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1.   13 jk ldKavfha uQ,øjH 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
ye¢kaùu 
 
fuu mdvfï § 13 jk ldKavfha uq,øjHhkays fyda fndafrdaka mjqf,a uQ,øjHhkays ridhkh 
ms<sn|j idlÉPd lrkq ,nk w;r fuys § fndfrdaka iy we¨ñkshï fj; jeä wjOdkhla 
fhduq flf¾ fuu ldKavh ^merKs j.=fõ III fyda IIIB ldKavh& fndafrdaka  (B), we¨ñkshï 
(Al) .e,shï (Ga) bkaähï (In) iy ;e,shï (Tl) uQ,øjH j,ska iukaú; fõ fuu 
uQ,øjHhkays wjika ljpfha bf,lafg%dak úkHdih ns2np1 fõ ^1.1 j.=j n,kak&.  
 
1.1 j.=j: 13 jk ldKavfha uQ,øjHj, .=K iuyrla 
 

 bf,lafg%dak úkHdih 
øjdxlh 

m.p./ oC 

;dmdxlh 
b.p./ oC 

wrh 

r(M3+) 

TlaislrK 
úNjh 

Eo(M3+/M) / V 

TlaislrK 
wxlh 

O.N. 

B [He] 2s22p1 2300 3930 20 -0.89 +3 

Al [Ne] 3s23p1 660 2470 50 -1.89 +3 

Ga [Ar] 3d104s24p1 30 2400 62 -0.53 +3 

In [Kr] 4d105s25p1 157 2080 81 -0.34 +3, +1 

Tl [Xe] 4f145d106s26p1 304 1467 95 +1.26 +3, +1 

 
uQ,øjH ish,a, u +3 TlaislrK wjia:dj fmkajhs s-f.dkqfõ uQ,øjH ia:dhs TlaislrK 
wjia:d tlla ^ldKav wxlh& muKla fmkakqï l< o fuu ldKavfha uQ,øjH ia:dhs 
TlaislrK wjia:d tllg jvd jeä ixLHdjla fmkajhs WodyrKhla f,i úYd, u uQ,øjH 
jk Tl wju TlaislrK wjia:dj f,i +1 fmkakqï lrk w;r Tl+ whkh Tl3+ wjia:djg 
TlaislrKh l< yel fuys§ bf,lafg%dak hq.,h (6s2) wvq Yla;s s-ldËslj, mj;sk w;r 
6s bf,lafg%dak msg lsÍu 6p bf,lafg%dak msg lsÍug jvd wmyiq fõ fuh ksIal%Sh hq., 
wdprKh (inert pair effect) f,i y÷kajhs 1.1 j.=fjys oelafjk mrsos ldKavh Tiafia my<g 
hdfï oS ;%sixhqc whkj, whksl wrh jeä fõ 
 
fndafrdaka iq¿ jYfhka f,day ,ËK iys; wf,day uQ,øjHhla f,i i,lk w;r fuu 
ldKavhg wh;a wfkl=;a ish¨ u uQ,øjH f,day fõ fuu ldKavfha wfkl=;a idudðlhka 
iuÕ ii|k l, fndafrdakaj,g by< m<uq fo jk iy f; jk whkSlrK Yla;s w.hka 

B 

Al 

Ga 

In 

Tl 
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we;' wfkl=;a uQ,øjHj, ixfhda. m%Odk jYfhka whksl jqj o fndafrdakays ixfhda. m%Odk 
jYfhka iyixhqc fõ 
 
 

11 meje;au iy ksiaidrKh 
 

fld,aukhsÜ (Co2B6O11∙5H2O) ´f;dafndaßla wï,h iy fnda/laia (Na2B4O7∙4H2O fyda 
Na2B4O7∙10H2O) f,i iajNdjfha fndafrdaka mj;S fnda/laia wï, iu`. m%;sl%shdfjka 
fndaßla wï,h ^B(OH)3 fyda H3BO3& ,ndfok w;r th r;a lsÍfï oS c,h bj;a ù fndaßla 
Tlaihsâ ^B2O3) ,nd foa 

 

                   B4O7
−     +   5 H2O  +  2 H+    ⎯→⎯    4 B(OH)3 

                   2 H3BO3       B2O3   + 3 H2O 
 
fidaähï fyda ue.akSishï iu`. B2O3 TlaisyrKh lsÍfuka ÿUqre meye;s iaMálrEmS fkd 
jk l=vla f,i fndafrdaka ,nd foa 
 

                  B2O3(s)   +   3 Mg(s)   ⎯→⎯    2 B(s)   + 3 MgO(s) 
 
úoHq;a pdmhla yuqfõ § H2 u.ska BBr3 TlaisyrKh lsÍu u.ska o fndafrdaka ksmojd .; 
yels h 
 

                  2 BBr3(l)    +  3 H2(g)     ⎯→⎯      2 B(s)   +   6 HBr(g) 
 
mDÓú lfndf,a f;jekshg nyq, uQ,øjHh we¨ñkshï h we¨ñfkdais,sflag" ueá 
flfhd,ska (kaolin) uhsld (mica) iy f*,aâiamd¾ (feldspar) j, we¨ñkshsï wvx.= fõ  
jvd;a jeo.;a we¨ñkshï ksêh fndlaihsâ (bauxide) jk w;r tu.ska uyd mßudKfhka Al 

ksiaidrKh flf¾  fndlaihsâ (Al2O3) j, wmøjH f,i is,sld iy whka Tlaihsv mj;S 
Al2O3 msßisÿ lsÍfï l%shdj,sfha § m<uqfjka u tu ksê fldaiaála fidavd (NaOH) iu`. 
msßhï fldg [Al(OH)4]− whk iys; ødjKhla ,nd .ekSu isÿ flf¾ 
 

          Al2O3(s)  +  2 OH−(aq)   +   3 H2O(l)  ⎯→⎯    2 [Al(OH)4]−(aq) 
 
fuu ødjKh ;=<ska CO2 heùfuka  Al(OH)3 wjlafIam lr .; yels h 
 

         2 [Al(OH)4]−(aq)   +   CO2(g)    ⎯→⎯     2 Al(OH)3(s)     +    CO3
2−(aq)  +   H2O(l) 

 
Al(OH)3 r;alsÍu u.ska ixY=oaO we¨ñkshï Tlaihsâ (Al2O3) wjlafIam lr.kq ,efí 
 

                2 Al(OH)3(s)    ⎯→⎯     Al2O3(s)    +   3 H2O(l) 
 
we¨ñkshï Tlaihsâ by< øjdxlhla ork neúka úoHq;a úÉfþokh i|yd wjYH jk øj 
Al2O3 ,nd .ekSu i|yd th muKla u Ndú;d l< fkd yel Al2O3, l%fhd,hsÜ (Na3AlF6) 
iu`. ñksrka wdia;rhlska hq;a hlv n÷kla lef;davh f,i l%shdlrk fldaIhla ;=< 

o800 1000 C−  g r;a lsÍfï § øj njg m;a fõ fuys § ldnka l+rla wefkdavh jYfhka 
Ndú;d flf¾ úoHq;a úÉfþokfha § lef;davh wi,ska Al úi¾ckh jk w;r wefkdavh 
wi,ska Tlaiscka ksoyia fõ 
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l%shdldrlu 
 
11 Na+, Mg2+ iy Al3+ ys whksl wrhka ii|kak 
12 Al2O3 j,ska Al ksIamdokh lsÍfï l%shdj,sfha mshjr iy ,efnk M,hka i|yka 

lrkak 
 
 

 

12 m%fhdack 
 
kHIaál m%;sl%shdldrlj, kshqfg%dak m%;s.%dylhla (neutron absorber) f,i fndafrdaka Ndú;d 
flf¾ fndafrdaka khsg%hsâ (BN) b;du;a ;o wjiSreï (abrasive) øjHhla fõ' mhsfrlaia 
(Pyrex) kñka y`ÿkajk ;dm m%;sfrdaë fndafrdais,sflaÜ ùÿre ksmoùu i|yd fnda/laia 
Wmfhda.S lr.kq ,efí 
 
wdydr msisk NdKav ojgk i|yd .kakd øjH (packaging materials) ^we¨ñkshï f*dhs,a& iy 
wdydr .nvd lr ;nk Ndck ksmoùu i|yd Al Wmfhda.S lr .kS Al2(SO4)3  c,h msßisÿ 
lsßu i|yd o Al(OH)3 .sks ksjk øjHhla (fire extinguisher) f,i o Ndú;d lrhs .e,shï 
(Ga) w¾O ikakdhlhla jk w;r th wdf,dal úfudapl vfhdav (light emitting diodes) 

ksmoùu i|yd Ndú;d lrkq ,efí 
 
 

13 fndafrdaka iy we¨ñkshïj, Tlaihsv 
 

fndafrdaka iy we¨ñkshï WNh.=KS .;s.=K fmkajhs tkï fuu uQ,øjH iy tajdfha 
Tlaihsâ wï, iy NIau fo j¾.h iu`. u m%;sl%shd lrhs fndafrdaka iy we¨ñkshï, c,Sh 
NIau ødjKhla iu`. m%;sl%shdfjka ms<sfj<ska fugdfndaf¾Ü (BO2

−) iy we¨ñfkaÜ (AlO2
−) 

hk whkhka ,nd foa 
 

   2 B(s)   +    2 OH−(aq)  +   2 H2O(l)   ⎯→⎯    2 BO2
−(aq)   +   3 H2(g) 

    2 Al(s)   +   2 OH−(aq)   +  2 H2O(l)  ⎯→⎯    2 AlO2
−(aq)   +   3 H2(g) 

 
 
NdIañl udOHfha § we¨ñfkaÜ whk (AlO2

−), ixlS¾K whk /il ñY%Khla f,i mj;S 
Wod( [Al(OH)4]− , [Al(OH)4(H2O)2]− fyda [Al(OH)6]

3−   
 
wfkl=;a f,day fuka fkdj fndafrdaka H2SO4 fyda HNO3 wï, iu`. H2 ,nd fkd fok 
w;r fndafrdaka u.ska wï, TlaisyrKh fldg ´f;dfndaßla wï,h njg m;a fõ 
 

 2 B(s)    +    6 HNO3(aq)    ⎯→⎯     2 H3BO3(aq)   +   6 NO2(g)   
 
we¨ñkshï HCl yd H2SO4 iu`. m%;sl%shdfjka yhsv%cka msg lrk kuq;a th HNO3 iu`. 
m%;sl%shd fkd lrhs fuys § HNO3 u.ska f,day mDIaGh wl%sh fldg ;eîu isÿ fõ 
fndafrdaka, Tlaiscka iu`. ^r;a l< úg& fndaßla Tlaihsâ (B2O3) fokq ,nk kuq;a 
idudkHfhka th ms<sfh, lr.kq ,nkafka fndarsla wï,h r;a lsrSu u.sks 
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                   2 H
3
BO

3
(s)     B

2
O

3
(s)    +   3 H

2
O(g) 

 
fndarsla Tlaihsâ >khla (glassy solid) f,i fyda iaMál >khla (crystalline solid) f,i 
fyda wdldr follska mj;S B2O3 wdka;ßl f,day Tlaihsv iu`. r;a l< úg th ,dËKsl 
j¾Khkaf.ka hq;a fugdfndaf¾g idohs fuh .=Kd;aul wldnksl úYaf,aIKfha § Ndú;d 
jk fnda/laia leá;s mÍËdj f,i y÷kajhs WodyrKhla f,i fnda/laia leá;s mÍËdfõ § 
CoO ;o ks,a meyehla foa 
 

              CoO(s)   +    B2O3(s)   ⎯→⎯   Co(BO2)2(s)  ^;o ks,a& 
 

fndaßla wï,h c,fha Èh ù  [B(OH)4]− iy H3O
+ hk whkhka idohs 

 

          H3BO3(s)    +   2 H2O(l)    [B(OH)4]−(aq)  +   H3O
+(aq) 

 
 
tkï H3BO3 ys wdï,sl;dj we;s jkafka c, wKqjlska OH− m%;s.%yKh fldg H+  whk 
ksmoùu u.ska jk w;r" H3BO3 u.ska odhl lrk H+ u.ska fkdfõ tkï H3BO3 g%hsfmdaála 
(triprotic) wï,hla fkd jk w;r fudfkdfm%daála (monoprotic) tal NdIañl wï,hla fõ 
 
                                           H3BO3                 3 H+   +  BO3

3− 
 
H3BO3 b;d ÿn, wï,hla jqj o ueksfgda,a HOCH2[CH(OH)]4CH2OH fyda .a,sifrda,a 
HOCH2CH(OH)CH2OH jeks isia-vhsyhsfv%dlais (cis-dihydroxy) ixfhda. tla lsÍfuka 
idfmaË f,i m%n, talNdIañl wï, njg mßj¾;kh l< yels h 

  
 
fuu ixisoaêh fndaßla wï,h yd we,afldfyd,a w;r ixlS¾Khla iE§u ksid isÿjkakla f,i 
ie,lsh yel fuu ixlS¾Kh (HY), *sfkdama;,ska o¾Ylh f,i fhdod .ksñka NaOH iu`. 
wkqudmkh l< yels h 
 

HY(aq)  +  NaOH(aq)   ⎯→⎯    NaY(aq)    +  H2O(l) 

 
talNdIañl wï,hla hkq l=ula o@ talNdIañl wï,hla hkq wï, wKqjla whkSlrKfhka tla 
fm%dafgdakhla muKla ,nd fok wï,h ls Wod( HCl, HBr, HCN  ;%sNdIañl (triprotic) wï, 
wKqjla fm%dafgdak 3 la ksmojkq ,nhs Wod( H3PO4 
 

                        H3PO4    →→→     3 H+   +   PO4
3− 
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we¨ñkshï Tlaihsv 
 

we¨ñkshï Tlaihsv Al2O3 úoHd.drfha § ksmojd.kq ,nkafka we¨ñkshï l=vq jd;fha r;a 
lsÍfuka fyda tys yhsfv%dlaihsvh r;a lsÍfuks 
 
we¨ñkshï ,jK ødjKhlg yhsfv%dlais,a whk tla l< úg we¨ñkshï yhsfv%dlaihsâ 
fc,ákSuh (gelatinous)  iqÿ wjlafIamhla ,nd foa 
 
m%n, NIauhla  jeämqr we;súg Al(OH)3  wjlafIamh Èh fõ 
 

        Al(OH)3(s) ⎯⎯ →⎯
_

OH
 [Al(OH)4]−(aq) ⎯⎯ →⎯

_
OH

 [Al(OH)5]2−(aq) ⎯⎯ →⎯
_

OH
 [Al(OH) 6]3−

(aq) 

 
 [Al(OH)4]−  iy [Al(OH)6]

3− whk wvx.= ,jK fjkalr y÷kdf.k we;s w;r fïjd 
fmdÿfõ —we¨ñfkag˜ (aluminates) f,i y÷kajhs 
 
 

14 fndafrdaka iy we¨ñkshïj, yhsv%hsv 
 
ir,;u fndafrdaka yhsv%hsvh BH3 f,i ie,flk w;r th myiqfjka oaúwjhùlrKh ù 
vhsfndaf¾ka  B2H6 ,nd foa BCl3 ,s;shï we¨ñkshï yhsv%hsv u.ska TlaisyrKh lsÍfuka 
B2H6 ksmojd .kq ,efí 
 

