
p-CykWd osQ rRo

d{kk XI esa vki tku pqosQ gSa fd p Cykd osQ rRo vkorZ lkj.kh osQ oxZ
13 ls 18 esa j[ks x, gSaA buosQ la;kstdrk dks'k dk bysDVªkWfud foU;kl
ns

2
np

1–6 (ghfy;e] He, osQ vfrfjDr] foU;kl 1s
2) gS] p- CykWd

osQ rRoksa osQ xq.k vU; rRoksa dh gh Hkk¡fr ijek.koh; vkdkjksa] vk;uu
,UFkSYih] bysDVªkWu yfC/ ,UFkSYih rFkk fo|qrÍ.kkRedrk ls cgqr vf/d
izHkkfor gksrs gSaA f}rh; vkorZ esa d- d{kdksa dh vuqifLFkfr rFkk Hkkjh rRoksa
esa d ;k d vkSj f- d{kdksa (r`Rkh; vkorZ ,oa mlosQ i'pkrorhZ) dh
mifLFkfr dk rRoksa osQ xq.kksa ij lkFkZd izHkko gksrk gSA blosQ vfrfjDr rhuksa
izdkj osQ rRoksaµ /krq] mi/krq rFkk v/krq dh mifLFkfr buosQ jlk;u dks
fofo/rk iznku djrh gSA

vkorZ lkj.kh osQ p- CykWd osQ oxZ 13 o 14 osQ rRoksa osQ jlk;u dk
d{kk XI esa vè;;u djus osQ i'pkr~ bl ,dd esa vki blosQ ckn osQ oxks±
osQ rRoksa osQ jlk;u osQ ckjs esa i<+saxsA

oxZ 15 esa rRo] ukbVªkstu] I+kQkWLI+kQksjl] vklsZfud ,sfUVeuh rFkk fcLeFk
lfEefyr gSaA tSls&tSls ge oxZ esa uhps dh vksj c<+rs gSa] v/kfRod xq.k]
mi/kfRod xq.kksa ls gksrs gq, /kfRod xq.kksa esa ifjofrZr gks tkrs gSaA ukbVªkstu
rFkk I+kQkWLI+kQksjl v/krq,a] vklsZfud rFkk ,sfUVeuh mi/krq,a rFkk fcLeFk ,d
/krq gSA

ok;qeaMy esa vkf.od ukbVªkstu dk vk;ru 78» gSA HkwiiZVh osQ [kfutksa esa
;g lksfM;e ukbVªsV (fpyh lkYVihVj ;k fpyh 'kksjk) rFkk iksVSf'k;e
ukbVªsV (bafM;u lkYVihVj) osQ :i esa ik;k tkrk gSA thoksa vkSj ouLifr;ksa
esa ;g izksVhu osQ :i esa ik;k tkrk gSA I+kQkWLI+kQksjl ,sisVkbV oxZ osQ [kfutksa

7
bl ,dd osQ vè;;u osQ i'pkr~ vki —

• 15] 16] 17 vkSj 18 oxZ osQ rRoksa osQ jlk;u esa
lkekU; izo`fÙk;ksa osQ egRo dks le> losQaxs_

• MkbukbVªkstu vkSj I+kQkWLI+kQksjl rFkk muosQ dqN
egRoiw.kZ ;kSfxdksa osQ la'ys"k.k] xq.kksa vkSj mi;ksxksa
osQ ckjs esa lh[k losQaxs_

• Mkb vkWDlhtu vkSj vks”kksu osQ la'ys"k.k] xq.k
vkSj mi;ksx rFkk oqQN lkekU; vkWDlkbMksa osQ
jlk;u dk o.kZu dj losQaxs_

• lYiQj osQ vij:iksa] blosQ egRoiw.kZ ;kSfxdksa osQ
jlk;u rFkk blosQ vkWDlksvEyksa dh lajpuk osQ
ckjs esa tku losaQxsa_

• Dyksjhu vkSj gkbMªksDyksfjd vEy osQ la'ys"k.k]
xq.kksa rFkk mi;ksxksa dk o.kZu dj losQaxs_

• varjkgSykstuksa osQ jlk;u rFkk gSykstuksa osQ vkWDlksvEyksa
dh lajpuk osQ ckjs esa tku losQaxs_

• mRo`Q"V xSlksa osQ mi;ksx crk losQaxs_

• nSfud thou esa bu rRoksa vkSj buosQ ;kSfxdksa osQ
egRo dks le> losaQxsA

mís';

¶jlk;u esa fofo/rk p-CykWd rRoksa dh Li"V igpku gS tks mudh vius
,oa s–, d– o f– CykWd rRoksa osQ lkFk vfHkfozQ;k djus dh izo`fÙk ls
Li"V gSA¸

,dd

7
p-CykWd osQ rRo

777---111   oooxxxZZ Z   111555   ZZ ZZ dddss sss ss      rrrRRRooo

7-1-1 miyC/rk
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Ca9(PO4)6. CaX2 (X = F, Cl vFkok OH), (mnkgj.kµ Ýyqvksjks,sisVkbV Ca9(PO4)6.

CaF2) esa feyrk gS] tks fd iQkWLisQV pê ðkuksa osQ eq[; ?kVd gksrs gSaA iQkWLiQksjl izkf.k;ksa
,oa ikni inkFkksZa dk vko';d vo;o gksrk gSA ;g vfLFk;ksa rFkk vU; thfor dksf'kdkvksa
esa mifLFkr gksrk gSA I +kQkWLI +kQksizksVhu nw/ rFkk vaMksa esa mifLFkr gksrs gSaA vklsZfud] ,sfUVeuh
rFkk fcLeFk eq[;r% lYiQkbM [kfutksa osQ :i esa ik, tkrs gSaA

bl oxZ osQ rRoksa osQ egRoiw.kZ ijekf.od rFkk HkkSfrd xq.k muosQ bysDVªkWfud foU;kl
osQ lkFk lkj.kh 7-1 esa fn, x, gSaA bl oxZ osQ dqN ijekf.od] HkkSfrd vkSj jklk;fud
xq.kksa dh izo`fÙk;ksa dh ppkZ uhps dh xbZ gSA

lkj.kh 7.1µ oxZ 15 osQ rRoksa osQ ijekf.od rFkk HkkSfrd xq.k

xq.k N P As Sb Bi

ijek.kq ozQekad 7 15 33 51 83

ijekf.od nzO;eku/g mol
–1

14.01 30.97 74.92 121.75 208.98

bysDVªkWfud foU;kl [He]2s
2
2p

3
[Ne]3s

2
3p

3
[Ar]3d

10
4s

2
4p

3
[Kr]4d

10
5s

2
5p

3
[Xe]4f

14
5d

10
6s

2
6p

3

vk;uu ,UFkSYih (∆iH) I 1402 1012 947 834 703

/(kJ mol
–1

) II 2856 1903 1798 1595 1610

III 4577 2910 2736 2443 2466

fo|qr Í.kkRedrk 3.0 2.1 2.0 1.9 1.9

lgla;kstd f=kT;k/pm
a

70 110 121 141 148

vk;uh f=kT;k/pm 171
b

212
b

222
b

76
c

103
c

xyukad/K 63* 317
d

1089
e

904 544

DoFkukad/K 77.2* 554
d

888
f

1860 1837

?kuRo/[g cm
–3

(298 K)] 0.879
g

1.823 5.778
h

6.697 9.808

bu rRoksa dk la;kstdrk dks'k bysDVªkWfud foU;kl] ns
2
np

3 gksrk gSA bu rRoksa osQ s d{kd
iw.kZr;k Hkjs gksrs gSa rFkk p d{kd v/ZHkfjr gksrs gSa] tks buosQ bysDVªkWfud foU;kl dks
vfrfjDr LFkkf;Ro iznku djrs gSaA

oxZ esa uhps dh vksj c<+us ij lgla;kstd rFkk vk;uh (fdlh ,d fo'ks"k voLFkk esa)
f=kT;kvksa osQ vkdkj esa o`f¼ gksrh gSA N ls P rd lgla;kstd f=kT;k esa fopkj.kh; o`f¼
gksrh gSA gkyk¡fd] As ls Bi rd lgla;kstd f=kT;k esa cgqr de o`f¼ izsf{kr dh tkrh
gSA ;g Hkkjh lnL;ksa esa iw.kZ Hkjs d vkSj @ ;k f d{kdksa dh mifLFkfr osQ dkj.k gSA

oxZ esa uhps dh vksj c<+us ij vk;uu ,UFkSYih ijekf.od vkdkj esa yxkrkj òf¼ osQ dkj.k
?kVrh gSA v/ZHkfjr p-d{kh; bysDVªkWfud foU;kl osQ vfrfjDr LFkkf;Ro ,oa NksVs vkdkj

7-1-2 bysDVªkWfud foU;kl

7-1-3 ijek.kq ,oa vk;uh
f=kT;k

a
 E

III
 ,dy ca/ (E= rRo); 

b
 E

3–
; 

c
 E

3+
; 

d
 'osr I+kQkWLI+kQksjl  

e
 /wlj 38.6 atm ij; α- :i f mèoZikru rki g  

63 K

ij hèkwlj α- :i * vkf.od N2

7-1-4 vk;uu ,UFkSYih
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osQ dkj.k laxr vkoZrksa esa oxZ la[;k 15 osQ rRoksa dh vk;uu ,UFkSYih oxZ 14 osQ rRoksa
dh vis{kk cgqr vf/d gksrh gSA fofHkUu vk;uu ,UFkSfYi;ksa dk vkisf{kr ozQe fuEufyf[kr
gS— ∆ιΗ1 < ∆ιΗ2 < ∆ιΗ3 (lkj.kh 7-1)

lkekU;r% oxZ esa uhps dh vksj tkus ij ijekf.od vkdkj esa òf¼ osQ lkFk fo|qr~Í.kkRedrk
dk eku ?kVrk gS gkyk¡fd Hkkjh rRoksa esa ;g varj cgqr vf/d ugha gSA

bl oxZ osQ lHkh rRo cgqijek.kqd gSaA MkbukbVªkstu ,d f}ijek.kqd xSl gS tcfd vU;
lHkh Bksl gSaA oxZ esa uhps dh vksj tkus ij /kfRod xq.k c<+rk gSA ukbVªkstu rFkk I+kQkWLI+kQksjl
v/krq gSa] vklsZfud vkSj ,sfUVeuh mi/krq gSa rFkk fcLeFk /krq gSA ,slk vk;uu ,UFkSYih esa
deh rFkk ijekf.od vkdkj esa o`f¼ osQ dkj.k gSA lkekU;r;k oxZ esa mQij ls uhps dh
vksj tkus ij DoFkukad esa o`f¼ gksrh gS] ijarq xyukad] vklsZfud rd c<+rs gSa vkSj mlosQ
ckn fcLeFk rd ?kVrs gaSA ukbVªkstu osQ vykok lHkh rRo vij:irk iznf'kZr djrs gSaA

vkWDlhdj.k voLFkk,a rFkk budh fozQ;k'khyrk esa ikbZ tkus okyh izo`fÙk;k¡

bu rRoksa dh lkekU; vkWDlhdj.k voLFkk,a –3, +3 rFkk +5 gSaA vkdkj rFkk /krq y{k.kksa
esa òf¼ osQ dkj.k oxZ esa uhps dh vksj tkus ij &3 vkWDlhdj.k voLFkk iznf'kZr djus dh
izòfÙk ?kVrh gSA okLro esa oxZ dk vafre lnL;] fcLeFk &3 vkWDlhdj.k voLFkk esa 'kk;n
gh dksbZ ;kSfxd cukrk gksA oxZ esa uhps dh vksj tkus ij +5 vkWDlhdj.k voLFkk dk LFkkf;Ro
?kVrk gSA fcLeFk (V) dk ,dek=k vfHky{kf.kd ;kSfxd BiF5 gSA oxZ esa uhps dh vksj +5

vkWDlhdj.k voLFkk osQ LFkkf;Ro esa deh rFkk +3 vkWDlhdj.k voLFkk (vfozQ; ;qxy
izHkko osQ dkj.k) osQ LFkkf;Ro esa òf¼ gksrh gSA vkWDlhtu osQ lkFk vfHkfØ;k djus ij
ukbVªkstu +1, +2, +4 vkWDlhdj.k voLFkk,a Hkh iznf'kZr djrh gSA I+kQkWLI+kQksjl Hkh oqQN vkWDlks
vEyksa esa] +1 rFkk +4 vkWDlhdj.k voLFkk,a iznf'kZr djrk gSA

ukbVªkstu dh +1 ls +4 rd lHkh vkWDlhdj.k voLFkkvksa dh izo`fÙk vEy foy;u
esa vlekuqikru dh gksrh gSA mnkgj.k osQ fy,µ

2 3 23HNO HNO H O 2NO→ + +

blh izdkj I+kQkWLI+kQksjl dh yxHkx lHkh eè;orhZ vkWDlhdj.k voLFkk,a {kkj o vEy
nksuksa esa +5 vkSj –3 vkWDlhdj.k voLFkkvksa esa vlekuqikfrr gks tkrh gSa gkyk¡fd vklsZfud
,sfUVeuh vkSj fcLeFk dh +3 vkWDlhdj.k voLFkk vlekuqikru osQ lanHkZ esa cgqr vfèkd
LFkk;h gks tkrh gSA

ukbVªkstu dh vf/dre lgla;kstdrk 4 gh gks ldrh gS_ D;ksafd osQoy 4 d{kd
(,d s rFkk rhu p) gh ca/u osQ fy, miyC/ gSaA Hkkjh rRoksa esa ckgjh dks'k esa fjDr
d d{kd gksrs gSa] tks ca/u (lgla;ksth) osQ fy, mi;ksx fd, tk ldrs gSa] vr% mudh
lgla;kstdrk c<+k nsrs gSa tSls PF6

– esaA

ukbVªkstu dk vlkekU; xq.k (O;ogkj)

ukbVªkstu NksVs vkdkj] mPp fo|qr~Í.kkRedrk] mPp vk;uu ,UFkSYih ,oa d d{kdksa dh
vuqiyC/rk osQ dkj.k oxZ osQ vU; lnL;ksa ls fHkUu gksrh gSaA ukbVªkstu dh Lo;a osQ lkFk
o NksVs vkdkj rFkk mPp fo|qr~Í.kkRedrk okys rRoksa (tSls C,O) osQ lkFk] pπ−pπ

cgqvkca/ cukus dh fof'k"V izo`fÙk gksrh gSA bl oxZ osQ Hkkjh rRo pπ−pπ ca/ ugha cukrs
D;ksafd muosQ ijek.kq d{kd brus cM+s vkSj folfjr gksrs gSa fd os izHkkoh vfrO;kiu ugha

7-1-5 fo|qr~Í.kkRedrk

7-1-6 HkkSfrd xq.k

7-1-7 jklk;fud xq.k
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dj ldrsA bl izdkj ukbVªkstu nks ijek.kqvksa osQ chp ,d f=kca/ (,d σ rFkk nks π) osQ
lkFk ,d f}ikjek.kqd v.kq :i esa ik;k tkrk gS] ifj.kkeLo:i bldh ca/ ,UFkSYih
(941.4 kJ mol

–1
) cgqr mPp gSA blosQ foijhr I+kQkWLI+kQksjl] vklsZfud rFkk ,sfUVeuh

P–P, As–As rFkk Sb–Sb tSls ,dy ca/ cukrs gSa] tcfd fcLeFk rkfRod voLFkk
esa èkkfRod ca/ cukrk gS ,d N–N ca/] ,d P–P ca/ dh vis{kk nqcZy gksrk gS D;ksafd
blesa vca/h bysDVªkWuksa osQ mPp varjkbysDVªkWfud izfrd"kZ.k osQ dkj.k ca/ yackbZ de gksrh
gSA ifj.kker% ukbVªkstu esa  Ük̀a[kyu izòfÙk nqcZy gksrh gSA blosQ la;kstdrk dks'k esa d d{kdksa
dh vuqifLFkfr nwljk dkjd gS tks blosQ jlk;u dks izHkkfor djrk gSA bldh lgla;kstdrk
osQoy 4 rd gh lhfer jgus osQ vykok ukbVªkstu dπ–pπ ca/ ugha cuk ldrk tSlk fd
Hkkjh rRo djrs gSa] mnkgj.kkFkZ R3P=O rFkk R3P=CH2 (R = ,sfYdy lewg)A
I+kQkWLI+kQksjl rFkk vklsZfud laozQe.k rRoksa osQ lkFk Hkh dπ–dπ ca/ cuk ldrs gSa] tc muosQ
P(C2H5)3 rFkk As(C6H5)3 tSls ;kSfxd fyxsUMksa osQ :i esa dk;Z djrs gSaA

(i) gkbMªkstu osQ izfr fozQ;k'khyrk

oxZ 15 osQ lHkh rRo EH3 izdkj osQ gkbMªkbM cukrs gSa] tgk¡ E = N, P, As, Sb ;k
Bi gks ldrk gSA buosQ gkbMªkbMksa osQ dqN xq.k lkj.kh 7-2 esa n'kkZ, x, gSaA gkbMªkbM muosQ
xq.kksa esa fu;fer Øfed ifjorZu n'kkZrs gSaA gkbMªkbMks dk LFkkf;Ro NH3 ls BiH3 rd
?kVrk gS tks fd mudh ca/ fo;kstu ,UFkSYih ls izsf{kr fd;k tk ldrk gSA ifj.kkeLo:i]
gkbMªkbMksa dk vipk;h xq.k c<+rk gSA veksfu;k osQoy ,d ènq vipk;d gS] tcfd BiH3

izcyre vipk;d gSA {kkjdrk Hkh blh ozQe esa ?kVrh gSµ

NH3 > PH3 > AsH3 > SbH3 > BiH3

xq.k NH3 PH3 AsH3 SbH3 BiH3

xyukad/K 195.2 139.5 156.7 185 –

DoFkukad/K 238.5 185.5 210.6 254.6 290

(E–H) vkca/ nwjh/pm 101.7 141.9 151.9 170.7 –

HEH dks.k (°) 107.8 93.6 91.8 91.3 –

∆f H
V
/kJ mol

–1
– 46.1 13.4 66.4 145.1 278

∆fo;kstuH
V
(E–H)/kJ mol

–1
389 322 297 255 –

lkj.kh 7.2µ oxZ 15 osQ rRoksa osQ gkbMªkbMksa osQ xq.k

(ii) vkWDlhtu osQ izfr fozQ;k'khyrk

;s lHkh rRo nks izdkj osQ vkWDlkbMµ E2O3 rFkk E2O5 cukrs gSaA rRo dh mPp
vkWDlhdj.k voLFkk dk vkWDlkbM fuEu vkWDlhdj.k voLFkk osQ vkWDlkbM dh rqyuk esa
vf/d vEyh; gksrk gSA oxZ esa uhps tkus ij vEyh; xq.k ?kVrk gSA ukbVªkstu vkSj iQkWLiQksjl
osQ E2O3 izdkj osQ vkWDlkbM iw.kZr;k vEyh; gSa tcfd vklsZfud rFkk ,sfUVeuh osQ
mHk;/ehZ rFkk fcLeFk osQ izcy {kkjh; gSaA
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(iii) gSykstu osQ izfr fozQ;k'khyrk

bu rRoksa dh vfHkfØ;kvksa esa gSykbMks dh nks Jsf.k;k¡µ EX3 rFkk EX5 curh gSaA ukbVªkstu
osQ la;kstdrk dks'k esa d d{kdksa dh vuqifLFkfr osQ dkj.k ;g isaVkgSykbM ugha cukrkA
isUVkgSykbM VªkbZgSykbMksa dh vis{kk vf/d lgla;ksth gksrs gSaA ukbVªkstu osQ vykok bu lHkh
rRoksa osQ VªkbgSykbM LFkk;h gksrs gSaA ukbVªkstu osQ fy, osQoy NF3 gh LFkk;h gSA BiF3

osQ vfrfjDr lHkh VªkbgSykbM eq[; :i ls lgla;ksth izÑfr osQ gksrs gSaA

(iv) /krqvksa osQ izfr fozQ;k'khyrk

;g lHkh rRo /krqvksa osQ lkFk vfHkfØ;k djosQ f}vaxh ;kSfxd cukrs gSa ftuesa ;g &3
vkWDlhdj.k voLFkk n'kkZrs gSaA tSls Ca3 N2 (oSQfY'k;e ukbVªkbM) Ca3P2 (oSQfY'k;e
iQkWLiQkbM) Na3 As2 (lksfM;e vklsZukbM) Zn3 Sb2 (ftad ,UVheksukbM) rFkk
Mg3 Bi2 (eSXuhf'k;e fcLeFkkbM)A

7-2 MkbukbVªkstu fojpu

MkbukbVªkstu dk O;kolkf;d mRiknu ok;q osQ nzohdj.k rFkk izHkkth vklou ls fd;k tkrk
gSA igys nzo ukbVªkstu (DoFkukad 77-2K) vklfor gksrh gS ,oa vkWDlhtu (DoFkukad
90K) 'ks"k jg tkrh gSA

iz;ksx'kkyk esa MkbukbVªkstu cukus osQ fy, veksfu;e DyksjkbM osQ tyh; foy;u dhs
lksfM;e ukbVªkbV osQ lkFk vfHkfØ;k djkbZ tkrh gSµ

NH4Cl(aq) + NaNO2(aq) → N2(g) + 2H2O(l) + NaCl (aq)

bl vfHkfozQ;k esa FkksM+h ek=kk esa NO rFkk HNO3 Hkh curs gSa_ bu v'kqf¼;ksa dks xSl
dks ikSVSf'k;e MkbozQksesV ;qDr lYÝ;wfjd vEy osQ tyh; foy;u esa ls izokfgr dj nwj
fd;k tk ldrk gSA bls veksfu;e MkbozQksesV osQ rkih; vi?kVu ls Hkh izkIr fd;k tk
ldrk gSA

mnkgj.k 7.1

gy

;|fi ukbVªkstu +5 vkWDlhdj.k voLFkk n'kkZrk gS] ysfdu ;g isUVkgSykbM ugha cukrkA dkj.k
nhft,A

ukbVªkstu esa n=2 gS] ftlesa osQoy s rFkk p d{kd gSaA blesa lgla;kstdrk dk pkj ls vkxs
izlkj djus osQ fy, d d{kd ugha gSaA blhfy, ;g isUVkgSykbM ugha cukrkA

PH3 dk DoFkukad NH3 dh vis{kk de gksrk gSA D;ksa\

NH3 dh Hkk¡fr PH3 v.kq nzo voLFkk esa gkbMªkstu ca/ dh lgk;rk ls caf/r ugha gksrs] blh
dkj.k PH3 dk DoFkukad NH3 ls de gksrk gSA

mnkgj.k 7.2

gy

iiikkkBBB~~ ~;;;fffuuufffgggrrr   iiizz z'''uuu~~ ~ zz z~ z

7.1 VªkbZgSykbMksa ls isUVkgSykbM vf/d lgla;ksth D;ksa gksrs gSa\

7.2 oxZ 15 osQ rRoksa osQ gkbMªkbMksa esa BiH3 lcls izcy vipk;d D;ksa gSA
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iiikkkBBB~~ ~;;;fffuuufffgggrrr   iiizz z'''uuu~~ ~ zz z~ z

7.3  N2 dejs osQ rki ij de fozQ;k'khy D;ksa gS\

(NH4)2Cr2O7 →rki  N2 + 4H2O + Cr2O3

vfr 'kq¼ voLFkk esa ukbVªkstu lksfM;e ;k csfj;e ,tkbM osQ rkih; vi?kVu ls Hkh
izkIr dh tk ldrh gSA

Ba(N3)2  →  Ba + 3N2

xq.k

MkbukbVªkstu ,d jaxghu] xaèkghu] Loknghu rFkk vfo"kSyh xSl gSA ukbVªkstu ijek.kq osQ nks
LFkk;h leLFkkfud 14

N rFkk 15
N gSaA bldh ty esa foys;rk cgqr de gS (23.2 cm

3

izfr yhVj ty] 273K rki rFkk 1 ckj nkc ij) rFkk fgekad vkSj DoFkukad Hkh de
gSa (lkj.kh 7-1)A

N≡N  ca/ dh mPp ca/ ,UFkSYih osQ dkj.k MkbukbVªkstu dejs osQ rki ij dkiQh
vfozQ; gSA ;|fi] rki esa o`f¼ osQ lkFk fozQ;k'khyrk rs”kh ls c<+rh gSA mPp rki ij ;g
dqN /krqvksa osQ lkFk lh/s la;qDr gksdj eq[; :i ls vk;fud ukbVªkbMksa rFkk v/krqvksa
osQ lkFk lgla;kstd ukbVªkbMksa dks cukrh gSA dqN fof'k"V vfHkfozQ;k,a gSaµ

