrk ¼d½ yo.k fuekZ.k

9- foyk;d ls vki D;k le>rs gSa\

(Solvent)

nks ;k nks ls vfèkd rRoksa ds lekaxh feJ.k dks foy;u dgk tkrk gSA tc foy;u
esa nks ?kVd ds gksrs gS rks mls f}vkèkkjh foy;u dgrs gSaA

f}vkèkkjh foy;u esa ftl ?kVd dh ek=k vfèkd gksrh gS- ftls foyk;d dgrs
gS] vkSj tks ?kVd de ek=k esa gksrk gS mls foys; dgrs gaSA

          



vEy ,oa {kkjd

Lo&vfèkxe 203

ikB~; lkexzh

mnkgj.k ds fy, ;fn ued dks ikuh esa Mkyk tk;s rks ikuh vfèkd gksus ds
dkj.k ikuh ,d foyk;d dgyk;sxk ysfdu mu nksuksa ds ?kqyus ds dkj.k og ,d
foy;u cu tkrk gSA vr% foyk;d os inkFkZ gksrs gSa ftuesa fdlh dks Hkh ?kksyk tkrk
gSA

foy;u dh HkkSfrd voLFkk mlesa mifLFkr foyk;d dh HkkSfrd voLFkk ij
fuHkZj djrh gSA

lkUnzrk% ,d fuf'pr rki ij foyk;d dh fuf'pr ek=k esa ?kqyh gqbZ foys;
inkFkZ dh ek=k foy;u dh lkUnzrk dgykrh gSA

fdlh foy;u dh lkUnzrk ls mlds jklk;fud la?kVu dks O;ä fd;k tkrk
gSA

1-  (Weight-Weight Unit):  blesa foys; vkSj foyk;d nksuksa
dh ek=k dks Hkkj ;k æO;eku ek=d esa fy;k tkrk gAS

2-  (Weight-Volume Unit) % blesa foys; inkFkZ dh ek=k
dks Hkkj ek=d esa ,oa foyk;d dh ek=k dks vk;ru esa fy;k tkrk gSA

(i)  %  ;s fuEu gksrs gS&

(a) (Weight Percentage) % (W/W) 100 xzke foy;u esa
mifLFkr foy; dk Hkkj çfr'kr dgykrk gSA

vr% % % (W/W) foys; ¾ 
(gm)

100%
foys; dk Hkkj 

foy;u  dk Hkkj

(b)  (Molality) % ,d fdyksxzke foyk;d esa ?kqys gq, foys; eksyksa
dh la[;k dks foy;u dh eksyyrk dgrs gSaA

eksyyrk foys; ds ¾ 100%
kg

m
foys; d s eksyk as dh la[;k

foy;u  dh ek=k ¼ eas½

bldk ek=d eksy@Hkkj (kg) gksrk gSA

eksyksa dh la[;k v.kq@Hkkj ¾ Hkkj

vfrfoys; dk ¾ m = Hkkj foys; dk@v.kqHkkj foyk;d dk × Hkkj (kg)

 eksyyrk esa foys; o foyk;d nksuksa dh ek=k dks Hkkj esa n'kkZ;k
tkrk gS bl dkj.k eksyyrk ij rki dk dksbZ çHkko ugha iM+rk gSA

(c) (Mole Fraction)  fHkUu eksy esa mifLFkr
fdlh vo;o ds eksyksa dh la[;k ,oa foy;u esa mifLFkr dqy eksyksa dh
la[;k ds vuqikr dks eksy fHkUu dgrs gSaA

(×)
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fdlh foy;u esa mifLFkr lHkh eksy fHkUu dk ;ksx lnSo 1 gksrk gSA

xSlh; feJ.k esa vo;o dh eksy fHkUu ¾ vo;o dk vkaf'kd nkc@dqy nkc

eksy fHkUu ij Hkh rki dk dksbZ çHkko ugha gksrk gSA

(ii) % ;s fuEu gSa&

(a)  foys; ds@(m) eksyksa dh la[;k@foy;u dk vk;ru ¼yhVj esa½

eksyyrk dk ek=d ¾ mol/L gksrk gSA

eksy v.kqHkkj@ Hkkj ¾ MW

M = (gm) (L)

eksyyrk foys; × dk v.kqHkkj foy;u ¾ lkUnzrk gm/L

(b)  % ,d yhVj foy;u esa mifLFkr foys; inkFkZ ds xzke rqY;kdksa dh
la[;k foy;u dh ukseZyrk dgykrh gSA

ukseZyrk (N) ¾ foys; inkFkZ ds xzke rqY;kdksa dh la[;k@foy;u dk
vk;ru (L)

ek=d xzke ¾ xzke rqY;kadh Hkkj@(L)

xzke rqY;kadks dh la[;k ¾ foys; dk Hkkj@foys; dk rqY;kadh Hkkj

vr% foys; dk N ¾ Hkkj foys; dk (gm) rqY;kadh Hkkj@foy;u dk vk;ru
(L)

ukseZyrk ¾ n (FACTOR) × eksyyrk ¾ n × m

fdlh vEy ds fy, H+ R;kxs x;s ¾ (n × m FACTOR) × vk;uksa dh la[;kA

fdlh {kkj ds fy, OH– R;kxs x;s ¾ (n FACTOR) × vk;uksa dh la[;kA

fdlh yo.k ds fy, èkuk;u ¾ (n FACTOR) × _.kk;u ij dqy la[;k
vkos'kA

(c) (Formality)  inkFkZ dh QkeZyrk (F) foy;u esa lxq.ku ;k
fo;kstu gksus ij foy;u dh lkaærk dks lkekU;r% Q‚eZyrk esa O;ä djrs gSaA

,d yhVj foy;u esa mifLFkr foys; çnkFkZ ds xzke lw=Hkkj dh la[;k
foy;u dh Q‚eZyrk dgykrh gSA

foys; inkFkZ dh Q‚eZyrk ¾ (F) xzke lw=Hkkj dh la[;k foys; dk@vk;ru
(L)

lkeF;Z (Strength): foy;u ¼yhVj½ esa mifLFkr foys; dh ek=k lkeF;Z
dgykrh gSA

foy;u dh lkeF;Z ¾ foys; dh (gm) ek=k@foy;u dk vk;ru (L)