         4 BCl3(g)   +   3 LiAlH4(s)    ⎯⎯ →⎯
OEt2      2 B2H6(g)   +   3 LiCl(s)   +   3 AlCl3(s) 

 
B2H6 oefjk iq`M jdhqjla jk w;r th c,h iu`. m%;sl%shd lr fndaßla wï,h ,nd foa 
                 

               B2H6(g)    +   6 H2O(l)   ⎯→⎯    2 H3BO3(aq)   +    6 H2(g) 
  
 

l%shdldrlu 
 

1.3     vhsfndaf¾ka (diborane) ys jHqyh w¢kak   
b`.sh ( iEu fndafrdka mrudKqjlg u yhsv%cka mrudKq y;rla ne£ we; 

 
 
 
 
,s;shï yhsv%hsâ (LiH) B;¾ ;=< jQ ks¾c,Sh AlCl3 iu`. m%;sl%shdfjka we¨ñkshï yhsv%hsâ  
(AlH3) ksmojkq ,efí  
 

   3 LiH(s)   +   AlCl3(s) ⎯→⎯    AlH3(s)    +    3 LiCl(s) 
 
jeämqr LiH we;súg AlCl3 ,s;shï we¨ñkshï yhsv%hsâ (LiAlH4) njg m;a fõ 
 

   4 LiH(s)    +    AlCl3(s)  ⎯→⎯   Li[AlH4](s)    +   3 LiCl(s) 
 

 

[AlH4]− whkh ieoSu bf,lafg%dak W!k AlH3 wKqjlg H− whkhla iïnkaO ùula 
(coordination) f,i oelaúh yels h 
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                  AlH3    +   H−      ⎯→⎯    [AlH4]− 
 
Li[AlH4] b;d m%fhdackj;a Tlaisydrlhla fõ th we,aäyhsv lSfgdak iy ldfndlais,sla 
wï, jeks ldnksl ixfhda." uOHidr (alcohol) njg TlaisyrKh lrhs 
 

RCHO    +    LiAlH4  ⎯→⎯   RCH2OH 

R2C=O   +    LiAlH4  ⎯→⎯   R2CHOH 

RCO2H   +     LiAlH4   ⎯→⎯    RCH2OH 

 

;j o wfkl=;a wldnksl f,day yhsv%hsv ksIamdokh i|yd o Li[AlH4] Ndú;d lrhs 
 
Wod(  Li[AlH4] c,h iu`. m%pKav f,i m%;sl%shd lr yhsv%cka ,nd foa 
 

 Li[AlH4](s)    +    4 H2O(l)  ⎯→⎯   LiOH(s)    +   Al(OH)3(s)   +  4 H2(g) 

 
fndafrdaka o wod< fndafrdaka yhsv%hsâ (BH4

−)  whkh ,nd foa vhsfndaf¾ka úh<s B;¾ ;=< 
we;s LiH iu`. m%;sl%shdfjka Li[BH4]  ksmojhs'  
 

                      2 LiH(s)   +    B2H6(g)   ⎯→⎯   2 Li[BH4](s) 
  
Li[BH4] o b;d fyd| Tlaisydrl fõ 
 

15 fya,hsv 
 

13  jk ldKavfha g%hsfya,hsv bf,lafg%dak W!k ixfhda. fõ. tAjd nkaO iy wekdhk iu`. 
wdl,k ixfhda. idohs. m<uqj fndafrdakays fya,hsv i<ld n,uq. 
 
fndafrdakaj, fya,hsv  
 
fndafrdakaj, fndfyda fya,hsv (BX3) ;,Sh ;%sfldaKdldr ^trigonal planar) cHdñ;shla iys; 
iyixhqc ixfhda.hka jk w;r iEu fndafrdaka mrudKqjl u wjidk ljpfha bf,lafg%dak 
3 la wvx.= fõ tajdfha .=K iuyrla my; j.=fõ oelafõ 
 
1.2 j.=j: BX3 (X = F, Cl, Br, I) ys fN!;sl .=K lsysmhla 
 

 øjdxl$oC 

(m.p.) 

;dmdxl$oC 

(b.p.) 
B-X nkaOk È.$pm 

BF3 -127 -100 130 

BCl3 -107 13 175 

BBr3 -46 91 187 

BI3 50 210 210 

 
;j o BF3  iy BCl3  ldur WIaK;ajfha oS jdhQka fõ BBr3  øjhla jk w;r BI3  >khla fõ 
idkaø H2SO4  iu. B2O3 CaF2 r;a lsÍfuka BF3 ksmojd .; yels h 
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   B2O3(s)  + 3 CaF2(s) + 3 H2SO4(l)  ⎯→⎯   2 BF3(g)   +  3 CaSO4(s)  +  3 H2O(l) 
  
uQ,øjH fol (B yd X2) fl<ska u ixfhdackh lsÍfuka BCl3  iy BBr3  ksmojd .; yel. HI 

iu`. BCl3 r;alsÍfuka BI3  ksmojd .kS 
 
fndafrdaka fya,hsv bf,lafg%dak W!k ixfhda. jk w;r wIaGlh iïmQ¾K lsÍu i|yd 
fndafrdakaj,g ;j;a bf,lafg%dak 2 la wjYH nj wms oksuq ;j o fuu ixfhda. bf,lafg%dak 
m%;s.%dyl fyda ¨úia wï, f,i o l%shd lrhs WodyrKhla f,i wefudakshd (:NH3) iy 
vhst;s,a B;¾ (Et2O:), BF3  fj; tlir bf,lafg%dak hq.,hla m%odkh lr ms<sfj<ska 
H3NBF3 iy (Et2O)BF3 hk wdl,khka (adducts) ,nd foa  
 
                              

                   
 
 
 
l%shdldrlu 
 
1.4 (i)  NMe3 iy (ii) F− iu`. BF3 jdhqj m%;sl%shdfjka ,efnk M, (products) 

                   ks.ukh lrkak 
 
 
 
 
we¨ñkshïj, laf,darhsv 
 
r;a l< we¨ñkshï u;ska úh<s Cl2 jdhqj fyda úh<s HCl jdhqj heùfuka we¨ñkshï 
laf,darhsâ ms<sfh, lr .; yels h 
 

 2 Al(s)   +   3 Cl2(g) ⎯→⎯   2 AlCl3(s) 
 

 2 Al(s)    +   6 HCl(g)  ⎯→⎯    2 AlCl3(s)   +   3 H2(g) 
 
jdIam l,dmfha oS yd ks¾O%eùh ødjlhkays oS we¨ñkshï laf,darhsv oaúwjhúlhla  (dimer)  
f,i mj;S ^Wod( [Al2Cl6]& 400 oC g jvd by< WIaK;ajj, § fuu oaúwjhúlh AlCl3 
talwjhúlh njg úfhdackh fõ 
 

            Al2Cl6  ⎯→⎯    2 AlCl3 
 

Al2Cl6 ys wKql jHqyh my; oelafõ 
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oaúwjhúlfha iEu Al mrudKqjla u wjika ljpfha bf,lafg%dak 8 la ork w;r 
Al Cl− w;r nkaOkh iyixhqc ,ËK orhs 
 
ldnksl ridhk úoHdfõ § ¨úia wï,hla f,i we¨ñkshï laf,darhsâ Ndú;d fõ  
Wod( *%Sâ,a l%d*aÜ m%;sl%shdj (Freidel-Craft reaction) 

 

16 we,ï  
 
we¨ñkshï m<uq jk ldKavfha f,day (M) i,af*ag ,jK iu. MAl(SO4)2·12H2O ixhq;sh 
iys; oaú;aj ,jK ,nd foa fmdgEIa we,ïys ixhq;sh KAl(SO4)2·12H2O jk w;r c, wKq 
yhla Al j,g fl<ska u ne£ [Al(H2O)6]

3+ hk welajd whkh idohs' wfkla c, wKq yh 
iaMál c, wKq f,i ie,lsh yels h tuksid fmdgEIa we,ïys iQ;%h 
K[Al(H2O)6](SO4)2·6H2O fõ 
 
 
fmdgEIa we,ï ms<sfh, lsÍu 
 

m<uq j KOH ødjKhl we¨ñkshï f,dam;a Èh lsÍfuka meyeÈ,s fmdgEishï we¨ñfkaÜ 
K[Al(OH)4]  ødjKhla ,nd .kS 
 

           2 Al(s)   +   2 KOH(aq)   +   6 H2O(l)  ⎯→⎯    2 K[Al(OH) 4](aq)   +   3 H2(g) 
  
fuu ødjKhg i,a*shqßla wï,h tlalr iaMálSlrKh lsÍfuka iqÿ iaMál f,i fmdgEIa 
we,ï KAl(SO4)2·12H2O  ,nd foa 
 
 
idrdxYh 
 

• 13 jk ldKavfha uQ,øjHj, wjidk ljpfha bf,lafg%dak úkHdih ns2np1 f,i 
,súh yels h iEu uq,øjHhla u +3 TlaislrK wjia:dj fmkajhs 

 
• fndafrdaka iq¿ jYfhka f,day ,ËK iys; wf,day uQ,øjHhla fõ fuu ldKavfha  

wfkla uQ,øjH ish,a, u f,day fõ 
 

• fndafrdaka ixfhda. m%Odk jYfhka iyixhqc jk kuq;a ldKavfha wfkla uQ,øjH 
ish,af,a u ixfhda. whksl fõ 

 
• fndafrdaka iajNdjfha fld,aukhsÜ (colemanite) ´f;dafndaßla wï,h (orthoboric 

acid)  iy fnd/laia (borax) f,i mj;S ueá flfhd,ska (Kaolin), uhsld (mica) iy 
feldspar ys we¨ñfkdais,sflaÜ wvx.= fõ fndlaihsâ (bouxide) ksiaidrKh lsÍfuka 
we¨ñkd (alumina) ksmojd.kq ,efí 

• B iy Al hk uQ,øjH fol u WNh.=KS ,laIK fmkajk w;r tajdfha Tlaihsv wï, 
yd NIau iu. m%;sl%shd lrhs 

 
• c,fha § fndaßla wï,h talNdIañl wï,hla f,i l%shd lrñka H3O

+ iy  [B(OH)4]− 

,nd foa 
 

• fmdgEIa we,ï K[Al(H2O)6](SO4)2·6H2O  hk iQ;%h iys; oaú;aj ,jKhla fõ 
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• r;a lrk ,o we¨ñkshï u;ska úh<s Cl2 fyda úh<s HCl jdhqj heùfuka we¨ñkshï 
laf,darhsâ ms<sfh, lr.kq ,efí jdIam l,dmfha § iy ks¾O%eùh ødjlhkays § th 
oaú wjhúlhla f,i mj;S 

 
• fndafrdaka fya,hsv bf,lafg%dak W!k wKq jk w;r tajd bf,lafg%dak m%;s.%dyl fyda 

¨úia wï, f,i l%shd lrhs tajd weók iy B;¾ jeks ¨úia NIau iu`. wdl,khka 
(adducts) idohs 

 
 

wruqKq 
 
fuu mdvu wjidkfha § my; oE lsÍug Tng yels úh hq;= h. 
 

• fndafrdaka yd we¨ñkshïys meje;au iy ksiaidrKh ms<sn| úia;r lsrSug  
 

• 13 jk ldKavfha uQ,øjHj, fN!;sl .=K úfYaIfhka whksl wrhka øjdxl 
;dmdxl yd iïu; bf,lafg%dav úNjhka ms<sn|j úia;r lsrSug 

 
• 13 jk ldKavhg wh;a fok ,o uQ,øjHl fyda whkhl bf,lafg%dak úkHdih 

,sùug 
 
• fndafrdaka we¨ñkshï B2H6, BF3, AlCl3 hkdÈh ms<sfh, lr.kq ,nk l%u úia;r 

lsrSug 
 

• 13 jk ldKavfha uQ,øjHj, Tlaihsv iy yhsv%hsvhkays m%;sl%shd ms<sn| j úia;r 
lsrSug.  
 
 
 
 

l%shdldrlu 
 

15 we¨ñkshïj, m%fhdack fudkjd o@ 
 
16 (i) [BH4]− ys jHqyh wÈkak (ii) [BH4]− ys fndafrdakaj, wjika ljpfha we;s 

bf,lafg%dak .Kk lSh o@ 
 
1.7     AlCl3 idod.ka kd wdldrh meyeos,s lrkak¡   
  
18 fmdgEIa we,ï c,Sh ødjKhl Èh l< úg idok legdhk iy wekdhk fudkjd o@ 
 
19 my; i|yka oE w¨;ska idod.;a BH3 iu`. m%;sl%shdfjka ,efnk M,hka fudkjd o@ 
 

(i) wefudakshd  (ii) Et2O  (iii)  NaH   wvq WIAK;Ajfha §
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2.  14 jk ldKavfha uQ,øjH 
 
 
 
 
 
 
 
 
 
 
 
 
ye¢kaùu 
 

l,ska mdvfï § fndafrdaka yd we¨ñkshï fj; jeä wjOdkhla fhduq lrñka 13 jk 
ldKavfha uQ,øjHhkays ridhkh ms<sn|j wms wOHhkh lf<uq fuu mdvfï § 14 jk 
ldKavfha uQ,øjHhka ^ldnka mjqf,a uQ,øjH& iy tajdfha ixfhda.hkays fN!;sl iy 
ridhksl .=K ms<sn|j wOHhkh lrkq we; 14 jk ldKavhg ^merKs l%uhg IV fyda IVA 

ldKavh& ldnka (C)  is,slka (Si) c¾fïkshï (Ge), áka (Sn) iy f,â (Pb) hk uQ,øjHhka 
we;=<;a h ldnka uq,a lrf.k —ldnksl ridhkh˜ (organic chemistry) kï jQ ridhk 
úoHdfõ m%Odk fldgila we;s w;r tu fldgi fuys § idlÉPd fkd flf¾ 14 jk 
ldKavfha uQ,øjHhkays iuyrla fN!;sl .=Khka 21 jk j.=fõ olajd we; fmdÿ 
bf,lafg%dak úkHdih ns2np2 fõ uQ,øjH w;ßka Wmßu øjdxlh yd Wmßu ;dmdxlh ldnka 
i;= h ldnkays m<uqjk whkSlrK Yla;sh by< jk w;r tfyhska th iyixhqc nkaOk 
iE§ug jeä leue;a;la olajhs áka (Sn) iy f,â (Pb) whksl ,jK idohs 
 
 

21 j.=j (  14 jk ldKavfha uQ,øjHhkays fN!;sl .=K lsysmhla 
 

uQ,øjH 
bf,lafg%dak 
úkHdih 

1 jk 
whkSlrK 

Yla;sh 

-1
1

mol kJ

IE  

øjdxlh 

o

m.p
C

 

;dmdxlh 

o

b.p
C

 

C   2 2He 2s 2p  1086 3550 4830 

Si   2 2Ne 3s 3p  786 1410 2680 

Ge   10 2 2Ar 3d 4s 4p  760 940 2830 

Sn   10 2 2Kr 4d 5s 5p  710 232 2690 

Pb   14 10 2 2Xe 4f 5d 6s 6p  720 328 1750 

 
 