6Li  +  N2  →rki    2Li3N

3Mg  +  N2  →rki  Mg3N2

;g mRizsjd dh mifLFkfr esa yxHkx 773 K rki ij ;g gkbMªkstu osQ lkFk la;ksftr
gksdj veksfu;k cukrh gS (gkcj izØe)A

N2(g) + 3H2(g)   2NH3(g);  ∆fH
y

 = –46.1 kJmol
–1

MkbukbVªkstu] osQoy vR;f/d mPp rki (yxHkx 2000 K) ij MkbvkWDlhtu osQ
lkFk la;ksx dj ukbfVªd vkWDlkbM] NO cukrh gSA

N2(g) + O2(g)  2NO(g)

mnkgj.k 7.3

gy

lksfM;e ,s”kkbM osQ rkih; vi?kVu dh vfHkfozQ;k fyf[k,A

lksfM;e ,s”kkbM rkih; vi?kVu ls MkbukbVªkstu xSl nsrk gSA

3 22NaN 2Na 3N→ +

mmmiii;;;kkkss sxxxss ss

MkbukbVªkstu dk eq[; mi;ksx veksfu;k rFkk ukbVªkstu ;qDr vU; vkS|ksfxd jlk;uksa (mnkgj.kµ oSQfYl;e
lk;usekbM) osQ fuekZ.k esa gSA tgk¡ vfozQ; okrkoj.k dh vko';drk gksrh gS_ ogk¡ Hkh bldk mi;ksx
gksrk gSA (tSlsµ yksgk vkSj LVhy m|ksx] vfHkfozQ;k'khy jlk;uksa osQ fy, vfozQ; ruqdkjh) nzo ukbVªkstu
dk mi;ksx tSfod inkFkks± ,oa [kk| lkexzh osQ fy, iz'khrd osQ :i esa vkSj ozQk;ksltZjh esa gksrk gSA
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fojpu

veksfu;k de (lw{e) ek=kkvksa esa ok;q rFkk feV~Vh esa mifLFkr jgrh gSA tgk¡ ;g
ukbVªkstu;qDr dkcZfud inkFkksZa osQ fo?kVu ls curh gS mnkgj.kkFkZµ;wfj;k

( )2 2 2 4 3 3 2 22
NH CONH 2H O NH CO 2NH H O CO+ → + +�

NksVs Lrj ij veksfu;k] veksfu;e yo.kksa ls izkIr gksrh gS] tks dkWfLVd lksMk ;k
oSQfYl;e gkbMªkWDlkbM ls fozQ;k djus ij fo?kfVr gks tkrs gSaA

( )4 3 2 22
2NH Cl Ca OH 2NH 2H O CaCl+ → + +

( )4 4 3 2 2 42
NH SO 2NaOH 2NH 2H O Na SO+ → + +

O;kid Lrj ij veksfu;k gkcj izØe }kjk cukbZ tkrh gSA

N2(g)  + 3H2(g)  �   2NH3(g);  ∆f H
y

 = – 46.1 kJ mol
–1

ys&'krSfy, fl¼kar osQ vuqlkj mPp nkc veksfu;k fufeZr djus osQ fy, vuqowQy gksrk
gSA veksfu;k osQ mRiknu osQ fy, vuqowQyre ifjfLFkfr;k¡ 200 × 10

5
 Pa (yxHkx 200

ok;qeaMyh; nkc] ~700 K rki rFkk FkksM+h ek=kk esa K2O rFkk Al2O3 ;qDr vk;ju
vkWDlkbM tSls mRizsjd dk mi;ksx gS] rkfd lkE; voLFkk izkIr djus dh nj c<+kbZ tk
losQA veksfu;k osQ mRiknu osQ fy, izokg&fp=k 7-1 esa n'kkZ;k x;k gSA

7-3 vvveeekkkss sfffuuu;;;kkkss ss

xq.k

veksfu;k ,d rh[kh xa/okyh] jaxghu xSl gSA bldk fgekad rFkk DoFkukad ozQe'k%
198-4 K rFkk 239-7 K gSA ty dh Hkk¡fr gh nzo vkSj Bksl voLFkkvksa esa ;g gkbMªkstu
caèkksa }kjk caf/r gksrh gS ftlosQ dkj.k blosQ xyukad o DoFkukad osQ eku blosQ v.kq
nzO;eku osQ vk/kj ij visf{kr ekuksa dh vis{kk vf/d gksrs gSaA veksfu;k dk v.kq f=kdks.kh;
fijSfeMh gS ftlosQ 'kh"kZ ij ukbVªkstu ijek.kq gSA n'kkZ, x, fp=k osQ vuqlkj blesa rhu
vkca/ ;qxy rFkk ,d ,dkdh ;qxy gSA

veksfu;k xSl ty esa vR;f/d foys; gSA OH
– vk;u cuus osQ dkj.k bldk tyh;

foy;u nqcZyr% {kkjh; gSA

fp=k 7-1µveksfu;k mRiknu osQ fy, izokg&fp=k
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NH3(g) + H2O(l)    NH
+

4 (aq) + OH
–
 (aq)

;g vEyksa osQ lkFk veksfu;e yo.k cukrh gS mnkgj.kkFkZ NH4Cl, (NH4)2SO4

bR;kfnA ,d nqcZy {kkj osQ :i esa ;g dbZ /krqvksa osQ yo.kksa osQ foy;uksa ls muosQ
gkbMªkDlkbMksa (oqQN /krqvksa osQ tyh; vkWDlkbMksa) dks vo{ksfir djrh gSA tSls—

( ) ( ) ( ) ( ) ( ) ( )44 4 42 2
NHaq aq aqZnSO 2NH OH Zn SOOH s+ → +

('ors  vo{kis )

( ) ( ) ( ) ( )+ → +3 4 2 3 2 4FeCl NH OH Fe O . H O NH Claq aq aqsx

(Hkjw k vo{kis )

veksfu;k v.kq osQ ukbVªkstu ijek.kq ij ,d ,dkdh bysDVªkWu ;qxy dh mifLFkfr bls
ywbl {kkjd cukrh gSA ;g bysDVªkWu ,dkdh ;qxy nku djosQ /krq vk;uksa osQ lkFk ca/
cukrk gSA ,sls ladqy ;kSfxdksa osQ cuus dk Cu

2+ rFkk Ag
+ tSls /krq vk;uksa dks igpkuus

esa vuqiz;ksx gSµ

Cu
2+

 (aq) + 4 NH3(aq)   �   [Cu(NH3)4]
2+

(aq)

 (uhyk) (xgjk uhyk)

( ) ( ) ( )Ag Cl AgClaq aq s
+ −+ →

  (jaxghu) ('osr vo{ksi)

( ) ( ) ( ) ( )33 2
NHAgAgCl   2NH Claq aqs  + →  

('osr vo{ksi) (jaxghu)

mnkgj.k 7.4

gy

NH3 ywbl {kkjd dh rjg O;ogkj D;ksa djrh gS\

veksfu;k esa ukbVªkstu ijek.kq ij ,d ,dkdh bysDVªkWu ;qxy iznku djus osQ fy, miyC/ gS
blfy, ;g ywbl {kkjd dh rjg O;ogkj djrh gSA

mmmiii;;;kkkss sxxxss ss

veksfu;k dbZ ukbVªkstuh moZjdksa osQ mRiknu (veksfu;e ukbVªsV] ;wfj;k] veksfu;e i+ QkWLis + QV rFkk veksfu;e lYisQV)
rFkk dqN vdkcZfud ;kSfxdksa osQ mRiknu esa mi;ksx fd;k tkrk gSA ftuesa ls ukbfVªd vEy ,d izeq[k gSA nzo
veksfu;k iz'khrd osQ :i esa Hkh mi;ksx esa vkrh gSA

iiikkkBBB~~ ~;;;fffuuufffgggrrr   iiizz z'''uuu~~ ~ zz z~ z

7.4 veksfu;k dh yfC/ dks c<+kus osQ fy, vko';d fLFkfr;ksa dk o.kZu dhft,A

7.5 Cu
2+ foy;u osQ lkFk veksfu;k oSQls fozQ;k djrh gS\
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ukbVªkstu fofHkUu vkWDlhdj.k voLFkkvksa osQ vusd vkWDlkbM cukrh gSA bu vkWDlkbMksa osQ
uke] lw=k] fojpu rFkk HkkSfrd jax&:i lkj.kh 7-3 esa fn, x, gSaA vkWDlkbMksa dh eq[;
ywbl MkWV vuqukn lajpuk,a rFkk vkca/ izkpyksa dks lkj.kh 7-4 esa fn;k x;k gSA

777---444 uuukkkbbbVVVªª ªkkkss stttuuu   ªª ª ss sª s dddss sss ss
vvvkkkWW WDDDlllkkkbbbMMMWW WW

lkj.kh 7.3µ ukbVªkstu osQ vkWDlkbM

   uke lw=k ukbVªkstu dh cukus dh HkkSfrd jax&:i

vkWDlhdj.k lkekU; fof/;k¡ rFkk jlk;fud

voLFkk izÑfr

MkbukbVªkstu vkWDlkbM N2O + 1
4 3 2 2NH NO  N O 2H O→ +rki jaxghu xSl] mnklhu

(ukbVªkstu (I) vkWDlkbM)

ukbVªkstu eksuksDlkbM NO + 2 2 4 2 42NaNO 2FeSO 3H SO+ + jaxghu xSl] mnklhu
(ukbVªkstu (II) vkWDlkbM) ( )2 4 43

Fe SO 2NaHSO→ +
22H O+

2NO+

MkbukbVªkstu VªkbvkWDlkbM N2O3 + 3 250 K
2 4 2 32NO N O 2N O+ → uhyk Bksl] vEyh;

(ukbVªkstu (III) vkWDlkbM)

ukbVªkstu MkbvkWDlkbM NO2 + 4 ( ) 673 K
3 22

2Pb NO 4NO 2PbO→ + Hkwjh xSl] vEyh;
(ukbVªkstu (IV) vkWDlkbM)

MkbukbVªkstu VsVªkvkWDlkbM N2O4 + 4 2 2 42NO N O� � � ��� � � ��
BMa k
rki jaxghu Bksl@nzo]

(ukbVªkstu (IV) vkWDlkbM) vEyh;

MkbukbVªkstu isUVkvkWDlkbM N2O5 +5 3 4 10 3 2 54HNO P O 4HPO 2N O+ → + jaxghu Bksl] vEyh;
(ukbVªkstu (V) vkWDlkbM)

777---555 uuukkkbbbfffVVVªª ªddd   vvvEEEyyyªª ªª ukbVªkstu H2N2O2 (gkbiksukbVªl vEy) HNO2 (ukbVªl vEy)] HNO3 (ukbfVªd
vEy) tSls vkWDlks vEy cukrh gSA buesa HNO3 lcls egRoiw.kZ gSA

fojpu

iz;ksx'kkyk esa] ukbfVªd vEy] dk¡p osQ fjVkWVZ (HkHkdk) esa lkanz H2SO4 rFkk NaNO2

vFkok KNO3 dks xeZ djosQ izkIr fd;k tkrk gSA

3 2 4 4 3NaNO H SO NaHSO HNO+ → +

O;kid Lrj ij ;g eq[;r% vksLVokYM izozQe }kjk cuk;k tkrk gSA

;g fof/ veksfu;k (NH3) osQ ok;qeaMyh; vkWDlhtu }kjk mRizsjdh; vkWDlhdj.k ij
vkèkkfjr gSA

( ) ( ) ( ) ( )Pt /Rh
3 2 2500 K 9 bar,4NH g 5O g 4NO g 6H O g+ → +

xkWt mRizjs d

  (ok;q ls)
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I+kQkLI+kQksjl cgqr ls vij:iksa esa ik;k tkrk gS ftuesa 'osr] yky rFkk dkyk egRoiw.kZ gSaA

lkj.kh 7.4µ ukbVªkstu osQ vkWDlkbMksa dh lajpuk

lw=k vuqukn lajpuk,a vkcaèk izkpy

iiikkkBBB~~ ~;;;fffuuufffgggrrr   iiizz z'''uuu~~ ~ zz z~ z

7.6 N2O5 esa ukbVªkstu dh lgla;kstdrk D;k gS\

mnkgj.k 7.5

gy

NO
2
 f}r;hÑr D;ksa gksrh gS\

NO
2
 esa la;kstdrk bysDVªkWu fo"ke la[;k esa gksrs gSaA ;g ,d izk:ih fo"ke bysDVªkWu

v.kq dh rjg O;ogkj djrh gSA f}r;u gksus ij ;g LFkk;h N
2
O

4
 v.kq esa ifjofrZr

gks tkrh gS_ ftlesa bysDVªkWuksa dh la[;k le gSA

bl izdkj fufeZr ukbfVªd vkWDlkbM vkWDlhtu osQ lkFk la;ksx dj NO2 nsrh gSA
( ) ( ) ( )2 22NO g O g 2NO g+ �

fufeZr ukbVªkstu MkbvkWDlkbM ikuh esa ?kqydj HNO3 nsrh gSA
( ) ( ) ( ) ( )2 2 33NO g H O l 2HNO aq NO g+ → +
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fufeZr NO iqu% pfozQr dh tkrh gS rFkk tyh; HNO3 dks vklou }kjk yxHkx
68» nzO;eku rd lkafnzr fd;k tk ldrk gSA lkanz H2SO4 }kjk futZyhdj.k ls bls 98»
rd lkafnzr fd;k tk ldrk gSA

xq.k

;g ,d jaxghu nzo gS (fgekad 231.4 K rFkk DoFkukad 355.6 K)A iz;ksx'kkyk dksfV
osQ ukbfVªd vEy esa HNO3 68» nzO;eku gksrk gS rFkk bldk fof'k"V ?kuRo 1.504 gksrk
gSA xSlh; voLFkk esa] HNO3 dh lajpuk leryh; gS tSlk fd fp=k esa fn[kk;k x;k gSA

tyh; foy;u esa ukbfVªd vEy izcy vEy dh rjg O;ogkj djrk gS rFkk
gkbMªksfu;e vkSj ukbVªsV vk;u nsrk gSA

HNO3(aq) + H2O(l) → H3O
+
(aq) + NO3

–

 (aq)

lkanz ukbfVªd vEy izcy vkWDlhdkjd gS rFkk lksuk ,oa IysfVue tSlh mRòQ"V /krqvksa
dks NksM+dj vf/drj /krqvksa osQ lkFk vfHkfozQ;k djrk gSA vkWDlhdj.k osQ mRikn vEy
dh lkanzrk] rki rFkk vkWDlhÑr gksus okys inkFkZ dh izÑfr ij fuHkZj djrs gSaA

3Cu  + 8 HNO3  (ruq) →  3Cu(NO3)2 + 2NO + 4H2O

Cu + 4HNO3  (lkanz)  →  Cu(NO3)2  + 2NO2 + 2 H2O

ftad ruq ukbfVªd vEy osQ lkFk fozQ;k djus ij N2O rFkk lkanz vEy osQ lkFk NO2

nsrk gSA
4Zn + 10HNO3  (ruq)  → 4 Zn(NO3)2 + 5H2O +  N2O

( )33 2 22
NOZn 4HNO Zn 2H O 2NO+ → + +(lkan)z

dqN /krq,a (tSls Cr, Al) lkanz ukbfVªd vEy esa foys; ugha gksrhA D;ksafd /krq dh
lrg ij vkWDlkbM dh iryh vfØ; ijr cu tkrh gSA lkanz v/krqvksa ,oa muosQ ;kSfxdksa
dks Hkh vkDlhÑr djrk gSA vk;ksMhu vk;ksfMd vEy esa] dkcZu dkcZu MkbvkDlkbM esa]
lYiQj lYÝ;wfjd vEy esa rFkk I+kQkWLI+kQksjl I+kQkWLI+kQksfjd vEy esa vkDlhÑr gksrk gSA

I2 + 10HNO3  → 2HIO3  + 10 NO2 + 4H2O

C + 4HNO3  → CO2 + 2H2O + 4NO2

S8 + 48HNO3 → 8H2SO4 + 48NO2 + 12H2O

P4   +  20HNO3 →  4H3PO4 + 20 NO2  + 4H2O

Hkwjh&oy; ijh{k.k

ukbVªsVksa osQ fy, lqifjfpr Hkwjk oy; ijh{k.k Fe
2+ vk;uksa dh ukbVªsVksa dks ukbfVªd

vkWDlkbM esa vifpr djus dh {kerk ij fuHkZj djrk gS] tks Fe
2+ ls vfHkfozQ;k dj Hkwjs

jax dk laoqQy cukrk gSA ;g ijh{k.k lkekU;r;k ukbVªsV vk;u ;qDr tyh; foy;u esa ruq
isQjl lYisQV foy;u feykus osQ i'pkr lko/kuhiwoZd ij[kuyh dh nhokj osQ lgkjs lkanz
lYÝ;wfjd vEy feykdj fd;k tkrk gSA foy;u rFkk lYÝ;wfjd vEy varjki`"B ij ,d
Hkwjh oy; dk cuuk foy;u esa ukbVªsV vk;u dh mifLFkfr dk laosQr djrk gSA

NO3

–
 + 3Fe

2+
 + 4H

+
  →  NO + 3Fe

3+
 + H2O

2
2 6[Fe (H O) ] +  + NO   →  [Fe(H2O)5(NO)]

2+ 
 + H2O

(Hkwjk)
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777---666 Q+ kWLQ+ ksjl dddss sss ss
vij:i

mmmiii;;;kkkss sxxxss ss

ukbfVªd vEy dk izeq[k mi;ksx moZjdksa osQ fy, veksfu;e ukbVªsV cukus rFkk foLiQksVd ,oa ik;jksa rduhd esa
iz;qDr gksus okys vU; ukbVªsVksa osQ mRiknu esa gSA ;g ukbVªksfXyljhu] VªkbukbVªksVkyqbu rFkk vU; dkcZfud ukbVªks
;kSfxdksa osQ fojpu esa Hkh iz;qDr gksrk gSA blosQ vU; izeq[k mi;ksx LVsuySl LVhy osQ vEyksipkj] /krqvksa osQ fu{kkj.k
vkSj jkWosQV bZa/uksa esa vkWDlhdkjd osQ :i esa gSaA

'osr iQ+ kWLiQ+ ksjl

,d ikjHkklh 'osrekseh Bksl gSA ;g fo"kSyk] ty esa vfoys; ijarq dkcZu MkblYiQkbM esa
foys; gksrk gS rFkk v¡/sjs esa nhIr gksrk gS (jlkslanhfIr)A

vfozQ; ok;qeaMy esa ;g mcyrs gq, NaOH foy;u esa ?kqydj PH3 nsrk gSA

4 2 3 2 2P 3NaOH 3H O PH 3NaH PO+ + → +

                      (lkfs M;e gkbikis QkLW iQkbV)

P4 v.kqvksa esa dks.kh; ruko osQ dkj.k] ftuesa dks.k osQoy 60° dk gS] 'osr
iQ+ kWLiQ+ ksjl de LFkk;h gS rFkk lkekU; ifjfLFkfr;ksa esa nwljh Bksl izkoLFkkvksa ls vfèkd
fozQ;k'khy gksrk gSA ;g ok;q esa rsth ls vkx idM+dj P4O10 osQ l?ku 'osr /we nsrk gS

4 2 4 10P 5O P O+ →

;g fofoDr prq"iQydh; P4 v.kqvksa ls cuk gksrk gS tSlk fp=k 7-2 esa fn[kk;k x;k gSA

yky I+kQkWLI+kQksjl

'osr iQ+ kWLiQ+ ksjl dks tc vfØ; okrkoj.k esa 573K rki ij dbZ fnuksa rd xeZ djus ij
izkIr gksrk gSA tc yky iQ+ kWLiQ+ ksjl dks mPp nkc ij xeZ fd;k tkrk gS rks dkys

iQ+ kWLiQ+ ksjlosQ izkoLFkkvksa dh Jsf.k;k¡ izkIr gksrh gSaA yky iQ+ kWLiQ+ ksjl
yksgs&tSlh /wlj ped okyk gksrk gSA ;g xU/ghu] vfo"kSyk rFkk
ty ,oa dkcZu MkblYiQkbM esa vfoys; gSA jklk;fud :i ls
yky iQ+ kWLiQ+ ksjl] 'osr iQ+ kWLiQ+ ksjl dh rqyuk esa cgqr de fozQ;k'khy
gksrk gSA ;g v¡èksjs esa nhIr ugha gksrkA ;g cgqydh gksrk gS ftlesa
P4 prq"iQyd  Ükà[kyk osQ :i esa ,d&nwljs ls tqM+s jgrs gSa tSlk
fp=k 7-3 esa fn[kk;k x;k gSA

dkyk I+kQkWLI+kQksjl

dkys iQ+ kWLiQ+ ksjl osQ nks :i gksrs gSa] α−dkyk iQ+ kWLiQ+ ksjl rFkk β−dkyk iQ+ kWLiQ+ ksjlA
yky iQ+ kWLiQ+ ksjl dks 803 K ij] cUn ufydk esa xeZ djus ij α−dkyk iQ+ kWLiQ+ ksjl curk
gSA bls ok;q esa mèoZikfrr fd;k tk ldrk  gS rFkk blosQ fØLVy vikjn'khZ] ,durk{k
;k f=kleurk{k gksrs gSaA ;g ok;q esa vkDWlho`Qr ugha gksrkA β−dkyk iQ+ kWLiQ+ ksjl 'osr
iQ+ kWLiQ+ ksjl dks 473 K rki rFkk mPp nkc ij xeZ djosQ cuk;k tkrk gSA ;g ok;q esa 673

K rd ugha tyrkA

fojpu

iQ+ kWLiQ+ hu] oSQfYl;e iQ+ kWLiQ+ kbM dh ty ;k ruq HCl ls vfHkfozQ;k }kjk cukbZ tkrh gSA

3 2 2 2 3Ca P +6H 3Ca(OH) +2PH→

P

P P

P

60°

fp=k 7-2µ 'osr I+kQkWLI+kQkssjl

P P P

P P P

P P P P P P

fp=k 7-3µ yky I+kQkWLI+kQksjl

777---777 Q+ kWLQ+ hu
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3 2 2 3Ca P +6HCl 3CaCl +2PH→

iz;ksx'kkyk esa] ;g 'osr iQ+ kWLiQ+ ksjl dks CO2 dk vfozQ; okrkoj.k esa lkanz dkWfLVd
lksMk foy;u osQ lkFk xeZ djosQ cukbZ tkrh gSA

4 2 3 2 2P 3NaOH 3H O PH 3NaH PO+ + → +

(lkfs M;e gkbik s iQkLW iQkbV)

'kq¼ voLFkk esa ;g vToyu'khy gksrh gS ysfdu P2H4 ;k P4 osQ ok"iksa dh
mifLFkfr osQ dkj.k ;g Toyu'khy gks tkrh gSA v'kqf¼;ksa ls 'kq¼ djus osQ fy,] bls HI

esa vo'kksf"kr fd;k tkrk gSA ftlls iQkLiQksfu;e vk;ksMkbM (PH4I) cu tk, tks KOH

ls vfHkfozQ;k djkus ij iQkWLiQhu ns nsrk gSA

4 2 3PH I KOH KI H O PH+ → + +

xq.k

;g ,d jaxghu] lM+h eNyh osQ leku xa/ okyh vR;ar fo"kSyh xSl gSA ;g HNO3, Cl2
rFkk Br2 tSls vkDlhdkjdksa osQ ok"iksa dh vfrlw{e ek=kk osQ laioZQ esa vkus ij foLiQksfVr
gksrh gSA

;g ty esa vkaf'kd :i ls foys; gSA PH3 dk tyh; foy;u izdk'k dh mifLFkfr
esa fo?kfVr gksdj yky iQ+ kWLiQ+ ksjl rFkk H2 nsrk gSA dkWij lYisQV ;k ejD;wfjd DyksjkbM
foy;u }kjk vo'kksf"kr djus ij laxr iQkWLiQkbM izkIr gksrs gSaA

4 3 3 2 2 43CuSO 2PH Cu P 3H SO+ → +

2 3 3 23HgCl 2PH Hg P 6HCl+ → +

iQ+ kWLiQ+ ksjl veksfu;k dh rjg nqcZy {kkjdh; gS rFkk vEyksa osQ lkFk iQkWLiQksfu;e
;kSfxd nsrh gS] mnkgj.kkFkZµ