 Hkkj vk;ru ek=d tSls eksyyrk] ukseZyrk] QkeZyrk o lkeF;Z vkfn
dk eku rki ij fuHkZj djrk gS D;ksafd foy;u dk rki ifjorZu djus ls
mldk vk;ru ifjofrZr gks tkrk gSA

pw¡fd T  V
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vr% rki c<kus ij eksjyrk] Q‚eZyrk o lkeF;Z vkfn dk eku de gks tkrk gSA

(Solute)

 buds xq.k foyk;d esa ?kqy tkrs gSaA

 budk viuk vfLrRo ugha gksrk gS

 foy;u esa budh Hkwfedk f}rh;d gksrh gSaA

 feJ.k esa ls bUgs fudkyuk vklku gksrk gSA

 ;s ?kqy tkrs gSa] ,oa utj ugha vkrsA

 buesa foyk;d dks ?kksyus dh 'kfä ugha gksrh] ;s ?kqy tkrs gSaA

(Solvent)

 buds v.kq Hkh feJ.k esa ?kqy tkrs gSaA

 foy;u esa mudk viuk vfLrRo gksrk gSA

 foy;u esa budh Hkwfedk çkFkfed gksrh gSA

 feJ.k esa ls mUgs fudkyuk dkQh eqf'dy gksrk gSA

 ;s lkQ rkSj ij utj vkrs gSaA

 buesa foys; dks ?kksyus dh 'kfä gksrh gSA

(Solution)

 blesa foys; vkSj foyk;d nksuksa ds gh xq.k gksrs gSaA

 foy;u dk viuk vfLrRo gksrk gS] tks foys; vkSj foyk;d ls Åij gksrk gSA

 foy;u çkFkfedrk n'kkZrk gSA

 bUgs vyx djus ds fy, foys; vkSj foyk;d dks NkaVuk gksrk gSA

 ;s foys; vkSj foyk;d ds ?kksy dks çLrqr djrs gSaA

foyk;d nks çdkj ds gksrs gSa%

 vèkzqoh; {vkSj iksyj çksfVd ¼èkzqoh; çksfVd½}

(Non-Polar)

tc fdlh ;kSfxd ds ijek.kqvksa dh fo|qr _.kkRedrk leku gks rks ;kSfxd f}èkzqoh;
ugha gksrk gSA bl çdkj ds foyk;d dks xSj&èkzqoh; foyk;d dgk tkrk gSA nks
çdkj ds xSj&èkzqoh; foyk;d gksrs gSaA

(a) çksfVd (Protic) l‚YosaV% çksfVd l‚YosaV dqN xSj&èkzqoh; foyk;d gksrs gSa tks
N–H ;k O–H tSls gkbMªkstu caèk ds :i esa gksrs gSa vkSj bl çdkj ds
foyk;d dks çkfsVd foyk;d dgk tkrk gSA
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(b) v‚çksfVd l‚YosaV% tks foyk;d gkbMªkstu c‚UM ugha cukrk gS] mls v‚çksfVd
l‚YosaV dgrs gSaA

(Polar) ftl foyk;d esa cM+s f}èkzqoh; v.kq gksrs gSa] mUgsa èkzqoh;
foyk;d dgk tkrk gSA ;gka caèks gq, ;kSfxd esa fo|qr _.kkRedrk esa vkSlr ntsZ
dk varj gksrk gS vkSj blds dkj.k muds ikl ,d cM+k f}èkzoqh; xq.k gksrk gSA

10- nar {k; jksdus ds fy, gesa fu;fer :i ls nk¡rksa dks cz'k djus dh lykg
nh tkrh gSA lkekU;r% dke esa fy, tkus okys VwFkisLV dh ç—fr D;k gksrh
gS\

¼a½ vEyh; ¼b½ mnklhu

¼c½ {kkjdh; ¼d½ la{kkjd

11- ,d vEy rFkk ,d {kkjd ds tyh; foy;u ds fy, dkSu&ls dFku lR;
gSa %

¼a½ pH ftruh mPp gksxh] vEy mruk gh çcy gksxk

¼b½ pH ftruh mPp gksxh] vEy mruk nqcZy gksxk

¼c½ pH ftruh de gksxh] {kkjd mruk gh çcy gksxk

¼d½ pH ftruh de gksxh] {kkjd mruk gh nqcZy gksxk

12- foys;] foyk;d vkSj foy;u esa varj crk,aA

(NH
3
) (SO

2
)

ukbVªkstu dk ,d ;kSfxd veksfu;k gSA ;g ukbVªkstu dk ,d LFkk;h gkbMªkbM
¼NH

3
½ gSA bldh çdf̀r {kkjdh; ¼csfld½ gSA loZçFke 1774 esa çhLVys (Priestley)

us veksfu;e vkSj ykbe ds feJ.k dks xeZ djds veksfu;k xSl çkIr dh vkSj bldk
uke {kkjh; ok;q ¼Alkaline Air½ j[kkA cFkksZys ¼Berthollet½ us 1785 esa crk;k fd
veksfu;k ukbVªkstu vkSj gkbMªkstu dk ;kSfxd gSA 1800 Msoh ¼Davy½ us bldk lw+=
NH

3
 LFkkfir fd;kA ok;qe.My esa veksfu;k xSl cgqr FkksM+h ek=k esa ikbZ tkrh gSA

ukbVªkstu ;qä dkcZfud inkFkks± ds eUn vi?kVu ls veksfu;k curh gSA bldh ,d
fo'ks"k xaèk gksrh gSA çd̀fr esa veksfu;k DyksjkbV ¼ukSlknj½ vkSj veksfu;e lYQsV
ds #i esa veksfu;k ikbZ tkrh gSA

¼1½ veksfu;k DyksjkbM dks cq>s gq, pqus ds lkFk xeZ djds

2NH
4
Cl  + Ca (OH)

2
Heat  CaCl

2
 + 2H

2
O + 2NH

3
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¼2½ veksfu;k yo.kksa dks dkfLVd lksMk foy;u ds lkFk xeZ djds

 NH
4
Cl  + NaOH  NaCl + NH

3 
+ H

2
O

¼3½ veksfu;k DyksjbM dks cM+s vkDtkbl ds lkFk xeZ djds

2NH
4
Cl  + PbO +2NH

3
 + PbCl

2
 + H

2
O

¼4½ eSXuhf'k;e ukbVªkbM dks ty ds lkFk xeZ djds

Mg
3
N

2
 + 6H

2
O Boil 3Mg(OH)

2
  + 2NH

3

¼5½ ,syqfefu;e ukbVªkbM ¼AlN½ dks vfrrIr Hkki ds lkFk xeZ djds

AlN + 3H
2
O AI(OH)