C 

Si 

Ge 

Sn 

Pb 
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ldnka wf,dayhla jk w;r is,slka yd c¾fïkshï f,daydf,day o (metalloids), áka yd f,â 
f,day o fõ  ldnka ldnka iu`. u m%n, tal nkaOk we;s lrk w;r pπ-pπ nkaOk u.ska 
oaú;aj yd ;%s;aj nkaOk o we;s lrhs ldnka yd is,slka ys ridhkh iïmQ¾Kfhka u 
iyixhqc jk w;r wfkla uQ,øjHhka whksl ixfhda. we;s lrhs fuu mrudKq +2 iy +4 
TlaislrK wjia:djka fmkajhs ldKavh Tiafia my<g h;a u +2 TlaislrK wjia:dfõ 
ia:dhs;djh jeä fõ 
WodyrKhla f,i Pb4+ g jvd Pb2+ ia:dhs fõ is,slka" +4 TlaislrK wxlh we;s ia:dhs 
ixfhda. fmkajhs WodyrKhla f,i SiO2 oelaúh yels h   
   
 

 

l%shdldrlu 
 
21 CO iy CO2 ys wvx.= ldnkays TlaislrK wxlh l=ula o@ 
 
22 CH4 j, wvx.= ldnkays TlaislrK wxlh l=ula o@ 
 
 
 
 

iEu sp3-ldnka mrudKqjla u ^Wod( CH4 ys& nkaOk 4 la idohs tuksid tys ixhqc;dj 
(valency) 4 fõ uOH mrudKqfõ ixhqc;djh hkq uOH mrudKqj iuÕ iïnkaO ú we;s 
mrudKq ixLHdjhs CO2 iy CO3

− ys we;s ldnkays ix.; wxlhka (coordination number) 

ms<sfj<ska 2 yd 3 fõ idudkHfhka ldnkays Wmßu ix.; wxlh 4 jk w;r wjidk 
ljpfha mej;sh yels Wmßu bf,lafg%dak .Kk 8 la fõ flfia kuqÿ wfkla idudðlhka 
yg nkaOk iEÈh yels wvq Yla;s d-ldlaIsl we;s w;r ix.; wxlh 4 isg 6 olajd úp,kh 
fõ 
 

21 meje;au yd ksiaidrKh 
 
uQ,øjHuh ldnka (elemental carbon)  
 

(i) oshuka;s (diamond)   (ii)   ñksrka (graphite) 

 

^iii&     *q,rska (fullerene) (C60) f,i ;=ka wdldrhlska mej;sh yels h  
 
   
 
 
 
 
 
 
 
 
                            (i)                                    (ii)                               (iii) 

 

 

2.1 rEmh(  ldnkaj, nyqrEmS wdldr 7  
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ñksrka  
 
ñksrkaj, ldnka mrudKq yhla tla j tlsfklg iïnkaO jQ j,hka iys; ;,Sh ia:rhla 
idohs iEu ldnka mrudKqjla u tu ia:rfha u we;s ldnka mrudKqjla iu`. sp2 

uqyqïlrKh jQ ldËsl Wmfhda.S lr .ksñka nkaOk idok w;r tys b;sß p ldËsl 
ia:rhg Wäka me;sreKq -bf,lafg%dak moaO;shla f,i mj;S (extensive delocalised  

system) fuu hdno ia:r w;r wdl¾IKh ÿ¾j, jk w;r tuksid fuu ñksrka ia:r tl 
u; tl ,siaid hd yel 
 
Èhuka;s  
 

ñksrka yd iei|Sfï § Èhuka;sj,g p;=Ia;,Sh ldnka mrudKq (sp3) u.ska we;slrk m%n, 
iyixhqc nkaOk u.ska f.dv ke.=Kq wkka; jQ ;%sudk cd, jHqyhla idohs 
 
*q,ßkaia  
 

1985 § úoHd{hska lKavdhula úiska ldnkays ;=kajk nyqrEmS wdldrhla (allotrope) jQ 
*q,rskaia (fullerenes) fidhd .kakd ,§ ldnkays wfkl=;a wdldr f,i fldala (coke),  oej 
w`.=re (charcoal) iy ,dïmq oe,s (lamp black) oelaúh yels w;r tajd wiaMál ldnka 
(amorphous carbon) f,i y÷kajhs 
 
fldala hkq .,a w`.=re .,a w`.=re jdhqj njg m;a lsßfuka miq b;sßjk wjfYaIh hs oej fyda 
ta yd iudk YdLuh øjHhka fyda iïmQ¾Kfhka u jd;fhka f;dr wjldYhla ;=< r;a 
lsßfuka w`.=re ,nd .; yel Y%S ,xldfõ fmd,algq oykfhka ksmojkq ,nk fmd,algq w`.=re 
fndfyda l¾udka; i|yd Ndú;d flf¾ jd;fhka f;dr wjldYhla ;=< i;a;aj wiaÓ oykh 
ùug ie,eiaùfuka i;a;aj w`.=re ,nd .; yels w;r tys le,aishï fmdiafmaÜ jeä m%;sY;hla 
wvx.= fõ 
 
mDÓú lfndf,a fo jkqjg nyq, uQ,øjHh is,slka fõ th nyq, jYfhka is,sld (SiO2) f,i 
;srejdK (quartz) iy je,sj, o is,sflaÜ (silicate) f,i mdIdK (rocks)  iy ueá (clay) j, 
o mj;S is,slka, oshuka;s jeks jHqyhla fmkajhs úoHq;a fmdarKqjla ;=< ;srejdK (quartz) 

ldnka iu`. TlaisyrKh lrùfuka ld¾ñl j is,slka ksmojd.kq ,efí 
 

SiO2(s)   +   2 C(s)    ⎯→⎯
   Si(s)   +    2 CO(g) 

 
úoHd.drhla ;=< § ;srejdK l=vq ue.akSishï l=vq iu`. r;a lsÍfuka is,slka ksmojd .kq 
,efí 
 

SiO2(s)   +   2 Mg(s)  ⎯→⎯    2 MgO(s)    +    Si(s) 
  
 

22 Tlaihsv 
 
ldnka fudfkdlaihsâ (CO) ldnka vfhdlaihsâ (CO2) iy ldnka iíTlaihsâ (C3O2) f,i 
ldnkays ia:dhs Tlaihsv wdldr 3 la mj;S 
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ldnka fudfkdlaihsâ (C≡O) 
 

ldnka iy Tlaiscka w;r ;%s;aj nkaOkhla mj;S ldnka u; jQ tlir bf,lafg%dak hq.,h 
wvq TlaislrK wjia:djl jQ uOH f,day mrudKqjla fj; m%odkh lsÍfuka f,day 
ldfndkhs,a idohs' Wod( [Ni(CO)4], ldnka fudfkdlaihsâ wêl úI iys; jdhqjla jk w;r 
idkaø H2SO4 iu`. f*dañla wï,h (formic acid) úc,kh (dehydration) lsrSfuka úoHd.drhla 
;=< § th ksmojd .; yels h 
 

        HCO2H(l)                       CO(g)    +   H2O(l) 
 
ldnkays wiïmQ¾K oykh u.ska o ldnka fudfkdlaihsâ ksmoúh yels h tkï fuys § 
Tlaiscka iemhqu iSud lrkq ,efí 
 
                           C(s)   +    ½ O2(g)                  CO(g) 
 
ldnka fudfkdlaihsâ m%n, Tlaisydrlhla (reducing agent) jk w;r, fndfyda f,day 
Tlaihsv tajdfha f,dayh njg TlaisyrKh lrhs 
 

         SnO2(s)     +   2 CO(g)   ⎯→⎯   Sn(s)   +    2 CO2 (g) 
 
rla; ;ma; fldala (coke) u;ska yqud,h heùfuka CO yd H2 ys ñY%Khla ksmojd .; yels h  
fuu ñY%Kh ^CO yd H2 & c, jdhqj (water gas) f,i y÷kajhs 
 

                C(s)    +    H2O(g)     CO(g)    +    H2(g) 
 
Cl2 jdhqj iu`. ldnka fudfkdlaihsâ m%;sl%shd lsÍfuka wêl úI iys; fmdiacSka jdhqj 
(COCl2) ,nd foa 
 

                               CO(g)      +    Cl2(g)  ⎯→⎯   COCl2(g) 
  
 
ldnka vfhdlaihsâ  (O=C=O) 
 
ldnka vfhdlaihsâ ldnka-Tlaiscka w;r nkaOk 2 la iys; f¾Çh wKqjla fõ  th wj¾K 
jdhqjla jk w;r th jd;hg jvd nßka jeä h CO2 jd;fha wvx.= jk w;r Ydl 
ldnkavfhdlaihsâ Wmfhda.S lr .ksñka m%Ndixiaf,aIKfha § ldfndayhsfâ%g ksmojhs                

                                         
 6 CO2 (g)   +   6 H2O(l)   ⎯→⎯     C6H12O6(aq)   +    6 O2(g) 
 
tf,i u iEu ðúfhl=f.a u Yajik l%shdj,sfha § ldnka vfhdlaihsâ ksmofõ 
 
úoHd.drfha § ldnka vfhdlaihsâ ksmojd .kq ,nkafka ldnfkaghla, m%n, wï,hla iuÕ 
m%;sls%hd lr ùfuks'  
 

CaCO3(s)    +    2 HCl(aq)    ⎯→⎯     CaCl2(s)   +   H2O(l)     +   CO2(g) 
 
ËdÍh f,day iy fíßhï yereKq fldg wfkl=;a f,day ldnfkag r;a lsÍfuka ldnka 
vfhdlaihsâ ksmojd .; yels h 

 

                MgCO3(s)     ⎯→⎯
     MgO(s)    +   CO2(g) ↑ 

idkaø H2SO4 

ysret<sh hυ 
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le,aishï ldnfkaÜ u.ska Èh fkd .eiQ yqKq (CaO) ksmoùfï oS w;=re M,hla f,i 
ldnkavfhdlaihsâ jdKsc j ksmojkq ,efí iSks meiùfï § o CO2 iy uOHidr ksmojkq 
,efí 
  

                   CaCO3(s)    CaO(s)    +    CO2(g) 
  

  C6H12O6(aq)       ⎯→⎯       2 CH3CH2OH(l)     +   2 CO2(g)  

                                    
ldnka vfhdlaihsâ c,fha myiqfjka Èh ù my; oelafjk wdldrhg ldnksl wï,h iq`M 
jYfhka ksmojhs 
 

 CO2(g)    +   H2O(l)      H2CO3    H+(aq)  +    HCO3
-(aq)   

 
.sks ksùfï § Ndú;d jk jd;s; c,h (aerated water) iy Na2CO3 ksIamdokh i|yd o ldnka 
vfhdlaihsâ Ndú;d flf¾ >k wjia:dfõ jQ  CO2  úh<s whsia (dry ice) f,i ye¢kafõ 
 
 
ldnkaiíTlaihsâ (C3O2) 
 
fuh ldnka vfhdlaihsâj,g iudk jQ p−p nkaOk iys; f¾Çh wKqj ls. fuh (P4O10) 

iu`. fm%dmSkavhsThsla (propanedioic) wï,h úc,kh lsÍfuka ksmojd .kshs 
       

                    

CH2

CO2H

CO2H

O=C=C=C=O +
  

2 H2O

 
 

 

23 ldnfkag iy nhsldnfkag 
 
m<uqjk ldKavfha f,day ldnfkag yer ish¨ u ldnfkag 800 oC g wvq WIaK;ajhlg r;a 
l< úg úfhdackh ù CO2  iy ksoyia f,dayh fyda f,day Tlaihsvh ,nd foa Li2CO3  yer, 
m<uq ldKavfha f,day ldnfkag iy (NH4)2CO3 c,fha ødjH fõ ish¨ u ldnfkag ;kql 
wï, yd m%;sl%shd lr CO2 foa 
 
NaHCO3 , KHCO3 iy NH4HCO3 jeks nhsldnfkag >k wjia:dfõ mj;S le,aishï iy 
ue.akSishïj, nhsldnfkaÜ ødjH wjia:dfõ muKla mj;S nhsldnfkag idudkHfhka r;a 
lsÍfï § wia:dhs jk w;r úfhdackh ù ldnfkag iy CO2 ,nd foa 

         

         2 NaHCO3(s)    ⎯→⎯
    Na2CO3(s)    +   H2O(g)   +   CO2(g) 

 

24 fya,hsv 
 
vhslaf,dafrdaóf;ka (CH2Cl2)" laf,dafrdaf*daï (CHCl3) iy ldnka fgg%dlaf,darhsâ (CCl4) 

jeks ldnka fya,hsv ødjl f,i Ndú;d lrhs flfia kuqÿ CCl4 b;d úI iys; fõ is,slka 

BiAÜ$30oC 
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fgg%dlaf,darhsâ (SiCl4) øjhla jk w;r c,h iu`. m%;sl%shd lr yhsv%cka laf,darhsâ ,nd 
foa 
 
iageksla laf,darhsâ (SnCl4) c, úÉfþokh ù HCl myiqfjka ,nd foa 
 
 SnCl4(s)   +   2 H2O(l)          SnO2(s)   +  4 HCl(aq) 
 
f,â fgg%dlaf,darhsâ (PbCl4) wia:dhs jk w;r myiqfjka laf,daÍka msg lrñka f,â 
vhslaf,darhsâ ,nd fohs 
 

              PbCl4(s)         PbCl2(s)   + Cl2(g) 
 
CHCl3 iy CH2Cl2 c,h iu`. ñY% fkd jk w;r tajd ldnksl ixfhda. c,Sh ødjK j,ska 
ksiaidrKh lsÍu i|yd Ndú;d flf¾ 
 
 
l%shdldrlu 
 
23 PbCl4 myiqfjka c, úÉfþokh ù HCl ,nd foa fuu mßj¾;kh i|yd ;=,s; 

ridhksl iólrKh ,shkak 
 
 
 

 25 yhsv%hsv 
 

ldnkays yhsv%hsv yhsfv%dldnka f,i y÷kajk w;r ldnksl ridhkfha § Tn úiska tu 
fldgi yodrkq we; ix;Dma; yhsfv%dldnka ^we,aflak& j, ldnka sp3-uqyqïlrKh ù -
nkaOk ^is.aud nkaOk& y;rla idohs we,alSk iy we,alhsk ms<sfj<ska sp2- iy sp-

uqyqïlrKh jQ ldnka mrudKq orhs 
 
 

l%shdldrlu 
 

24 (i) we,aflak (ii)  we,alSk iy (iii) we,alhsk i|yd WodyrK fol ne.ska   
        fokak 
 
25 (i)  óf;aka   (ii)  t;Ska (iii)  t;hska iy (iv)  fnkaiskays wvx.= ldnkays TlaislrK 

wxlhka ks¾Kh lrkak 
 
 
 
is,slka SinH2n+2 jQ fmdÿ iQ;%hla we;s —isf,akã  (silanes) kï jQ yhsv%hsv fY%aKshla we;s 
lrhs  LiAlH4 u.ska SiCl4  TlaisyrKh lsÍfuka SiH4 ms<sfh, lr.kq ,efí 
 

 SiCl4(s)    +   LiAlH4(s)    ⎯→⎯    SiH4   +    LiCl(s)   +    AlCl3(s) 
 
óf;aka (CH4) fuka fkdj is,slka yhsv%hsv wêl f,i m%;sl%shdYS,s jk w;r tajd jd;fha 
oykh ù SiO2 iy c,h ksmojhs 
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 SiH4    +   2 O2(g)   ⎯→⎯    SiO2(s)    +   2 H2O(l) 
SiH4 NdIañl ødjKhla iu. m%;sl%shd lr yhsv%cka iy is,sflag (SiO3