3 4PH HBr PH Br+ →

mmmiii;;;kkkss sxxxss ss

iQ+ kWLiQ+ hu dk Lor% LiwQrZ ngu dk rduhdh :i ls mi;ksx gksEt flXuyksa esa fd;k tkrk gSA oSQfYl;e dkckZbM
rFkk oSQfYl;e iQ+ kWLiQ+ kbM osQ ik=kksa dks Nsfnr djosQ leqnz esa isaQd fn;k tkrk gS ftlls xSlsa mRiUu gksrh gSa] tyrh
gSa vkSj laosQr osQ :i esa dk;Z djrh gSaA ;g /weiV esa Hkh iz;qDr gksrh gSaA

mnkgj.k 7.6

gy

fdl rjg ls ;g fl¼ dj ldrs gSa fd PH3 dh izo`Qfr {kkjdh; gS\

PH3 HI tSls vEyksa ls fozQ;k djrk gS ftlls PH4I curk gS tks ;g n'kkZrk gS fd bldh izo`Qfr
{kkjdh; gSA

PH3 + HI → PH4I

iQ+ kWLiQ+ ksjl ijek.kq ij ,dkdh ;qxy dh mifLFkfr osQ dkj.k PH3 mijksDr vfHkfØ;k esa ywbl
Nkjd dh rjg dk;Z dj jgh gSA



181 p-CykWd osQ rRo

iiikkkBBB~~ ~;;;fffuuufffgggrrr   iiizz z'''uuu~~ ~ zz z~ z

7.7 PH3 ls PH4

+ dk vkca/ dks.k vf/d gSA D;ksa\

7.8 D;k gksrk gS tc 'osr iQ+ kWLiQ+ ksjl dks CO2 osQ vfozQ; okrkoj.k esa lkanz dkWfLVd lksMk foy;u osQ lkFk
xeZ djrs gSa\

iQ+ kWLiQ+ ksjl nks izdkj osQ gSykbM cukrk gSµ

PX3 (X= F, Cl, Br, I) rFkk PX5 (X=F, Cl, Br)A

fojpu

;g 'osr iQ+ kWLiQ+ ksjl ij 'kq"d Dyksjhu izokfgr djus ls izkIr gksrk gS

4 2 3P 6Cl   4PCl+ →

;g Fkk;ksfuy DyksjkbM dh vfHkfozQ;k 'osr iQ+ kWLiQ+ ksjl osQ lkFk djus ls Hkh izkIr fd;k
tkrk gSA

4 2 3 2 2 2P 8SOCl 4PCl 4SO 2S Cl+ → + +

xq.k

;g jaxghu rSyh; nzo gS rFkk ueh dh mifLFkfr esa ty vi?kfVr gks tkrk gSA

3 2 3 3PCl 3H O H PO +3HCl+ →

;g CH3COOH, C2H5OH tSls –OH lewg ;qDr dkcZfud ;kSfxdksa ls fozQ;k djrk gS

3 3 3 3 33CH COOH PCl 3CH COCl H PO+ → +

2 5 3 2 5 3 33C H OH PCl 3C H Cl  H PO+ → +

bldh vkòQfr fijSfeMh gS tSlk ;gk¡ fp=k esa fn[kk;k gS ftlesa iQ+ kWLiQ+ ksjl SP
3 ladfjr gSA

fojpu

iQ+ kWLiQ+ ksjl isUVkDyksjkbM 'osr iQkWLiQksjl dh 'kq"d Dyksjhu osQ vkf/D; esa vfHkfozQ;k ls
curk gSA

4 2 5P 10Cl 4PCl+ →

bls iQ+ kWLiQ+ ksjl ij SO2Cl2 dh fozQ;k }kjk Hkh cuk;k tk ldrk gSA

4 2 2 5 2P 10SO Cl 4PCl 10SO+ → +

xq.k

PCl5 ,d gYdk ihr&'osr ikmMj gS rFkk ue ok;q esa ;g ty vi?kfVr gksdj POCl3
nsrk gS vkSj varr% iQkWLiQksfjd vEy esa ifjofrZr gks tkrk gSA

5 2 3PCl H O POCl 2HCl+ → +

3 2 3 4POCl 3H O H PO 3HCl+ → +

xeZ djus ij ;g mèoZikfrr gksrk gS ijUrq vf/d xeZ djus ls fo;ksftr gks tkrk gSA

5 3 2PCl PCl Cl→ +rki

777---888 QQQ++ +++ ++ kkkWW WLLLWW WW QQQ++ +++ ++ kkkss sjjjlll   ss ss dddss sss ss
gggSS SyyykkkbbbMMMSS SS

7-8-1 iQ+ kWLiQ+ ksjl
VªkbZDyksjkbM

P

Cl
Cl Cl

7-8-2 iQ+ kWLiQ+ ksjl
isUVkDyksjkbM
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;g –OH lewg ;qDr dkcZfud ;kSfxdksa osQ lkFk vfHkfozQ;k djosQ mUgsa Dyksjks O;qRiUuksa
esa ifjofrZr dj nsrk gSA

2 5 5 2 5 3C H OH PCl C H Cl POCl HCl+ → + +

3 5 3 3CH COOH PCl CH COCl POCl +HCl+ → +

lw{e foHkkftr /krq,a PCl5 osQ lkFk xje djus ij laxr DyksjkbM cukrh gSaA

5 3

5 4 3

2Ag PCl 2AgCl PCl

Sn 2PCl SnCl 2PCl

+ → +

+ → +

bldk mi;ksx oqQN dkcZfud ;kSfxdksa osQ la'ys"k.k esa fd;k tkrk gS mnkgj.kkFkZµ
C2H5Cl, CH3COCl

nzo rFkk xSlh; izkoLFkkvksa esa bldh lajpuk f=kleurk{k f}fijSfeMh gksrh gS tSlk
;gk¡ n'kkZ;k x;k gSA

rhuksa fuj{kh; (equatorial) P–Cl vkca/ lerqY; gSaA

tcfd nks v{kh; vkca/ (axial) fuj{kh; ca/ksa ls cM+s gSaA bldk eq[; dkj.k ;g
gS fd fuj{kh; vkca/ ;qxyksa dh rqyuk esa v{kh; (axial) vkca/ ;qxyksa ij vfèkd
izfrd"kZ.k gksrk gSA

Bksl izkoLFkk esa] ;g ,d vk;fud Bksl [PCl4]
+
[PCl6]

– dh rjg fo|eku gksrk
gS] ftlesa èkuk;u [PCl4

+
] prq"iQydh; gksrk gS rFkk Í.kk;u [PCl6]

– v"ViQydh;
gksrk gSA

mnkgj.k 7.7

gy

PCl3 ueh esa /we D;ksa nsrk gS\

ueh dh mifLFkfr esa PCl3 ty&vi?kfVr gksdj HCl osQ /we nsrk gSA

3 2 3 3PCl 3H O H PO + 3HCl+ →

D;k PCl5 osQ ik¡pksa vkca/ lerqY; gSa\ vius mÙkj dh iqf"V dhft,A

PCl3 dh f=kdks.kh; f}fijSfeMh lajpuk gSA buosQ rhuksa fuj{kh; (equatorial) P-Cl vkca/
leku gSaA ijarq nks v{kh; vkca/ fHkUu gSa rFkk fuj{kh; vkca/ksa ls cM+s gSaA

mnkgj.k 7.8

gy

iiikkkBBB~~ ~;;;fffuuufffgggrrr   iiizz z'''uuu~~ ~ zz z~ z

7.9 D;k gksrk gS tc PCl5 dks xeZ djrs gSa\

7.10 PCl5 dh Hkkjh ikuh esa ty vi?kVu vfHkfozQ;k dk larqfyr lehdj.k fyf[k,A

I+kQkWLI+kQksjl vusd vkWDlks vEy cukrk gSA I+kQkWLI+kQksjl osQ egRoiw.kZ vkWDlksvEy lw=k] cukus
dh fof/ rFkk mudh lajpukvksa esa mifLFkr dqN vfHky{kf.kd vkca/ksa dks lkj.kh 7-5 esa
fn;k x;k gSA vkWDlksvEyksa osQ la?kVu H2O v.kq vFkok O-ijek.kq osQ xzg.k djus ;k R;kxus
dh n`f"V ls ijLij lacaf/r gksrs gSaA dqN egRoiw.kZ vkWDlksvEyksa dh lajpuk,a fp=k 7-4 esa
nh xbZ gSa µ

777---999 QQQ++ +++ ++ kkkWW WLLLWW WW QQQ++ +++ ++ kkkss sjjjlllss ss  dddss sss ss
vkWDlks vEy
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lkj.kh 7.5µ iQ+ kWLiQ+ ksjl osQ vkWDlksvEy

uke lw=k iQ+ kWLiQ+ ksjl dh vfHky{kf.kd vkca/ fojpu
vkDlhdj.k voLFkk rFkk mudh la[;k

gkbiksiQ+ kWLiQ+ ksjl H3PO2 + 1 ,d P-OH 'osr P4 + {kkj
(I+kQkWLI+kQhuhd) nks P-H

,d P=O

vkWFkksZ iQ+ kWLiQ+ ksjl H3PO3 + 3 nks P-OH P2O3 + H2O

(I+kQkWLI+kQksfud) ,d P-H

,d P=O

ik;jkiQ+ kWLiQ+ ksjl H4P2O5 + 3 nks P-OH PCl3 + H3PO3

nks P-H

nks P=O

gkbiksI+kQkWLI+kQksfjd H4P2O6 + 4 pkj P-OH yky P4 + {kkj
nks P=O

,d P–P

vkFkksZI+kQkWLI+kQksfjd H3PO4 + 5 rhu P-OH P4O10+H2O

,d P=O

ik;jks I+kQkWLI+kQksfjd H4P2O7 + 5 pkj P-OH xeZ I+kQkWLI+kQksfjd
nks P=O vEy
,d P–O–P

esVkI+kQkWLI+kQksfjd* (HPO3)n + 5 rhu P-OH I+kQkWLI+kQksjl vEy
rhu P=O + Br2, cUn uyh esa xeZ
rhu P–O–P

* osQoy cgqydh :i esa vfLrRo (HPO3)3 osQ vfHky{kf.kd vkca/ lkj.kh esa fn, x, gSaA

fp=k 7-4µ I+kQkWLI+kQksjl osQ oqQN
izeq[k vkDlksvEyksa dh
lajpuk,a

H3PO2

gkbiksiQkLiQksjl vEy
H3PO3

vkFkksZiQkWLiQksjl vEy
H3PO4

vkFkksZiQkWLiQksfjd vEy
H4P2O7

ik;jksiQkWLiQksfjd vEy

(HPO3)3
ikWyhesVkiQkWLiQksfjd vEy

(HPO3)3
lkbDyksVªkbesVkI+kQkWLI+kQfjd vEy
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vkWDlksvEyksa esa I+kQkWLI+kQksjl vU; ijek.kqvksa }kjk prq"iQydh; :i ls f?kjk jgrk gSA lHkh
vEyksa esa de&ls&de ,d P=O vkca/ rFkk ,d P-OH vkca/ gksrk gSA mu vkDWlksvEyksa
esa] ftuesa I+kQkWLI+kQksjl dh fuEu vkDlhdj.k voLFkk (+5 ls de) gksrh gS] P = O rFkk P–

OH vkca/ksa osQ vfrfjDr ;k rks P-P (tSls H2P2O6 esa) ;k P–H (tSls H3PO2 esa)
vkca/ gksrs gSa] ijarq nksuksa ughaA I+kQkWLI+kQksjl dh +3 vkWDlhdj.k voLFkk okys bu vEyksa dh
izo`fÙk] mPp ;k fuEu vkWDlhdj.k voLFkkvksa esa vlekuqikfrr gksus okyh gksrh gSA mnkgj.k
osQ fy, vkFkksZiQ+ kWLiQ+ ksjl vEy (;k I+kQkWLI+kQksjlvEy) xeZ djus ij vlekuqikfrr gksdj vkFkksZiQ+
kWLiQ+ ksfjd vEy (;k I+kQkWLI+kQksfjdvEy) rFkk I+kQkWLI+kQhu nsrk gSA

   3 3 3 4 34H PO 3H PO PH→ +

og vEy ftuesa P–H vkca/ gksrs gSa] izcy vipk;d xq.k okys gksrs gSaA blhfy,
gkbiks I+kQkWLI+kQksjl vEy esa nks P–H vkca/ gksus osQ dkj.k ;g ,d vPNk vipk;d gS rFkk
;s mnkgj.k osQ fy, AgNO3 dks /kfRod pk¡nh esa vifpr dj nsrk gSA

    4 AgNO3 + 2H2O + H3PO2  →  4Ag + 4HNO3 + H3PO4

;s P–H vkca/ vk;uho`Qr gksdj H+ ugha nsrs rFkk {kkjdrk esa dksbZ Hkwfedk ugha
fuHkkrsA osQoy os gh gkbMªkstu ijek.kq vk;uu ;ksX; gksrs gSaA tks vkSj {kkjdrk mRiÂ djrs
gSaA P–OH vkca/ esa vkDWlhtu osQ lkFk tqM+s jgrs gSaA blfy, H3PO3 rFkk H3PO4

ozQe'k% f}{kkjdh; vkSj f=k{kkjdh; gSa_ D;kasfd H3PO3 dh lajpuk esa nks P-OH vkca/
rFkk H3PO4 rhu vkca/ gksrs gSaA

mnkgj.k 7.9

gy

vki H3PO2 dh lajpuk osQ vk/kj ij bldk vipk;d O;ogkj oSQls Li"V dj ldrs gSa\

H3PO2 esa] nks H ijek.kq P ijek.kq ls lh/s vkcaf/r gksrs gSa tks bl vEy dks vipk;d xq.k
nsrs gSaA

iiikkkBBB~~ ~;;;fffuuufffgggrrr   iiizz z'''uuu~~ ~ zz z~ z

7.11 H3PO4 dh {kkjdrk D;k gS\

7.12 D;k gksrk gS tc H3PO3 dks xje djrs gaS\

vkorZ lkj.kh osQ oxZ 16 esa vkWDlhtu] lYiQj] flyhfu;e] VsY;wfj;e rFkk iksyksfu;e
fufgr gSaA ;g dHkh&dHkh osQYdkstkSu lewg dh rjg tkuk tkrk gSA ;g uke] czkl osQ fy,
xzhd Hkk"kk osQ 'kCn ls O;qRiUu gqvk gS rFkk lYiQj ,oa blosQ leoaf'k;ksa dk dkWij osQ lkFk
laxq.ku gksus dh vksj bafxr djrk gSA vf/dka'k dkWij [kfutksa esa ;k rks vkWDlhtu vFkok
lYiQj vkSj cgq/k oxZ osQ vU; lnL; ik, tkrs gSaA

i`Foh ij lHkh rRoksa esa ls vkWDlhtu lcls vf/d izpqjrk esa ikbZ tkrh gSA HkwiiZVh osQ
nzO;eku dk yxHkx 46-6» vkWDlhtu osQ }kjk fufeZr gSA 'kq"d ok;q esa vk;ru osQ vuqlkj
20-946» vkWDlhtu gksrh gSA

777---111000 oxZ 16 dddss s      ss ss rRo

7-10-1 miyC/rk
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gkyk¡fd HkwiiZVh esa lYiQj dh miyC/rk osQoy 0-03 ls 0-1» gS] la;qDr voLFkk
esa lYiQj eq[;r;k lYisQVksa osQ :i esa ftIle CaSO4.2H2O, ,ile yo.k
MgSO4.7H2O, csjkbV BaSO4 rFkk lYiQkbMksa osQ :i esa xsysuk PbS, ;'kn CySaM
ZnS, dkWij ikbjkWbV CuFeS2 esa ikbZ tkrh gSA lYiQj dh lw{e ek=kk Tokykeq[kh esa
gkbMªkstu lYiQkbM osQ :i esa ikbZ tkrh gSA dkcZfud inkFkksZa_ tSls— vaMs] izksVhu] yglqu]
I;k”k] ljlksa] cky rFkk mQu esa lYiQj gksrh gSA

flyhfu;e rFkk VsY;wfj;e lYiQkbM v;Ldksa esa /krq lsysukbMksa rFkk VsyqjkbMksa osQ :i
esa ik, tkrs gSaA iksyksfu;e izo`Qfr esa Fkksfj;e rFkk ;wjsfu;e [kfutksa osQ fo?kVu mRikn osQ
:i esa ik;k tkrk gSA

oxZ 16 osQ egRoiw.kZ ijekf.od ,oa HkkSfrd xq.k muosQ bysDVªkWfud foU;kl osQ vkèkkj
ij lkj.kh 7-6 esa fn, x, gSaA dqN ijekf.od HkkSfrd rFkk jklk;fud xq.kksa vkSj mudh
izo`fÙk;ksa dh foospuk uhps dh xbZ gSA

xq.k O S Se Te Po

ijek.kq ozQekad 8 16 34 52 84

ijek.kq nzO;eku/g mol
–1

16.00 32.06 78.96 127.60 210.00

bysDVªkWfud foU;kl [He]2s
2
2p

4
[Ne]3s

2
3p

4
[Ar]3d

10
4s

2
4p

4
[Kr]4d

10
5s

2
5p

4
[Xe]4f

14
5d

10
6s

2
6p

4

lgla;kstd f=kT;k/(pm)
a

66 104 117 137 146

vk;uh f=kT;k] E2–
/pm 140 184 198 221 230

b

bysDVªkWu yfC/ ,UFkSYih –141 –200 –195 –190 –174

/∆egH kJ mol
–1

vk;uu ,UFkSYih 1314 1000 941 869 813

(∆iH1)/kJ mol
–1

fo|qr~Í.kRedrk 3.50 2.58 2.55 2.01 1.76

?kuRo /g cm
–3 

(298 K) 1.32
c

2.06
d

4.19
e

6.25 –

xyukad/K 55 393
f

490 725 520

DoFkukad/K 90 718 958 1260 1235

vkWDlhdj.k voLFkk,a* –2,–1,1,2 –2,2,4,6 –2,2,4,6 –2,2,4,6 2,4

a ,dy ca/  b yxHkx eku 
 c xyukad ij d fo"keyack{k xa/d e "kV~dks.kh; /wlj  f ,durk{k :i] 673 K.

* vkWDlhtu] vkDWlhtu ÝyqvksjkbMksa] OF2 rFkk O2F2

  esa ozQe'k% +2 rFkk +1 vkWDlhdj.k voLFkk n'kkZrh gSA

lkj.kh 7.6µ oxZ 16 osQ rRoksa osQ dqN HkkSfrd xq.k

oxZ 16 osQ rRoksa osQ cká dks'kksa esa N% bysDVªkWu gksrs gSa rFkk lkekU; bysDVªkWfud foU;kl
ns

2
np

4 gksrk gSA

oxZ esa mQij ls uhps dh vksj c<+us ij dks'kksa dh la[;k esa o`f¼ osQ dkj.k vk;uh rFkk
ijek.kq f=kT;kvksa osQ ekuksa esa o`f¼ gksrh gSA rFkkfi vkWDlhtu ijek.kq dk vkdkj viokn
Lo:i NksVk gksrk gSA

7-10-2 bysDVªkWfud foU;kl

7-10-3 ijek.kq rFkk
vk;uh f=kT;k
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oxZ esa uhps dh vksj c<+us ij vk;uu ,UFkSYih esa deh gksrh gSA bldk dkj.k vkdkj esa
o`f¼ gSA rFkkfi bl oxZ osQ rRoksa dh vk;uu ,UFkSYih dk eku oxZ 15 osQ laxr vkorksa
osQ rRoksa ls fuEu gksrk gSA bldk dkj.k ;g gS fd oxZ 15 osQ rRoksa esa vfrfjDr LFkkf;Ro
izkIr v/ZHkfjr bysDVªkWfud foU;kl osQ p–d{kd mifLFkr gksrs gSaA

vkWDlhtu ijek.kq dh lqlac¼ izo`Qfr osQ dkj.k bldh bysDVªkWu yfC/ ,UFkSYih lYiQj dh
vis{kk de Í.kkRed gksrh gSA rFkkfi lYiQj ls iksfyfu;e rd iqu% blosQ eku de
Í.kkRed gksrs tkrs gSaA

Ýyqvksjhu osQ ckn] vkWDlhtu dh fo|qr~Í.kkRedrk dk eku] lc rRoksa ls mPpre gksrk
gSA oxZ esa ijek.kq ozQekad esa o`f¼ osQ lkFk fo|qr~Í.kkRedrk esa deh gksrh tkrh gSA blls
;g iznf'kZr gksrk gS fd vkWDlhtu ls iksyksfu;e rd èkkfRod y{k.kksa esa o`f¼ gksrh gSA

7-10-7 HkkSfrd xq.k

7-10-8 jklk;fud xq.k

7-10-4 vk;uu ,UFkSYih

7-10-5 bysDVªkWu yfC/
,UFkSYih

7-10-6 fo|qr~Í.kkRedrk

mnkgj.k 7.10

gy

oxZ 15 osQ laxr vkorks± osQ rRoksa dh rqyuk esa oxZ 16 osQ rRoksa dh izFke vk;uu ,UFkSYih dk
eku lkekU;r;k de gksrk gS] D;ksa\

oxZ 15 osQ rRoksa esa vfrfjDr LFkkf;Ro izkIr v/ZHkfjr bysDVªkWfud foU;kl osQ p-d{kd gksrs gSaA
vr% oxZ 16 osQ rRoksa dh rqyuk esa buesa ls bysDVªkWu dks fudkyus esa cgqr vf/d ek=kk esa mQtkZ
dh vko';drk gksrh gSA

oxZ 16 osQ rRoksa osQ dqN HkkSfrd xq.k lkj.kh 7-6 esa fn, x, gSaA vkWDlhtu rFkk lYiQj
v/krq] flyhfu;e rFkk VsY;wfj;e mi/krq gSa tcfd iksyksfu;e ,d /krq gSA iksyksfu;e
jsfM;ks/ehZ gksrk gS rFkk vYi vk;q gS (v/kZ;q 13-8 fnu)A lHkh rRo vij:irk iznf'kZr
djrs gSaA oxZ esa uhps dh vksj c<+us ij ijek.kq ozQekad esa o`f¼ osQ lkFk xyukad rFkk
DoFkukad esa òf¼ gksrh gSA vkWDlhtu rFkk lYiQj osQ xyukad vkSj DoFkukad osQ eè; cgqr
”;knk varj dks mudh ijek.kqdrk osQ vk/kj ij le>k;k tk ldrk gSA vkWDlhtu
f}ijek.kqd v.kq (O2) osQ :i esa fo|eku gksrk gS tcfd lYiQj cgqijek.kqd v.kq (S8)
osQ :i esa fo|eku gksrk gSA

vkWDlhdj.k voLFkk,a rFkk jklk;fud fozQ;k'khyrk esa izo`fÙk;k¡

oxZ 16 osQ rRo vusd vkWDlhdj.k voLFkk,a (lkj.kh 7-6) iznf'kZr djrs gSaA &2
vkWDlhdj.k voLFkk dk LFkkf;Ro oxZ esa uhps dh vksj ?kVrk gSA iksfyfu;e dfri; gh
&2 vkWDlhdj.k voLFkk iznf'kZr djrk gSA vkWDlhtu dh fo|qr~Í.kkRedrk cgqr mPp gksus
osQ dkj.k OF2 osQ mnkgj.k dks NksM+ dj ftlesa bldh vkWDlhdj.k voLFkk +2 gSA ;g
osQoy &2 Í.kkRed vkWDlhdj.k voLFkk n'kkZrk gSA oxZ osQ vU; rRo +2, +4,+6

vkWDlhdj.k voLFkk,a n'kkZrs gSa] ysfdu +4 rFkk +6 vf/d lkekU; gSaA lYiQj flyhfu;e
rFkk VsY;wfj;e lkekU;r;k vkWDlhtu osQ lkFk ;kSfxdksa esa +4  vkWDlhdj.k voLFkk rFkk
Ýyqvksjhu osQ lkFk ;kSfxdksa esa +6 vkWDlhdj.k voLFkk n'kkZrs gSaA oxZ esa uhps dh vksj c<+us
ij +6 vkWDlhdj.k voLFkk dk LFkkf;Ro ?kVrk gS vkSj +4 vkWDlhdj.k voLFkk dk
LFkkf;Ro c<+rk gS (vfØ; ;qXe izHkko)A +4 rFkk +6 vkWDlhdj.k voLFkkvksa esa vkcaèku
izkFkfed :i ls lgla;kstd gksrk gSA
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vkWDlhtu dk vlkekU; O;ogkj

f}rh; vkorZ esa mifLFkr p&Cykd osQ vU; lnL;ksa dh Hkk¡fr vkWDlhtu dk vlkekU;
O;ogkj blosQ NksVs vkdkj rFkk mPp fo|qr~Í.kkRedrk osQ dkj.k gksrk gS NksVs vkdkj rFkk
mPp fo|qr~Í.kkRedrk osQ izHkkoksa dk ,d fof'k"V mnkgj.k ty esa izcy gkbMªkstu ca/
dh mifLFkfr gS tks fd H2S esa ugha ik;k tkrk gSA

vkWDlhtu esa d d{kdksa dh vuqifLFkfr osQ dkj.k bldh lgla;kstdrk 4 rd lhfer
gksrh gS vkSj O;ogkj esa 2 ls vf/d nqyZHk gSA nwljh vksj oxZ osQ vU; rRoksa esa la;kstdrk
dks'k dk foLrkj gks ldrk gS vkSj lgla;kstdrk 4 ls vf/d gksrh gSA