3
 + NH

3

¼6½ dSfY'k;e lk;ukekbM dks mPp nkc vfrrIr Hkki ds lkFk xeZ djds

CaCN
2
 +  3H

2
O CaCO

3
 + 2NH

3

¼7½ èkkrq ukbVªsV dks ,syqfefu;e ikmMj ;k MsokMkZ feJ èkkrq ¼Devarda’s Alloy½
vkSj dkWfLVd lksMk foy;u ds lkFk xeZ djdsA

3NaNO
3
 + 8Al + 5NaOH + 18H

2
O 8NaAlO

4
 + 3NH

3

cMsa iSekus ij veksfu;k dk mRiknu fuEu fofèk;ksa }kjk fd;k tkrk gSA ;g vfHkfØ;k
Å"ek{ksih gS rFkk vfHkfØ;k esa vk;ru esa deh gksrh gSA vr% yk&'kkrsfy, fu;e
¼Le Chatelier's Principle½ ds vuqlkj de rki ij ¼Low Temperature½ ;fn ,d
jklk;fud iz.kkyh tks fd larqyu esa gS ;fn lkanzrk rkieku ;k dqy ncko esa cnyko
ds dkj.k larqyu esa cnyko dk vuqHko djrh gS rks ml ifjorZu dks de djus ds
fy, orZeku larqyu cny tk,xk vkSj ,d u;k larqyu LFkkfir gksrk gSA

(Haber)

ukbVªkstu vkSj gkbMªkstu ls veksfu;k dk la'ys’k.k fuEu mRØe.kh;
vfHkfØ;k ij vk?kkfjr gSA

N
2 
+ 3H

2
(g) 2NH

3
(g) H =  –92 kJ mol–1

;g vfHkfØ;k m’ek{ksih gS rFkk vfHkfØ;k esa vk;ru esa deh gksrh gSaA vr%
yk&'kkrsfy, fu;e (Le Chatelier Principle) ds vuqlkj de rki vkSj mPp nkCk ij
veksfu;k vf/kd ek=k esa CkusxhA ijUrq de rki ij ;g vfHkfØ;k Ckgqr ?kheh gksrh
gS] vr( vfHkfØ;k dh nj Ck<kus ds fy, mfpr mRiszjd dk mi;ksx djuk vko';d
gSaA

veksfu;k dk la'ys’k.k 200 ok;qe.Myh; nkCk vkSj 500°C rki ij lw{e
foHkkftr vkbju (mRiszjd) vkSj ekWfyCMsue izorZd (Promoter) ds feJ.k dh
mifLFkfr esa fd;k tkrk gSA ekWfyCMsue ds LFkku ij iksVSf'k;e vkWDlkbM vkSj
,sY;qfefu;e vkWDlkbM dk feJ.k ¼K

2
O + AI

2
O

3
½ Hkh oèkZd ds :Ik esa iz;qä fd;k

tkrk gSA vkbju ¼mRiszjd½ vkSj oèkZd ds feJ.k esa oèkZd dh ek=k Ckgqr de gksrh
gSaA izorZd oèkZd mRiszjd dh lfØ;rk dks Ck<k nsrk gSA

N
2
(g)  +  3H(g) ( )Fe Mo 2NH

3
(g)  +  22.4kcal
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bu ifjfLFkfr;ksa esa vfHkfØ;k lqxerk ls gksrh gS rFkk vesfu;k dh izkfIr 10%

gksrh gSA veksfu;k ds la'ys’k.k dh ;g fofèk teZu jlk;uK fÝV~t gscj }kjk izLrqr
dh xbZ FkhA blds fy;s gscj dks 1918 esa ukscy iznku fd;k x;k FkkA

(Cyanamide Process)

dSfY'k;e dkckZbM dks ukbVªkstu xSl dh mifLFkfr esa 1000 -  11000 C rki ij xeZ
djus ls dSfY'k;e curk gSA

1100 C
2 2 2CaC N CaCN C

dSfY'k;e lk;ukekbM

       dSfY'k;e lk;ukekbM dks 1800C rki vkSj 3 – 4 ok;qe.Myh; nkc ij
vfrrIr Hkki (Superheated Steam ) ls fØ;k djus ij veksfu;k curh gSA

CaCN
2
 + 3H

2
O  CaCO

3
 + 2NH

3

( From Ammonical Liquor )

Okk;q dh vuqifLFkfr esa dks;ys dks rst xeZ djus ij mlesa mifLFkr ukbVªkstu ;qDr
;kSfxd vi?kfVr gksdj okf’ir gks tkrs gSaA ok’i dks B.Mk djus ij ,d nzo izkIr
gksrk gS ftlesa veksfu;k ;kSfxd mifLFkr gksrs gSa] bl nzo dks xeZ veksfu;k fydj
;k fydj xSl dgrs gSaA bl fydj dks pwus (Lime) ds lkFk xeZ djus ij veksfu;k
eqDr gksrh gS ftls ruq lYQ;wfjd vEy esa vo'kksf’kr djus ij veksfu;e lYQsV cu
tkrk gS bldks pwus ds lkFk xeZ djus ij veksfu;k eqDr gksrh gSA

(Reactions)

(i) ueh dh mifLFkfr esa veksfu;k xSl fyVel dks uhyk dj nsrh gSA

(ii) veksfu;k xSl ty esa ?kqydj veksfu;e gkbMªkDlkbM (NH
4
OH) cukrh gS tks

,d nqcZy {kkjd (Weak Base ) gSA

NH
3
 + H

2
O   NH

4
O

(iii) dSMfe;e lYQsV ds foy;u esa veksfu;e gkbMªkDlkbM foy;u èkhjs&èkhjs
Mkyus ij igys dSMfe;e gkbMªkDlkbM dk lQsn vo{ksi curk gS tks
veksfe;k gkbMªkDlkbM foy;u ds vkfèkD; esa ?kqy tkrk gS vkSj jaxghu
dSMfe;e veksfu;k ladj yo.k curk gSA

CdSO
4
 +     4NH

4
OH        [Cd(NH

3
)

4
]SO

4       
 +   4H

2
O

dSMfe;e lYQsV     veksfu;e gkbMªksDlkbM        VsVªk,ehudSMfe;e lYQsV

(iv) ftad lYQsV ds foy;u esa veksfu;k gkbMªkDlkbM foy;u èkhjs&èkhjs Mkyus
ij igys ftad gkbMªkDlkbM dk lQsn vo{ksi curk gS tks veksfu;k
gkbMªkDlkbM foy;u ds vkfèkD; esa ?kqy tkrk gS vkSj jaxghu ftad veksfu;k
ladj yo.k curk gSA