2−) ,nd fohs 
 
 
 
is,sflag (silicates) 
 
mDÓú mDIaGfha 95% muK mj;skafka is,sflag h mdIdK je,s iy ueá ish,a, u is,sflag 
fõ fndfyda f.dvkeÕs,s øjH is,sflag fõ Wod( lajdÜia ^;srejdK&, uhsld (mica) .%ekhsÜ 
(granite), iaf,Üia (slates), .fvd,a (bricks), firñla ùÿre (ceramic glass) iy isfuka;s 
 
Ëdr f,day ldnfkag iy je,s (SiO2)  úoHq;a fmdarKqjla ;=< § WIaK;ajh 1400 oC § 
ú,hkh lsÍfuka is,sflag ñY%Khla ksmojd .; yels h 
 

Na2CO3    +    SiO2  ⎯→⎯    Na4SiO4   +   (Na2SiO3) n    +   wfkla is,sflag 
 
uQ,sl p;=Ia;,Sh tallh jk SiO4

4− ;j;a is,sflaÜ whkhla iu`. iïnkaO ùfuka úYd, 
cd,hla we;s lrhs 
 
 

O

Si

O−

O−

O−

Si

O−

−O

−O

−O

Si

O−

O−

O−

Si

O

Si

O

Si

O

−O O−

O−

O−

−O

−O  
 
                  SiO4

4−                    Si2O7
6−        Si3O9

6− 
 
 

26 m%fhdack 
 

fmg%,a ãi,a N+ñf;,a iy LP (liquid petroleum) jdhqj jeks yhsfv%dldnk bkaOk f,i 
Ndú;d lrhs fïjd Tlaisckays oykh lsÍfuka Yla;sh CO2 iy H2O ,nd foa .,a w`.=re 
(coal) ;ju;a bkaOk m%Njhla f,i Ndú;d fõ ldnka bf,lafg%dav øjHhla f,i (electrode 

material) Ndú;d lrhs ldnka-14 iuia:dkslh mqrd úoHd;aul ld, ks¾Kfha § WodyrKhla 
f,i fmdis,j, jhi ks¾Kh lsÍfï § Ndú;d fõ ñksrka fyd| iafkaylhla jk w;r 
Èhuka;s jákd øjHh ls 
 
is,skavrdldr ldnka wKq ^WodyrKhla f,i ldnka kefkdaáhqíia& iqúfYaIS jQ kj .=Kdx. 
j,ska hqla; jk w;r tajd kefkda ;dËKfha (nanotechnology) fndfyda jQ l%shdj,s i|yd 
Ndú;d fõ  is,slka yd tajdfha ixfhda.j, m%fhdack iuyrla my; oelafõ 
 
 
 

• w;smsßisÿ is,slka bf,lafg%dksla l¾udka;fha § Ndú;d fõ 
• ñY% f,day ksmoùfï § is,slka Ndú;d fõ 
• is,slka ldnhsâ (SiC) fl¢ (fibre) weUÍfï § iy wêl Yla;shlska hq;a øjH ms<sfh, 

lsÍfï § Ndú;d lrkq ,efí 
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• fudag¾ r: tkaðkaj, jQ Yla;su;a ;dm m%;sfrdaë fldgia iE§u i|yd is,slka 
khsg%hsâ (Si3N4) Ndú;d lrhs 

• SiO2 isfuka;s ksIamdokfha § Ndú;d lrhs  yqKq.,a (CaO)  (55-65%), is,sld (20-

25%), we¨ñkd (5-10%)  wvx.= ñY%Khla r;a lsÍfuka isfuka;s ksIamdokh lrkq 
,efí 

• nyqwjhúl is,sfldka j¾. f;,a iy bá  f,i Ndú;d lrhs 
• c,fha lÀk;ajh (hardness) bj;a lsÍu i|yd isfhd,hsg ^we¨ñkshï is,sflag  

(NaAlSi2O6∙H2O) Ndú;d lrk w;r ùÿre ksIamdokhg o fhdod .kS is,sld je,s 
yqKq.,a iy Na2CO3 ú,hkh lsÍfuka ùÿre ksmojd.kq ,efí 

 
 

idrdxYh 
 

• ldnka wf,dayh ls  is,slka iy c¾fïkshï f,daydf,dayhka (metalloids) jk w;r 
áka iy f,â f,dayhka fõ 

 
• uQ,øjHuh ldnka wdldr 3 la mj;S  (i)  Èhuka;s  (ii)  ñksrka  (iii)  *q,ßka 

(fullerene) 
 

• ldnka ia:dhs Tlaihsv 3 la idohs tkï CO , CO2 iy C3O2 
 

• rla; ;ma; fldala u;ska yqud,h heùfuka CO yd H2 ñY%Khla ksmojd .; yels h 
 

• ish¨ u ðúkaf.a Yajik l%shdj,sfha § CO2 ksmofõ 
 

• Ëdr f,day yd fíßhï yereKq fldg wfkl=;a f,day ldnfkag r;a lsÍfuka CO2  

ksmojd .kq ,efí 
 

• m<uq ldKavfha f,day ldnfkag yer ish¨ u ldnfkag WIaK;ajh 800 oC g r;a 
lsÍfï § úfhdackh ù CO2 ,ndfok w;r ksoyia f,dayh fyda f,day Tlaihsv o ,nd 
foa 

 
• Li2CO3 yer m<uq ldKavfha f,day ldnfkag iy (NH4)2CO3  c,fha ødjH fõ 

 
• ish¨ u ldnfkag ;kql wï, yd m%;sl%shd lr CO2 ,nd foa 

 
• is,slka, —isf,akaia˜ (silanes) kï jQ yhsv%hsv fY%aKshla idok w;r tys fmdÿ iQ;%h 

n 2n 2Si H +  fõ 
 
 
 

wruqKq 
 
fuu mdvu wjidkfha § my; oE lsÍug Tng yels úh hq;= hs 
 

• ldnka yd is,slkays meje;au iy ksiaidrKh úia;r lsrSug.  
 

• 14 jk ldKavfha uQ,øjHhkays fN!;sl .=K úfYaIfhka øjdxl ;dmdxl iy m<uq 
whkSlrK Yla;Ska ms<sn|j úia;r lsrSug.  
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• 14 jk ldKavfha uQ,øjHhl fyda whkhl wjidk ljpfha bf,lafg%dak úkHdih 

,sùug, 
 

• 14 jk ldKavfha uQ,øjHhkays Tlaihsv fya,hsv iy yhsv%hsvj, m%;sl%shd úia;r 
lsrSug.  
 

 
 
 
 

l%shdldrlu 
 
 
2.6 ldnkays uQ,øjHuh wdldr ;=k fudkjdo@ 
 
2.7 14 jk ldKavfha uQ,øjH w;=ßka (i)  iyixhqc ixfhda. (ii)  whksl ,jK   
 iEoSug jvd keUqrejkafka l=uk uq,øjHhka o@ 
  
2.8 SiO2 j,ska is,slka ksmojd .kafka flfia o@ 
 
2.9 ldnkays Tlaihsv 3 fudkjd o@ 
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3.  15 jk ldKavfha uQ,øjH 
 
 
 
 
 
 
 
 
 
 
 
 
ye¢kaùu 
 
15 jk ldKavfha uQ,øjHhkag khsg%cka (N), fmdiamria (P), wdiksla (As), wekaáuks (Sb) 

iy ìiau;a (Bi) we;=<;a h fïjd mq`M,a mrdihl jQ ridhksl iy fN!;sl .=K fmkajk 
kuq;a fuu mdvfï oS khsg%cka iy fmdiamriaj, ridhkh ms<sn|j jeä wjOdkhla fhduq 
flfrkq we; fuu uQ,øjHhkays wjidk ljpfha bf,lafg%dak úkHdih ns2np6 fõ Tn 
n,dfmdfrd;a;= jQ mßÈ ldKavh Tiafia my<g h;a u úoHq;a Ok;djh jeä fõ wod, úoHq;a 
RK;d w.hka i|yd 31 j.=j n,kak N iy P wf,day o As iy Sb f,daydf,day o jk 
w;r Bi jeä jYfhka f,day ldKavhkag úfYaIs; jQ ,ËK fmkajhs  
 

31 j.=j( 15 ldKavfha uQ,øjHhkays .=K iuyrla 
 
 bf,lafg%dak 

úkHdih 
m<uq 

whkSlrK 
Yla;sh 

1
1

−kJmol

IE
 

øjdxlh 

o

m.p
C

 

;dmdxlh 

o

b.p
C

 

úoHq;a 
RK;djh 

N   2 3He 2s 2p  1403 -210 -196 30 

P   2 3Ne 3s 3p  1012 44 281 21 

As   10 2 3Ar 3d 4s 4p  947 613 615 20 

Sb   10 2 3Kr 4d 5s 5p  834 630 1587 19 

Bi   4 10 2 3Xe 4f 5d 6s 6p  703 271 1564 19 

 

ldKavh Tiafia my<g h;a u m<uq whkSlrK Yla;sh (IE1) wvq fõ vhskhsg%cka (N2) 
jdhqjla (b.p. = −196 oC) jk kuq;a Bi øjdxlh 271 oC jk >khla fõ ish¨ u uQ,øjH +3 

iy +5  TlaislrK wxl ork kuq;a Bi ys jvd;a ia:dhs TlaislrK wxlh +3 fõ ^ksIal%Sh 
hq., wdprKh& P ys jvd ia:dhs TlaislrK wxlh +5 fõ NH3 iy NO ys, N j, TlaislrK 
wxl ms<sfj<ska -3 yd +2 fõ 
 

N 

P 

As 

Sb 

Bi 
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l%shdldrlu 
 
 
31 khsg%ckaj,g iïnkaO úh yels Wmßu mrudKq ^fyda ldKav& ixLHdj y;rla jqj o 

fmdiamriaj,g ldKav yhla iïnkaO úh yels h myokak 
 
32 Sb3+ whkfhys bf,lafg%dak úkHdih ,shkak 
 
 
31 meje;au iy ksiaidrKh 
 

wm wjg jdhqf.da,fha m%Odk ix>glhla f,i khsg%cka mj;S ^mßudfjka 78% muK& 
khsg%cka ldur WIaK;ajfha § wj¾K .kaOhla rys; iy rihla ke;s jdhqj ls fuu 
oaùmrudKql wKqj (N≡N) ie,lsh hq;= f,i m%;sl%shdYS,s fkd jk w;r khsg%cka mrudKq 
folla w;r jQ ;%s;aj nkaOkh ksid by< nkaOk Yla;shla i;= fõ ^ujq,sl nkaOk Yla;sh 
945 kJ mol−1& ldKavfha wfkla idudðlhka iuÕ ii|k l, khsg%cka j,g by< u m%:u 
whkSlrK Yla;sh mj;S 14N  iy 15N  khsg%ckays iuia:dksl fõ N≡N, C≡O iu 
bf,lafg%daksl (isoelectronic) fõ. tkï ixfhda. fol u iudk bf,lafg%dak ixLHdjla orhs 
øj jd;h Nd.sl wdijkh (fractional distillation) lsÍfuka khsg%cka ,nd.kakd w;r 
idudkHfhka tys Ar wka;¾.; fõ fidaähï fyda fíßhï taihsâ (azide) ;dm úfhdackfhka 
ixY=oaO khsg%cka ksmojd .; yels h 
 

                                  2 NaN3(s)      ⎯→⎯
     2 Na(s)    +      3 N2(g)   

 
 

l%shdldrlu 
 
 

33 úoHd.drfha oS N2 ksmoúh yels l%uhla ms<sn| j Tng is;sh yels o@ 
 
 
 
 
wemghsÜ Ca3(PO4)2 fyda *af,dafrda wemghsÜ 3Ca3(PO4)2∙CaF2 jeks fmdiamria ksê j,ska 
fmdiamria ,nd .; yels h wdiksla wekaáuks iy ìiau;a, tajdfha i,a*hsv, wdiksl,a 
mhsrhsÜia (arsenical pyrites) FeAsS, iaáìkhsÜ (stibinite) Sb2S3 iy ìiau;a .a,dkaia (bismuth 

glance) Bi2S3 f,i mj;S 
 
uQ,øjHuh fmdiamriays nyqrEmS wdldr .Kkdjla mj;sk w;r jvd;a nyq, j mj;sk wdldrh 
úI iys; iqÿ fmdiamria (white phosphorus), P4 ^-fmdiamria f,i o y÷kajhs& fõ fuh 
my; i|yka wdldrhg p;=Ya;,Sh jHqyhla fmkajhs  
 

 
                                             

4P  ys jHqyh 
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iqÿ fmdiamria, Tlaiscka iu`. b;du;a m%;sl%shdYS,S jk kuq;a mqÿudldr f,i c,fha § ia:dhs 
fõ tneúka iqÿ fmdiamria .nvdlr ;nkafka o c,h ;=< h 
 
 
jd;fha § P4 wLKavj oykh ù fmdiamria(V) Tlaihsvh jk  P4O10  ,nd foa 
 

                                 (s)OP      (g)O 5(s)P 10424 ⎯→⎯+
  

 
      
 
 
 
 
 
 
 
 
 
iqÿ fmdiamria r;a lsÍfuka r;= fmdiamria njg m;alr .; yels h fuhg nyq wjhúl 
(polymeric) jHqyhla we;s w;r iqÿ fmdiamriaj,g jvd m%;sl%shdYS,s;ajfhka wvq fõ 

 
wemghsÜ iy je,s, .,a w`.=re ^coke) iu`. úoHq;a W÷kl 1500 oC g muK r;a lsÍfuka iqÿ 
fmdiamria ksIamdokh lrkq ,efí 

 

2 Ca3(PO4)2(s)   +   6 SiO2(s)   ⎯→⎯     6 CaSiO3(s)   +   P4O10(s) 

 

P4O10(s)    +   10 C(s)   ⎯→⎯    P4(s)   +   10 CO(g) 
   

 

32  15 jk ldKavfha uq,øjHj, ixfhda. 
 

fuu fldgfia oS khsg%cka iy fmdiamriaj, yhsv%hsv fya,hsv iy Tlaihsv ms<sn|j i,ld 
n,uq 
 
yhsv%hsv 
 

khsg%ckays jvd;a u jeo.;a yhsv%hsvh wefudakshd fõ wefudakshd wj¾K jdhqjla jk w;r 
th c,fha Èhù c,Sh NH3 fyda NH3(aq) ,nd foa fuh w¾O jYfhka ú>gkh ù  NH4

+ yd  
OH−  whk ,nd foa 
 

                 NH3(aq)    +   H2O(l)     NH4
+(aq)   +  OH−(aq) 

 

 
 

l%shdldrlu 
 

34 úoHd.drfha oS NH3  ms<sfh, lr.kafka flfia o@ 
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NH3 ys ;s;a l;sr igyk iy yevh my; olajd we; 
  

 
   
  

NH3 hkq N-H nkaOk 3 la iy tlir hq.,hla iys; p;=ia;,Sh wKqj ls fuu H N H− −  

nkaOk fldaKh 
o107  jk w;r tlir bf,lafg%dak hq.,h iy N – H  nkaOkfha nkaOk 

bf,lafg%dak hq.,h w;r jQ bf,lafg%dak úl¾IKh ksid fuu fldaKh idudkH p;=ia;,Sh 

nkaOk fldaKh jQ o109 28 g jvd u|la wvq fõ wefudakshdys fndfyda m%;sl%shd i|yd tlir 
bf,lafg%dak hq.,h Wmfhda.S lr .kS 
 
NH3 ys tlir hq.,h fm%dafgdakhla  (H+) fyda fjk;a bf,lafg%dak m%;s.%dylhla fj; 
m%odkh l< yels h Wod( BF3 iy Ag+ 
 