(i) gkbMªkstu osQ izfr fozQ;k'khyrk

oxZ 16 osQ lHkh rRo H2E (E = O, S, Se, Te, Po) izdkj osQ gkbMªkbM cukrs gSaA
gkbMªkbMksa osQ dqN xq.k lkj.kh 7-7 esa fn, x, gSaA buoQk vEyh; xq.k H2O ls H2Te rd
c<+rk gSA vEyh; xq.k esa o`f¼ dks oxZ esa uhps dh vksj tkus ij osQ fy, ca/ (H-E)

fo;kstu ,UFkSYih esa deh }kjk le>k tk ldrk gSA ca/ (H-E) fo;kstu ,UFkSYih esa oxZ
esa uhps dh vksj tkus ij deh gksus osQ dkj.k gkbMªkbMksa osQ rkih; LFkkf;Ro esa Hkh H2O

ls ysdj H2Po rd deh gksrh gSA ty osQ vfrfjDr lHkh gkbMªkbM vipk;d xq.k okys
gksrs gSa rFkk ;g xq.k H2S ls ysdj H2Te rd c<+rk gSA

xq.k H
2
O H

2
S H

2
Se H

2
Te

 a
 tyh; foy;u] 298 K

xyukad/K 273 188 208 222

DoFkukad/K 373 213 232 269

H–E nwjh/pm 96 134 146 169

HEH dks.k (°) 104 92 91 90

∆f H/kJ mol
–1

–286 –20 73 100

∆ fo;kstu H (H–E)/kJ mol
–1

463 347 276 238

fo;kstu fLFkjkada
1.8×10

–16
1.3×10

–7
1.3×10

–4
2.3×10

–3

(ii) vkWDlhtu osQ izfr fozQ;k'khyrk

;s lHkh rRo EO2 rFkk EO3 izdkj osQ vkWDlkbM cukrs gSa tgk¡ E = S, Se, Te rFkk
Po A vkstksu (O3) rFkk lYiQj MkbvkWDlkbM (SO2) xSlsa gSa tcfd flyhfu;e MkbvkWDlkbM
(SeO2) ,d Bksl gSA MkbvkWDlkbM dk vipk;d xq.k SO2 ls TeO2 rd de gksrk tkrk
gSA SO2 ,d vipk;d gS tcfd TeO2 ,d vkWDlhdkjd gSA EO2 izdkj osQ vkWDlkbMksa
osQ vfrfjDr lYiQj] flyhfu;e rFkk VsY;wfj;e EO3 izdkj osQ vkWDlkbM (SO3, SeO3,

TeO3) Hkh cukrs gSaA nksuksa izdkj osQ vkWDlkbM vEyh; izo`Qfr osQ gksrs gSaA

(iii) gSykstu osQ izfr fozQ;k'khyrk

oxZ 16 osQ rRo EX6, EX4 rFkk EX2 izdkj osQ vusd gSykbM cukrs gSa] tgk¡ E bl
oxZ dh /krq gS rFkk X ,d gSykstu gS] gSykbMksa dk LFkkf;Ro osQ ?kVus dk ozQe gS
F>Cl>Br>IA gsDlkgSykbMksa esa osQoy gsDlkÝyqvksjkbM gh LFkk;h gSykbM gksrs gSaA lHkh

lkj.kh 7.7µ oxZ 16 osQ rRoksa osQ gkbMªkbMksa osQ xq.k
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gsDlkÝyqvksjkbM xSlh; izo`Qfr osQ gSaA budh lajpuk v"ViQydh; gksrh gSA lYiQj
gsDlkÝyqvksjkbM] SF6, f=kfoeh; dkj.kksa ls vlk/kj.k :i ls LFkk;h gksrk gSA

VsVªkÝyqvksjkbMksa esa ls SF4 ,d xSl] SeF4 nzo rFkk TeF4 ,d Bksl gSA ;s
gsDlkÝyqvksjkbM sp

3
d ladfjr gksrs gSa] vr% budh lajpuk f=kdks.kh; f}fijSfeMh gksrh gS

ftlesa ,d fuj{kh; (equatorial)  fLFkfr ij ,d ,dkdh bysDVªkWu ;qxy gksrk gSA ;g
T;kfefr lh&lkW (see-saw) T;kfefr Hkh dgykrh gSA

vkWDlhtu dks NksM+dj lHkh rRo MkbDyksjkbM rFkk MkbczksekbM cukrs gSaA ;g
MkbgsykbM SP

3 ladj.k }kjk curs gSa rFkk prq"iQydh; lajpuk osQ gksrs gSaA lqifjfpr
eksuksykbM f}r;h (dimer) izo`Qfr osQ gSa tSls S2F2, S2Cl2, S2Br2, Se2Cl2 rFkk
Se2Br2 A ;g f}r;h gsykbM fuEu izdkj ls vlekuqikfrr gksrs gSaµ

2Se2Cl2  → SeCl4+Se

mnkgj.k 7.11

gy

H2S, H2Te dh vis{kk de vEyh; D;ksa gS\

oxZ esa uhps dh vksj c<+us ij ca/ (E–H) fo;kstu ,UFkSYih esa deh vkus osQ dkj.k vEyh;
xq.kksa esa o`f¼ gksrh gSA

iiikkkBBB~~ ~;;;fffuuufffgggrrr   iiizz z'''uuu~~ ~ zz z~ z

7.13 lYiQj osQ egRoiw.kZ lzksrksa dks lwfpc¼ dhft,A

7.14 oxZ 16 osQ rRoksa osQ gkbMªkbMksa osQ rkih; LFkkf;Ro osQ ozQe dks fyf[k,A

7.15 H2O ,d nzo rFkk H2S xSl D;ksa gS\

fojpu

MkbvkWDlhtu] iz;ksx'kkyk esa fuEufyf[kr fof/;ksa ls izkIr dh tkrh gSA

(i) vkWDlhtu ;qDr yo.kksa tSls DykjsVksa] ukbVªsVksa rFkk ijeSaxusVksa dks xeZ djus ij—

2
3 2MnO

2KClO 2KCl 3O→ +rki

(ii) oS|qr jklk;fud Js.kh esa uhps osQ rRoksa osQ vkWDlkbMksa rFkk dqN /krqvksa osQ mPprj
vkWDlkbMksa osQ rkih; fo?kVu }kjk—

2Ag2O(s)  →  4Ag(s) + O2(g)

2HgO(s)   →  2Hg(l) + O2(g)

2Pb3O4(s)   →  6PbO(s)+O2(g)

2PbO2(s)   →  2PbO(s)+O2(g)

(iii) gkbMªkstu ikjkWDlkbM vklkuh ls mRizsjd tSls lw{e foHkkftr /krq,a rFkk eSaxuht
MkbvkWDlkbM }kjk fo;ksftr gksdj ty rFkk MkbvkWDlhtu nsrh gSaµ

2H2O2(aq)   →  2H2O(1) + O2(g)

O;kid Lrj ij bls ty ;k ok;q ls Hkh cuk;k tk ldrk gSA ty osQ oS|qr vi?kVu
esa gkbMªkstu oSQFkksM ij rFkk vkWDlhtu ,suksM ij eqDr gksrh gSA

777---111111 MMMkkkbbbvvvkkkWW WDDDlllhhhtttuuuWW WW
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vkS|ksfxd :i ls] MkbvkWDlhtu ok;q ls izkIr dh tkrh gSA igys dkcZu MkbvkWDlkbM
rFkk ty ok"i dks gVkrs gSa] rRi'pkr~ cph xSlksa dks nzfor djrs gSa rFkk vkaf'kd vklou
}kjk MkbukbVªkstu rFkk MkbvkWDlhtu izkIr gksrh gSaA

xq.k

MkbvkWDlhtu ,d jaxghu] xa/ghu xSl gSA 293 K rki ij bldh 100cm
3 ty esa

foys;rk 3.08cm
3 dh lhek rd gksrh gS] tks fd leqnzh rFkk tyh; thou osQ fy,

i;kZIr gSA ;g 90 K ij nzoho`Qr rFkk 55 K ij te tkrh gSA vkWDlhtu ijek.kq osQ rhu
LFkk;h leLFkkfud gSa— 16

O, 
17

O rFkk 18 OA bysDVªkWuksa dh le la[;k osQ gksus ij Hkh
vkf.od vkWDlhtu dk vuqpqacdh; gksuk foy{k.k gS (ns[ksa d{kk XI jlk;u iqLrd
,dd&4)A

MkbvkWDlhtu] osQoy oqQN /krqvksa (tSls Au, Pt) rFkk dqN mRòQ"V xSlksa dks NksM+dj
yxHkx lHkh /krqvksa vkSj v/krqvksa osQ lkFk lh/h fozQ;k djrh gSA bldk vU; rRoksa osQ lkFk
la;ksx izk;% izcy m"ek{ksih gksrk gS tks vfHkfoz Q;k tkjh j[kus esa lgk;d gksrk gSA gkyk¡fd
vfHkfozQ;k dks izkjaHk djkus osQ fy, mPp cká rki dh vko';drk gksrh gS D;ksafd
vkWDlhtu&vkWDlhtu f}ca/ dh vkca/ fo;kstu ,UFkSYih mPp (493.4 kJ mol

–1
) gksrh gSA

MkbvkWDlhtu dh /krqvksa] v/krqvksa rFkk nwljs ;kSfxdksa osQ lkFk dqN vfHkfozQ;k,a uhps
nh xbZ gSaµ

22Ca O 2CaO+ →

2 2 34Al 3O 2Al O+ →

4 2 4 10P 5O P O+ →

2 2C O CO+ →

2ZnS  + 3O2 → 2ZnO + 2SO2

4 2 2 2CH 2O CO 2H O+ → +

oqQN ;kSfxdksa dk mRizsjdh vkDlhdj.k gksrk gSA

tSlsµ 2 5V O
2 2 32SO O 2SO+ →

2CuCl
2 2 24HCl O 2Cl 2H O+ → +

mmmiii;;;kkkss sxxxss ss

lkekU; 'olu rFkk ngu izfØ;k esa bldh egÙkk osQ vfrfjDr vkWDlhtu dk mi;ksx vkWDlh,slhfVyhu osfYaMx esa_
vusd /krqvksa osQ mRiknu esa] fo'ks"kdj LVhy osQ fy, gksrh gSA vf/drj vLirkyksa vR;f/d Å¡pkbZ ij mM+kuksa
rFkk ioZrkjksgj.k esa vkWDlhtu osQ flfyaMj mi;ksx fd, tkrs gSaA nzo vkWDlhtu esa gkbMªS”khu tSls b±/uksa dk ngu
jkosQVksa dks Åij mBkus osQ fy, foLe;dkjh ncko iznku djrk gSA

iiikkkBBB~~ ~;;;fffuuufffgggrrr   iiizz z'''uuu~~ ~ zz z~ z

7.16 fuEufyf[kr esa ls dkSu lk rRo vkWDlhtu osQ lkFk lh/s vfHkfozQ;k ugha djrk\
   Zn, Ti, Pt, Fe

7.17 fuEufyf[kr vfHkfozQ;kvksa dks iw.kZ dhft,A
   (i)  C2H4 +  O2  → (ii) 4Al + 3 O2  →
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vkWDlhtu dk fdlh vU; rRo osQ lkFk f}vaxh ;kSfxd vkWDlkbM dgykrk gSA tSlk fd
igys crk;k tk pqdk gS] vkWDlhtu vkorZ lkj.kh osQ vf/drj rRoksa ls vfHkfozQ;k djosQ
vkWDlkbM cukrh gSA ,sls cgqr ls mnkgj.k gSa tgk¡ ,d rRo] nks ;k vf/d vkWDlkbM cukrk
gSA vkWDlkbMksa dh izo`Qfr rFkk xq.kksa esa vR;f/d fHkUurk gSA vkWDlkbM lkekU; (tSls
MgO, Al2O3) rFkk la;qDr ( Pb3O4, Fe3O4) gks ldrs gSaA lkekU; vkWDlkbMksa dks
muosQ vEyh;] {kkjdh; rFkk mHk;/ehZ xq.kksa ls oxhZo`Qr fd;k tk ldrk gSA vkWDlkbM tks
ty osQ lkFk la;ksx dj vEy nsrk gS] vEyh; vkWDlkbM dgykrk gS (tSls] SO2, Cl2O7,

CO2, N2O5 ) mnkgj.kkFkZ  SO2 ty osQ lkFk la;ksx dj H2SO3 vEy nsrk gSA

2 2 2 3SO H O H SO+ →

lkekU; fu;e osQ vuqlkj osQoy v/krq vkWDlkbM vEyh; gksrs gSa ijarq dqN /krqvksa
osQ vkWDlkbM ftuesa /krq dh vkWDlhdj.k voLFkk mPp gksrh gS] vEyh; gksrs gSa (tSlsµ

Mn2O7, CrO3, V2O5)A

vkWDlkbM tks ty esa {kkjd nsrs gSa] {kkjdh; vkWDlkbM dgykrs gSa (tSls Na2O,

CaO, BaO ) mnkgj.kkFkZ CaO ty osQ lkFk la;ksx dj Ca(OH)2 {kkj nsrk gSA

( )2 2CaO H O Ca OH+ →

lkekU;r;k /kfRod vkWDlkbM {kkjdh; gksrs gSaA dqN /kfRod vkWDlkbM }Sr O;ogkj
iznf'kZr djrs gSaA os vEyh; rFkk {kkjdh; nksuksa izdkj osQ vkWDlkbMksa osQ xq.k iznf'kZr djrs
gSaA bu vkWDlkbMksa dks mHk;/ehZ vkDlkbM dgrs gSaA os vEyksa rFkk {kkjdksa] nksuksa osQ lkFk
vfHkfozQ;k djrs gSaA

mnkgj.kkFkZµ Al2O3 vEyksa o {kkjdksa nksuksa osQ lkFk fozQ;k djrk gSA

( ) ( ) ( ) [ ] ( ) ( )

( ) ( ) ( ) ( )[ ]( )

3

2 62 3 2

2 3 2 3 6

Al(H O)Al O 6HCl 9H O 2 6Claq aq aqs

AlAl O 6NaOH 3H O 2Naaq aqOHs

l

l

+ −+ + → +

+ + →

oqQN ,sls vkWDlkbM gSa tks u rks vEyh; gksrs gSa u gh {kkjdh;A ;s vkWDlkbM mnklhu
vkWDlkbM dgykrs gSaA CO, NO rFkk N2O mnklhu vkWDlkbMksa osQ mnkgj.k gSaA

vks”kksu vkWDlhtu dk vij:i gS] ;g bruh fozQ;k'khy gksrh gS fd leqnz ry dh Å¡pkbZ
ij ;g yacs le; rd okrkoj.k esa ugha jgrhA yxHkx 20 km Å¡pkbZ ij ;g lw;Z osQ
izdk'k dh mifLFkfr esa ok;qeaMyh; vkWDlhtu ls curh gSA

;g vks”kksu ijr Hkw&i`"B dks ijkcSaxuh fofdj.kksa (UV) dh vf/d ek=kk ls cpkrh gSA

fojpu

vkWDlhtu dh ,d ean 'kq"d /kjk fujo oS|qr foltZu ls xq”kjs tkus ij vks”kksu esa ifjofrZr
(10») gks tkrh gSA

3O
2 
  →  2O

3
        ∆HV(298 K) = +142 kJ mol–1

pw¡fd vkWDlhtu ls vks”kksu dk fojpu ,d m"ek'kks"kh izozQe gS] vr% blosQ fojpu
esa fujo oS|qr foltZu dk mi;ksx vko';d gS rkfd bldk fo?kVu u gksA

777---111222 lllkkkeeekkkUUU;;;
vvvkkkWW WDDDlllkkkbbbMMMWW WW
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;fn vks”kksu dh 10» ls vf/d lkanzrk dh vko';drk gks rks vks”kksfu=kksa dh cSVjh
dk mi;ksx fd;k tk ldrk gS rFkk 'kq¼ vks”kksu (385 K DoFkukad) dks ,d nzo
vkWDlhtu ls f?kjs ik=k esa la?kfur fd;k tk ldrk gSA

xq.k

'kq¼ vks”kksu ,d gYdh ihr&uhyh xSl] xgjk uhyk nzo rFkk cSaxuh&dkyk Bksl gksrh gSA
vks”kksu dh vfHky{kf.kd xa/ gksrh gS vkSj FkksM+h ek=kk esa ;g gkfudkjd ugha gksrhA ijarq
;fn lkaærk 100 Hkkx izfr fefy;u (100 ppm) ls vf/d c<+ tk, rks 'okl ysus esa
vlqfo/k gksrh gS ftlls fljnnZ o feryh mRiUu gksrh gSA

vks”kksu m"ekxfrdh; :i ls vkWDlhtu dh rqyuk esa vLFkk;h gS_ D;ksafd blosQ
vkWDlhtu esa fo?kVu ls m"ek eqDr (∆H Í.kkRed) gksrh gS vkSj ,UVªkWih (∆S /ukRed)
esa òf¼ gksrh gSA nksuksa izHkko ,d&nwljs dks izcfyr djrs gSa tks blosQ vkWDlhtu esa ifjorZu
osQ fy, fxC”k mQtkZ (∆G) ifjorZu dk vf/d Í.kkRed eku nsrs gSaA blfy, ;g okLro
esa vk'p;Ztud ugha gS fd vks”kksu dh mPp lkanzrk Hk;adj foLiQksVd gks ldrh gSA

;g cgqr vklkuh ls uotkr vkWDlhtu eqDr djus osQ dkj.k ( )3 2O O O→ +

izcy vkWDlhdkjd gksrh gSA mnkgj.k osQ fy, ;g ysM lYiQkbM dks ysM lYisQV esa vkSj
vk;ksMkbM vk;uksa dh vk;ksMhu esa vkWDlho`Qr djrh gSA

PbS(s) + 4O3(g)   →   PbSO4(s) + 4O2(g)

2I
–
(aq) + H2O(l) + O3(g)   →   2OH

-
(aq) + I2(s) + O2(g)

tc vks”kksu] cksjsV ci+ Qj (mHk; izfrjks/h) (pH 9.2) ls mHk; izfrjksf/r iksVSf'k;e
vk;ksMkbM foy;u osQ vkf/D; ls vfHkfozQ;k djrh gS rks vk;ksMhu eqDr gksrh gS ftldk
ekud lksfM;e Fkk;kslYisQV foy;u osQ lkFk vuqekiu fd;k tk ldrk gSA ;g O3 xSl
osQ vkdyu dh ek=kkRed fof/ gSA

iz;ksx n'kkZrs gSa fd ukbVªkstu osQ vkWDlkbM (fo'ks"k :i ls ukbfVªd vkWDlkbM) vks”kksu
osQ lkFk vR;f/d rhozrk ls la;qDr gksrs gSaA vr% ;g lEHko gS fd lqijlksfud tsV foekuksa
osQ fudkl ra=k ls mRlftZr ukbVªkstu vkWDlkbM mQijh ok;qeaMy esa vks”kksu ijr dh lkanzrk
esa ean xfr ls {kj.k dj jgh gksA

( ) ( ) ( ) ( )3 2 2NO g O g NO g O g+ → +

bl vks”kksu ijr dks nwljk [krjk laHkor;k iszQvkWuksa osQ mi;ksx ls gS ftudk mi;ksx
,sjkslksy Lizs rFkk iz'khrdksa osQ :i esa fd;k tkrk gSA

vks”kksu v.kq esa nks vkWDlhtu&vkWDlhtu vkca/ yackb;k¡ leku gSaA (128 pm) vkSj
tSlk fd visf{kr gS v.kq dks.kh; gS ftlesa ca/d dks.k yxHkx 117

o gSA ;g fuEufyf[kr
nks izeq[k :iksa dk vuquknh ladj gSµ
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lYiQj osQ vusd vij:i gSa ftlesa ihyh fo"keyack{k (α−lYiQj) rFkk ,durk{k
(β−lYiQj) :i vfr egRoiw.kZ gSaA d{krki ij fo"keyack{k lYiQj LFkk;h vij:i gS tks
369 K rki ij xeZ djus ls ,durk{k (monoclinic) lYiQj esa :ikarfjr gks tkrh gSA

fo"keyack{k lYiQj (ααα−−−lYiQj)

;g vij:i ihys jax dk gksrk gS ftldk xyukad 385.8 K rFkk fof'k"V ?kuRo 2-
06 gksrk gSA fo"keyack{k lYiQj osQ fozQLVy xa/d 'kykdk osQ CS2 esa foy;u dks
ok"ihÑr djosQ cuk, tkrs gSa ;g ty esa vfoys; gS ijarq dqN ek=kk esa csU”khu]
,YdksgkWy rFkk bZFkj esa foys; gSA ;g CS2 esa iw.kZr;k foys; gSA

,durk{k lYiQj (βββ−−−lYiQj)

bldk xyukad 393 K gS rFkk fof'k"V ?kuRo 1-98 gS ;g CS2 esa foys; gSA lYiQj
osQ bl vij:i dks cukus osQ fy, fo"keyack{k xa/d dks ,d r'rjh esa fi?kykdj rFkk
iiM+h cuus rd BaMk djrs gSaA bl iiM+h esa nks fNnz djrs gSaA ftuesa ls cpk gqvk nzo
fudky fy;k tkrk gSA iiM+h dks gVkus ij] jaxghu] lqbZ osQ vkdkj osQ β−lYiQj osQ
fozQLVy curs gSaA

;g 369 K osQ mQij rki ij LFkk;h gS rFkk blosQ uhps rki ij α−lYiQj esa
:ikarfjr gks tkrh gSA blosQ foijhr α−lYiQj 369 K ls uhps rki ij LFkk;h gS rFkk
blosQ mQij rki ij β−lYiQj esa :ikarfjr gks tkrh gSA 369 Κ ij nksuksa :i LFkk;h
gSaA ;g rki] laozQe.k rki dgykrk gSA fo"keyack{k rFkk ,durk{k nksuksa gh lYiQj
vij#iksa esa S8 v.kq gksrs gSaA ;g S8 v.kq fofHkUu izdkj ls laoqQfyr gksdj fofHkUu
fozQLVyh; lajpuk,¡ cukrs gSaA nksuksa vij:iksa esa S8 oy; izoqaQfpr gksrh gSa rFkk
fdjhVkdkj (crown shaped) gksrh gSA vkf.od foek,a fp=k 7-5 (d) esa iznf'kZr
dh xbZ gSaA

fiNys nks n'kdksa esa lYiQj osQ vusd :ikarj.k la'ysf"kr fd, x, gSa ftuesa 6&20
lYiQj ijek.kq ;qDr oy; gksrh gSaA lkbDyks S6 oy; esa dqlhZ :i /kj.k djrh gS
ftldh foek,a fp=k 7-5 ([k) esa n'kkZbZ xbZ gSaA

mmmiii;;;kkkss sxxxss ss

;g ,d (teZuk'kh) dhVk.kq folaØklh rFkk ty dks jksxk.kqjfgr (futZeZ) djus esa mi;ksx fd;k tkrk gSA bldk
rsyksa] gkFkhnk¡r] vkVs rFkk LVkpZ vkfn dks fojaftr djus esa Hkh mi;ksx fd;k tkrk gSA iksVSf'k;e ijeSaxusV osQ mRiknu
esa ;g ,d vkWDlhdkjd osQ :i esa dk;Z djrh gSA

iiikkkBBB~~ ~;;;fffuuufffgggrrr   iiizz z'''uuu~~ ~ zz z~ z

7.18 O3, ,d izcy vkWDlhdkjd dh rjg D;ksa fozQ;k djrh gS\
7.19 O3 dk ek=kkRed vkdyu oSQls fd;k tkrk gS\

777---111444 lYQj dddss sss ss
vij:i

fp=k 7-5 (d) fo"keyack{k lYiQj
esa S8 oy; rFkk

([k) S6 :i lajpuk,a

(d)

([k)

mnkgj.k 7.12

gy

lYiQj dk dkSu lk :i vuqpqacdh; O;ogkj iznf'kZr djrk gS\

ok"i voLFkk esa lYiQj vkaf'kd :i esa S2 v.kq osQ :i esa ik;k tkrk gS] ftlesa O2 dh rjg
izfrvkca/u vkfcZVy π∗ esa v;qfXer bysDVªkWu gksus osQ dkj.k vuqpaqcdRo dk xq.k iznf'kZr gksrk gSA
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fojpu
lYiQj MkbvkWDlkbM lYiQj dks ok;q ;k vkWDlhtu esa tykus ij rc curh gS lkFk gh lw{e
:i esa (6&8») lYiQj VªkbvkWDlkbM Hkh curh gS