ZnSO
4  

+ 2NH
4
OH          [Zn(NH

3
)

4
]SO

4
         +         4H

2
O

ftad lYQsV                          VsVªk,ehuftad (II) lYQsV
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(v) eD;wZjl DyksjkbM dh veksfu;k gkbMªksDlkbM ls fØ;k djkus ij ,d dkyk
inkFkZ curk gS tks edZjh vkSj eD;wZfjd ,sehuksa DyksjkbM dk feJ.k gksrk gSA

HgCl
2
  + 2NH

4
OH    HgNH

2 
Cl   +  Hg    +   NH

4
Cl   +   2 H

2
O

eD;wZjl DyksjkbM        eD;wZfjd
 (lQsn)                     ,sehuksa DyksjkbM

(vi) eD;wZfjd DyksjkbM ds foy;u dh veksfe;k gkbMªkDlkbM ls fØ;k djkus ij
eD;wZfjd ,sehuksa DyksjkbM dk lQsn vo{ksi curk gSA

HgCl
2
  +   2NH

4
OH      Cl      Hg      NH

2
   +   NH

4
Cl   +   2H

2
O

(5) ( 'kq’d veksfu;k xSl dks xeZ lksfM;e ij izokfgr
djus  ls lksfM;e (NaNH

2
) vkSj  gkbMªkstu xSl Ckurs gaSA

2NH
3 
+ 2Na  2NaNH

3 
+ H

2

(6)  dkWij] ysM] vk;ju vkfn ?kkrqvksa ds jä
rIRk vkWDlkbMksa ij veksfu;k xSl izokfgr djus ls mudk vip;u gks tkrk gSA

3CuO
2 
+ 2NH

3 
 3CU + 3H

2
O + N

2

3Pb O + 2NH
3 
 3Pb + N

2 
+ 3H

2
O

(7)

¼i½ veksfu;k vkf/kD; esa gksus ij ukbVªkstu vkSj veksfu;e DyksjkbM curs gSaA

2NH
3 
+ 3Cl

2 
 N

2 
+ 6HCl

3

3 2

6HCl + 6NH

8NH  + 3Cl

(ii) Dyksjhu vkfèkD; esa gksus ij ukbVªkstu VªkbDyksjkbM ¼NCl
3
) vkSj gkbMªkstu

DyksjkbM ¼HCl) curs gSaA

3Cl
2 
+ NH

3 
  NCl

3 
+ 3HCl

UkkbVªkstu VªkbDyksjkbM ,d foLQksVd inkFkZ gSA

¼i½ ,Y;wfefu;e vkSj Øksfe;e ds yo.kksa ds tyh; foy;u esa veksfu;e gkbMªksDlkbM
foy;u Mkyus ij muds gkbMªkWDlkbM vo{ksfir gks tkrs gSa tks veksfu;e
gkbMªkWDlkbM foy;u ds vkf/kD; esa vfoys; gSaA

FeCI
3 
+ 3NH

4
OH  Fe(OH)

3 
+ 3NH

4
Cl

(ii) flYoj DyksjkbM dk lQsn vo{ksi veksfu;e gkbMªkWDlkbM foy;u ds
vkfèkD; esa ?kqy tkrk gSaA vfHkfØ;k esa flYoj& veksfu;e ladj yo.k curk
gSaA

AgCl + 2NH
4
OH [Ag(NH

3
)

2
]Cl + 2H

2
O
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(Sulphur Dioxide) :  ;g ,d jklk;fud ;kSfxd gS]
bldk jklk;fud lw= SO

2
 gSA ;g rhoz xaèk ;qDr ,d rh{.k fo"kSyh xSl gS] tks db

rjg dh vkS|ksfxd izfØ;kvksa esa rFkk Tokykeqf[k;ksa }kjk mRiu dh tkrh gSA

iz;ksx'kkyk esa lYQj MkbvkWDlkbM cukus ds fy, dkWij èkkrq dh Nhyu dks lkaUnz
lY¶;wfjd vEy ds lkFk xeZ djds cuk;h tkrh gSA

   Cu + 2H
2
SO

4
  CuSO

4
 + 2H

2
O + SO

2

 ;g lYQj ls fØ;k djds ty cukrh gSA

 2H
2
S + SO

2
   3S + 2H

2
O

 ;g Dyksjhu dk HCl ds lkFk vip;u djds H
2
SO

4
 nsrh gSA

 Cl
2
 + 2H

2
O + SO

2
  H

2
SO

4
 + 2HCl

1- vkDlhdkjd ds #i esa

2- vipk;d ds #i esa

3- dhVk.kq uk'kd ds #i esa

4- phuh m|ksx esa

¼1½ lkanz lYQ;wfjd vEy dks vusd inkFkks± }kjk vipf;r djus ij  SO
2
 izkIr

gksrh gSaA

2 4 4 2 2

2 4 2 2 2

2 4 2 4 2 2

2 4 2 2

2H SO + Cu = CuSO + SO + 2H O

2H SO + C = CO + 2SO + 2H O

2H S

   

  

O + 2Ag = Ag SO + SO + 2H O

2H SO + S = 3

 

   

  SO + 2H O

iz;ksx'kkyk esa  SO
2
 dks xeZ rk¡cs dh Nhyu ij lkUnz H

2
SO

4
 dh fØ;k  ls

cukrs  gSaA rk¡cs dh Nhyu dks dksfudy & ¶ykLd esa xeZ djds fFkfly &
dhi }kjk H

2
SO

4
 ij fxjk;k tkrk gSaA O;kikfjd fofèk esa pkjdksy }kjk

vip;u  fd;k tkrk gSaA

¼2½ lYQkbVksa ;k ckblYQkbVksa ij ruq vEyksa dh fØ;k }kjk Hkh bls cuk;k tkrk
gSaA

2 3 2 2Na SO + 2HCl = 2NaCl + H O+SO 
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¼3½ vk;ju MkbZlYQkbZM dks vkWDlhtu ds lkFk xeZ djus ij Hkh  SO
2
 izkIr

gksrh gSaA

2 2 2 3 24FeS + 11O = 2Fe O +   8SO 

fof'k’V xaèk okyh ;g ,d jaxghu vToyu'khy xSl gSaA bls nzo :Ik esa
la?kfur fd;k tk ldrk gS ftldk DoFkukad &10-090C gSA blesa fojatu xq.k gS
D;ksafd ty ds lkFk ;g Lo;a vkWDlh—r gksdj uotkr gkbMªksTku cukrh gS tks
o.kZd inkFkZ ls la;ksx djds jaxghu ;kSfxd nsrh gSA