(i) NH3(aq)   +   H+(aq)   ⎯→⎯    NH4
+(aq) 

(ii) :NH3      +    BF3  ⎯→⎯    H3N:BF3 

(iii) 2 NH3(aq)   +    Ag+(aq)   ⎯→⎯     [Ag(NH3)2]
 +(aq) 

 

 

l%shdldrlu 
 

35 m%;sl%shd ñY%Khlska HCl jdhqj msgùu wmg mÍËd l< yelafla flfia o@ 
 
36 NH4

+ iy NH3.BF3  ys yevhka w|skak 
 
 
 
wefudakshd Tlaiscka ;=< ly meye;s oe,a,la iys; j oefõ 
 

4 NH3(g)    +    3 O2(g)    ⎯→⎯   2 N2(g)    +   6 H2O(l) 
 
by; m%;sl%shdj Pt jeks W;afm%arlhla hgf;a isÿ lsrSfuka khsá%la Tlaihsâ (NO) ksmojd .; 
yel 
                                                         

4 NH3(g)   +   5 O2(g)    ⎯→⎯Pt
  4 NO(g)     +   6 H2O(l) 

 
wefudakshd Tlaisydrlhla f,i l%shd lrhs Wod( r;a lrk ,o CuO, Cu njg TlaisyrKh 
ùu 
 

3 CuO(s)   +   2 NH3(g)    ⎯→⎯   3 Cu(s)    +    N2(g)   +    3 H2O(l) 
c,Sh wefudakshd ødjKhla ÿn, NIauhla f,i l%shd lrhs th f,day ,jK ødjKhlska 
wødjH f,day yhsfv%dlaihsvh wjlafIam lrhs WodyrKhla f,i  
 

         CoCl2(aq)   +   2 NH3(aq)   +   2 H2O(l)   ⎯→⎯     [Co(OH)2](s) ↓ +   2 NH4Cl(aq)    
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iuyrla f,day yhsfv%dlaihsv jeämqr wefudakshd tl;= lsÍfï § Èh ù weuhska ixlS¾Kh 
,nd foa 

[Co(OH)2](s)   +   6 NH3(aq)  ⎯→⎯   [Co(NH3)6]
2+(aq)   +   2 HO−(aq)    

 
  
wefudakshd y÷kd .ekSu 
 

wefudakshï ,jKhla NaOH jeks NIauhla iu`. r;a l< úg  NH3 ksmo fõ 
 

NH4Cl(aq)   +   NaOH(aq)  ⎯→⎯     NH3(g)  ↑   +   NaCl(aq)   +   H2O(l) 
 
wefudakshd y÷kd .; yels l%u my; oelafõ.  
 

(i) tys ,dËKsl .| 
(ii) f;; r;= ,sÜuia ks,ameyehg yerùu 
(iii) fkia,¾ m%;sldrlh iu. ÿUqre meyehla ,nd§u 

 
my; m%;sl%shd u.ska fmdia*Ska (PH3) ms<sfh, lr .; yels h 

 

4 PCl3(l)    +    3 LiAlH4(s)   ⎯→⎯    4 PH3(g)   +   3 LiCl(s)    +  3 AlCl3(s) 

 

P4(s)    +   3 NaOH(aq)    +   3 H2O(l)   ⎯→⎯     PH3(s)   +    3 H2PO2Na(s) 

 

AlP(s)   +   3 H2O(l)   ⎯→⎯      PH3(g)   +   Al(OH)3(s) 

         
  
c,fha § fmdia*Ska j,g ÿn, NIauhla f,i l%shd l< yels h 
 

PH3(aq)   +   H2O(l)     PH4
+(aq)    +    OH−(aq) 

 
150 oC § fmdiamSka jd;fha oykh ù fmdiafmdßla wï,h ,nd foa 
 

                    PH3(g)  +  2 O2(g)  ⎯→⎯    H3PO4(s) 
 
ZnAs iy, MgSb  jeks ixfhda. iuÕ c,h m%;sl%shd lrùfuka wdiSka (AsH3)  iaáìka 
(SbH3) iy ìiau;ska (BiH3)  ms<sfh, lr .; yels h 
 
 
fya,hsv 
 

ish¨ u g%hsfya,hsv MX3 (M = N, P, As, Sb, Bi ; X = F, Cl, Br, I) y÷kd f.k we; wl%Sh 
NF3 yer ish¨ u khsg%cka g%hsfya,hsv idudkHfhka wia:dhs fõ 
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g%hsfya,hsv ms<sfh, lsÍu 
 

g%hsfya,hsv ms<sfh, lr .; yels l%u 
 

(i) uQ,øjHh iuÕ ye,ck m%;sl%shd lrùfuka  
 

    (ii) g%hsTlaihsv fyda g%hsi,a*hsv iu`. yhsv%cka fya,hsvh (HX) m%;sl%shd lrùfuka 

 

2 M(s)      +    3 X2    ⎯→⎯       2 MX3(s) 

 

M2O3(s)    +   6 HX(aq)    ⎯→⎯    2 MX3(s)    +    3 H2O(l) 

 

M2S3(s)     +     6 HX(aq)  ⎯→⎯      2 MX3(s)    +   3 H2S(g) 

 
fuu fya,hsv fndfyduhla iyixhqc jk kuq;a BiF3 whksl ixfhda.hla fõ NCl3 , PCl3 
iy SbCl3 c, úÉfþokfhka ms<sfj<ska  NH3 , H3PO4 iy SbOCl ksmojd .; yel 
 

NCl3(l)    +    3 H2O(l)  ⎯→⎯    NH3(g)    +  3 HOCl(aq)  

 

PCl3(l)    +     3 H2O(l)   ⎯→⎯        H3PO3(aq)    +    3 HCl(aq) 

 

SbCl3(l)    +    H2O(l)       SbOCl(aq)   +     2 HCl(aq) 

 
 
jd;fhka ,nd.kakd Tlaiscka fyda myiqfjka Tlaiscka ,ndfok fjk;a ixfhda.hla iu. 
PCl3 m%;sl%shd lsrSfuka fmdiamria Tlaislaf,darhsâ (POCl3)  idod .; yels h 
 

PCl3(l)    +    SO3(g)  ⎯→⎯       POCl3(s)    +     SO2(g) 

 
 

PF5 hkq iyixhqc nkaOk iys; jdhqj ls PCl5 ldur WIaK;ajfha § >kh ls >k wjia:dfõ 
§ th [PCl4]

+ [PCl6]−
  ,jKh f,i mj;S 

 
 

PCl5 c,h iu`. m%;sl%shdfjka POCl3  ,ndfok w;r ;jÿrg;a c,h iu`. m%;sl%shd lr  
H3PO4 ,nd foa 
 

PCl5(s)     +     H2O(l)   ⎯→⎯     POCl3(s)     +     2 HCl(aq) 
 

POCl3(s)    +    3 H2O(l)  ⎯→⎯     H3PO4(aq)    +    3 HCl(aq)   
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Tlaihsv 
 
fuys § wm khsg%cka iy fmdiamriays Tlaihsv iy Tlais wï, ms<sn|j muKla i,ld n,uq 
 
 
 
khsg%ckays Tlaihsv 
 

khsg%cka my; i|yka Tlaihsv idohs fmdÿ ku jryka ;=< oelafõ. 
 

iQ;%h ku ^fmdÿ ku) ,ËK 

N2O 
vhskhsg%cka fudfkdlaihsâ 
^khsg%ia Tlaihsâ& 

wj¾K jdhqj ls 
;dmdxlh -89 oC 

NO 
khsg%cka fudfkdlaihsâ 
^khsá%la Tlaihsâ& 

wj¾K jdhqj ls 
;dmdxlh -152 oC 

N2O3 
vhskhsg%cka g%fhdlaihsâ ks,a meye;s >kh ls 

øjdxlh -101 oC 

NO2 
khsg%cka vfhdlaihsâ ÿUqre meye;s jdhqj ls' 

;dmdxlh 21oC 

N2O4 
vhskhsg%cka fgg%dTlaihsâ wj¾K ødjKh ls' 

øjdxlh -11 oC 

N2O5 
vhskhsg%cka fmkagdTlaihsâ wj¾K >kh ls 

32 oC §  W!¾Ojmd;kh fõ 
  

 

igyk : mj;sk ;;a;ajhka wkqj N2O5, my; wdldrfha iu;=,s;;djfha mj;S.  

      
                         N2O5(s)   [NO2

+] [NO3
-](s) 

 
 
khsg%ckays Tlaihsvj, yevhka my; oelafõ 
 
 
 
 
 
 
 
 
 
 
 
 
 
khsg%ia Tlaihsâ ^N2O) 
 

khsg%ia Tlaihsâ f¾Çh (linear) wKqjla fõ 250 oC oS ú,Sk (molten)  wefudakshï khsfÜ%Ü 
b;d m%fõYfuka ;dm úfhdackh lsÍfuka ksmojd .; yels h th úI fkd jk .kaOhla 
rys; iy rihla fkdue;s jdhqj ls 
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                    NH4NO3(s)    ⎯→⎯
  N2O(g)   +  2 H2O(g)   

 
fuh fyd¢ka okakd ks¾úkaolhla (anaesthetic) fõ' idudkHfhka khsg%ia Tlaihsâ   —isky 
jdhqj˜ (laughing gas) f,i y÷kajkq ,efí 
 
khsá%la Tlaihsâ (NO) 
 
khsg%cka Tlaihsv w;=ßka jvd;a u m%;sl%shdYS,S Tlaihsvh khsá%la Tlaihsâ (NO) fõ fuys 
nkaOk fm< (bond order)  1/2  jk w;r bf,lafg%dak T;af;a ixLHdjla iys; wKqjla fõ 
NO wj¾K" tal wjhúl jdhqjla jk w;r, th jdhqf.da,Sh Tlaiscka iu`. b;d blaukska 
m%;sl%shd lr NO2 ,nd foa 50% khsá%la wï,h iu`. Cu m%;sl%shdfjka úoHd.drh ;=< § NO 

ms<sfh, lr .; yel 
 

3 Cu(s)    +    8 HNO3(aq)   ⎯→⎯  3 Cu(NO3)2(aq)   +   4 H2O(l)   +    2 NO(g)  
 
 
khsg%cka vfhdlaihsâ (NO2) 
 

O2 fyda jd;h iu`. NO m%;sl%shdfjka NO2 ksmojd .kS NO2 o bf,lafg%dak T;af;a 
ixLHdjla iys; wKqjla jk w;r wKq 2 la wka;¾l%shd fldg N–N nkaOkhla idohs  
tuksid NO2 tys øj wjia:djg YS; l< úg oaúwjhúl (dimeric) N2O4 idohs N2O4 ys 
;dmdxlfha § (21.5 oC) ñY%Kfhka 16 % la NO2 wvx.= fõ 
 

                       2 NO2(g)    N2O4(l) 
 
Pb(NO3)2 r;a lsÍfuka fyda Cu, idkaø khsá%la wï,h iu`. m%;sl%shdfjka NO2 ms<sfh, lr 
.kS 

2 Pb(NO3)2(s)   ⎯→⎯    2 PbO(s)  +  4 NO2(g)  +  O2(g) 

Cu(s)  +  4 HNO3(aq)   ⎯→⎯   2 NO2(g)  +  Cu(NO3)2(s)  +  2H2O(l) 

 

NO2 c,fhys Èh ù khsá%la wï,h iy khsg%ia wï, (HNO2) ñY%Khla ,nd foa 

     2 NO2(g)   +    H2O(l)   ⎯→⎯   HNO3(aq)    +    HNO2(aq) 
 
HNO2 wia:dhs jk w;r WKqiqï lsÍfï § khsá%la wï,h iy khsá%la Tlaihsâ ,nd foa 
 

        3 HNO2(aq)   ⎯→⎯    HNO3(aq)  +  2NO(g)   +  H2O(l) 
 
 
fmdiamriays Tlaihsv 
 

fmdiamria jeämqr Tlaiscka ;=< oykfhka fmdiamria(V) Tlaihsvh jk P4O10 iEfoa 
 

                         P4(s)    +    5 O2(g)  ⎯→⎯    P4O10(s) 
 
P4 iSñ; Tlaiscka iemhqula ;=< m%;sl%shdfjka fmdiamria(III) Tlaihsâ P4O6, ,nd foa 
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fmdiamßla Tlaihsâ, c,h iuÕ m%;sl%shdfjka fugdfmdiamßla wï,h (HPO3) ,nd foa fuh 
;jÿrg;a c,h iuÕ m%;sl%shd lr ´f;dfmdiafmdßla wï,h (H3PO4) ,nd foa 
  

             P4O10(s)   +    2 H2O(l)  ⎯→⎯     4 HPO3(aq) 

             HPO3(aq)    +   H2O(l)  ⎯→⎯    H3PO4(aq) 
 
 
khsg%ckays Tlafid wekdhk iy Tlafid wï,h 
 
khsg%ckays ish¨ u Tlafid wï, iy Tlafid wekdhkj, khsg%cka mrudKqj ixhqc;dj 2 
fyda 3 olajhs' 
 

 
  
 
 
fmdiamriays Tlafid wï, 
 
fmdiamriays Tlafid wï, .Kkdj ls' tajdfha WodyrK yd jHqy my; oelafõ' 
 

 
 
 
 
 

khsg%hsÜ 
whkh 

khsg%ia wï,h 
(HNO2) 

 

khsá%la wï,h 
(HNO3) 

 

khsfÜ%Ü 
whkh 
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yhsfmdfmdiamriaa wï,h ^H3PO2)  (Hypophosphorous acid) 
 
fíßhï yhsfmdfmdiamhsÜ ødjKhg i,amshqrsla wï,h tl;= lsÍfuka yhsfmdfmdiamriaa 
wï,h ,nd .; yel' 
 

Ba(H2PO2)2(s)     +     H2SO4(aq)   ⎯→⎯     BaSO4(s)    +     2 H3PO2(aq) 
 
 
 
iqÿ fmdiamria" fíßhï yhsfv%dlaihsâ iuÕ m%;sls%hdfjka fíßhï yhsfmdfmdia*hsÜ ,nd foa' 
 

    2 P4(s)   +   3 Ba(OH)2(aq)    +   6 H2O(l)  ⎯→⎯   3 Ba(H2PO2)2(s)  +   2 PH3(g) 
 
yhsfmdfmdiamriaa wï,h i;=j Tlaiscka mrudKqjlg iïnkaO jQ tla yhsv%cka mrudKqjla 
mj;sk neúka thg H+ f,i ú>gkh úh yel' fï ksid yhsfmdfmdiamriaa wï,h tAl 
NdIañl wï,hla f,i ie,fla' 
 
 
´f;dfmdiamria wï,h (H3PO3)  (Orthophosphorous acid) 
 
fmdiamria g%hslaf,darhsâ c, úÉfþokfhka ´f;dfmdiamria wï,h ,nd .; yel' fuh 
fmdiafmdria wï,h f,i o ye|skafõ. H3PO3 oaúNdIañl wï,hla ^tkï thg H+ whk 2 la 
,nd osh yel& jk w;r Na2HPO3 jeks  ,jK idohs' fuhg ;dmh iemhSfuka fmdiamSka iy 
´f;dfmdiafmdßla wï,h njg úfhdackh fõ' 

 