S(s) + O2(g) → SO2 (g)

iz;ksx'kkyk esa] ;g fdlh lYiQkbV dh lkanz lYÝ;wfjd vEy osQ lkFk vfHkfozQ;k
djosQ vklkuh ls cu tkrh gSA

SO3

2-
(aq) + 2H

+
 (aq) → H2O(l) + SO2 (g)

bldk vkS|ksfxd mRiknu lYiQkbM v;Ldksa osQ HktZu ls lgmRikn osQ :i esa gksrk gSA

( ) ( ) ( ) ( )2 2 2 3 24FeS 11O g 2Fe O 8SO gs s+ → +

xSl dks 'kq"d djus osQ i'pkr~ nkc }kjk nzohòQr fd;k tkrk gS rFkk LVhy osQ fl¯yMjksa
esa laxzg dj fy;k tkrk gSA

xq.k
lYiQj MkbvkWDlkbM rh[kh xa/ okyh jaxghu xSl gS rFkk ty esa vR;f/d foys; gSA ;g
d{k rki o nks ok;qeaMyh; nkc ij nzfor gksrh gS rFkk 263 K ij mcyrh gSA

lYiQj MkbvkWDlkbM dks ty esa izokfgr djus ij lYÝ;wjl vEy dk foy;u izkIr
gksrk gSA

( ) ( ) ( )+ �2 2 2 3SO g H O l H SO aq

;g lksfM;e gkbMªkWDlkbM foy;u osQ lkFk vklkuh ls vfHkfØ;k dj lksfM;e
lYiQkbV cukrh gS tks fd lYiQj MkbvkWDlkbM dh vkSj vf/d ek=kk osQ lkFk vfHkfozQ;k
dj lksfM;e gkbMªkstu lYiQkbV cukrk gSA

2NaOH + SO2 → Na2SO3 + H2O

Na2SO3 + H2O + SO2  → 2NaHSO3

ty rFkk {kkj osQ lkFk vfHkfozQ;k esa lYiQj MkbvkWDlkbM dk O;ogkj dkcZu Mkb
vkWDlkbM ls cgqr feyrk&tqyrk gSA

lYiQj MkbvkWDlkbM pkjdksy dh mifLFkfr esa Dyksjhu osQ lkFk tks fd mRizsjd dh
rjg dk;Z djrk gSA vfHkfØ;k djus ij lYÝ;wfjoQ DyksjkbM SO2Cl nsrk gSA ;g
vkWDlhtu }kjk osusfM;e (v) vkWDlkbM mRizsjd dh mifLFkfr esa vkDlho`Qr gksdj lYiQj
VªkbvkWDlkbM cukrk gSA

SO2(g) + CI2 (g) → SO2CI2(l)

( ) ( ) ( )2 5V O
2 2 32SO g O g 2SO g+ →

ue lYiQj MkbvkWDlkbM vipk;d dh rjg O;ogkj djrh gSA mnkgj.kkFkZ ;g vk;ju
(III) vk;u dks vk;ju (II) vk;u esa ifjofrZr djrh gS rFkk vEyh; iksVSf'k;e ijeSaxusV
(VII) foy;u dks jaxghu dj nsrh gSA ckn dh vfHkfozQ;k xSl osQ ijh{k.k osQ fy,
lqfoèkktud gSA

777---111555 lllYYYQQQjjj
MMMkkkbbbvvvkkkWW WDDDlllkkkbbbMMMWW WW
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3 2 2
2 2 4

2 2
2 4 2 4

2Fe SO 2H O 2Fe SO 4H

5SO 2MnO 2H O 5SO 4H 2Mn

+ + − +

− − + +

+ + → + +

+ + → + +

SO2 dk v.kq dks.kh; gS ;g nks fofgr :iksa dk vuqukn ladj gS

iiikkkBBB~~ ~;;;fffuuufffgggrrr   iiizz z'''uuu~~ ~ zz z~ z

7.20 rc D;k gksrk gS tc lYiQj MkbvkWDlkbM dks Fe(III) yo.k osQ tyh; foy;u esa ls izokfgr djrs gSa\
7.21 nks S–O vkca/ksa dh izo`Qfr ij fVIi.kh dhft, tks SO2 v.kq cukrs gSa D;k SO2 v.kq osQ ;s nksuksa

S–O vkca/ lerqY; gSaA
7.22 SO2 dh mifLFkfr dk irk oSQls yxk;k tkrk gS\

mmmiii;;;kkkss sxxxss ss

lYiQj MkbvkWDlkbM dk mi;ksx gksrk gSµ (i) 'kdZjk ,oa isVªksfy;e osQ 'kks/u esa (ii) mQu rFkk js'ke osQ fojatu
esa (iii) izfrDyksj] folaØked rFkk ifjj{kd osQ :i esa A lYiQj MkbvkWDlkbM ls lYÝ;wfjd vEy] lksfM;e
gkbMªkstulYiQkbV rFkk oSQfYl;e gkbMªkstu lYiQkbV (vkS|ksfxd jlk;u) dk mRiknu gksrk gSA nzo SO2 vusd
dkcZfud rFkk vdkcZfud jlk;uksa osQ fy, foyk;d osQ :i esa iz;qDr gksrh gSA

lYiQj vusd vkWDlksvEy cukrk gS tSls

H2SO3, H2S2O3, H2S2O4, H2S2O5, H2SxO

(x = 2 ls 5)] H2SO4, H2S2O7, H2SO5, H2S2O8.

oqQN vkWDlksvEy vLFkk;h gksrs gSa rFkk budk i`FkDdj.k ugha fd;k tk ldrkA budk
vfLrRo tyh; foy;u esa vFkok yo.kksa osQ :i esa gksrk gSA

lYiQj osQ dqN egRoiw.kZ vkWDlksvEyksa dh lajpuk,a fp=k 7-6 esa n'kkZbZ xbZ gSaA

777---111666 lYQj dddss sss ss
vkWDlksvEy

lYÝ;wjl vEy
(H2SO3)

lYÝ;wfjd vEy
(H2SO4)

ijvkWDlksMkblYÝ;wfjd vEy
(H2S2O8)

ikbjkslYÝ;wfjd vEy (vksfy;e)
(H2S2O7)

fp=k 7-6µ lYiQj osQ dqN egRoiw.kZ vkWDlksvEyksa dh lajpuk,a

777---111777   lllYYY¶¶¶;;;ww wfffjjjddd   vvvEEEyyyww ww mRiknu

iwjs fo'o esa] lYÝ;wfjd vEy vfregRoiw.kZ vkS|ksfxd jlk;uksa esa ls ,d gSA lYÝ;wfjd
vEy dk mRiknu laLi'kZ izØe }kjk rhu pj.kksa esa laiUu gksrk gSA
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(i) lYiQj vFkok lYiQkbM v;Ldksa dks ok;q esa tykdj lYiQj MkbvkWDlkbM dk
mRiknu djukA

(ii) mRizsjd (V2O5) dh mifLFkfr esa vkWDlhtu osQ lkFk vfHkfØ;k djkdj SO2

dk SO3 esa ifjorZu djukA
(iii) SO3 dks lYÝ;wfjd vEy esa vo'kksf"kr djosQ vksfy;e (H2S2O7) izkIr djukA
lYÝ;wfjd vEy osQ mRiknu dk izokg fp=k] fp=k 7-7 esa fn;k x;k gSA

lYiQj

v'kq¼
SO2 + O2

ty dh
iQqgkj

lkanz lYÝ;wfjd
vEy dh iQqgkj

ok;q

lYiQj cuZj

/wy vo{ksid

vif'kLV ty
/ksus ,oa

'khryhdj.k osQ
fy, ehukj

vif'kLV
vEy

'kq"du
ehukj

vklsZfud 'kqf¼dkjd
ftysVuh isQfjd
gkbMªkWDlkbM ;qDr

iwoZrkid

'kq"d SO2 + O2

DokVZ~”k

V2O5

lkanz H2SO4

SO3

mRizsjdh; ifjorZd vksfy;e
H2S2O7

izkIr lYiQj MkbvkWDlkbM dks /wy osQ d.kksa ,oa vklsZfud ;kSfxdksa tSlh vU;
v'kqf¼;ksa ls eqDr dj 'kq¼ dj fy;k tkrk gSA

lYÝ;wfjd vEy osQ mRiknu esa vkWDlhtu }kjk SO2 xSl dk V2O5 mRizsjd dh
mifLFkfr esa SO3 izkIr djus osQ fy, mRizsjdh vkWDlhdj.k ewy in gSA

( ) ( ) ( )2 5V O
2 2 32SO g O g 2SO g+ →    1

r 196.6 kJmolH −∆ = −0

;g vfHkfØ;k m"ek{ksih rFkk mRØe.kh; gS ,oa vxz vfHkfØ;k esa vk;ru esa deh
vkrh gSA vr% de rki vkSj mPp nkc mPp yfC/ (yield) osQ fy, mi;qDr fLFkfr;k¡
gSaA ijarq rkiØe cgqr de ugha gksuk pkfg, vU;Fkk vfHkfØ;k dh xfr èkheh gks tk,xhA
lYÝ;wfjd vEy osQ mRiknu esa iz;qDr l;a=k dk lapkyu 2 bar nkc rFkk 720 K rki
ij fd;k tkrk gSA mRizsjdh ifjofrZ=k ls izkIr SO3 xSl] lkanz lYÝ;wfjd vEy esa vo'kksf"kr
gksdj vksfy;e] H2S2O7 cuk nsrh gSA ty }kjk vksfy;e dk ruqdj.k djosQ okafNr
lkanzrk okyk lYÝ;wfjd vEy izkIr dj fy;k tkrk gSA izØe osQ lrr lapkyu rFkk ykxr
esa Hkh deh ykus osQ fy, m|ksx esa mijksDr nksuksa izfØ;k,a lkFk&lkFk laiUu dh tkrh gSaA

SO3 + H2SO4 → H2S2O7

  (vksfy;e)
H2S2O7 + H2O → 2H2SO4

laidZ fof/ }kjk izkIr lYÝ;wfjd vEy dh 'kq¼rk lkekU;r% 96 – 98% gksrh gSA

fp=k 7-7µ lYÝ;wfjd vEy osQ mRiknu dk izokg fp=k
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xq.k

lYÝ;wfjd vEy ,d jaxghu] xk<+k rSyh; nzo gS ftldk 298 K rki ij fof'k"V ?kuRo
1.84 g cm

–3 gSA 283 K rki ij vEy te tkrk gS rFkk 611 K rki ij mcyus yxrk
gSA ;g ty esa vR;f/d Å"ek fuxZeu osQ lkFk ?kqyrk gS] vr% lkanz lYÝ;wfjd vEy dk
ruqdj.k djus esa cgqr lko/kuh j[kuh pkfg,A lkanz lYÝ;wfjd vEy dks ty esa de ek=kk
esa] /hes&/hes Mkyuk pkfg, rFkk mldks yxkrkj fgykrss jguk pkfg,A

lYÝ;wfjd vEy dh jklk;fud vfHkfØ;k,a bldh fuEu fo'ks"krkvksa osQ iQyLo:i
gSaµ (d) fuEu ok"i'khyrk ([k) izcy vEyh; xq.k (x) ty osQ izfr izcy ca/qrk rFkk
(?k) vkWDlhdj.k deZd dk xq.kA

tyh; foy;u esa lYÝ;wfjd vEy dk vk;uu nks pj.kksa esa gksrk gSµ

H2SO4 (aq) + H2O(l) → H3O
+
 (aq) + HSO4

–
 (aq); K1 = cgqr vf/d

(Ka1 > 10)

HSO4

–
 (aq) + H2O (l) → H3 O

+
 (aq) + SO4

2–
 (aq); K2 = 1.2 × 10

–2

Ka
1
dk vf/d eku ;g n'kkZrk gS fd H2SO4 vf/drj H

+ rFkk HSO4

– esa

fo;ksftr gSA

fo;kstu fLFkjkad (K
a
) dk vf/d eku vEy dh vf/d izcyrk n'kkZrk gSA

vEy yo.kksa dh nks Jsf.k;k¡ nsrk gS] lkekU; lYisQV (tSls lksfM;e lYisQV rFkk dkWij
lYisQV) ,oa vEyh; lYisQV (tSls lksfM;e gkbMªkstulYisQV)A

fuEu ok"i'khyrk osQ dkj.k lYÝ;wfjd vEy dk mi;ksx vf/d ok"i'khy vEyksa osQ
muosQ laxr yo.kksa ls mRikfnr djus osQ fy, fd;k tkrk gSA

2 MX + H2SO4 → 2HX + M2SO4

(M = /krq) (X = F, Cl, NO3)

lkanz lYÝ;wfjd vEy ,d izcy futZyu deZd gSA vusd ue xSlksa dks lYÝ;wfjd
vEy esa ls izokfgr djosQ 'kq"d fd;k tkrk gS] ;fn ;s xSlsa lYÝ;wfjd vEy ls vfHkfØ;k
u djrh gksaA lYÝ;wfjd vEy dkcZfud inkFkks± ls ty fu"dkflr djrk gS tSlk bldh
dkckZsgkbMªsV ij vknX/u fØ;k ls Li"V gSA

C12H22O11 →2 4H SO
 12 C + 11 H2O

xje lkaæ lYÝ;wfjd vEy ,d eè;e izcyrk dk vkWDlhdkjd gSA bl lanHkZ esa
bldk LFkku iQkWLiQksfjd vEy rFkk ukbfVªd vEy osQ chp vkrk gSA /krq,a rFkk v/krq,a
nksuksa gh lkanz lYÝ;wfjd vEy }kjk vkWDlhÑr gks tkrh gSa rFkk bl izfØ;k esa lYÝ;wfjd
vEy SO2 esa vifpr gks tkrk gSA

Cu + 2 H2 SO4 (lkanz) → Cu SO4 + SO2 + 2 H2O

S + 2 H2 SO4 (lkanz) → 3 SO2 + 2 H2O

C + 2 H2 SO4 (lkanz) → CO2 + 2 SO2 + 2 H2O
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mmmiii;;;kkkss sxxxss ss

lYÝ;wfjd vEy ,d vR;f/d egRoiw.kZ vkS|ksfxd jlk;u gSA fdlh jk"Vª dh vkS|ksfxd lkeF;Z ml jk"Vª esa
lYÝ;wfjd vEy osQ mRiknu vkSj mi;ksx esa vkus okyh ek=kk osQ vkèkkj ij vk¡dh tk ldrh gSA lYÝ;wfjd vEy
dh vko';drk] g”kkjksa ;kSfxdksa osQ mRiknu rFkk cgqr ls vkS|ksfxd izØeksa esa gksrh gSA bl vEy dh vf/dka'k ek=kk
dk mi;ksx moZjdksa osQ mRiknu esa fd;k tkrk gS (mnkgj.kµ veksfu;e lYisQV] lqijiQkWLiQsV)A
lYÝ;wfjd vEy osQ vU; mi;ksx gSaµ

(d) isVªksfy;e osQ 'kks/u esa_ ([k) o.kZdksa] izysiksa rFkk jatdksa osQ eè;o£r;ksa osQ mRiknu esa_
(x) viektZd m|ksx esa_ (?k) /krqdehZ; izØeksa esa (mnkgj.k buseyu oS|qrysiu ,oa ;'knysiu

osQ igys /krqvksa osQ 'kks/u esa)_
(p) lapk;d cSVfj;ksa esa_ (N) vkSj ukbVªkslsyqykst mRiknksa osQ mRiknu esa rFkk
(t) iz;ksx'kkyk vfHkdeZd dh rjgA

mnkgj.k 7.13

gy

rc D;k gksrk gS tcµ

 (i) oSQfYl;e ÝyqvksjkbM esa lkanz H2SO4 feyk;k tkrk gS\

(ii) SO3 dks ikuh esa izokfgr fd;k tkrk gS\

 (i) ;g gkbMªkstu ÝyqvksjkbM cukrk gSA
CaF2 + H2SO4 → CaSO4 + 2HF

(ii) SO3 ?kqy tkrh gS rFkk H2SO4 izkIr gksrk gSA
SO3 + H2O → H2SO4

iiikkkBBB~~ ~;;;fffuuufffgggrrr   iiizz z'''uuu~~ ~ zz z~ z

7.23 mu rhu {ks=kksa dk mYys[k dhft, ftuesa H2SO4 egRoiw.kZ Hkwfedk fuHkkrk gSA
7.24 laLi'kZ izØe }kjk H2SO4 dh ek=kk esa o`f¼ djus osQ fy, vko';d ifjfLFkfr;ksa dks fyf[k,A
7.25 ty esa H2SO4 osQ fy, Ka

2
 << K

a
1
 D;ksa gS\

Ýyqvksjhu] Dyksjhu] czksehu] vk;ksMhu rFkk ,sLVSVhu oxZ 17 osQ lnL; gSaA ;s rRo la;qDr
:i ls gSykstu dgykrs gSa ¹xzhd Hkk"kk esa gsyks dk vFkZ gS yo.k rFkk tsusl dk vFkZ gS
mRiUu djuk vFkkZr yo.k iSnk djus okysº gSykstu vfr fØ;k'khy v/krq rRo gSaA oxZ
1 o 2 dh rjg oxZ 17 osQ rRo Hkh vkil esa cgqr vf/d lekurk n'kkZrs gSaA bruh lekurk
vkorZ lkj.kh osQ vU; oxks± osQ rRoksa esa ugha ikbZ tkrhA buosQ jklk;fud rFkk HkkSfrd xq.kksa
esa Hkh fu;fer ifjorZu gksrk gSA ,sLVSVhu jsfM;ks/ehZ rRo gSA

Ýyqvksjhu vkSj Dyksjhu cgqyrk ls miyC/ gS tcfd czksehu rFkk vk;ksMhu de ek=kk esaA
Ýyqvksjhu eq[;r;k vfoys; ÝyqvksjkbMksa (ÝyqvksjLikj CaF2] Øk;ksykbV Na3AlF6 rFkk
Ýyqvksj,isVkbV 3Ca3(PO4)2· CaF2) vkSj FkksM+h ek=kk esa unh ty] ikniksa] thoksa dh
gfM~M;ksa rFkk nk¡rksa esa mifLFkr gksrh gSA

777---111888      oooxxxZZ Z   111777   ZZ ZZ dddss s   ss ss  rrrRRRooo

7-18-1 miyC/rk
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leqæh ikuh esa lksfM;e iksVSf'k;e eSXuhf'k;e rFkk oSQfY'k;e osQ DyksjkbM] czksekbM
rFkk vk;ksMkbM mifLFkr gksrs gSa ysfdu eq[;r;k ;g lksfM;e DyksjkbM foy;u (æO;eku
}kjk 2.5%) gSA 'kq"d gq, leqæh fu{ksiksa esa lksfM;e DyksjkbM rFkk dkjusykbV KCl ·

MgCl2 · 6H2O tSls ;kSfxd mifLFkr gksrs gSaA oqQN leqæh thoksa osQ ra=k esa vk;ksMhu gksrh
gS_ cgqr ls leqæh ikniksa esa 0.5% vk;ksMhu rFkk fpyh lkYVihVj esa 0.2% rd
lksfM;e vk;ksMsV ik;k tkrk gSA

oxZ 17 osQ rRoksa osQ ijekf.od rFkk HkkSfrd xq.k ,oa bysDVªkWfud foU;kl osQ lkFk
lkj.kh 7-8 esa fn, x, gSaA

xq.k F Cl Br I At
a

ijek.kq Øekad 9 17 35 53 85

ijekf.od nzO;eku/g mol
–1

19.00 35.45 79.90 126.90 210

bysDVªkWfud foU;kl [He]2s
2
2p

5
[Ne]3s

2
3p

5
[Ar]3d

10
4s

2
4p

5
[Kr]4d

10
5s

2
5p

5
[Xe]4f

14
5d

10
6s

2
6p

5

lgla;kstd f=kT;k/pm 64 99 114 133 –

vk;uh f=kT;k/pm 133 184 196 220 –

vk;uu ,UFkSYih/kJ mol
–1

1680 1256 1142 1008 –

bysDVªkWu yfC/ ,UFkSYih –333 –349 –325 –296 –

fo|qr ½.kkRedrk/kJ mol
–1

4 3.2 3.0 2.7 2.2

∆HydH(X
–
)/kJ mol

–1
515 381 347 305 – F2

xyukad/K 54.4 172.0 265.8 386.6 –

DoFkukad/K 84.9 239.0 332.5 458.2 –

?kuRo/g cm
–3

1.5 (85)
c

1.66 (203)
c

3.19(273)
c

4.94(293)
d

–

nwjh X – X/pm 143 199 228 266 –

vkca/ fo;kstu ,UFkSYih/(kJ mol
–1

) 158.8 242.6 192.8 151.1 –

E
V
/V

e
2.87 1.36 1.09 0.54 –

lkj.kh 7.8µ gSykstuksa osQ ijekf.od ,oa HkkSfrd xq.k

a jsfM;ks/ehZ b ikWfyax LosQy c nzo osQ fy, dks"B esa fn;k x;k rki K n'kkZrk gS d Bksl e v/Zlsy vfHkfØ;k X2(Ag) + 2e
–
 → 2X

–
 (aq)

dqN ijekf.od HkkSfrd rFkk jklk;fud xq.kksa dh izo`fÙk uhps dh xbZ gSµ

bu lHkh rRoksa osQ ckáre dks'k esa lkr bysDVªkWu (ns
2
 np

5
) gksrs gSaA tks fd mlls vxyh

mRÑ"V xSl ls ,d bysDVªkWu de gksrk gSA

vf/dre izHkkoh ukfHkdh; vkos'k osQ dkj.k gSykstuksa dh vk;uh f=kT;k vius ;FkkØe
vkorhZ esa lcls NksVh gksrh gSA Ýyqvksjhu dh ijek.kq f=kT;k nwljs vkorZ osQ vU; rRoksa osQ
leku cgqr NksVh gksrh gSA DokUVe dks'kksa dh la[;k esa Ýyqvksjhu ls vk;ksMhu rd o`f¼
gksus osQ dkj.k ijek.kq rFkk vk;uh f=kT;k esa o`f¼ gksrh gSA

budh bysDVªkWu R;kxus dh izo`fÙk de gksrh gSA blfy, budh cgqr mPp vk;uu ,UFkSYih
gksrh gSA ijekf.od vkdkj esa o`f¼ gksus osQ dkj.k oxZ esa uhps dh vksj vkus ij vk;uu
,UFkSYih esa deh gksrh gSA

7-18-2 bysDVªkWfud foU;kl

7-18-3 ijek.kq rFkk vk;uh
f=kT;k

7-18-4 vk;uu ,UFkSYih
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laxr vkorks± esa gSykstuksa dh bysDVªkWu yfC/ ,UFkSYih lcls vf/d ½.kkRed gksrh gSA
bldk dkj.k ;g gS fd bu rRoksa osQ ijek.kqvksa esa LFkk;h mRÑ"V xSl foU;kl ls osQoy
,d bysDVªkWu de gksrk gSA oxZ esa uhps tkus ij oxZ osQ rRoksa dh bysDVªkWu yfC/ ,UFkSYih
de ½.kkRed gksrh tkrh gSA gkyk¡fd Ýyqvksjhu dh ½.kkRed bysDVªkWu yfC/ ,UFkSYih
Dyksjhu dh rqyuk esa de gksrh gSA ,slk Ýyqvksjhu ijek.kq osQ NksVs vkdkj osQ dkj.k gksrk
gSA ifj.kkeLo:i Ýyqvksjhu osQ vis{kkÑr NksVs 2p d{kdksa esa izcy varjbysDVªkWfud
izfrd"kZ.k gksrs gSaA vr% vkus okyk bysDVªkWu ”;knk vkd"kZ.k vuqHko ugha djrkA

budh fo|qr~½.kkRedrk cgqr mPp gksrh gSA oxZ esa uhps dh vksj fo|qr~½.kkRedrk esa deh
gksrh tkrh gSA vkorZ lkj.kh esa Ýyqvksjhu lcls vf/d fo|qr~½.kkRed rRo gSaA