2 2 2 4SO + 2H O =   H SO + 2H

;gka ;g tkuuk vo';d gS fd Dyksjhu dk fojatd xq.k vkWDlhdj.k dh
fØ;k ds dkj.k gSA

2 2Cl + H O = 2HCl  + O

 tc fd  SO
2
 esa vip;u dh fØ;k ds dkj.k gSA SO

2 
ls fojatu dh voLFkk

esa cuk gqvk H
2
SO

4 
oL=ksa ds fy;s gkfuçn gSA

yky xeZ ykSg Nhyu  SO
2  
vo'kksf’kr djds vk;ju vkWDlkbM vkSj vk;ju

lYQkbM dk feJ.k cukrk gSA

23Fe + SO = 2FeO  + FeS

iksVSf'k;e bl xSl esa ty dj lYQkbV vkSj Fkk;kslkYQsV dk feJ.k cukrk gSA

2 2 3 2 2 33SO + 4K = K S + K O S O 

{kkjh; vkWDlkbMksa tSls ykbe ls ;g xSl rhoz fØ;k djds lYQkbV cukrh gSA

2 3 CaO + SO = CaSO

ysM ijkWDlkbM ds lkFk ysM lYQsV cukrh gSA

2 2 4  PbO + SO = PbSO

SO
2 
dks dhVk.kquk'kd ds :i esa ç;ksx fd;k tkrk gSA ,d vipk;d ds :Ik

esa ;g KIO
3
 foy;u esa ls vk;ksMhu eqDr djrh gSA

3 2 2 4 2 4 22KIO + 5SO + 4H O = 2KHSO + 3H S O  + I 

iksVSf'k;e MkbØksesV dks Hkh ;g ØksesV yo.k esa vipf;r djrh gSA

2 2 7 2 4 2 2 4 2 2 43
K Cr O + H SO + 3SO Cr SO + H O  + K SO

KMnO
4 
ds foy;u dks ;g jaxghu cuk nsrh gSA

4 2 2 2 4 4 2 42KMnO + 5SO + 2H O  K SO + 2MnSO + 2   H SO

13- veksfu;k ls vki D;k le>rs gSa\
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1. (b)

2. (a)

3- tc ;kSfxd dks ikuh esa fefJr fd;k tkrk gS rks çkIr mRikn ds vkèkkj ij
ge bls vEy ,oa {kkj ds #i esa oxhZÑr djrs gSaA

4. (d)

5. (c)

6- vEy ,d bysDVªsku ;qXe Lohdkjrk gS vkSj {kkj ,d bysDVªksu ;qXe nsrk gSA
yqbl vEy vkSj {kkj ds chp ,d lgla;kstd caèk gSA

7. (b)

8. (c)

9- foy;u dk og Hkkx tks vfèkd ek=k esa gksrk gS] vkSj foy;u ds nwljs vo;o
dks Lo;a esa ?kksyrk gS] foyk;d dgykrk gSA foyk;d dksbZ lk Hkh nzo gks
ldrk gS] tSls ikuh] rsy vkfnA

10. (b)

11. (c)

12- foyk;d

 buds xq.k Hkh feJ.k esa ?kqy tkrs gSaA

 foy;u esa mudk viuk vfLrRo gksrk gSA

 foy;u esa budh Hkwfedk çkFkfed gksrh gSA

 feJ.k esa ls mUgs fudkyuk dkQh eqf'dy gksrk gSA

 ;s lkQ rkSj ij utj vkrs gSaA

 buesa foys; dks ?kksyus dh 'kfä gksrh gSA

foys;

 buds xq.k foyk;d esa ?kqy tkrs gSaA

 budk viuk vfLrRo ugha gksrk gS

 foy;u esa budh Hkwfedk f}rh;d gksrh gSaA

 feJ.k esa ls bUgs fudkyuk vklku gksrk gSA

 ;s ?kqy tkrs gSa] ,oa utj ugha vkrsA

 buesa foyk;d dks ?kksyus dh 'kfä ugha gksrh] ;s ?kqy tkrs gSaA

foy;u

 buesa foys; dks ?kksyus dh 'kfä gksrh gSA

 blesa foys; vkSj foyk;d nksuksa ds gh xq.k gksrs gSaA
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 foy;u dk viuk vfLrRo gksrk gS tks foys; vkSj foyk;d ls Åij
gksrk gSA

 foy;u çkFkfedrk n'kkZrk gSA

 bUgs vyx djus ds fy, foys; vkSj foyk;d dks NkaVuk gksrk gSA

 ;s foys; vkSj foyk;d ds ?kksy dks çLrqr djrs gSaA

13- ukbVªkstu dk ,d ;kSfxd veksfu;k gSA ;g ukbVªkstu dk ,d LFkk;h
gkbMªkbM ¼NH

3
½ gSA bldh çd̀fr {kkjdh; ¼csfld½ gSA loZçFke 1774 esa

çhLVys (Priestley) us veksfu;e vkSj ykbe ds feJ.k dks xeZ djds veksfu;k
xSl çkIr dh vkSj bldk uke {kkjh; ok;q ¼Alkaline Air½ j[kkA cFkksZys
¼Berthollet½ us 1785 esa crk;k fd veksfu;k ukbVªkstu vkSj gkbMªkstu dk
;kSfxd gSA 1800 Msoh ¼Davy½ us bldk lw+= NH