                          4 H3PO3   ⎯→⎯    PH3    +    3 H3PO4 
 

´f;dfmdiafmdrsla wï,h (H3PO4)  (Orthophosphoric acid) 
 

 c,h iuÕ P4O10 m%;sls%hdfjka ´f;dfmdiafmdrsla wï,h ,nd .; yel' ´f;dfmdiafmdßla 

wï,h ;s%NdIañl wï,hla jk w;r thg wekdhk .Kkdjla (H2PO4
−, HPO4

2− iy  PO4
3−) 

iEosh yel' fidaähï vhsyhsv%cka fmdiafmaÜ" NaH2PO4 c,Sh ødjKh ÿn, f,i wdï,sl h' 
vhsfidaähï yhsv%cka fmdiafmaÜ" Na2HPO4  c,Sh ødjKh ÿn, f,i NdIañl h' g%hsfidaähï 
fmdiafmaÜ Na3PO4, c,Sh ødjKh m%n, f,i laIdÍh fõ' fmdiamria Ôùkaf.a ffcj 
úoHd;aul ls%hd i|yd jeo.;a jk w;r wiaÓ iy o;aj, wvx.= h' le,aishï fmdiafmaÜ 
fmdfydr j¾.hla f,i Ndú;d lrhs' 
 

33 khsg%cka ;sr lsÍu iy khsg%cka pl%h 
 
wl%sh khsg%cka jdhqj m%fhdackj;a khsg%cka ixfhda. njg mßj¾;kh lsÍu —khsg%cka ;sr 
lsÍu˜ (Nitrogen fixation) f,i y÷kajhs iuyrla Ydlj, jQ nelaàßhd u.ska khsg%cka 
wefudakshd njg ;sr lsßu fyda mßj¾;kh lsÍu iajNdjfha isÿ lrhs ^ffcj ;sr lsßu&. úÿ,s 
flàfï § khsg%cka NO njg mßj¾;kh lrhs ^jdhqf.da,Sh ;sr lsÍu&. khsg%cka ld¾ñl 
f,i ;sr lsÍu tkï NH3 njg m;a lsÍu fyan¾ l%uh u.ska isÿ lrhs khsg%cka wvx.= 
ixfhda. fndfyduhla ^Wod( fmdfydr khsá%la wï, iy khsfÜ%g& ñksid úiska idod we;s 
w;r iajNdjfha yuqjk ldnksl øjH ^Wod( Ydl iy i;=ka ;=, jQ fm%daàk iy kshqlaf,hsla 
wï,& wjidkfha § mia iy c, ud¾. ;=<g tl;= fõ. ^,jK njg m;aùu mineralization) mia 
;=< jQ mfiys ðj;ajk nelaàßhd u.ska ldnksl øjH wefudakshï ,jK iy khsfÜ%g njg 
ì| fy,kq ,efí (nitrification – khsá%lrKh& khsá%ydß nelaàßhd (Denitrifying bacteria) 

u.ska wefudakshï ,jK iy khsfÜ%g khsg%cka njg mßj¾;kh lrk w;r khsg%cka kej; 
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jdhqf.da,hg ksoyia lrkq ,efí (denitrification – khsá%yrKh& khsg%cka pl%fha uQ,sl 
mshjr fïjd fõ 
 
 

l%shdldrlu 
 
 

3.7    khsg%cka pl%fha uQ,sl mshjrj,a úoyd oelafjk f,i igykla w¢kak 
 

34 ld¾ñl l%shdj,Ska 
 
fuu fldgfia § khsg%cka mokï fldg.;a fndfyda jeo.;a ld¾ñl l%shdj,s folla ms<sn|j 
idlÉPd lrkq ,efí tkï, 
 

(i) wefudakshd ksIamdokh lrk fyan¾ l%uh 
(ii) wefudakshdj,ska khsá%la wï,h ksmoùu    

 

NH3 ksIamdokh i|yd jQ fyan¾ l%uh 
 

WIaK;ajh ~500 oC § iy mSvkh 300 atm È whka (Fe) W;afm%arlhla f,i fhdod .ksñka 
N2 yd H2 ^1:3 ujq, wkqmd;h& w;r m%;sl%shdfjka  NH3 jdKscuh jYfhka ksIamdokh lrhs 
N2 yd H2 w;r fuu m%;sl%shdj iu;=,s;;djfha mj;S 
 

N2(g)   +   3 H2(g)      2 NH3(g)     Ho   =  -92 kJ mol−1 
 
fuys § jeä u NH3 M,odhs;djhla ,nd .; yels nj fmkS f.dia we; kuq;a wvq WIaK;ajj, 
oS m%;sl%shdfõ fõ.h wvq fõ' tfia u jeä mSvkhlska hq;= moaO;shla ilia lsßu o b;d ñ, 
wêl h tuksid mßj¾;k fõ.h 15-25 % muK jqj o by; i|yka ;;a;aj ^500 oC iy 
300 atm) Ndú;d lsÍu wd¾Ól j jeo.;a fõ 
  
fyan¾ l%uh m%Odk mshjr 3 lska iukaú; fõ 
 

1 m%;sl%shl jdhQka iemhSu iy msßisÿ lsÍu 
2 jdhQka iïmSvkh lsßu iy wefudakshd njg yerùu 
3 wefudakshd m%;s W;amdokh (recovery of ammonia) 

 

H2 ys m%Njh kema;d ^yhsfv%dldnk ñY%Khla& fõ jd;h øùlrKh lsÍfuka (liquefaction) 

N2 ,nd .; yels h fuu jdhQka mßj¾;lhla (converter) ;=< § iïmSvkh lsÍfuka ,efnk 
jdhq ñY%Kh isis,a  ( 0 oC) lsÍu iy mSvkh wvq lsÍu isÿ lrkq ,efí fuu.ska wefudakshd 
jeä m%udKhla øj flf¾ m%;sl%shd fkd l< jdhQka iy wefudakshd iq`M m%udKhla 
m%;spl%SlrKh (recycle) lrkq ,efí 
 
 
 
khsá%la wï,h ksmoùu 
 
khsá%la wï,h (HNO3) welajd f*daÜia (aqua fortis) f,i y÷kajk w;r b;du;a úLdolYS,S 
iy ;on, ms<siaiqï we;s lrk úI iys; m%n, wï,h ls ødjKhl 86] g jvd khsá%la 
wï,h iukaú; fõ kï th iOQu khsá%la wï,h (fuming nitric acid) f,i y÷kajhs 
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khsá%la wï, ksIamdokh f,dalfha wo mj;sk ridhk l%shdj,s w;=ßka jvd;a u jeo.;a 
ridhksl ksIamdok l%shdj,shla fõ 
 
fmdfydr mqmqrK øjH ^úfYaIfhka NH4NO3& iy wfkl=;a khsg%cka wvx.= ldnksl ixfhda. 
ksIamdokhg khsá%la wï,h Ndú;d lrhs ;j o f,day Èh lsÍug iy khsf,daka ksIamdokh 
i|yd jQ wdrïNl øjH (precursors) ms<sfh, lsÍu i|yd o khsá%la wï,h Ndú;d lrhs 
 
khsá%la wï, ksIamdokh mshjr 3 lska iukaú; fõ 
1 jd;h Ndú;fhka isÿlrk NH3 ys W;afm%aß; TlaislrKh  
 

         230 oC iy 9 atm § 10% wefudakshd iukaú; jd;h Pt/Rh W;afm%arl u;ska 
heùfuka khsg%cka fudfkdlaihsâ (NO) ksmojd .kS 

 

  4 NH3(g)    +    5 O2(g)   ⎯→⎯    4 NO(g)   +   6 H2O(g) 
 

2 NO, NO2 njg mßj¾;kh 
 

 NO, Tlaiscka u.ska ;jÿrg;a TlaislrKh lr khsg%cka vfhdlaihsâ ,nd .kS 
  2 NO(g)    +    O2(g)       2 NO2(g) 
 
 WIaK;ajh 150 oC g wvq w.hl mj;ajd .;a úg NO2 ksmoùu jvd;a fyd¢ka isÿ fõ 
 
3 NO2, HNO3 njg mßj¾;kh 
 
 wjidkfha § NO2 c,h fyda ;kql khsá%la wï,h iu`. c, úÉfþokfhka idkaø 

HNO3 ksmofõ 
 

  3 NO2(g)   +    H2O(l)   ⎯→⎯      2 HNO3(aq)   +    NO(g) 
 
fuys § ,efnk wï, ødjKh 50-60% khsá%la wï,h ,nd fok w;r idudkHfhka  NO2 o 
iq`M jYfhka wvx.= fõ fuu ødjKh jd;h u.ska jd;kh lsÍfuka (blowing air) NO bj;a 
lr .; yels h 
 
 
idrdxYh 
 

• 15 jk ldKavfha  uQ,øjHj, wjidk ljpfha bf,lafg%dak úkHdih  ns2np3 fõ 
 

• N iy P  wf,day o As iy Sb  f,daydf,day o jk kuq;a Bi f,dayhg wdfõKsl 
,ËK fmkajhs 

 
• jd;fhka 78% ^mßudj wkqj& N2 wvx.= fõ øùlrKh lrk ,o jd;h Nd.sl 

wdijkfhka khsg%cka ,nd .kS wemghsÜ fyda *af,dafrda wemghsÜ jeks fmdiamria 
ksêj,ska fmdiamria ,nd .; yels h 

 
• úI iys; iqÿ fmdiamria  P4 ys yevh p;=ia;,Sh fõ 

 
• HNO2 iy HNO3 hk Tlais wï,j, Tlais wekdhkhka ms<sfj<ska NO2

− iy 
NO3

− fõ 



32 
Y%S ,xld újd; úYajúoHd,hSh m%ldYkh ls 

2016 

 

• wl%sh khsg%cka jdhqj khsg%cka wvx.= m%fhdackj;a ixfhda.hla njg mßj¾;kh —
khsg%cka ;sr lsÍu˜ f,i y÷kajhs 

 

• N2 iy H2  whka (Fe) W;afm%arl yuqfõ 500 oC § iy 300 atm mSvkhla hgf;a 
m%;sl%shd lrùfuka NH3 jdKscuh jYfhka ksmofõ 

 
• NH3  jd;fha TlaislrKh lsrSfuka khsá%la wï,h ksmojd .; yel' 

 
 
wruqKq 
 

fuu mdvu wjidkfha § my; oE lsÍug Tng yels úh hq;=hs 
 

• khsg%cka iy fmdiamriays meje;au iy ksiaidrKh úia;r lsrSug. 
 

• 15 jk ldKavfha uQ,øjHj, fN!;sl .=K úfYaIfhka øjdxl ;dmdxl úoHq;a 
RK;djh iy m%:u whkSlrK úNjh ms<sn|j úia;r lsrSug. 

 
• 15 jk ldKavfha uQ,øjH fyda tajdfha whkhkays bf,lafg%dak úkHdihka ,sùug 

 
• 15 jk ldKavfha uQ,øjHhkays yhsv%hsv fya,hsv iy Tlaihsvj, m%;sl%shd 

ms<sn|j úia;r lsrSug. 
 

• khsg%cka pl%fha wvx.= mshjr úia;r lsrSug. 
 

• wefudakshd ksIamdokfhys wvx.= mshjr úia;r lsrSug. 
 

• khsá%la wï, ksIamdokfhys wvx.= mshjr úia;r lsrSug. 
 
 
 
l%shdldrlu 
 
38 khsg%cka iy tys ixfhda.hkays m%fhdack lsysmhla ,ehsia;= .; lrkak 
 
39 -3 isg +5 olajd jQ ish¨ u TlaislrK wxl khsg%cka fmkajhs tla tla TlaislrK 

wjia:dj i|yd WodyrKh ne.ska fokak 
 
310 N2O3, NO2 iy N2O4 ys iïm%hqla; wdldr (resonance forms) we| olajkak 
 
311 —khsg%cka ;sr lsrSu˜ hkafkka woyia jkafka l=ula o@ 
 
312 khsg%cka ;sr lsrSu i|yd jQ m%Odk l%u 3 fudkjd o@ 
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4.   16 jk ldKavfha uQ,øjH 
 
 
 
 
 

 
 
 
 
 
 
 
 
ye¢kaùu 
 

fuu mdvfï § Tlaiscka yd i,a*¾ fj; úfYaI wjOdkhla fhduq lrñka 16 jk ldKavfha 
uQ,øjHhkays fyda Tlaiscka mjqf,a uQ,øjH .=K iy m%;sl%shd ms<sn| wms idlÉPd lrkafkuq  
fuu uQ,øjH —chalcogens” hk kñka o y÷kajhs Tn okakd mßÈ 1 2 13 14 iy 15 jk 
ldKavfhkays uQ,øjH u.ska we;s lrkq ,nk Tlaihsv ms<sfh, lsÍu iy m%;sl%shd ms<sn|j 
wm oekgu;a idlÉPd lr we; fuu mjq, Tlaiscka (O)  i,a*¾ (S), fi,skshï (Se), 

fg¨ßhï (Te) iy fmdf,dAkshï (Po) hk uQ,øjHj,ska iukaú; fõ fuu ldKavfha tl u 
mQ¾K f,dayh fmdf,dakshï muKla jk w;r th úlsrKYS,S fõ Te w¾O f,dayhla jk w;r 
th w¾O ikakdhlhla f,i o l%shd lrhs Tlaiscka i,a*¾ iy fi,skshï wf,day fõ 16 

jk ldKavfha uQ,øjHhkays fmdÿ bf,lafg%dak úkHdih ns2np4 jk w;r TlaislrK wjia:d 
-2 isg +6 olajd mq`M,a mrdihl úys§ mj;S Tlaisckays idudkH TlaislrK wjia:dj -2 jk 
kuq;a NaO2 iy KO2 jeks iqm¾Tlaihsâ j, we;s Tlaisckays TlaislrK wjia:dj -1/2 fõ 
i,a*¾ o S2− whkh idok w;r fuu oaúwekdhksl whkh iE§fï keUqre;dj ldKavh 
Tiafia my<g h;au wvq fõ i,a*¾ Wmßu TlaislrK wjia:dj f,i SO4

2− jeks whkhkays 
jQ +6 wjia:dj fmkajhs ldKavh Tiafia my<g  h;au ,jKhkays ødjH;djh wvq fõ 
;dmdxlh iy øjdxlh my; wkqms<sfj,g O < S < Se < Te wkqj jeä fõ Wmßu úoHq;a 
RK;d w.h jk 35 Tlaiscka u.ska fmkajhs idudkHfhka O > S > Se > Te hk 
wkqms<sfj<g wkqj fuu uQ,øjHhkays m%;sl%shdYS,S;ajh wvq fõ  
 
 
 

m%( SO2 ys we;s i,a*¾ys bf,lafg%dak úkHdih ,shkak 
 
ms( Tlaisckays TlaislrK wxlh -2 kï O S O= = ys S ys TlaislrK wxlh +4   
        fõ            

               S ys bf,lafg%dak úkHdih  2 2 6 2 41s ,2s 2p ,3s 3p=  

           S4+  ys bf,lafg%dak úkHdih 2 2 6 2 01s ,2s 2p ,3s 3p=  
 
   (3p ldËslfhka bf,lafg%dak 4 la bj;a fõ) 

 

 

O 

S 

Se 

Te 

Po 
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41 j.=j ( 16 jk ldKavfha uQ,øjHhkays iuyrla .=K  
    ^nyq,j fkd mj;sk TlaislrK wxl jryka ;=< § we;& 

 
 

uQ,øjH 
bf,lafg%dak 
úkHdih 

TlaislrK wjia:d 
øjdxlh 
/ oC 

;dmdxlh 
/ oC 

úoHq;a 
RK;djh 

O   2 4He 2s 2p  -2, -1, (-1/2), (+2) -219 -183 3.5 

S   2 4Ne 3s 3p  -2, (+2), +4, +6 115 445 2.5 

Se   10 2 4Ar 3d 4s 4p  +2, +4, +6 217 685 2.4 

Te   10 2 4Kr 4d 5s 5p  +2, +4, +6 450 1390 2.1 

Po   14 10 2 4Xe 4f 5d 6s 6p  +2, +4 254 962 2.0 

 

 
41 meje;au iy ksiaidrKh 
 
Tlaiscka 
 
mDÓú jdhqf.da,fha fojkqjg nyq, j mj;sk jdhqj jkafka Tlaiscka h ^mßudj wkqj 20%& 
fuh øj jd;h Nd.sl wdijkfhka ld¾ñl j ksmojd.kq ,efí fuh wj¾K w.kaO jdhqj 

ls  Tlaisckaj,g O16

8  , O17

8  iy O18

8  f,i ia:dhs iuia:dksl 3 la mj;S Tlaiscka my; § 

we;s mßÈ nyqrEmS wdldr (allotropic forms)  folla fmkajhs 
 

(i) vhsTlaiscka (O2) -  ^øj iy >k wjia:dfõ § ks,a meye;s&  
(ii) ´fidaka (O3)  - ^,d ks,a  meye;s jdhqj ls&   

 
mDÓú lfndf,ys jvd;a nyq, uQ,øjHh Tlaiscka h fuh nr wkqj mDÓú lfndf,ka 46% la 
muK jk w;r jeä m%udKhla is,sflag f,i mj;S Ydl iy i;a;aj Ôú; i|yd Tlaiscka 
w;HdjYH jk w;r m%Ndixiaf,aIKh u.ska fuh iajdNdúl j ckkh flf¾ 
 
 
l%shdldrlu 
 
4.1    m%Ndixiaf,aIKh i|yd ;=,s; iólrK ,shkak. 