7-18-5 bysDVªkWu yfC/
,UFkSYih

7-18-6 fo|qr~½.kkRedrk

mnkgj.k 7.14

gy

vkorZ lkj.kh esa ;Fkk Øe vkorZ esa gSykstu dh vf/dre ½.kkRed bysDVªkWu yfC/ ,UFkSYih
D;ksa gksrh gS\

gSykstu vius ;FkkØe vkorZ esa cgqr NksVs vkdkj osQ gksrs gSaA vr% bu ij mPp izHkkoh ukfHkdh;
vkos'k gksrk gS_ iQyr% ;s vklkuh ls ,d bysDVªkWu xzg.k dj mRÑ"V xSlksa dk bysDVªkWfud foU;kl
izkIr dj ysrs gSaA

gSykstu vius HkkSfrd xq.kksa esa vck/ fopj.k n'kkZrs gSaA Ýyqvksjhu rFkk Dyksjhu xSl gSa]
czksehu ,d nzo rFkk vk;ksMhu ,d Bksl gSA c<+rs gq, ijek.kq Øekad osQ lkFk buosQ xyukad
rFkk DoFkukadksa esa fu;fer :i ls o`f¼ gksrh gSA lHkh gSykstu jaxhu gksrs gSaA bldk dkj.k
;g gS fd n`'; iz{ks=k esa fofdj.kksa dk vo'kks"k.k gksrk gS rFkk ckáre dks'k osQ bysDVªkWu
mÙksftr gksdj mPp ÅtkZ Lrj esa pys tkrs gSaA fofdj.k osQ fHkUu&fHkUu DokUVe vo'kksf"kr
djus osQ dkj.k os vyx&vyx jax iznf'kZr djrs gSa tSls Ýyqvksjhu ihyk] Dyksjhu gjkiu
fy, gq, ihyk] czksehu yky rFkk vk;ksMhu cSaxuh jax dk gksrk gSA Ýyqvksjhu rFkk Dyksjhu
ty ls vfHkfØ;k djrh gSaA czksehu rFkk vk;ksMhu ty esa vYi foys; gSa ijarq cgqr ls
dkcZfud foyk;dksa tSlsfd DyksjksiQkeZ] dkcZu VsVªkDyksjkbM] dkcZu MkbZlYiQkbM] gkbMªksdkcZu
esa foys; gSa rFkk jaxhu foy;u curh gSaA

,d jkspd viokn lkj.kh 7-8 esa ;g ns[kus dks feyrk gS fd Cl2 dh rqyuk esa Ýyqvksjhu
F2 dh fo;kstu ,UFkSYih dk eku de gSA tcfd Dyksjhu osQ ckn X – X vkca/ fo;kstu
,UFkSYih osQ ekuksa esa vkisf{kr izo`fÙk ikbZ tkrh gS] Cl – Cl > Br – Br > I – I A bl vlaxfr
dk ,d dkj.k F2 osQ ,dkdh ;qxyksa osQ eè; bysDVªkWu & bysDVªkWu izfrd"kZ.k dk lkis{kr%
vf/d gksuk gS tks fd Dyksjhu dh rqyuk esa ,d nwljs osQ vf/d lfUudV gSaA

mnkgj.k 7.15

gy

;|fi Ýyqvksjhu dh bysDVªkWu yfC/ ,UFkSYih Dyksjhu dh rqyuk esa de ½.kkRed gS ysfdu
Ýyqvksjhu] Dyksjhu dh vis{kk izcy vkWDlhdkjd gS] D;ksa\

;g bl dkj.k gS D;ksafdµ
(i) F – F vkca/ dh fo;kstu ,UFkSYih de gS (lkj.kh 7-8)A

(ii) F
– dh ty;kstu ,UFkSYih mPp gS (lkj.kh 7-8)A

7-18-7 HkkSfrd xq.k
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vkWDlhdj.k voLFkk,a rFkk jklk;fud fØ;k'khyrk dh izo`fÙk—

lHkh gSykstu & 1 vkWDlhdj.k voLFkk iznf'kZr djrh gSa rFkkfi Dyksjhu] czksehu rFkk
vk;ksMhu +1, +3, +5 rFkk +7 vkWDlhdj.k voLFkk,a Hkh iznf'kZr djrh gSaA tSlk fd uhps
Li"V fd;k x;k gSA

7-18-8 jklk;fud xq.k

gSykstu ijek.kq
ewy voLFkk (xzkmaM voLFkk) esa
(Ýyqvksjhu dks NksM+dj)

izFke mÙksftr voLFkk

f}rh; mÙksftr voLFkk

r`rh; mÙksftr voLFkk

1 v;qxfyr bysDVªkWu –1 ;k +1 vkWDlhdj.k
voLFkk dk Li"Vhdj.k nsrk gS

3 v;qxfyr bysDVªkWu +3 vkWDlhdj.k
voLFkk dk Li"Vhdj.k nsrk gS

5 v;qxfyr bysDVªkWu +5 vkWDlhdj.k
voLFkk dk Li"Vhdj.k nsrk gSA

7 v;qxfyr bysDVªkWu +7 vkWDlhdj.k
voLFkk dk Li"Vhdj.k nsrk gS

Dyksjhu] czksehu rFkk vk;ksMhu dh mPp vkWDlhdj.k voLFkk,a eq[;r;k rc izkIr
gksrh gSa tc gSykstu NksVs rFkk mPp fo|qr ½.kkRedrk okys Ýyqvksjhu rFkk vkWDlhtu
ijek.kqvksa osQ lkFk la;ksx djrs gSa] tSlsµ varjkgSykstuksa] vkWDlkbMksa rFkk vkWDlksvEyksa esa
+4 o +6 vkWDlhdj.k voLFkk,a Dyksjhu rFkk czksehu osQ vkWDlkbMksa rFkk vkWDlksvEyksa esa
ikbZ tkrh gSaA Ýyqvksjhu osQ ijek.kq osQ la;kstdrk dks'k esa dksbZ d d{kd ugha gksrkA vr%
;g vius v"Vd dk izlkj ugha dj ldrkA lcls vf/d fo|qr ½.kkRedrk gksus osQ
dkj.k ;g osQoy –1 vkWDlhdj.k voLFkk iznf'kZr djrk gSA

lHkh gSykstu vfrfØ;k'khy gksrs gSaA ;s /krq rFkk v/krqvksa osQ lkFk vfHkfØ;k dj
gSykbM cukrs gSaA oxZ esa uhps dh vksj tkus ij gSykstuksa dh fØ;k'khyrk de gksrh gSA

,d bysDVªkWu rRdky izfrxzg.k dj ysus dh izo`fÙk osQ dkj.k gSykstuksa dh izcy
vkWDlhdkjd izÑfr gksrh gSA F2 izcyre vkWDlhdkjd gSykstu gS vkSj ;g nwljs gSykbM
vk;uksa dks foy;u esa ;k ;gk¡ rd fd Bksl izkoLFkk esa Hkh vkWDlhÑr dj nsrh gSA
lkekU;r;k ,d gSykstu mPp ijek.kq Øekad osQ gSykbM vk;uksa dks vkWDlhÑr djrh gSA

F2+2X
–
 →  2F

–
+X2 (X=Cl, Br ;k I)

Cl2+2X
–
  →  2Cl

–
+X2 (X=Br ;k I)

Br2+2I
–
 →  2Br

–
+I2

oxZ esa uhps dh vksj tkus ij gSykstuksa osQ tyh; foy;u esa ?kVrh gqbZ vkWDlhdkjd
izo`fÙk dh iqf"V muosQ ekud bySDVªksM foHkkoksa ls gksrh gSA lkj.kh 7-8 tks fd uhps n'kkZ,
x, izkpyksa ij fuHkZj djrs gSaµ

( ) ( ) ( ) ( )
1/ 21

X X X X
2

∆∆ ∆→ → →eg

g g g aq
ty;kts ufo;kstu HH H– –

VV V

gSykstuksa dh rqyukRed vkWDlhdkjd lkeF;Z dks mudh ty osQ lkFk vfHkfØ;k ls
vkSj vf/d le>k tk ldrk gSA Ýyqvksjhu ty dks vkWDlhtu esa vkWDlhÑr dj nsrh gSA
tcfd Dyksjhu rFkk czksehu ty osQ lkFk vfHkfØ;k dj laxr gkbMªksgSfyd vkSj gkbiksgSyl
vEy cukrh gSaA vk;ksMhu dh ty osQ lkFk vfHkfØ;k vLor% izofrZr gSA
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okLro esa] I– vEyh; ekè;e esa vkWDlhtu }kjk vkWDlhÑr fd;k tk ldrk gS] tks
fd Ýyqvksjhu }kjk iznf'kZr vfHkfØ;k dk Bhd foijhr gSA

( ) ( ) ( ) ( ) ( )

( ) ( ) ( ) ( )

( )

( ) ( ) ( ) ( ) ( )

2 2 2

2 2

2 2 2

2F g 2H O 4H 4F O gaq aql

X g H O HX HOXaq aql

 X = Cl  Br

4I 4H O g 2I 2H Oaq aq s l

+ −

− +

+ → + +

+ → +

+ + → +

tgk¡ ;k

Ýyqvksjhu dk vlkekU; O;ogkj

p-Cykd esa f}rh; vkorZ esa mifLFkr vU; rRoksa dh Hkk¡fr Ýyqvksjhu Hkh dbZ xq.kksa esa
vlkekU; gSA mnkgj.k osQ fy, vk;uu ,UFkSYih] fo|qr ½.kkRedrk rFkk fo|qr foHko] ;g
lHkh Ýyqvksjhu osQ fy,] vU; gSykstuksa dh izo`fÙk;ksa osQ vkèkkj ij visf{kr ekuksa ls mPp
gksrs gSaA blosQ vfrfjDr vk;uh rFkk lgla;ksth f=kT;k] xyukad] DoFkukad] vkcaèk fo;kstu
,UFkSYih rFkk bysDVªkWu yfC/ ,UFkSYih visf{kr ekuksa ls Hkh cgqr de gksrs gSaA Ýyqvksjhu dk
vlkekU; O;ogkj blosQ NksVs vkdkj] mPp fo|qr ½.kkRedrk] fuEu F – F ca/ fo;kstu
,UFkSYih rFkk la;kstdrk dks'k esa d{kdksa dh vuqiyC/rk osQ dkj.k gksrk gSA

Ýyqvksjhu dh vf/dka'k vfHkfØ;k,a m"ek{ksih gksrh gSa (bldk eq[; dkj.k gS nwljs
rRoksa osQ lkFk blosQ NksVs rFkk izcy vkca/ksa dks cuuk)A ;g osQoy ,d vkWDlksvEy cukrh
gS tcfd nwljs gSykstu dbZ vkWDlksvEy cukrs gSaA gkbMªkstu ÝyqvksjkbM izcy gkbMªkstu
vkca/ksa osQ dkj.k ,d nzo gS (DoFkukad 293 K)A nwljs gkbMªkstu gSykbM xSlsa gSaA

(i) gkbMªkstu osQ izfr vfHkfØ;k'khyrk

;s lHkh gkbMªkstu osQ lkFk vfHkfØ;k dj gkbMªkstu gSykbM cukrh gSaA ijarq Ýyqvksjhu ls
vk;ksMhu rd gkbMªkstu osQ izfr ca/qrk esa deh vkrh gSA gkbMªkstu gSykbM ty esa foys;
gksdj gkbMªksgSfyd vEy cukrs gSaA gkbMªkstu gSykbMksa osQ dqN xq.kksa dks lkj.kh 7-9 esa fn;k
x;k gSA bu vEyksa dh vEyh; lkeF;Z fuEu Øe esa gSµ HF < HCl < HBr < HIA bu
gSykbMksa dk LFkkf;Ro oxZ esa uhps dh vksj c<+us ij ?kVrk gSA bldk dkj.k vkca/ (H – X)

fo;kstu ,UFkSYih esa deh dk Øe] H – F > H – Cl > H – Br > H – I] gksuk gSA

xq.k HF HCl HBr HI

xyukad@K 190 159 185 222

DoFkukad@K 293 189 206 238

vkca/ nwjh (H – X)/pm 91.7 127.4 141.4 160.9

∆fo;kstu H
V
/kJ mol

–1
574 432 363 295

pKa 3.2 –7.0 –9.5 –10.0

lkj.kh 7.9µ gkbMªkstu gSykbMksa osQ xq.k

(ii) vkWDlhtu osQ izfr vfHkfØ;k'khyrk

gSykstu vkWDlhtu ls la;ksx dj cgqr ls vkWDlkbM cukrs gSa ijarq buesa ls vf/dak'k
vLFkk;h gksrs gSaA Ýyqvksjhu nks vkWDlkbM] OF2 rFkk O2F2 cukrh gS ijarq osQoy OF2 gh
298 K rki ij LFkk;h gksrk gSA ;s vkWDlkbM vko';d :i ls vkWDlhtu ÝyksjkbM gSa
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D;ksafd Ýyqvksjhu dh fo|qr ½.kkRedrk vkWDlhtu ls vfèkd gSA ;s nksuksa izcy Ýyqvksjhuu
dkjd gSA O2F2, IywVksfu;e dks PuF6 esa vkWDlhÑr dj nsrk gSA bl izdkj bl
vfHkfØ;k dk mi;ksx HkqDr'ks"k ukfHkdh; b±èku ls IywVksfu;e dks PuF6 osQ :i esa gVkus
gsrq fd;k tkrk gSA

Dyksjhu] czksehu rFkk vk;ksMhu Hkh vkWDlkbM cukrh gSa ftuesa bu gSykstuksa dh
vkWDlhdj.k la[;k +1 ls +7 rd gksrh gSA xfrt rFkk m"ekxfrd dkjdksa osQ la;ksx osQ
dkj.k lkekU;r;k gSykstuksa }kjk fufeZr vkWDlkbMksa osQ LFkkf;Ro dk ?kVrk Øe
1 > Cl > Br gksrk gSA gSykstuksa osQ mPprj vkWDlkbMksa dh izo`fÙk fuEurj vkWDlkbM~l dh
vis{kk vf/d LFkk;h gksus dh gksrh gSA

Dyksjhu osQ vkWDlkbM Cl2O, ClO2, Cl2O6 rFkk Cl2O7 vR;f/d fØ;k'khy
vkWDlhdkjd rFkk foLiQksVd izo`fÙk osQ gksrs gSaA ClO2 dk mi;ksx dkx”k dh yqxnh rFkk
oL=kksa osQ fojathdj.k vkSj ihus osQ ikuh osQ 'kqf¼dj.k esa fd;k tkrk gSA

czksehu osQ vkWDlkbM] Br2O, BrO2, BrO3 lcls de LFkk;h gksrs gSa (eè; iafDr
vfu;ferrk) rFkk budk vfLrRo osQoy de rki ij gksrk gSA ;s cgqr izcy vkWDlhdkjd
gksrs gSaA

vk;ksMhu osQ vkWDlkbM] I2O4, I2O5, I2O7 vfoys; Bksl gS rFkk xje djus ij
fo?kfVr gks tkrs gSaA I2O5 cgqr vPNk vkWDlhdkjd gS rFkk bldk mi;ksx dkcZu
eksuksDlkbM osQ vkdyu esa gksrk gSA

(iii) /krqvksa osQ izfr vfHkfØ;k'khyrk
gSykstu /krq osQ lkFk vfHkfØ;k djosQ /krq gSykbM cukrs gSaA mnkgj.kkFkZ] czksehu
eSXuhf'k;e osQ lkFk vfHkfØ;k djosQ eSXuhf'k;e czksekbM nsrk gS

Mg(s) + Br2 (l) → Mg Br2 (s)

gSykbM osQ vk;fud xq.k bl Øe esa de gksrs gSaµ MF > MCl > MBr > MI

tgk¡ M, ,dla;ksth /krq gSA
;fn /krq ,d ls vf/d vkWDlhdj.k voLFkk,a iznf'kZr djrh gSa rks mPp vkWDlhdj.k

voLFkk okys gSykbM] fuEu vkWDlhdj.k voLFkk okys gSykbMksa ls vf/d lgla;kstd gksaxsA
mnkgj.k osQ fy, SnCl2, PbCl2, SbCl3 rFkk UF4 dh vis{kk Øe'k% SnCl4,

PbCl4, SbCl5 rFkk UF6 vf/d lgla;kstd gksrs gSaA

(iv) gSykstu dh vfHkfØ;k'khyrk vU; gSykstuksa osQ izfr
gSykstu vU; gSykstuksa osQ lkFk la;ksx dj cgqr ls ;kSfxd cukrs gSa] tks varjk gSykstsu
dgykrs gSa ftuosQ izdkj gSaµ XX, XX3, XX5 rFkk XX7tgk¡ X– cM+s vkdkj dk gSykstu
rFkk X NksVs vkdkj dk gSykstu gSA

mnkgj.k 7.16

gy

Ýyqvksjhu osQoy –1 vkWDlhdj.k voLFkk iznf'kZr djrk gS tcfd vU; gSykstu +1, +3, +5

rFkk +7 vkWDlhdj.k voLFkk,a Hkh iznf'kZr djrs gSaA O;k[;k dhft,A

Ýyqvksjhu lcls vf/d fo|qr ½.kkRed rRo gS rFkk dksbZ /ukRed vkWDlhdj.k voLFkk iznf'kZr
ugha dj ldrhA nwljs gSykstuksa esa d d{kd gksrs gSa rFkk og vius v"Vd dk foLrkj djosQ +1,

+3, +5 rFkk +7 vkWDlhdj.k voLFkk,a iznf'kZr dj ldrs gSaA
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'kSys us 1774 esa HCl ij MnO2 dh vfHkfØ;k }kjk Dyksjhu dks [kkstk FkkA 1810 esa
Msoh us bldh rkfRod izÑfr dks LFkkfir fd;k rFkk blosQ jax osQ vk/kj ij bls Dyksjhu
uke fn;kA (xzhd] Chloros – gfjr&ihyk)

fojpu

bls fuEufyf[kr esa ls fdlh Hkh fof/ }kjk cuk;k tk ldrk gS—

(i) lkanz gkbMªksDyksfjd vEy dks eSaxuht MkbvkWDlkbM osQ lkFk xeZ djosQ

2 2 2 2MnO 4HCl MnCl Cl 2H O+ → + +

ijarq] HCl osQ LFkku ij ued rFkk lkanz H2SO4 dk feJ.k mi;ksx esa fy;k tkrk
gSA

(ii) iksVSf'k;e ijeSaxusV dh HCl ls vfHkfØ;k djus ij

4 2 2 22KMnO 16HCl 2KCl 2MnCl 8H O 5Cl+ → + + +

Dyksjhu dk mRiknu
(i) MsdkWu fof/ µ buesa 723 K ij gkbMªkstu DyksjkbM xSl dk CuCl2 (mRizsjd)

dh mifLFkfr esa ok;qeaMyh; vkWDlhtu }kjk vkWDlhdj.k djrs gSaA

2CuCl
2 2 24HCl O 2Cl 2H O+ → +

(ii) oS|qrvi?kVu izØe µ Dyksjhu yo.k ty (lkanz NaCl foy;u) osQ oS|qrvi?kVu
}kjk izkIr dh tkrh gS) Dyksjhu ,suksM ij izkIr gksrh gSA ;g cgqr ls jklk;fud
m|ksxksa esa lgmRikn osQ :i esa Hkh izkIr gksrh gSA

xq.k

;g rh[kh xa/ okyh] ne?kksaVw gfjr&ihyh xSl gSA ;g ok;q ls 2-5 xquk Hkkjh gSA ;g
gfjr&ihys æo osQ :i esa vklkuh ls nzfor dh tk ldrh gS tks fd 239 K ij mcyrh
gSA ;g ty esa foys; gSA

Dyksjhu cgqr lh /krqvksa rFkk v/krqvksa osQ lkFk fØ;k dj DyksjkbM cukrh gSA

2Al + 3Cl2→2AlCl3

2Na + Cl2→2NaCl

2 Fe+3Cl2→2FeCl3

4 2 3

8 2 2 2

P 6Cl 4PCl

S 4Cl 4S Cl

+ →

+ →

bldh gkbMªkstu osQ izfr vR;f/d ca/qrk gksrh gSA ;g gkbMªkstu ;qDr ;kSfxdksa osQ lkFk
vfHkfØ;k dj HCl cukrh gSA

iiikkkBBB~~ ~;;;fffuuufffgggrrr   iiizz z'''uuu~~ ~ zz z~ z

7.26 vkca/ fo;kstu ,UFkSYih] bysDVªkWu yfC/ ,UFkSYih rFkk ty;kstu ,UFkSYih tSls izkpyksa dks egRo nsrs gq,
F2 rFkk Cl2 dh vkWDlhdkjd {kerk dh rqyuk dhft,A

7.27 nks mnkgj.kksa }kjk Ýyqvksjhu osQ vlkekU; O;ogkj dks n'kkZb,A
7.28 leqnz dqN gSykstu dk eq[; lzksr gSA fVIi.kh dhft,A

777---111999   DDDyyykkkss sjjjhhhuuuss ss
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2 2H Cl 2HCl+ →

2 2H S Cl 2HCl S+ → +

10 16 2C H 8Cl 16HCl 10C+ → +

veksfu;k osQ vkf/D; osQ lkFk] Dyksjhu] ukbVªkstu rFkk veksfu;e DyksjkbM nsrh gS
tcfd Dyksjhu vf/d gksus ij ukbVªkstu VªkbDyksjkbM (foLiQksVd) curk gSA

8NH3  +  3Cl2  →   6NH4Cl  +  N2 NH3  +  3Cl2   → NCl3  +  3HCl

vf/d vf/d

BaMs rFkk ruq{kkjdksa osQ lkFk] Dyksjhu DyksjkbM vkSj gkbiksDyksjkbV dk feJ.k nsrh gSA
ijarq xje rFkk lkanz {kkjdksa osQ lkFk] DyksjkbM rFkk DyksjsV curs gSaA

2NaOH + Cl2→NaCl + NaOCl + H2O

(BaMk rFkk ruq)

6 NaOH + 3Cl2 → 5NaCl  +  NaClO3 + 3H2O

(xje rFkk lkaæ)

'kq"d cq>s gq, pwus osQ lkFk ;g fojatd pw.kZ (Cyhfpax ikmMj) nsrh gSA
xeZ rFkk lkanz fojatd pw.kZ dk la?kVu Ca(OCl)2 · CaCl2 · Ca(OH)2 · 2H2O gSA
Dyksjhu gkbMªksdkcZuksa osQ lkFk vfHkfØ;k djrh gS rFkk lar`Ir gkbMªksdkcZuksa osQ lkFk

izfrLFkkiu mRikn vkSj vlar`Ir gkbMªksdkcZuksa osQ lkFk ;ksxt mRikn nsrh gSA mnkgj.kkFkZ—

CH4 + Cl2 
UV→ CH3 Cl + HCl

esFksu esfFky DyksjkbM

C2H4 + Cl2 →d{k rki  C2H4 Cl2
 ,Fkhu 1, 2– MkbDyksjks,Fksu

HCl rFkk HOCl osQ fuekZ.k osQ dkj.k Dyksjhu ty dk ihyk jax mM+ tkrk gSA bl
izdkj izkIr gkbiksDyksjl vEy (HOCl) uotkr vkWDlhtu nsrk gS tks fd Dyksjhu osQ
fojatd rFkk vkWDlhdkjd xq.kksa osQ fy, mÙkjnk;h gSA

(i) ;g iQsjl dks iQsfjd] lYiQkbV dks lYisQV] lYiQj MkbvkWDlkbM dks lYÝ;wfjd
vEy rFkk vk;ksMhu dks vk;ksfMd vEy esa vkWDlhÑr djrh gSA

2 Fe SO4 + H2 SO4 + Cl2 →  Fe2 (SO4)3 + 2HCl

Na2 SO3 + Cl2 + H2O →  Na2 SO4 + 2 HCl

SO2 + 2H2O + Cl2 →  H2 SO4 + 2 HCl

I2 + 6 H2O + 5 Cl2 →  2 HIO3 + 10 HCl

(ii) ;g ,d izcy fojatd gS] fojatu fØ;k vkWDlhdj.k osQ dkj.k gksrh gS
Cl2 + H2O →  2HCl + O

jaxhu inkFkZ + O → jaxghu inkFkZ
;g ueh dh mifLFkfr esa okuLifrd vFkok dkcZfud inkFkks± dks fojaftr djrh gSA
Dyksjhu dk fojatd izHkko LFkk;h gksrk gSA
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;g vEy 1648 esa XyScj us lk/kj.k yo.k (ued) dks lkanz lYÝ;wfjd vEy osQ lkFk
xeZ dj izkIr fd;kA 1810 esa Msoh us iznf'kZr fd;k fd ;g gkbMªkstu rFkk Dyksjhu dk
;kSfxd gSA

fojpu

iz;ksx'kkyk esa ;g lksfM;e DyksjkbM dks laknz lYÝ;wfjd vEy osQ lkFk xje djosQ cuk;k
tkrk gSA

NaCl + H2SO4 
420K→  NaHSO4 + HCl

NaHSO4 + NaCl 823K→  Na2SO4 + HCl

HCl xSl dks lkanz lYÝ;wfjd vEy esa izokfgr djosQ 'kq"d fd;k tk ldrk gSA

xq.k

;g jaxghu o rh{.k xa/ okyh xSl gSA ;g vklkuh ls jaxghu nzo esa nzfor gks tkrh gS
(DoFkukad 189 K) rFkk 'osr fØLVyh; Bksl osQ :i esa te tkrh gS (fgekad 159 K)A
;g ikuh esa vR;f/d foys; gS rFkk fuEu izdkj ls vk;fur gksrh gSµ