3
 LFkkfir fd;kA ok;qe.My

esa veksfu;k xSl cgqr FkksM+h ek=k esa ikbZ tkrh gSA ukbVªkstu ;qä dkcZfud
inkFkks± ds eUn vi?kVu ls veksfu;k curh gSA bldh ,d fo'ks"k xaèk gksrh gSA
çd̀fr esa veksfu;k DyksjkbV ¼ukSlknj½ vkSj veksfu;e lYQsV ds #i esa
veksfu;k ikbZ tkrh gSA

 vEy (Acid) mu inkFkksaZ dks dgrs gSa tks ikuh esa ?kqyus ij [kês (Sour) Lokn
ds gksrs gSa] vfèkdka'k èkkrqvksa ij] tSls tLrs ij] vfHkfØ;k djds gkbMªkstu xSl
mRiUu djrs gSa] vkSj {kkjd (Base) dks mnklhu (Neutral) dj nsrs gSaA

 czkULVsM&y‚jh (Bronsted-Lowry) vfHkèkkj.kk] 1923 esa ,u- czkULVsM vkSj ts-
,e-,y-y‚jh us Lora= :i ls vEy ,oa {kkj dh ,d O;kid vfHkèkkj.kk dk
çLrko fn;k A blds vuqlkj] vEy ,d v.kq ;k vk;u gS tks ,d çksV‚u
R;kxrk gS vkSj tc ,d v.kq ;k vk;u Lohdkjrk gSa A

 vEy ,sls inkFkZ gksrs gSA tks ikuh esa fo|qr vkosf'kr ijek.kqvksa ;k v.kqvksa dks
mRiUu djrs gSa] ftUgsa vk;u dgk tkrk gS] ftuesa ls ,d gkbMªkstu vk;u
(H+) gS] vkSj tks ty esa vk;fur gks dj gkbMªksDlkbM vk;uksa (OH–) dks
mRiUu djrk gSA

 czkULVsM vkSj ykWjh fl)kar ds vuqlkj vEy og inkFkZ gSa tks fdlh nwljs inkFkZ
dks çksV‚u çnku djus dh {kerk j[krk gSA

 vEy og jklk;fud ;kSfxd gSa  tks inkFkZ ds [kêsiu dk  dkj.k  gksrk gSa  vkSj
;g uhys  fyVel dks yky dj nsrk gSaA vEy  ,d jklk;fud ;kSsfxd gSa tks
ty esa ?kqydj gkbMªkstu vk;u (H+) nsrk gS] bldk (pH) 7 çfr'kr ls de
gksrk gSaA

 vdkcZfud vEyksa esa ikuh vo'kksf"kr djus dk xq.k gksrk gSA tc ;s 'kjhj ij
fxjrs gSa rks 'kjhj ls ikuh dk vo'kks"k.k djrs gSaA bl fØ;k esa dkQh Å"ek
mRiUu gksrh gSA ;g dksf'kdkvksa dk ty vo'kksf"kr dj ysrk gS vkSj dkQh
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ek=k esa Å"Ekk mRiUu djrk gS ftlls dksf'kdk,¡ u"V gks tkrh gSa vkSj dkQh
xgjk ?kko gks tkrk gSA

 izcy {kkj (Strong Base) : og inkFkZ ftlesa ty feykus ij og iw.kZr%
vi?kfVr gksdj gkbMªksDlkbM vk;u (OH–) eqDr djrk gS] izcy {kkj
dgykrk gSA vkorZ lkj.kh esa igys nks oxksZa ds rRoksa ds gkbMªksDlkbM izcy
{kkj gksrs gSaA

 nqcZy {kkj (Weak Base) : og inkFkZ tks vi?kfVr gksdj gkbMªksDlkbM vk;u
(OH–) eqDr ugha djrk gS] cfYd blesa feys ty ls (OH–) vk;u eqDr gksrk
gS nqcZy {kkj dgykrk gSA vfèkdka'k nqcZy {kkj nqcZy vEyksa ds _.kk;u gkssrs
gS aA

 fyVel (Litmus) ,d çk—frd lwpd (Indicator) gSa tks vEy vkSj {kkj dh
mifLFkfr dh tk¡p djus ds fy, iz;ksx fd;k tkrk gSaA tc vEy vkSj {kkj
ugh gksrk gS rks fyVel cSaxuh jax dk gksrk gSA

 vEy rFkk {kkj esa] tyh; foyk;d fo|qr dk pkyu djrs gS D;ksafd nksuks gh
tyh; foy;u esa vi?kfVr gks tkrs gS vkSj vk;u eqDr djrs gSA ;s eqDr
vk;u fo|qr pkyu djrs gSaA

 1923 esa ts-,u- czkULVsM (J.N. Bronsted) ,oa Vh-,e- ykWjh (T.M. Lowry) us
vEy ds lanHkZ esa ,d vfHkèkkj.kk izfrikfnr dhA buds vuqlkj vEy ;k
vk;u H+ izksVksu iznku djrk gS vkSj {kkj blds foijhr bldks Lohdkjrk gSA

 v‚DlkbM vk;u ds lanHkZ esa ,flM&csl vfHkfØ;k dks le>kus ds fy, yDl
(Lux) ¼1939½ }kjk çLrkfor vkSj ¶yM (Flood) }kjk foLrkfjr fd;k tkrk
gSA

 bl vfHkèkkj.kk ds vuqlkj ,d {kkj oks inkFkZ gS tks v‚DlkbM vk;u nsrk gS
vkSj vEy oks inkFkZ gksrk gS tks v‚DlkbM vk;uksa dks çkIr djrk gSA

 l~u 1923 esa çfl) jklk;fud okSKkfud yqbl us vEy vkSj {kkj ds lanZHk esa
,d voèkkj.kk çfrikfnr dhA buds vuqlkj vEy ,d bysDVªsku ;qXe Lohdkjrk
gS vkSj {kkj ,d bysDVªsku ;qXe nsrk gSA

 ikuh ,d vHk;/kehZ (Amphoteric) inkFkZ gSA ;g ;k rks ,d vEy ;k {kkj ds
:i esa O;ogkj dj ldrk gSA ikuh dk ,d v.kq ,d çksV‚u dks nwljs v.kq esa
LFkkukarfjr djrk gS ftlds ifj.kkeLo:i ,d gkbMªksfu;e vk;u ¼ H

3
O+)

vkSj ,d gkbMªksfDly vk;u (OH–) mRiUu gksrk gSA

 foyk;d (Solvent) : foy;u dk og Hkkx tks vfèkd ek=k esa gksrk gS] vkSj
foy;u ds nwljs vo;o dks Lo;a esa ?kksyrk gS] foyk;d dgykrk gSA

 foys; (Solute) : foy;u dk og Hkkx tks foy;u esa vis{kkÑr de ek=k esa
mRiUu gksrk gS] vkSj foyk;d esa ?kqyk gksrk gS] foys; dgykrk gSA
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 ruq foy;u (Dilute Solution) : os foy;u ftues foyk;d dh ek=k foys; dh
ek=k ls cgqr vfèkd gks] ruq foy;u dgykrk gSA mnkgj.k ds rkSj ij ;fn
,d ckYVh ikuh esa ,d pEep 'kDdj feyk;h tk, rks ruq foy;u cusxkA