 
 
my; l%u u.ska úoHd.drfha § Tlaiscka ksmoúh yels h 
 
1 fmdgEishï mZuex.fkaÜ (KMnO4)  r;a lsÍfuka 
 

2 KMnO4(s)    ⎯→⎯
      K2MnO4(s)   +   MnO2(s)   +   O2(g) 

 
2 fmdgEishï khsfÜ%Ü (KNO3)   r;a lsÍfuka 
 

2 KNO3(s)     ⎯→⎯
     2 KNO2(s)    +   O2(g) ↑  
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3 PbO2, HgO fyda AgO jeks f,day Tlaihsv r;a lsÍfuka 

 

2 PbO2(s)   ⎯→⎯
  2 PbO(s)   +   O2(g)  ↑ 

HgO2(s)     ⎯→⎯
   Hg(s)    +   O2(g)  ↑ 

AgO(s)      ⎯→⎯
   Ag(s)   +   ½ O2(g) ↑ 

  
 
4 fmdgEishï laf,daf¾Ü ( )3KClO  r;a lsrSfuka 

   
iuyr wjia:dj, § MnO2 W;afm%arlhla f,i Ndú;d lrhs¡ 

 

2 KClO3(s)   ⎯→⎯
   2 KCl(s)    +   3 O2(g) ↑ 

 
 
 

K     + MnO2Cl

;dmh

O2

H O2

 
4.1 rEmh(  úoHd.drfha § Tlaiscka ksIamdokh 8 

 
  
 
 
 

 

 

m% ( KMnO4 , K2MnO4 iy KClO3 hk tajdfha jHQyhka w¢kak' 
 
ms (  
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l%shdldrlu 
 
 

4.2   KMnO4 , K2MnO4 iy MnO2 ys Mn j, TlaislrK wxlhka ks¾Kh lrkak 
 
 
 
 
 
´fidaka ^g%hsTlaiscka& 
 
´fidakaj,g thg u wdfõKsl jQ m%n, .kaOhla mj;sk w;r 0.01 ppm jeks wvq idkaøK 
mjd ñksia kdihg y÷kd .; yels h vhsTlaiscka (O2) fuka fkdj ´fidaka mdrfËa;% 
pqïnlh (diamagnetic) iy jvd;a m%;sls%hdYs,S ;%sfldaKdldr yevhla iys; jk w;r nkaOk 
fldaKh 116.5o fõ nkaOk fol u 128 pm muK jk tl u È.lska hqla;h ´fidakays 
iïm%hqla; wdldr 2 la my; § we; uOH Tlaiscka u; jQ tlir bf,lafg%dak hq.,h keuqKq 
(bent) ixfhda.hla we;s lrhs 
 
 
O   ys jHqyh 

 
 

´fidaka ia:r f.da,fhys (stratosphere)  we;s b;d jeo.;a wKqjla jk w;r th my; i|yka 

f,i ksmojd .kS Tlaiscka m%Nd úÉfþokfhka Tlaiscka uqla; LKavl (radicals) O. folla 
ckkh fõ fuh Tlaiscka wKqjla iu`. iïnkaO ù ´fidaka we;s lrhs 
 

O2  ⎯→⎯ h
     2 O. 

                      

O2     +    O.    ⎯→⎯    O3 
  
 
´fidaka  wys;lr mdrcïnq, lsrK wjfYdaIKh lr O2 iy Tlaiscka uqla; LKavl ksmojk 
w;r fïjd  O2 yd m%;sl%shd lr kej;;a ´fidaka ,nd foa 
 

O3    ⎯⎯ →⎯ rays UV
      O2    +    O. 

 
 
i,a*¾ 
 
i,a*¾ iajNdúl j wdldr lsysmhlska mj;S 
 
 (i) idudkHfhka N+.;j we;s ksoyia uQ,øjH 
 (ii) i,af*ag f,i Wod( ðmaiï CaSO4 ∙2H2O 
 (iii) i,a*hsv f,i Wod( mhsrhsÜia (FeS2), .e,Skd (PbS), isknd¾ (HgS), iskala íf,kaâ 

(ZnS) 
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i,a*¾ nyqrEmS wdldr .Kkdjla fmkajhs ;dmdxlfha § (444 oC) i,a*¾ jdIamh S6 (30%), S7 

(40%) iy S8 ^20%& iukaú; jk w;r S2, S4 iy S5  o iq`M m%udKhla wvx.= fõ i,a*¾ ;o 
ly meje;s >khla jk w;r ldnksl ødjlj, Èh fõ fuh ldur WIaK;ajfha § 
m%;siaMálSlrKh (recrystalization) lsÍfuka Tgqkq yev;s (crown shape) S8 wKq f,i 
´f;dfrdïNsl ^orthorhombic, frdïniSh& i,a*¾ we;s fõ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
i,a*¾ ys wfkla wdldrh —taldk;s i,a*¾˜ (monoclinic) jk w;r th jeä WIaK;aj j, § 
^96 oC g by<& ,efí fuu wdldr fol w;r m%Odk; u fjki jkafka, Tgqkq yev;s wKq 
weisÍ we;s wdldrh hs¡ 
 
 
ldur WIaK;ajfha § —taldk;s˜ wdldrh fiñka —frdïniSh˜ wdldrh njg m;a fõ Tlaiscka 
fuka fkdj i,a*¾ idkaø wï, iy NIau iu. m%;sl%shd lrhs idkaø  HNO3  iy H2SO4 u.ska 
my; i|yka f,i i,a*¾ TlaislrKh l< yels h 
 

S(s)    +   6 HNO3(aq) ⎯→⎯    H2SO4(aq)   +    6 NO2(g)   +    2 H2O(l) 

S(s)    +    2 H2SO4(l)  ⎯→⎯   3 SO2(g)    +    2 H2O(l) 
 
  
 
i,a*¾ m%n, Ëdrhla ;=< § fiñka øjKh ù i,a*hsv iy i,a*hsg ñY%Khla ,nd foa 
 

3 S(l)   +   6 NaOH(aq)     ⎯→⎯       2 Na2S(s)   +    Na2SO3(aq)   +   3 H2O(l) 

 

 

 

 

 

 

 

 

taldk;s i,a*¾ 
frdïniSh 

i,a*¾ 
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42 16 jk ldKavfhys uQ,øjHhkays ixfhda. 
 
 
Tlaihsv" fmfrdlaihsâ iy iqm¾Tlaihsv 
 
Tlaihsv 
fndfyduhla uQ,øjH Tlaiscka iu. tl;= ù Tlaihsv we;s lrhs Tlaihsv j¾. y;rla mj;S 
 
1 NdIañl Tlaihsv 
 

m%n, úoHq;a Ok f,day whksl Tlaihsv we;s lrk w;r fïjd c,fha Èh ù NdIañl 
ødjK ,nd foa 
 

Na2O(s)    +    H2O(l)   ⎯→⎯      2 NaOH(aq) 
 
WodyrKhla f,i 1 jk iy 2 jk ldKavj, uQ,øjH NdIañl Tlaihsv we;s lrhs 
 

2 wdï,sl Tlaihsv 
 
 wf,day Tlaihsv idudkHfhka wdï,sl fõ 
 

P4O10(s)   +    6 H2O(l)    ⎯→⎯    4 H3PO4(aq)  

SO2(g)    + H2O(l)    H2SO3(aq) 
 
   
 Wod: CO2 , SO3, P2O5, As2O5  wdï,sl Tlaihsv fõ 
 

3 WNh.=KS Tlaihsv 
 

Al iy Zn jeks úoHq;a Ok;djh wvq f,day WNh.=KS Tlaihsv ,nd fok w;r fïjd 
wdï,sl iy NdIañl .=K fol u fmkajhs Al2O3 , ZnO , Sb2O3 , MnO2, Cr2O3 iy 
PbO WNh.=KS Tlaihsv i|yd WodyrK fõ 
 

4 WodiSk Tlaihsv 
 
 khsá%la Tlaihsâ (NO), CO iy  N2O  WodiSk Tlaihsv f,i ie,lsh yels h 
 
 
fmfrdlaihsâ 
Ëdr f,day iy ËdÍh mdxY= f,day fmfrdlaihsâ whk (O2

2−) iu`. f,day fmfrdlaihsâ 
we;s lrhs fuu f,day fmfrdlaihsv wï, fyda c,h iu`. m%;sl%shdfjka yhsv%cka 
fmfrdlaihsâ (H2O2) ,nd foa H2O2  hkq m%n, Tlaisldrlh ls 
 
 
iqm¾Tlaihsv 
 
Na, K iy Cs jeks fndfyduhla úoHq;a Ok f,day O2

-  whkh iys; iqm¾Tlaihsv we;s 

lrhs KO2  c,h iu`. myiqfjka m%;sl%shd lr H2O2 iy O2 ,nd foa 
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500 oC 

Pt 

2 KO2(s)   +   2 H2O(l)   ⎯→⎯     2 KOH(aq)   +   H2O2(aq)    +   O2(g) 
 
 
Tlaihsv ms<sfh, lsÍu 
 

S, Se, Te iy Po hk uQ,øjH, MO2 iy MO3 wdldrfha Tlaihsv idohs i,a*¾ jd;fha oykh 
jQ úg SO3 iaj,amhla iu`. i,a*¾ vfhdlaihsâ ^SO2) ,nd foa 
 

             S(s)    +     O2(g)       SO2(g) 

            2 S(s)  +  3 O2(g)   ⎯→⎯       2 SO3(g) 
 
 
úoHd.drfha oS i,a*¾ vfhdlaihsâ ksmojkq ,nkafka 
 
(i) fldm¾ iy idkaø i,a*shqßla wï,h w;r m%;sl%shdfjka, 
 

  Cu(s)    +    2 H2SO4(l)  ⎯→⎯   CuSO4(aq)   +   2 H2O(l)    +   SO2(g) 

 

 

(ii) i,a*hsgh (SO3
−) fyda vhsi,a*hsg$yhsv%cka i,a*hsg (HSO3

−)  iuÕ wï,hla     
        m%;sl%shd lrùfuka 
 

  SO3
2−    +   2 H+   ⎯→⎯   SO2(g)    +    H2O(l) 

 
 i,a*¾ vfhdlaihsâ c,fha Èh ù i,a*shqria wï,h ,nd foa 
 

  SO2(g)    +     H2O(l)   ⎯→⎯     H2SO3(aq) 
 
i,a*shqßla wï, ksIamdokfha oS i,a*¾ vfhdlaihsâ Ndú;d flf¾ 
 
W;afm%arlhla fkdue;s úg § SO2 iy O2 w;r m%;sl%shdj b;d fifuka isÿ fõ flfia kuqÿ 
ma,eákï W;afm%arlhla iys; j by< WIaK;ajfha § (500 oC) m%;sl%shdj b;d iS>%j isÿ jk 
w;r 98% SO3 ,nd foa 
 

2 SO2(g)    +     O2(g)        2 SO3(g)   
   

i,a*¾ g%fhdlaihsâ ms<sfh, lr.; yelafla 
 
(i) whka(III) i,af*ag  [Fe2(SO4)3] r;a lsÍfuka 
 

  Fe2(SO4)3(s)    ⎯→⎯
     Fe2O3(s)     +   3 SO3(g) 
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(iii) fidaähï nhsi,af*aÜ$yhsv%cka i,af*ag ;dm úÉfþokfhka, 

 

 (a)  úc,kh u.ska 

  2 NaHSO4(s)    ⎯→⎯
   Na2S2O7(s)    +   H2O(l)       315 0C § 

 
 (b)  ì§fuka (cracking) 

 

  Na2S2O7(s)    ⎯→⎯
   Na2SO4(s)    +   SO3(g)   460 0C § 

 
 
 

 
 

Na2S2O7 
 
 
i,a*¾ys Tlafid wï, 
 
i,a*¾ i,a*¾ vfhdlaihsâ (SO2) iy i,a*¾ g%fhdlaihsâ (SO3) f,i m%Odk Tlaihsv 
folla ,nd foa fuu Tlaihsv c,fha Èh ù i,a*shqria wï,h (H2SO3) iy i,a*shqßla wï,h 
(H2SO4) ,nd foa H2SO3 iy H2SO4 hkq idudkHfhka i,a*¾ ys oelsh yels Tlafid wï, 
fõ 
 

O

H S

O

H

O O

S
O

O
O

H

H

 
 

i,a*¾ys Tlafid wï, lsysmhla my; § we; 
 

1 H2SO2 yhsfmdi,a*shqria wï,h 
 

2 H2S2O3   ;fhda i,a*shqßla wï,h 
 

3 H2S2O7 mhsfrdi,a*shqßla wï,h 
 

4 H2S2O8 fmfrdlafidvhsi,a*shqßla wï, fyda vhs;fhdaksla wï,h 
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4.3 i,a*¾ ys jeo.;a ixfhda. lsysmhla 
 
fuu  fldgfia oS ld¾ñlj jeo.;a jk i,a*shqßla wï,h, ;fhdai,af*ag iy yhsv%cka 
i,a*hsâ ms<sn|j i,ld n,uq. 
 
i,a*shqßla wï,h (H2SO4) ksIamdokh 
 
f,dj úYd,;u ridhksl l%shdj,sh i,a*shqßla wï, ksIamdokh fõ WodyrKhla f,i 
wefußld  tlai;a ckmofha iEu jirlgu ñ,shk fgdka 10 g wêl i,a*¾ m%udKhla 
i,a*shqßla wï,h njg mßj¾;kh lrkq ,efí ixj¾ê; rgj,a i,a*shqßla wï,h úYd, 
m%udKhla Ndú;d lrkq ,nk w;r th rfgys wd¾Ólfha m%udKh úoyd olajk ñKqula fõ 
 
i,a*shqßla wï,h jdKscj ksIamdokh lrk m%Odk l%shdj,s folla we; 