( ) ( ) ( ) ( ) 7
2 3 aHCl g H O H O Cl 10aq aql

+ −+ → + =K

bldk tyh; foy;u dks gkbMªksDyksfjd vEy dgrs gSaA fo;kstu fLFkjkad dk mPp
eku iznf'kZr djrk gS fd ;g ty esa ,d izcy vEy gSA ;g vkeksfu;k ls vfHkfØ;k djrh
gS rFkk NH4Cl osQ 'osr /we nsrh gSA

NH3 + HCl → NH4Cl

mmmiii;;;kkkss sxxxss ss

bldk mi;ksx (i) dk"B yqxnh (dkxt+ rFkk jsvkWu osQ mRiknu esa vko';d gksrh gSA)] dikl rFkk oL=kksa osQ fojatu
esa (ii) lksus rFkk IySfVue osQ fu"d"kZ.k esa (iii) jatdksa] vkS"k/ksa rFkk dkcZfud inkFkksZa tSls CCl4, CHCl3, DDT]
iz'khrdksa bR;kfn osQ mRiknu esa (iv) ihus osQ ty dks futZe (thok.kqjfgr) djus esa (v) fo"kSyh xSlksa] tSls i+ QkWl”khu
(COCl2) vJq xSl (CCl3NO2), eLVMZ xSl (ClCH2CH2SCH2CH2Cl) osQ cukus esa gksrk gSA

mnkgj.k 7.17

gy

Cl2 dh xeZ rFkk lkanz NaOH osQ lkFk vfHkfØ;k dh larqfyr jklk;fud lehdj.k fyf[k,A
D;k ;g vfHkfØ;k vlekuqikru vfHkfØ;k gS\ vkSfpR; crykb,A

3Cl2 + 6NaOH → 5NaCl + NaClO3 + 3H2O

gk¡] Dyksjhu 'kwU; vkWDlhdj.k voLFkk ls &1 rFkk $5 vkWDlhdj.k voLFkkvksa esa ifjofrZr gksrh gSA

iiikkkBBB~~ ~;;;fffuuufffgggrrr   iiizz z'''uuu~~ ~ zz z~ z

7.29 Cl2 dh fojatd fØ;k dk dkj.k crkb,A
7.30 mu nks fo"kSyh xSlksa osQ uke crkb, tks Dyksjhu xSl ls cukbZ tkrh gSaA

777---222000   gggkkkbbbMMMªª ªkkkss stttuuuªª ª ss sª s
DDDyyykkkss sjjjkkkbbbMMMss ss
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lkanz HCl osQ rhu Hkkx rFkk lkanz HNO3 osQ ,d Hkkx dks feykus ij ,Dokjsft;k
curk gSA tks fd lksus rFkk IySfVue tSlh vfØ; /krqvksa (tSls lksuk] IySfVue) dks ?kksyus
osQ fy, dke esa yk;k tkrk gSA

3 4 2

2
3 6 2

Au 4H NO 4Cl AuCl NO 2H O

3Pt 16H 4NO 18Cl 3PtCl 4NO 8H O

+ − − −

+ − − −

+ + + → + +

+ + + → + +

gkbMªksDyksfjd vEy nqcZy vEyksa osQ yo.kksa tSls dkcksZusV] gkbMªkstu dkcksZusV]
lYiQkbV bR;kfn dks fo?kfVr dj nsrk gSA

Na2CO3 + 2HCl → 2NaCl + H2O + CO2

NaHCO3 + HCl → NaCl + H2O + CO2

Na2SO3 + 2HCl → 2NaCl + H2O + SO2

mmmiii;;;kkkss sxxxss ss

blosQ mi;ksx gSaµ
(i) Dyksjhu] veksfu;e DyksjkbM rFkk Xywdksl (vUu LVkpZ ls) osQ mRiknu esa]
(ii) vfLFk;ksa ls lkjsl fudkyus vkSj vfLFk dks;ys osQ 'kqf¼dj.k esa] rFkk
(iii) vkS"k/ esa rFkk iz;ksx'kkyk vfHkdeZd osQ :i esaA

mnkgj.k 7.18

gy

HCl lw{e pwf.kZr yksgs ls vfHkfØ;k djus ij isQjl DyksjkbM curk gS] u fd isQfjd DyksjkbM]
D;ksa\

bldh vk;ju ls vfHkfØ;k esa H2 curh gSA gkbMªkstu dk eqDr gksuk isQfjd DyksjkbM osQ cuus
dks jksdrk gSA

2 2Fe 2HCl FeCl H+ → +

mPp fo|qr ½.kkRedrk rFkk NksVs vkdkj osQ dkj.k Ýywvksjhu ,d ek=k vkWDlksvEy
HOF cukrh gS tks Ýywvksfjd (1) vEy ;k gkbiksÝywvksjl vEy dgrk gSA vU; gSykstu
vusd vkWDlksvEy cukrs gSaA ftuesa ls vf/dka'k 'kq¼ :i esa i`Fkd ugha fd, tk ldrsA
vkWDlksvEy osQoy tyh; foy;u esa vFkok yo.k osQ :i esa LFkk;h gSA

gSykstuksa osQ vkWDlksvEy lkj.kh 7-10 esa fn, x, gSa rFkk mudh lajpuk,a fp=k 7-8
esa nh xbZ gSaA

777---222111 gggSS Syyykkkss stttuuukkkss saa a   SS S ss s ss saa aS s sa ds
vvvkkkWW WDDDlllkkkss svvvEEEyyyWW W ss sW s

lkj.kh 7.10µ gSykstuksa osQ vkWDlksvEy

gsfyd (I) vEy HOF HOCl HOBr HOI

(gkbiksgsyl vEy) (gkbiksÝyqvksjl vEy) (gkbiksDyksjl vEy) (gkbiks czksel vEy) (gkbiksvk;ksMl vEy)

gsfyd (III) vEy HOClO & &
(gsyl vEy) & (Dyksjl vEy) & &

gsfyd (V) vEy & HOClO
2

HOBrO
2

HOIO
2

(gsfyd vEy) & (Dyksfjd vEy) (czksfed vEy) (vk;ksfMd vEy)

gsfyd (VII) vEy & HOClO
3

HOBrO
3

HDIO
3

(ij gsfyd vEy) & (ijDyksfjd vEy) (ijczksfed vEy) (ijvk;ksfMd vEy)
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tc nks fHkUu gSykstu ,d nwljs ls vfHkfØ;k djrs gSa rc varjkgSykstu ;kSfxd curs gSaA
bUgsa lkekU; la?kVuksa XX

′
 , XX3

′
, XX5

′ rFkk XX7

′ ls iznf'kZr fd;k tk ldrk gSA tgk¡ X
cM+s vkdkj okyk gSykstu gS rFkk X′ NksVs vkdkj okyk] ,oa X, X 

′
 dh rqyuk esa vfèkd

fo|qr /ukRed gSA tSls&tSls X vkSj X′ dh f=kT;kvksa dk vuqikr c<+rk gS] izfr v.kq
ijek.kqvksa dh la[;k Hkh c<+rh gSA vr% vk;ksMhu (VII) ÝyksjkbM esa ijek.kqvkas dh la[;k
vf/dre gksuh pkfg,A D;ksafd I vkSj F osQ chp f=kT;kvksa dk vuqikr vf/dre gSA
blhfy, bldk lw=k 1F7 gksrk gS ftlesa ijek.kqvksa dh la[;k vf/dre gSA

fojpu

varjkgSykstu ;kSfxd lh/s la;ksx }kjk ;k fdlh gSykstu dh ,d fuEurj varjkgSykstu
;kSfxd ij vfHkfØ;k }kjk cuk, tk ldrs gSaA fufeZr mRikn dqN fof'k"V ifjfLFkfr;ksa ij
fuHkZj djrs gSaA tSlsµ

573
2 2 3

2 2 2 2 3

2 2 3 2 2 5

2 Cl 3F 2ClF

I Cl 2ICl I 3Cl 2ICl

Br 3F 2BrF Br 5F 2BrF

437 K K
2 2Cl + F ClF→ + →

+ → + →

+ → + →

(le vk;ru) (leekys j)

(leekys j) (vkf/D;)

(ikuh d s lkFk rudq j.k) (vkf/D;)

xq.k

varjkgSykstu ;kSfxdksa osQ dqN xq.k lkj.kh 7-11 esa fn, x, gSaA

;s lHkh lgla;kstd v.kq gksrs gSa vkSj izfrpqacdh; izÑfr osQ gksrs gSaA CIF osQ vfrfjDr
tks fd 298K ij ,d xSl gS] ;s lHkh ok"i'khy Bksl ;k nzo gSaA buosQ HkkSfrd xq.k
vo;oh gSykstuksa osQ eè;orhZ gksrs gSaA osQoy ;g varj gksrk gS fd buosQ xyukad o
DoFkukad visf{kr ekuksa ls FkksM+s mPp gksrs gSaA

budh jklk;fud vfHkfØ;kvksa dh rqyuk i`Fkd vo;oh gSykstuksa ls dh tk ldrh
gSA lkekU;r;k varjk gSykstu ;kSfxd gSykstuksa dh vis{kk vf/d fØ;k'khy gksrs gSa
(Ýyqvksjhu osQ vfrfjDr)A ,slk varjk gSykstuksa osQ X–X' vkca/ksa dk gSykstuksa osQ X–X

vkca/ksa dh rqyuk esa nqcZy gksus osQ dkj.k gksrk gS (F–F vkca/ dks NksM+dj)A ;s lHkh
ty vi?kfVr gksdj NksVs gSykstu osQ laxr gSykbM vk;u] vkSj cM+s gSykstu osQ laxr

gkbiksDyksjl vEy

Dyksjl vEy Dyksfjd vEy ijDyksfjd vEy

fp=k 7-8µ Dyksjhu osQ
vkWDlksvEyks a
dh lajpuk,a

777---222222 vvvaa arrrjjjkkkgggSS Syyykkkss stttuuuaa a SS S ss sa S s
;;;kkkSS SfffxxxdddSSSS
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gkbiksgSykbV (tc XX') gSykbV (tc XX'3)] gSysV (tc XX
'

5) rFkk ijgSysV (tc
XX'7) vk;u nsrs gSaA

2XX ' H O HX ' HOX+ → +

budh vkf.od lajpuk,a cgqr jkspd gksrh gSa tks fd VSEPR fl¼kar osQ vk/kj ij
le>kbZ tk ldrh gSa (mnkgj.k 7-19)A XX3 ;kSfxdksa dh lajpuk cafdr T-vkdkj dh]
XX5 ;kSfxdksa dh lajpuk oxkZdkj fijSfeMh rFkk XF7 dh lajpuk iapdks.kh; f}fijSfeMh
gksrh gS (lkj.kh 7-11)A

lkj.kh 7.11µ varjk;kSfxdksa osQ oqQN xq.k

izdkj lw=k HkkSfrd voLFkk rFkk jax lajpuk

XX
′

1 ClF jaxghu xSl &
BrF IkQhdh Hkwjh xSl &
IF

a LisDVªfedh }kjk lalwfpr &
BrCl

b xSl &
ICl :ch yky Bksl (α&:i) &

Hkwjk yky] Bksl (β&:i) &
IBr dkyk Bksl &

XX
′

3 ClF3 jaxghu xSl cafdr T-vkÑfr
BrF3 ihyk gjk nzo cafdr T-vkÑfr
IF3 ihyk ikmMj cafdr T-vkÑfr*

ICl3
c ukjaxh Bksl cafdr T-vkÑfr*

XX
′

5 IF5 jaxghu xSl ijarq oxZ fijSfeMh
77K osQ uhps Bksl

BrF5 jaxghu nzo oxZ fijSfeMh
ClF5 jaxghu nzo oxZ fijSfeMh

XX
′

7 IF7 jaxghu xSl iapdks.kh; f}fijSfeMh

a cgqr vLFkk;h b 'kq¼ Bksl dejs osQ rki ij Kkr c Cl&lsrq f}r; cukrk gS (I2Cl6) 
* vfuf'pr

mnkgj.k 7.19

gy

VSEPR fl¼kar osQ vk/kj ij BrF3 dh vkÑfr dh O;k[;k dhft,A

osQanzh; ijek.kq Br osQ la;kstdrk dks'k esa lkr bysDVªkWu gSaA buesa ls rhu bysDVªkWu rhu Ýyqvksjhu
ijek.kqvkas osQ lkFk bysDVªkWu ;qxy vkca/ cuk ysrs gSa rFkk pkj bysDVªkWu 'ks"k jg tkrs gSaA bl izdkj
vc rhu vkca/ ;qxy rFkk nks ,dkdh ;qxy VSEPR fl¼kar osQ vuqlkj lHkh bysDVªkWu ;qxy
f=kleurk{k f}fijSfeMh osQ 'kh"kksZa ij fLFkr jgrs gSaA nks ,dkdh bysDVªkWu ;qxy fuj{kh; LFkku ij

fLFkr gksaxs ftlls fd ,dkdh ;qxy&,dkdh ;qxy rFkk vkca/ ;qxy ,dkdh ;qxy osQ
chp izfrd"kZ.k U;wure jgsaA mYys[kuh; gS fd ;s izfrd"kZ.k] vkca/ ;qxy&vkca/ ;qxy
izfrd"kZ.k ls vf/d gksrs gSaA blosQ vfrfjDr v{kh; Ýyqvksjhu ijek.kq] ,dkdh
;qxy&,dkdh ;qxy osQ chp izfrd"kZ.k dks de djus osQ fy, fuj{kh; Ýyqvksjhu ijek.kq
dh rjiQ+  >qd tkrs gSa ftlls ,dkdh ;qxy&,dkdh ;qxy izfrd"kZ.k U;wure jgsA bl izdkj
BrF3 dh vkÑfr FkksM+h cafdr 'T' vkÑfr dh gks tkrh gSA
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oxZ 18 esa N% rRo gSa— ghfy;e] fuvkWu] vkWxZu] fØIVkWu] thukWu rFkk jsMkWuA ;s lHkh xSlsa
gSa rFkk jklk;fud :i ls vfØ; gSa ;s cgqr de ;kSfxd cukrh gSa blh dkj.k bUgsa mRÑ"V
xSlsa dgrs gaSA

jsMkWu osQ vfrfjDr vU; lHkh mRÑ"V xSlsa ok;qeaMy esa ikbZ tkrh gSaA vk;ru osQ vuqlkj]
budh 'kq"d ok;q esa ckgqY;rk yxHkx 1 izfr'kr gS ftlesa vkWxZu izeq[k vo;o gSA ghfy;e
rFkk dHkh&dHkh fuvkWu jsfM;ks/ehZ mRifÙk osQ [kfutksa esa ik, tkrs gSaA tSls fipCySUM]
eksus”kkbV] DyhokbVA ghfy;e dk eq[; vkS|ksfxd Lkzksr izkÑfrd xSl gSA thukWu rFkk jsMkWu
bl oxZ osQ nqyZHkre rRo gSaA jsfM;e (226

Ra) osQ fo?kVu mRikn dh rjg jsMkWu izkIr

gksrk gSµ 226 222 4
88 86 2Ra Rn He→ +

oxZ 18 osQ rRoksa osQ egRoiw.kZ ijekf.od rFkk HkkSfrd xq.k muosQ bysDVªkWfud foU;kl
osQ lkFk lkj.kh 7-12 esa fn, x, gSA

mmmiii;;;kkkss sxxxss ss

;g ;kSfxd vtyh; foyk;dksa dh rjg mi;ksx esa yk, tk ldrs gSaA varjkgSykstu ;kSfxd cgqr mi;ksxh gSA
Ýyqvksjhuhdj.k dkjd gksrs gSaA ClF3 rFkk BrI3 dk mi;ksx ;wjsfu;e 235

U osQ lao/Zu gsrq UF6 osQ mRiknu esa fd;k
tkrk gSA

U(s) + 3ClF3(l) → UF6(g) + 3ClF(g)

iiikkkBBB~~ ~;;;fffuuufffgggrrr   iiizz z'''uuu~~ ~ zz z~ z

7.31  I2 ls ICl vf/d fØ;k'khy D;ksa gS\

777---222333      oooxxxZZ Z   111888   ZZ ZZ ds  rrrRRRooo

7-23-1 miyC/rk

* jsfM;ks/ehZ

  xq.k He Ne Ar Kr Xe Rn*

ijek.kq Øekad 2 10 18 36 54 86

ijek.kq nzO;eku (g mol
1
) 4.00 20.18 39.95 83.80 131.30 222.00

bysDVªkWfud foU;kl 1s
2

[He]2s
2
2p

6
[Ne] 3s

2
3p

6
[Ar]3d

10
4s

2
4p

6
[Kr]4d

10
5s

2
5p

6
[Xe]4f

14
5d

10
6s

2
6p

6

ijek.kq f=kT;k/pm 120 160 190 200 220 –

vk;uu ,UFkSYih 2372 2080 1520 1351 1170 1037

/kJmol
-1

bysDVªkWu yfC/ ,UFkSYih 48 116 96 96 77 68

/kJmol
-1

?kuRo  (at STP)/gcm
–3

1.8×10
–4

9.0×10
–4

1.8×10
–3

3.7×10
–3

5.9×10
–3

9.7×10
–3

xyukad/K – 24.6 83.8 115.9 161.3 202

DoFkukad/K 4.2 27.1 87.2 119.7 165.0 211

ok;qeaMyh; esa va'k 5.24×10
–4

– 1.82×10
–3

0.934 1.14×10
–4

8.7×10
–6

(% vk;ru)

lkj.kh 7.12µ oxZ 18 osQ rRoksa osQ ijekf.od ,oa HkkSfrd xq.k
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mnkgj.k 7.20

gy

oxZ 18 osQ rRoksa dks mRÑ"V xSlksa osQ uke ls D;ksa tkuk tkrk gS\

oxZ 18 esa mifLFkr rRoksa osQ la;kstdrk dks'kksa esa iw.kZ Hkfjr d{kd gksrs gSa rFkk ;s oqQN rRoksa
osQ lkFk osQoy fo'ks"k fLFkfr;ksa esa vfHkfØ;k djrs gSaA ftlosQ dkj.k ;s mRÑ"V xSlksa osQ uke
ls tkus tkrs gSaA

;gk¡ oxZ osQ ijekf.od] HkkSfrd rFkk jklk;fud xq.kksa dh izo`fÙk;ksa dh O;k[;k dh xbZ gSA

ghfy;e osQ vfrfjDr lHkh mRÑ"V xSlksa dk lkekU; bysDVªkWfud foU;kl ns
2
np

6 gksrk
gS tks fd ghfy;e osQ fy, 1s

2 gS (lkj.kh 7-14) mRÑ"V xSlksa osQ cgqr ls xq.k ftuesa
vfØ; izÑfr 'kkfey gS] mudh lao`r dks'k lajpuk osQ dkj.k gksrh gSA

LFkk;h bysDVªkWfud foU;kl osQ dkj.k budh xSlksa esa vk;uu ,UFkSYih cgqr vf/d gksrh gSA
tcfd ijekf.od vkdkj esa o`f¼ osQ lkFk oxZ esa uhps dh vksj c<+us ij ;g de gksrh
tkrh gSA

ijek.kq Øekad esa o`f¼ osQ lkFk&lkFk oxZ esa uhps dh vksj ijek.kq f=kT;k esa o`f¼ gksrh gSA

mRÑ"V xSlksa dk LFkk;h bysDVªkWfud foU;kl gksus osQ dkj.k budh izòfÙk bysDVªkWu xzg.k djus
dh ugha gksrh] vr% budh bysDVªkWu yfC/ ,UFkSYih dk eku vf/d /ukRed gksrk gSA

lHkh mRÑ"V xSlsa ,d ijekf.od gSaA ;g jaxghu] xa/ghu rFkk Loknghu gksrh gSaA ty esa
vYi foys; gSaA buosQ xyukad rFkk DoFkukad vR;f/d fuEu gksrs gSa] D;ksafd bu rRoksa esa
,d ek=k varjkijek.kqd vU;ksU;fØ;k nqcZy ifj{ksi.k cyksa osQ dkj.k gksrh gSA Kkr inkFkks±
esa ghfy;e dk DoFkukad (4-2 K) fuEure gksrk gSA ghfy;e esa iz;ksx'kkyk esa iz;qDr gksus
okys lk/kj.k inkFkks±] tSls fd jcj] dk¡p rFkk IykfLVd esa ls folfjr gksus dk vlkekU;
xq.k ik;k tkrk gSA

7-23-2 bysDVªkWfud foU;kl

7-23-3 vk;uu ,UFkSYih

7-23-4 ijek.kq f=kT;k

7-23-5 bysDVªkWu yfC/
,UFkSYih

7-23-6 HkkSfrd xq.k

mnkgj.k 7.21

gy

mRÑ"V xSlksa osQ DoFkukad cgqr de D;ksa gksrs gSa\

mRÑ"V xSlsa ,d ijekf.od gksus osQ dkj.k buesa nqcZy ifj{ksi.k cyksa osQ vfrfjDr vU; fdlh
izdkj osQ varjkijek.kqd cy dk;Zjr ugha gksrs] blfy, ;s vfr fuEu rkiksa ij nzfor gksrh gSa vr%
buosQ DoFkukad fuEu gksrs gSaA

lkekU;r;k mRÑ"V xSlsa lcls de fØ;k'khy gksrh gSaA budh jklk;fud vfHkfØ;k osQ izfr
vfØ;rk osQ fuEu dkj.k fn, tkrs gSaA

 (i) mRÑ"V xSlksa osQ la;kstdrk dks'k dk iw.kZHkfjr bysDVªkWfud foU;kl ns
2
np

6 gksrk gS
[ghfy;e esa (15

2
)]A

(ii) budh vk;uu ,UFkSYih vf/d gksrh gS rFkk bysDVªku yfC/ ,UFkSYih vf/d /ukRed
gksrh gSA

budh [kkst osQ le; ls gh budh lfØ;rk ckj&ckj ij[kh tkrh jgh] ijarq buosQ
;kSfxd cukus osQ lHkh iz;kl dkiQh le; rd vliQy jgsA ekpZ 1962 esa uhy cVZysV
us] tks fd ml le; fczfV'k dksyafc;k fo'ofo|ky; esa Fks] ,d mRÑ"V xSl dh

7-23-7 jklk;fud xq.k
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fØ;k'khyrk izsf{kr dhA mUgksaus igys ,d yky jax dk ;kSfxd fufeZr fd;k ftls
O2

+
PtF6

– lw=k ls n'kkZ;k tk ldrk gSA mUgksaus vuqHko fd;k fd vkWDlhtu dh izFke
vk;uu ,UFkSYih (1175 kJ mol

–1
) ftukWu (1170 kJmol

–1
) osQ yxHkx cjkcj gSA

mUgksaus Xe osQ blh izdkj osQ ;kSfxd cukus dk iz;kl fd;k vkSj Xe rFkk PtF6 dks
feykdj yky jax osQ ,d nwljs ;kSfxd Xe

+
PtF6

– osQ fojpu esa liQyrk izkIr dhA
bl [kkst osQ i'pkr~ thukWu osQ cgqr ls ;kSfxd] izeq[k :i ls vf/d fo|qr~½.kkRedrk

okys Ýyqvkssjhu ,oa vkWDlhtu rRoksa osQ lkFk] la'ysf"kr fd, x, gSaA
fØIVkWu osQ cgqr de ;kSfxd Kkr gSaA osQoy fØIVkWu MkbÝyqvksjkbM (KrF2) dk

foLr`r vè;;u fd;k x;k gSA jsMkWu osQ ;kSfxdksa dk i`FkDdj.k ugha gks ik;k gS ijarq budh
igpku jsfM;ks vuqKkid (jsfM;ks Vsªlj) rduhd }kjk dh xbZ gSA Ar, Ne rFkk He dk
dksbZ Hkh okLrfod ;kSfxd Kkr ugha gSA

(d) thukWu&Ýyqvksjhu ;kSfxd

vuqdwy izk;ksfxd ifjfLFkfr;ksa esa rRoksa ls izR;{k fØ;k }kjk thukWu rhu izdkj osQ f}vaxh
ÝyqvksjkbM] XeF2, XeF4 rFkk XeF6 cukrh gSA

Xe (g)  +   F2 (g)  673 K, 1 bar
→  XeF2(s)

(thukWu vkf/D; esa)

Xe (g)   +   2F2 (g) 873 K, 7 bar
→  XeF4(s)

       (1 % 5 vuqikr)

Xe (g)     +     3F2 (g)  573 K, 60 70 bar−
→  XeF6(s)

       (1 % 20 vuqikr)