 larÌRk foy;u (Saturated Solution) : og foy;u ftlesa foyk;d viuh iwjh
{kerk ds cjkcj foys;  dks ?kksy ysrk gS] rFkk vkSj vfèkd foys; dks ?kksy ikus
esa vl{ke gksrk gS] larÌr foy;u dgykrk gSA

 vlarÌr foy;u (Unsaturated Solution) : ;fn foy;u esa vkSj foys; ds ?kqy
ikus dh laHkkouk gS] rks foy;u vlarÌr dgykrk gSA

 vfrlar̀IRk foy;u (Extrasaturated Solution) % ;fn foy;u eas larÌr voLFkk
ds ckn Hkh foys; Mkyk tk, rks ;g foy;u vfrlarÌr foy;u dgykrk gSA

 nks ;k nks ls vfèkd rRoksa ds lekaxh feJ.k dks foy;u dgk tkrk gSA tc
foy;u esa nks ?kVd ds gksrs gS rks mls f}vkèkkjh foy;u dgrs gSaA

 ,d yhVj foy;u esa mifLFkr foys; inkFkZ ds xzke rqY;kdksa dh la[;k
foy;u dh ukseZyrk dgykrh gSA

 tc fdlh ;kSfxd ds ijek.kqvksa dh fo|qr _.kkRedrk leku gks rks ;kSfxd
f}èkzqoh; ugha gksrk gSA bl çdkj ds foyk;d dks xSj&èkzqoh; foyk;d dgk
tkrk gSA

 ukbVªkstu dk ,d ;kSfxd veksfu;k gSA ;g ukbVªkstu dk ,d LFkk;h
gkbMªkbM ¼NH

3
½ gSA bldh çd̀fr {kkjdh; ¼csfld½ gSA loZçFke 1774 esa

çhLVys (Priestley) us veksfu;e vkSj ykbe ds feJ.k dks xeZ djds veksfu;k
xSl çkIr dh vkSj bldk uke {kkjh; ok;q ¼Alkaline Air½ j[kkA cFkksZys
¼Berthollet½ us 1785 esa crk;k fd veksfu;k ukbVªkstu vkSj gkbMªkstu dk

;kSfxd gSA

 nks ;k nks ls vfèkd inkFkksaZ ds lekaxh feJ.k dks foy;u dgrs gSaA

  {kkj ,d ,slk inkFkZ gS] ftldks ty esa feykus ls ty dk pH eku
7-0 ls vfèkd gks tkrk gSA

 % rjy inkFkZ esa vU; inkFkZ dk xk<+k feJ.kA

 % foy;u ds ?kVd mlds vo;o dgykrs gSaA

 %  ftldh rqyuk gks ldsA

 %  foy;u dk og Hkkx tks vfèkd ek=k esa gksrk gS] vkSj foyk;d
ds nlwjs vo;o dks Lo;a ls ?kksyrk gS] foyk;d dgykrk gSA

 %  foy;u dk og Hkkx tks foy;u esa vis{kkÑr de ek=k esa mRiUu
gksrk gS] vkSj foyk;d esa ?kqyk gksrk gS] foy; dgykrk gSA
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1- D;k gksrk gS tc ,d ij[kuyh esa ,d vEy dk foy;u] ,d {kkj ds foy;u
ds lkFk feyk;k tkrk gS\

¼a½ foy;u dk rki c<+rk gSA

¼b½ foy;u dk rki ?kVrk gSA

¼c½ foy;u dk rki leku jgrk gSA

¼d½ yo.k dk fuekZ.k gksrk gSA

2- ,d tyh; foy;u yky fyVel foy;u dks uhyk dj nsrk gSA fuEufyf[kr
esa ls fdlds foy;u dks vkfèkD; esa feykus ij ;g ifjorZu O;qRØfer gks
tkrk gS%

¼aa½ czsfdax ikmMj

¼b½ pwuk

¼c½ veksfu;e gkbMª‚DlkbM foy;u

¼d½ gkbMªksDyksfjd vEy

3- ,d vknZz fnu esa gkbMªkstu DyksjkbM xSl ds fojpu ds nkSjku xSl dks
lkekU;r% dSfY'k;e DyksjkbM ;qä jf{kr uyh esa ls xqtkjk tkrk gSA jf{kr
uyh esa fy, x, dSfY'k;e DyksjkbM dk dk;Z gS%

¼aaaa) eqä xSl dks vo'kksf"kr djuk

¼b½ xSl dks ueh çnku djuk

¼c½ xSl ls ueh dks vo'kksf"kr djuk

¼d½ eqä xSl ls Cl vk;uksa dks vo'kksf"kr djuk

4- fuEufyf[kr esa ls dkSu&lk yo.k fØLVyhdj.k ty ugha j[krk gS\

¼aaaa) uhyk FkksFkk

¼b½ csfdax lksMk

¼c½ èkkou lksMk

¼d½ ftIle

5- lksfM;e dkcksZusV {kkjdh; yo.k gSA D;ksafd ;g yo.k gS%

¼aa½ çcy vEy rFkk çcy {kkjd dk

¼b½ nqcZy vEy rFkk nqcZy {kkjd dk

¼c½ çcy vEy rFkk nqcZy {kkjd dk

¼d½ nqcZy vEy rFkk çcy {kkjd dk
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6- nk¡r ds busey esa dSfY'k;e Q‚LQsV gksrk gS] bldh ç—fr gS%

¼aa½ {kkjdh;

¼b½ vEyh;

¼c½ mnklhu

¼d½ mHk;èkehZ

7- eǹk ds ,d uewus dks ty fefJr fd;k x;k rFkk bls fLFkj NksM+ fn;k x;kA
LoPN vfèkIyoh (Epiphyseal) foy;u  dks ihyk&ukjaxh dj nsrk gS% fuEufyf[kr
esa ls dkSu&lk inkFkZ i= ds jax dks gjk&uhyk dj nsxk\

¼aa½ uhcw jl

¼b½ fljdk

¼c½ lkèkkj.k yo.k

¼d½ ,d çfrvEy

8- fuEufyf[kr esa ls dkSu vEyh; lkeF;Z dk c<+rk gqvk lgh Øe nsrk gS%

(a½ ty < ,slhfVd vEy < gkbMªksDyksfjd vEy

¼b½ ty < gkbMªksDyksfjd vEy < ,slhfVd vEy

¼c½ ,slhfVd vEy < ty < gkbMªksDyksfjd vEy

¼d½ gkbMªksDyksfjd vEy < ty < ,slhfVd vEy

9- ,d fo|kFkhZ ds gkFk ij nq?kZVuko'k lkaæ vEy dh dqN cw¡nsa fxj tkrh gSaA mls
D;k djuk pkfg,\

¼a½ gkFk dks yo.kh; ty ls èkks,a

¼b½ gkFk dks ty dh vfèkd ek=k ls èkks,a rFkk lksfM;e gkbMªkstu dkcksZusV
dk isLV yxk ysA

¼c½ gkFk dks ty dh vfèkd ek=k ls èkksdj] lksfM;e gkbMªkWDlkbM dk
foy;u yxk,A

(d½ çcy {kkj ds lkFk vEy dks mnklhu djsA

10- lksfM;e gkbMªkstu dkcksZusV dks tc ,slhfVd vEy esa feykrs gSa rks ,d xSl
fudyrh gSA eqä xSl ds lanHkZ esa dkSu&ls dFku lR; gSa\

¼aa½ ;g pwus ds ikuh dks nwfèk;k dj nsrh gS

(b½ ;g tyrh gqbZ rhyh dks cq>k nsrh gS

¼c½ ;g lksfM;e gkbMªkWDlkbM ds foy;u esa ?kqy tkrh gS

¼d½ blesa v#fpdj xaèk gksrh gSA
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11- fuEufyf[kr esa ls dkSu&lk ,d {kkjd ugha gS\

¼a½ NaOH

¼b½ KOH

¼c½ NH
4
OH

¼d½ C
2
H

5
OH

12- fuEufyf[kr esa ls dkSu&lk lR; ugha gS\

¼a½ çR;sd èkkrq dkcksZusV vEy ls vfHkfØ;k dj] yo.k] ty rFkk dkcZu
Mkbv‚DlkbM nsrk gSA

¼b½ çR;sd èkkrq v‚DlkbM ty ls vfHkfØ;k ij yo.k rFkk vEy nsrk gSA

¼c½ dqN èkkrq] vEyksa ls fØ;k ij yo.k rFkk gkbMªkstu nsrs gSaA

¼d½ dqN vèkkfRod v‚DlkbM ty ls fØ;k ij vEy cukrs gSaA

13- vEyksa ds fy, fuEufyf[kr esa ls dkSu&lk dFku lR; gS\

¼a½ dM+os] yky fyVel dks uhyk djrs gSaA

¼b½ [kês] yky fyVel dks uhyk djrs gSaA

¼c½ [kês] uhys fyVel dks yky djrs gSaA

¼d½ dM+os] uhys fyVel dks yky djrs gSaA

14- gkbMªksDyksfjd vEy ds ruq tyh; foy;u esa fuEufyf[kr esa ls dkSu mifLFkr
gksaxs\

¼aa½ H
3
O+  + Cl–

¼b½ H
3
O+ + OH–

¼c½ Cl–  + OH–

¼d½ vu vk;fur HCl

1- xa/kh; lwpd fdls dgrs gaS ,oa mnkgj.k lfgr bldh O;k[;k djsA

2- vEy D;k gS\ rFkk vEy ds fuEu mnkgj.k nhft, ,oa mudk o.kZu dhft,A

3- vk;uhdj.k vEy fdls dgrs gSa\ mnkgj.k nhft, ,oa fuEu mnkgj.k dh
O;k[;k dhft,A

4- dkcZfud vEy fdls dgrs gSa\ mnkgj.k lfgr bldk o.kZu dhft,A

5- vEy dk {kkjdRo fdls dgrs gaS\ bldh la{ksi esa O;k[;k djs ,oa mnkgj.k
nsA

6- lkaæ vEy fdls dgrs gaS\ lkFk gh lkanz vEy dks mnkgj.k ns dj le>k,A
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7- ruq vEy fdls dgrs gaS\ mnkgj.k nhft, vkSj bldh O;k[;k djsA

8- {kkjd fdls dgrs gSa\ mnkgj.k lfgr bldk o.kZu dhft,A

9- mnklhuhdj.k dj.k fdls dgrs gaS\ ,oa mnklhuhdj.k dk la{ksi esa mnkgj.k
lfgr o.kZu djsA

10- {kkjdh; vkWDlkbM D;k gS\ bldk mnkgj.k nsdj bldh O;k[;k djsA

11- oSf'od lwpd fdls dgrs gaS\ ,oa oSf'od lwpd ds mnkjg.k nhft,A

12- çcy vEy fdls dgrs gSa\ mnkjg.k lfgr bldh O;k[;k djsA

13- nqcZy vEy fdls dgrs gSa\ mnkgj.k nhft, ,oa bldk o.kZu dhft,A

14- fo;kstu fdls dgrs gaS\ mnkgj.k nhft, ,oa bldk o.kZu dhft,A

15- jklk;fud fo;kstu fdls dgrs gSa\ mnkgj.k lfgr O;k[;k djsA

16- fØLVyu ty fdls dgrs gSa\ fdLVyu ty ds mnkgj.k nhft, ,oa O;k[;k
djsA

17- mRQqYyu fdls dgrs gSa\ mnkgj.k nhft, ,oa budh O;k[;k djsA

18- çLosnh fdls dgrs gSa\ mnkgj.k lfgr bldh O;k[;k djsA

19- ruqdj.k fdls dgrs gaS\ lkFk gh mnkgj.k nhft, ,oa budh O;k[;k djsA

20- tyh; vkSj vtyh; foyk;d eas varj crkb;s gS\ mnkgj.k nhft,A

21- rjy veksfu;k ,d vtyh; foyk;d D;ksa gSa\ bldk foLrkjiwoZd o.kZu djsA

22- foyk;d fdrus çdkj dk gksrk gS folrkjiwoZd crkb;s\ lkFk gh mnkgj.k ns
,oa O;k[;k djsA

23- nzo foy;uksa ds v.kqvksa ds eè; izpfyr vUr% fØ;k cyksa ds lanHkZ esa tyh;
,oa vtyh; foy;u inksa dks le>kb,\ nzo foy;u ds mnkgj.k nhft,A

24- vtyh; foyk;d ds #i esa nzo veksfe;k dh O;k[;k dhft;s ,oa nzo
veksfu;k esa gksus okyh eq[; vfHkfØ;k;sa crkb;s\ nzo veksfe;k ds mnkgj.k
nhft, ,oa mudh O;k[;k djsA

25- vtyh; foyk;d ls D;k rkRi;Z gS\ mnkgj.k lfgr bldh O;k[;k djsA
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