XeF6 dks XeF4 rFkk O2F2 dh 143K rki ij vU;U;fØ;k ls Hkh cuk;k tkrk gSA

4 2 2 6 2XeF O F XeF O+ → +

XeF2, XeF4 rFkk XeF6 jaxghu] fØLVyh; Bksl inkFkZ gSa tks fd 298 K rki ij
vklkuh ls mèoZikfrr gks tkrs gSaA ;g izcy Ýyqvksjhuhdj.k oQeZd gSaA ys'k ek=k ty ls
Hkh budk tyvi?kVu vklkuh ls gks tkrk gSA mnkgj.kkFkZ XeF2 osQ ty vi?kVu ls Xe,

HF rFkk O2 izkIr gksrs gSaA

2XeF2 (s) + 2H2O(l)  → 2Xe (g)  + 4 HF(aq)   + O2(g)

thukWu osQ rhuksa ÝyqvksjkbMksa dh lajpukvksa dh O;qRifÙk  VSEPR fl¼kar osQ vkèkkj
ij dh tk ldrh gSA bu lajpukvksa dks fp=k 7-9 esa n'kkZ;k x;k gS XeF2 rFkk XeF4

dh lajpuk,a Øe'k% jSf[kd rFkk oxZ leryh; gSa XeF6 esa lkr bysDVªkWu ;qxy gSa (6
vkca/ ;qxy rFkk ,d ,dkdh ;qxy gS) vr% bldh lajpuk foÑr v"ViQydh; gS tSlk
fd xSlh; izkoLFkk esa izk;ksfxd vk/kj ij ik;k x;k gSA

thUkWku ÝyqvksjkbM] ÝyqvksjkbM vk;u xzkgh ls vfHkfØ;k dj /uk;u Lih'kht rFkk
ÝyqvksjkbM vk;u nkrk ls vfHkfØ;k djosQ ÝyqvksjksÍ.kk;u cukrs gSaA

XeF2 + PF5  → [XeF]
+
 [PF6]

–

XeF4 + SbF5  → [XeF3]
+
 [SbF6]

–

XeF6 + MF  → M
+
 [XeF7]

–
       (M = Na, K, Rb or Cs)
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([k) thukWu&vkWDlhtu ;kSfxd

XeF4 rFkk XeF6 osQ ty vi?kVu iQyLo:i XeO3 izkIr gksrk gSA

6XeF4 + 12 H2O  → 4Xe + 2Xe03 + 24 HF + 3 O2

XeF6 + 3 H2O  → XeO3 + 6 HF

XeF6 osQ vkaf'kd ty vi?kVu ls vkWDlhÝyqvksjkbM XeOF4 rFkk XeO2F2 izkIr gksrs gSaA
XeF6 + H2O  → XeOF4 + 2 HF

XeF6 + 2 H2O  → XeO2F2 + 4HF

XeO3 ,d jaxghu foLiQksVd Bksl inkFkZ gSA bldh lajpuk fijSfeMh gS (fp=k 7-9)A
XeOF4 ,d jaxghu ok"i'khy nzo gS ftldh lajpuk oxZ leryh; gksrh gS (fp=k 7-9)A

(d) js[kh; ([k) oxZ leryh; (x) foÑr v"ViQydh;    (?k) oxZ fijSfeMh (p) fijSfeMh

fp=k 7-9µ (d) XeF2, ([k) XeF4, (x) XeF6, (?k) XeOF4 rFkk (p) XeO3 dh lajpuk,aa

mnkgj.k 7.22

gy

D;k XeF6 dk ty vi?kVu ,d jsMkWDl vfHkfØ;k gS\

ugha] ty vi?kVu osQ mRikn XeOF4 rFkk XeO2F2 gSa ftuesa lHkh rRoksa dh vkWDlhdj.k
voLFkk,a vfHkfØ;k ls igys dh voLFkk osQ leku gSaA

mmmiii;;;kkkss sxxxss ss

ghfy;e vToyu'khy rFkk gYdh xSl gSA vr% bldk mi;ksx ekSle izs{k.k osQ fy, xqCckjksa esa Hkjus osQ fy, fd;k
tkrk gSA bldk mi;ksx xSl 'khfrr ukfHkdh; fj,DVjksa esa Hkh fd;k tkrk gSA nzo ghfy;e (DoFkukad 4-2 K) dks
fuEu rki ij lapkfyr iz;ksxksa osQ fy, fuEurkihdkjd osQ :i esa mi;ksx fd;k tkrk gSA blosQ vfrfjDr nzo
ghfy;e dk mi;ksx vfrpkyd pqacd dks mRiUu rFkk dk;e j[kus osQ fy, fd;k tkrk gS tks fd vk/kqfud NMR

LisDVªksehVj rFkk vk/qfud fpfdRlh; funku esa iz;qDr gksus okys pqacdh; vuqukn izfrfcac (MRI) ra=k osQ eq[;
vo;o gSaA vk/qfud xksrk[kksjh osQ midj.kksa esa ;g vkWDlhtu osQ ruqdkjh osQ :i esa mi;ksx eas vkrh gS_ D;ksafd
jDr esa bldh foys;rk cgqr de gSA

fuvkWu dk mi;ksx foltZu V~;wc rFkk iznhIr cYcksa esa foKkiu izn'kZu gsrq fd;k tkrk gSA fuvkWu cYcksa dk
mi;ksx ouLifr m|ku rFkk xzhugkml esa fd;k tkrk gSA

vkWxZu dk mi;ksx mPprki /krq dehZ; izØeksa esa vfØ; okrkoj.k mRiUu djus osQ fy, fd;k tkrk gSA (èkkrqvksa
rFkk mi/krqvksa osQ vkoZQ osfYaMx esa bldk mi;ksx fo|qr cYc dks Hkjus osQ dke vkrk gSA iz;ksx'kkyk esa bldk
mi;ksx ok;q lqxzkgh inkFkkZsa osQ izcU/u esa Hkh fd;k tkrk gSA

thukWu rFkk fØIVkWu osQ dksbZ fo'ks"k mi;ksx ugha gSaA budk mi;ksx fo'ks"k voljksa osQ fy, cuk, x, cYcksa esa
fd;k tkrk gSA
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iiikkkBBB~~ ~;;;fffuuufffgggrrr   iiizz z'''uuu~~ ~ zz z~ z

7.32 ghfy;e dks xksrk[kksjh osQ midj.kksa esa mi;ksx D;ksa fd;k tkrk gS\
7.33 fuEufyf[kr lehdj.k dks larqfyr dhft,µ XeF

6
 + H

2
O  → XeO

2
F

2 
 + HF

7.34 jsMkWu osQ jlk;u dk vè;;u djuk dfBu D;ksa Fkk\

lllkkkjjjkkkaa a'''kkkaa aa

vkorZ lkj.kh osQ oxZ 13 ls 18 okys rRo p&CykWd dh jpuk djrs gSaA ftuosQ la;kstdrk dks'k dk bysDVªkWfud foU;kl
ns

2
np

1–6 gSA 13 o 14 oxks± dk vè;;u d{kk XI esa fd;k x;kA bl bdkbZ esa 'ks"k p&CykWd oxkZsa dk foospu fd;k x;k gSA
oxZ 15 esa ik¡p rRo] N, P, As Sb rFkk Bi vkrs gSaA ftudk lkekU; bysDVªkWfud foU;kl ns

2
np

3 gSA ukbVªkstu bl
oxZ osQ vU; rRoksa ls] NksVs vkdkj] Lo;a rFkk mPp fo|qrÍ.kkRedrk okys ijek.kq tSls O ;k C osQ lkFk pπ – pπ cgqvkcaèkksaa
osQ fuekZ.k rFkk vius la;kstdrk dks'k dk foLrkj djus osQ fy, d{kdksa dh vuqiyCèkrk osQ dkj.k bl oxZ osQ vU; rRoksa
ls fHkUu gSA oxZ 15 osQ rRo xq.kksa esa Øfed ifjofrZrk n'kkZrs gSaA ;s vkWDlhtu] gkbMªkstu rFkk gSykstuksa osQ lkFk vfHkØ;k
djrs gSaA ;s nks egRoiw.kZ vkWDlhdj.k voLFkk,a + 3 rFkk + 5 iznf'kZr djrs gSaA ysfdu +3 vkWDlhdj.k voLFkk] vfØ;
;qxy izHkko osQ dkj.k Hkkjh rRoksa esa egRoiw.kZ gks tkrh gSA

MkbukbVªkstu iz;ksx'kkyk rFkk vkS|ksfxd nksuksa Lrj ij cukbZ tk ldrh gSA ;g fofHkUu vkWDlhdj.k voLFkkvksa esa
vkDlkbM fufeZr djrh gS tSls] N2O, NO, N2O3, NO2, N2O4 rFkk N2O5A bu vkWDlkbMksa dh vuquknh lajpuk,a gksrh
gaS rFkk buesa cgqvkca/ gksrs gSaA O;kid Lrj ij] vkeksfu;k gkWcj izØe }kjk cukbZ tkrh gSA HNO3 ,d egRoiw.kZ vkS|ksfxd
jlk;u gSA ;g izcy ,d{kkjdh vEy gS rFkk 'kfDr'kkyh vkWDlhdkjd gSA HNO3 fHkUu&fHkUu ifjfLFkfr;ksa (voLFkk) esa
/krqvksa rFkk v/krqvksa ls fØ;k dj NO vFkok NO2 cukrk gSA

rRo voLFkk esa iQ+ kWLiQ+ ksjl P4 osQ :i esa ik;k tkrk gS ;g dbZ vij:iksa esa ik;k tkrk gSA ;g gkbMªkbM] PH3 dk
cukrk gS tks ,d cgqr fo"kSyh xSl gSA ;g nks izdkj osQ gSykbMksa PX3 rFkk PX5 cukrk gSA PCl3, 'osr iQ+ kWLiQ+ ksjl dh 'kq"d
Dyksjhu osQ lkFk vfHkfØ;k }kjk cuk;k tkrk gS tcfd PCl5 iQ+ kWLiQ+ ksjl dh SO2Cl2 osQ lkFk vfHkfØ;k }kjk cuk;k tkrk
gSA iQ+ kWLiQ+ ksjl cgqr ls vkWDlksvEy cukrk gSA budh {kkjdrk eas varj P–OH lewg dh la[;k ij fuHkZj djrk gSA vkWDlksvEy
ftuesa P–H vkca/ gksrs gSa] vPNs vipk;d gksrs gaSA

oxZ 16 osQ rRoksa dk lkekU; bysDVªkWfud foU;kl ns
2
np

4 gSA mPpre vkWDlhdj.k voLFkk ;g +6 iznf'kZr djrs gSaA
oxZ 16 osQ rRoksa osQ HkkSfrd rFkk jklk;fud xq.kksa esa Øfed ifjorZu izsf{kr gksrk gSA iz;ksx'kkyk esa] MkbZvkWDlhtu KClO3

dks MnO2 dh mifLFkfr esa xje djosQ cukbZ tkrh gSA ;g /krqvksa osQ lkFk vusoQ vkWDlkbM fufeZr djrh gSA vkstksu (O3)

vkWDlhtu dk vij:i gS] tks ,d izcy vkWDlhdkjd gSA lYiQj dbZ vij:i cukrk gS] buesa ls lYiQj osQ α– rFkk β–

:i cgqr egRoiw.kZ gSaA lYiQj] vkWDlhtu osQ lkFk la;ksx dj SO2 rFkk SO3 tSls vkWDlkbM cukrk gSA SO2 lYiQj rFkk
vkWDlhtu osQ lh/s la;ksx }kjk cukbZ tkrh gSA SO2 dk mi;ksx] H2SO4 osQ mRiknu esa fd;k tkrk gSA lYiQj vusd
vkWDlksvEy cukrk gS] ftuesa lcls egRoiw.kZ H2SO4 gSA blosQ laLi'kZ izØe }kjk cuk;k tkrk gSA ;g futZyu rFkk
vkWDlhdj.k deZd gSA bldk mi;ksx cgqr ls ;kSfxdksa osQ mRiknu esa fd;k tkrk gSA

vkorZ lkj.kh osQ oxZ 17 esa F, Cl, Br, I rFkk At gSaA ;g rRo vR;f/d fØ;k'khy gksrs gSa vkSj blosQ dkj.k ;g osQoy
la;qDr voLFkk esa ik, tkrs gSaA bu rRoksa dh lkekU; vkWDlhdj.k voLFkk –1 gksrh gSA ;|fi mPpre vkWDlhdj.k voLFkk
+7 Hkh gks ldrh gSA ;g HkkSfrd rFkk jklk;fud xq.kksa esa Øfed ifjorZu iznf'kZr djrs gSaA ;g vkDlkbMksa gkbMªkstu gSykbMksa
varjkgSykstu ;kSfxdksa rFkk vkWDlksvEyksa dk fuekZ.k djrs gSaA Dyksjhu] HCl dh KMnO4 osQ lkFk vfHkfØ;k }kjk vklkuh
ls izkIr dh tkrh gSA HCl, NaCl dks lkanz H2SO4 osQ lkFk xeZ djosQ izkIr dh tkrh gSA gSykstu ijLij la;ksx ls X
X

1

n (n = 1, 3, 5, 7) varjkgSykstuksa dk fuekZ.k djrs gSA tgk¡ X1
, X ls gYdk gksrk gSA gSykstuksa osQ dbZ vkWDlksvEy
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vH;kl

Kkr gSaA bu vkWDlksvEyksa dh lajpukvksa esa gSykstu osaQnzh; ijek.kq gSA tks lHkh fLFkfr;ksa esa ,d – OH vkca/ osQ lkFk X–

OH osQ :i esa vkcafèkr gksrs gSaA dqN fLFkfr;ksa esa X = O vkca/ Hkh ik, tkrs gSaA

vkorZ lkj.kh osQ oxZ 18 esa mRd`"V xSlsa vkrh gSaA ghfy;e dks NksM+dj ftldk foU;kl gS 1s
2] buosQ la;kstdrk

dks'k dk bysDVªkWfud foU;kl ns
2

 np
6 gksrk gSA  jsMkWu dks NksM+dj lHkh xSlsa ok;qeaMy esa ikbZ tkrh gSaA jsMkWu] jsfM;e

226
Ra osQ fo?kVu mRikn osQ :i esa izkIr gksrh gSA

cká dks'k dk v"Vd iw.kZ Hkfjr gksus osQ dkj.k budh ;kSfxd cukus dh izòfÙk de gksrh gSA osQoy oqQN ifjfLFkfr;ksa
esa ftukWu osQ] Ýyqvksjhu rFkk vkWDlhtu osQ lkFk ;kSfxd Hkyh&Hkk¡fr vfHky{kf.kr gSaA bu xSlksa osQ dbZ mi;ksx gSaA vkWxZu
dk mi;ksx vfØ; okrkoj.k nsus esa] ghfy;e dk mi;ksx ekSle foKku laca/h tkudkjh izkIr djus osQ fy, iz;qDr xqCckjksa
dks Hkjus esa rFkk fuvkWu dk mi;ksx foltZu uyh vkSj izfrnhfIr cYcksa esa fd;k tkrk gSA

7.1 oxZ 15 osQ rRoksa osQ lkekU; xq.k/eksaZ dks muosQ bysDVªkWfud foU;kl] vkWDlhdj.k voLFkk ijekf.od vkdkj] vk;uu

,UFkSYih rFkk fo|qr~½.kkRedrk osQ lanHkZ esa foospuk dhft,A

7.2 ukbVªkstu dh fØ;k'khyrk iQkWLiQksjl ls fHkUu D;ksa gS\

7.3 oxZ 15 osQ rRoksa dh jklk;fud fØ;k'khyrk dh izo`fÙk dh foospuk dhft,A

7.4 NH3 gkbMªkstu ca/ cukrh gSA ijarq PH3 ugha cukrh D;ksa\

7.5 iz;ksx'kkyk esa ukbVªkstu oSQls cukrs gSa\ laiUu gksus okyh vfHkfØ;k osQ jklk;fud lehdj.kksa dks fyf[k,A

7.6 veksfu;k dk vkS|ksfxd mRiknu oSQls fd;k tkrk gS\

7.7 mnkgj.k nsdj le>kb, fd dkWij /krq HNO3 osQ lkFk vfHkfØ;k djosQ fdl izdkj fHkUu mRikn ns ldrh gS\

7.8 NO2 rFkk N2O5 osQ vuquknh lajpukvksa dks fyf[k,A

7.9 HNH dks.k dk eku] HPH, HAsH rFkk HSbH dks.kksa dh vis{kk vf/d D;ksa gS\

(laosQr & NH3 esa sp
3

 ladj.k osQ vk/kj rFkk gkbMªkstu vkSj oxZ osQ nwljs rRoksa osQ chp osQoy s-p vkca/u osQ }kjk

O;k[;k dh tk ldrh gSA)

7.10 R3P = O gS ik;k tkrk gS tcfd R3N = O ugha D;ksa (R= ,sfYdy lewg)\

7.11 le>kb, fd D;ksa NH3 {kkjdh; gS tcfd BiH3 osQoy nqcZy {kkjd gSA

7.12 ukbVªkstu f}ijek.kqd v.kq osQ :i esa ik;k tkrk gS rFkk iQkWLiQksjl P4 osQ :i esaA D;ksa\

7.13 'osr iQ+ kWLiQ+ ksjl rFkk yky iQ+ kWLiQ+ ksjl osQ xq.kksa dh eq[; fHkUurkvksa dks fyf[k,A

7.14 iQ+ kWLiQ+ ksjl dh rqyuk esa ukbVªkstu  Ük`a[kyu xq.kksa dks de iznf'kZr djrk gS] D;ksa\

7.15 H3PO3 dh vlekuqikru vfHkfØ;k nhft,A

7.16 D;k PCl5 vkWDlhdkjd vkSj vipk;d nksuksa dk;Z dj ldrk gS\ roZQ nhft,A
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7.17 O, S, Se, Te rFkk Po dks bysDVªkWfud foU;kl] vkWDlhdj.k voLFkk rFkk gkbMªkbM fuekZ.k osQ lanHkZ esa vkorZ lkj.kh
osQ ,d gh oxZ esa j[kus dk roZQ nhft,A

7.18 D;ksa MkbvkWDlhtu ,d xSl gS tcfd lYiQj ,d Bksl gS\

7.19 ;fn O → O
– rFkk O → O

2–  osQ bysDVªkWu yfC/ ,UFkSYih eku irk gks] tks Øe'k% 141 rFkk 702kJ mol
–1 gS] vki

oSQls Li"V dj ldrs gSa fd O2– Lih'kht okys vkWDlkbM vf/d curs gSa u fd O– okys\

(laosQr µ ;kSfxdksa osQ cuus esa tkyd ÅtkZ dkjd dks è;ku esa jf[k,)

7.20 dkSu ls ,jkslksYl vkstksu gSa\

7.21 laLi'kZ izØe }kjk H2SO4

 osQ mRiknu dk o.kZu dhft,A

7.22 SO2

 fdl izdkj ls ,d ok;q iznw"kd gS\

7.23 gSykstu izcy vkWDlhdkjd D;ksa gksrs gSa\

7.24 Li"V dhft, fd Ýyqvksjhu osQoy ,d gh vkWDlksvEy] HOF
 D;ksa cukrk gSA

7.25 O;k[;k dhft, fd D;ksa yxHkx ,d leku fo|qr~½.kkRedrk gksus osQ i'pkr~ Hkh ukbVªkstu gkbMªkstu vkca/ fufeZr
djrk gS] tcfd Dyksjhu ughaA

7.26 ClO2

 osQ nks mi;ksx fyf[k,A

7.27 gSykstu jaxhu D;ksa gksrs gSa\

7.28 ty osQ lkFk F2

 rFkk Cl2
 dh vfHkfØ;k,a fyf[k,A

7.29 vki HCl
 ls Cl2

 rFkk Cl2
 ls HCl

 dks oSQls izkIr djsaxs\ osQoy vfHkfØ;k,a fyf[k,A

7.30 ,u&ckVZysV Xe
 rFkk PtF6

  osQ chp vfHkfØ;k djkus osQ fy, oSQls izsfjr gq,\

7.31 fuEufyf[kr esa iQ+ kWLiQ+ ksjl dh vkWDlhdj.k voLFkk,a D;k gSa\

(i) H3PO3 (ii) PCl3 (iii) Ca3P2 (iv) Na3PO4 (v) POF3  ?

7.32 fuEufyf[kr osQ fy, larqfyr lehdj.k nhft,A

(i) tc NaCl
 dks MnO2

 dh mifLFkfr esa lkanz lYÝ;wfjd vEy osQ lkFk xje fd;k tkrk gSA

(ii) tc Dyksjhu xSl dks NaI
 osQ tyh; foy;u esa ls izokfgr fd;k tkrk gSA

7.33 thukWu ÝyqvksjkbM] XeF2] XeF4] rFkk XeF6 oSQls cuk, tkrs gSa\

7.34 fdl mnklhu v.kq osQ lkFk ClO
–] lebysDVªkuh gS\ D;k ,d v.kq yqbl {kkjd gS\

7.35 fuEufyf[kr izR;sd leqPp; dks lkeus fy[ks xq.kksa osQ vuqlkj lgh Øe esa O;ofLFkr dhft,µ

(d) F2, Cl2, Br2, I2  - vkca/ fo;kstu ,UFkSYih c<+rs Øe esa

([k) HF, HCl, HBr, HI - vEy lkeF;Z c<+rs Øe esa

(x) NH3, PH3, AsH3, SbH3, BiH3 – {kkjd lkeF;Z c<+rs Øe esa

7.36 fuEufyf[kr esa ls dkSu lk ,d vfLrRo esa ugha gS\

(a) XeOF4 (b) NeF2 (c) XeF2 (d) XeF6

7.37 ml mRÑ"V xSl Lih'kht dk lw=k nsdj lajpuk dh O;k[;k dhft, tks fd buosQ lkFk lelajpuh; gSµ

(a) ICl4
–

(b) IBr2

–
(c) BrO3

–

7.38 m"Ñ"V xSlksa osQ ijekf.od vkdkj rqyukRed :i ls cM+s D;ksa gksrs gSa\

7.39 fuvkWu rFkk vkWxZu xSlksa osQ mi;ksx lwphc¼ dhft,A
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7.1 oasQnzh; ijek.kq dh ftruh mPp /ukRed vkWDlhdj.k voLFkk gksrh gSA mruh gh vfèkd bldh /zqo.k {kerk Hkh gksrh

gS ftlosQ dkj.k osaQnzh; ijek.kq vkSj vU; ijek.kq osQ chp cus vkca/ esa lgla;kstd y{k.k c<+rs tkrs gSaA

7.2 D;ksafd BiH3 oxZ 15 osQ gkbMªkbMksa esa lcls de LFkk;h gksrk gSA

7.3 D;ksafd izcy pπ – pπ vfrO;kiu osQ dkj.k f=kca/ N≡N curk gSA

7.6 N2O5 dh lajpuk ls iqf"V gksrh gS fd N2 dh lgla;kstdrk 4 gSA

7.7 ;s nksuksa gh sp
3 ladfjr gSaA PH4

+ esa pkjksa d{kd vkcaf/r gksrs gSa tcfd PH esa P ij ,d ,dkdh bysDVªkWu ;qxy
gS tks fd ,dkdh ;qxy µ vkca/ ;qxy izfrd"kZ.k osQ fy, mÙkjnk;h gS ftlls vkca/ dks.k 109°28' ls de gksrk
gSA

7.10 PCl5 + D2O → POCl3 + 2DCl

7.11 H3PO4 v.kq esa rhu P–OH lewg mifLFkr gS vr% bldh {kkjdrk 3 gSA

7.15 vkWDlhtu O2 osQ NksVs vkdkj vkSj mPp fo|qr~½.kkRedrk osQ dkj.k ty osQ v.kq gkbMªkstu vkca/ ls vf/d laxqf.kr
gksrs gSaA blosQ ifj.kkeLo:i ;g nzo voLFkk esa jgrk gSA

7.21 vuqukn lajpukvksa osQ dkj.k nksuksa S–O vkca/ lgla;ksth gSa rFkk leku lkeF;Z okys gSaA

7.25 eq[;r;k H3O
+ vkSj HSO

–

4 esa izFke vk;uu osQ dkj.k H2SO4 ty esa ,d izcy vEy gSA HSO
–

4 dk H3O
+ rFkk

SO4 

2– esa vk;uu ux.; gS vr% 
2 1a aK K<< A

7.31 lkekU;r% varjkgSykstu ;kSfxd gSykstu dh vis{kk vf/d fØ;k'khy gksrs gSaA bldk dkj.k X–X
1 vkca/ dh vis{kk

X–X
1 vkca/ dk nqcZy gksuk gSA vr% ICI, I2 ls vfèkd fØ;k'khy gSA

7.34 jsMkWu jsfM;kslfØ; gS rFkk bldh v/kZ;q de gksrh gS ftlls jsMkWu osQ jlk;u dk vè;;u dfBu gks tkrk gSA