(a)  iam¾Y l%uh (Contact Process) 

(b)  Bhï l=àr l%uh (Lead Chamber Process) 
 

 
iam¾Y l%uh 
 
fuu l%shdj,sfha m%Odk wjia:d 3 ls 
 

1  i,a*¾ vfhdlaihsâ (SO2) ksmoùu i|yd i,a*¾ oykh lsÍu 
2  i,a*¾ vfhdlaihsâ iy Tlaiscka u.ska i,a*¾ g%fhdlaihsâ (SO3) ksmoùu 
3  i,a*¾ g%fhdlaihsâ i,a*shqßla wï,h njg mßj¾;kh 

 
 

i,a*¾ vfhdlaihsâ ms<sfh, lsÍu 
 

i,a*¾ jd;fha oykh lsÍfuka i,a*¾ vfhdlaihsâ ksmojd .kq ,efí 
 

           S(l)    +    O2(g)   ⎯→⎯     SO2(g) 
 

yhsfmdi,a*shqria 
wï,h 

 

;fhdai,a*shqßla wï,h 
 

mhsfrdi,a*shqßla 
wï,h 

 
fmfrdlafidvhsi,a*shqßla 

wï,h 
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V2O5 

 500 oC 

oyk l=àrh ;=<g heùug fmr jd;h úh<s ;;a;ajhg m;a lsÍula isÿ fõ øj i,a*¾ oyk 
l=àrh ;=<g úÈkq (spray) ,efí by; m%;sl%shdj ;dmodhl (ΔH = -296 kJ mol−1) jk w;r 
ksoyia lrkq ,nk Yla;sh uq`M l%shdj,sh u mj;ajdf.k hEu i|yd m%udKj;a fõ 
 
 
i,a*¾ g%fhdlaihsâ ksIamdokh 
 

W;afm%arlhla f,i V2O5 we;s úg SO2 , O2 iuÕ m%;sl%shd lr SO3 ksIamdokh lrhs 
  
                   

2 SO2(g)   +    O2(g)  2 SO3(g)    H = −196 kJ mol−1 
         

 
SO3 , H2SO4 njg mßj¾;kh lsrSu 
 

i,a*¾ g%fhdlaihsâ c,fha fyd¢ka Èh fkdfõ i,a*¾ g%fhdlaihsâ iy c,h w;r m%;sl%shdj 
m%pKav jk w;r i,a*shqßla ÿudrh úLdol jdIamhla f,i ksmojhs tuksid SO3 idkaø 
i,a*shqßla wï,h u;ska heùfuka vhsi,a*shqßla wï,h wvx.= —T,shï˜ (oleum) fyda —iOQu 
i,a*shqßla wï,h˜ ksmojhs fuh —mhsfrdi,a*shqßla wï,h˜ f,i o y÷kajhs 
 

SO3(g)     +    H2SO4(aq)    ⎯→⎯      H2S2O7(aq)     

 
 
mhsfrdi,a*shqßla wï,h  c, úÉfþokfhka i,a*shqßla wï,h ,nd foa 
 

H2S2O7 (aq)     +    H2O(l)   ⎯→⎯    2 H2SO4(aq)      
 
 
Bhï l=àr l%uh 
 

fuu l%ufha § Ndú;d jk W;afm%arlh khsá%la Tlaihsâ (NO) fõ m%;sl%shd l=àrh ;=<g SO2, 

NO2 jdhqj iy yqud,h ñY%Khla hjkq ,efí i,a*shqßla wï, ksIamdokhg uq,ajk m%;sl%shd 
my; i|yka f,i idrdxY .; l< yel 
 

2 NO(g)     +   O2(g)  ^jd;h&     2 NO2(g) 

SO2(g)   +   NO2(g)   ⎯→⎯     SO3(g)    +   NO(g) 

SO3(g)   +    H2O(g)  ⎯→⎯      H2SO4(g) 

  
i,a*shqßla wï,fha .=K iy m%;sl%shd 
 
i,a*shqßla wï,h wj¾K ÿiai%dù øjh ls i,a*shqßla wï,h c,h flfrys wêl wdl¾IKhla 
olajk w;r th úc,ldrlhla f,i úfYaIfhka u jdhQka úh<Su i|yd ^N2 , O2 , Cl2 iy 
SO2& Ndú;d fõ H2SO4 , c,h iu`. m%;sl%shdfjka ;dmh úYd, m%udKhla ksoyia lrk 
neúka idkaø H2SO4 g c,h tl;= lsÍu fkd l< hq;= fõ ;kql i,a*shqßla wï,h ms<sfh, 
lsÍu i|yd wjYH jQ úg idkaø i,a*shqßla wï, m%udKhla c,hg tl;= lsÍu l< hq;= h 
 
my; i|yka f,i iuyrla ldnksl ixfhda. úc,kh i|yd i,a*shqßla wï,h Ndú;d lrkq 
,efí 
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S

HO

O

O
HO

S

HO

S

O
HO

S

−
O

S

O
−O

H2SO4 H2S2O3 S2O3
2−

 C12H22O11(s)            ⎯→⎯       12 C(s)   +    11 H2O(l) 
              ^iqlafrdaia&    

 

H2C2O4 (s)              ⎯→⎯      CO(g)   +   CO2(g)   +   H2O(l) 

          ^Tlai,sla wï,h&            

 

C2H5OH (l)            ⎯→⎯        CH2 = CH2(g)   +   H2O(l)  
           ^t;fkda,aa&                                  
 
 
idkaø i,a*shqßla wï,h úfYaIfhka u r;a l< úg m%n, Tlaisldrlhla f,i l%shd lrhs th 
C, S iy P jeks wf,day ms<sfj<ska CO2 , SO2 iy H3PO4 njg TlaislrKh lrhs tfuka u 
fldm¾ is,aj¾ iy u’lß jeks f,dayhka o f,day i,af*ag njg TlaislrK lrhs fndfyda 
f,day i,af*ag c,fha Èh jk kuq;a  PbSO4, BaSO4 iy SrSO4 c,fha wødjH fõ 
 
i,af*ag j, ;dmia:dhs;djh f,dayfha úoHq;a Ok;djh u; r|d mj;S 1 jk ldKavh iy 2 
jk ldKavj, f,day i,af*ag ;dmia:dhs fõ ner f,dayhkays i,af*ag r;a lsÍfï § 
idudkHfhka SO3 ksoyia flf¾ 
 

Fe2(SO4)3(s)   ⎯→⎯
  Fe2O3(s)   +   3 SO3(g)  

2 Ag2SO4(s)   ⎯→⎯
   4 Ag(s)    +     2 SO3(g)    +    O2(g) 

  
 
i,a*shqßla wï,fha m%fhdack  
 

1 fmdfydr ksIamdokh i|yd Wod( iqm¾fmdiafmaÜ iy (NH4)2SO4) 
2 f,day ksê j,ska f,day ksiaidrKh i|yd 
3 lvodis ksIamdokh i|yd 
4 laId,l (detergents) ms<sfh, lsÍu i|yd 
5 ;Ska; iy j¾Kl ms<sfh, lsÍu i|yd 
6 negßj, úoHq;a úÉfþoHh f,i  
7 úoHd.dr m%;sldrlhla f,i 

 
 

4.4  ;fhdai,a*shqßla wï,h iy ;fhdai,af*ag 
 
;fhdai,a*shqßla wï,h (H2S2O3) iy i,a*sshqßla wï,h (H2SO4) w;r fjki jkqfha H2SO4 

wï,fha S=O nkaOkh fjkqjg ;fhdai,a*shqßla wï,fha S=S nkaOkhla mj;S H2S2O3 
Tlaiscka ixfhda.h jk H2SO4 ys i,a*¾ iudldrh (analogue) nj isys ;nd .; hq;= h 
tuksid tjeks ixfhda.hla kï lsÍfï § —;fhdã  (thio) hk moh kug l,ska fhdod .kS 
 
 
 
 
 
 
 
 
 
 

idkaø H2SO4 

idkaø H2SO4 

idkaø H2SO4 
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    m%(   Tlaiscka iy i,a*¾ yd iïnkaO my; hq.,hka kï lrkak 
  
 (i) SO4

2− iy S2O3
2−  (ii) (H2N) 2C=O iy (H2N)2C=S 

 

     ms( (i)  i,af*ag iy ;fhdai,af*ag  (ii)  hQßhd iy ;fhdahqßhd 
 

       

  
l%shdldrlu 
 
 
4.10 S2O3

2−  whkfhys S j, TlaislrK wjia:dj ks¾Kh lrkak 
 

 
 
 

ldur WIaK;ajfha § i,a*shqria wï,h  H2SO3 c,fha wødjH fõ c,Sh ødjKhla S iy SO2 
njg úfhdackh fõ 
 

H2S2O3(aq)  ⎯→⎯     S(s)   +   SO2(g)   +    H2O(l) 
 
;fhdai,af*aÜ ,jKh wdï,SlrKh lsÍfuka ;fhdai,a*shqßla wï,h (H2S2O3) ms<sfh, lr 
.; yelsh 
 

 Na2S2O3(aq)   +   2 H+(aq)  ⎯→⎯    H2S2O3(aq)    +   2 Na+ (aq) 
 
S fidaähï i,a*hsg (Na2SO3) ødjKhla iu`. kegùfuka Na2S2O3 ms<sfh, lr .; yels 
h 
 

 Na2SO3(aq)     +     S(s)   ⎯→⎯      Na2S2O3(aq)  

 
;fhdai,af*ag Tlaisydrlhla jk w;r m%udKd;aul úYaf,aIKfha § whäka idkaøKh 
ks¾Kh lsÍug Ndú;d lrhs my; i|yka f,i I2" whvhsâ njg TlaisyrKh jk úg 
S2O3

− fgÜrdi,af*ag wekdhkh  (S4O6
−)  njg TlaislrKh fõ 

 

 2 S2O3
2−(aq)     +     I2(aq)   ⎯→⎯     2 I− (aq)    +    S4O6

2− (aq) 
 
 
 

4.5 yhsv%cka i,a*hsâ  (H2S) 
 

yhsv%cka i,a*hsâ wj¾K úI iys; jdhqj ls fuys úI kdYlh (antidote) f,i laf,daÍka 
jdhqj Ndú;d l< yel fuh l=Kq ì;a;r .|la iys; jk w;r jd;hg jvd nßka jeä h 
fuys ;dmdxlh −60 oC jk w;r Tlaiscka iudldrh (H2O) ldur WIaK;ajfha oS øjhla fõ 
c,fhys jeä ;dmdxlhg (100 oC) fya;= jkafka, c, wKq w;r mj;akd m%n, yhsv%cka 
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nkaOk iEoSfï yelshdjhs'  c,Sh ødjKfha § H2S ÿn, wï,hla fõ úoHd.drfha § lsmaia 
WmlrKh (Kipp’s apparatus) Ndús;fhka H2S ms<sfh, lr.kq ,nk w;r fuys § FeS u;g 
;kql yhsv%cka laf,darhsâ ìxÿ jYfhka tl;= lrkq ,efí 
 

FeS(s)     +    2 HCl(aq)  ⎯→⎯     FeCl2(aq)    +   H2S(g) 
 
Ëdrhla ;=< H2S  Èh ù i,a*hsv iy yhsv%cka i,a*hsv ,nd foa 
 
  

2 HO−(aq)     +   H2S(g)    S2−(aq)    +    2 H2O(l) 

   HO−(aq)    +    H2S(g)    HS−(aq)   +   H2O(l) 

 
  
yhsv%cka i,a*hsâ Tlaisldrlhla f,i 
 
by; fldgfia §  H2S Tlaisydrlhla f,i l%shdlrk m%;sl%shd iuyrla ms<sn|j wms i,ld 
ne¨fjuq  tu m%;sl%shdj, § i,a*hsv whkh i,a*¾ njg TlaislrKh úh tfukau H2S 

Tlaisldrlhla f,i o Ndú;d l< yels nj ie,lsh hq;= w;r fuys oS H+  whk yhsv%cka 
njg TlaisyrKh fõ  WodyrKhla f,i fidaähï u.ska H2S  TlaisyrKh lr yhsv%cka 
iy fidaähï i,a*hsâ ,nd foa 
 

2 Na(s)   +     H2S(g)   ⎯→⎯     Na2S(s)     +     H2(g) ↑ 
 
 
yhsv%cka i,a*hsâ Tlaisydrlhla f,i 
 
H2S fyd| Tlaisydrlhla f,i l%shd lrhs iuyrla WodyrK my; ,ehsia;= .; fldg we; 
 
1 H2S u.ska laf,daÍka laf,darhsv whk njg TlaisyrKh lsÍu 

         Cl2(g)    +   H2S(g)    ⎯→⎯     2 HCl(g)   +   S(s) 
 
 
2 H2S u.ska i,a*shqßla wï,h S iy SO2 njg TlaisyrKh lsÍu tuksid idkaø H2SO4 

H2S úh<Su i|yd Ndú;d l< fkd yel 

        H2SO4(l)     +    H2S(g)  ⎯→⎯     S(s)    +    SO2(g)    +   2 H2O(l) 
 
 
3 wdï,sl ødjKhl § vhsfl%dafïÜ whk Cr3+ njg TlaisyrKh jk w;r i,a*hsâ  whk S  

njg TlaislrKh fõ 

        Cr2O7
2−(aq) + 8 H+(aq)  +  3 H2S(g)  ⎯→⎯   2 Cr3+(aq)    +  3 S(s)  +  7 H2O(l) 

 

  
4 wdï,sl ødjKhl § m¾uex.fkaÜ whk  Mn2+ whk njg TlaisyrKh fõ 

        2 MnO2
-(aq)  + 6 H+(aq)  +  5 H2S(g) ⎯→⎯  2 Mn2+(aq)  +  5 S(s)  +  8 H2O(l) 
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5 f*ßla whk f*ria whk njg TlaisyrKh l< yel 
 

 2 Fe3+(aq)    +    H2S(g)     ⎯→⎯     2 Fe2+(aq)   +    2 H+ (aq)   +    S(s) 
   
.=Kd;aul úYaf,aIKfha §" f,day i,a*hsv wjlafIam lsÍu i|yd H2S Ndú;d lrhs' 
 
 

 

idrdxYh 
 
 

• 16 jk ldKavfha uQ,øjH “chalcogens” kñka y÷kajhs 
 

• mQ¾K f,dayh fmdf,dakshï muKla jk w;r Te w¾O f,dayhla o Tlaiscka i,a*¾ 
iy fi,skshï wf,day o fõ 

 
• 16 jk ldKavfha uQ,øjHhkays fmdÿ bf,lafg%dak úkHdih ns2np4 fõ fïjd  -2 isg 

+6 olajd TlaislrK wjia:djka mj;S 
 

• idudkHfhka fuu uQ,øjHj, m%;sl%shdYS,S;ajh my; wkqms<sfj<g wvq fõ   
O> S > Se > Te   

 
• mDÓú jdhqf.da,fha fojkqjg nyq,;u jdhqj Tlaiscka fõ  th øj jd;h Nd.sl 

wdijkh u.ska ,nd .kS 
 

• Tlaiscka m%Nd úÉfÊokfhka Tlaiscka uqla; LKavl 2la ckkh lrk w;r fïjd 
fjk;a Tlaiscka wKqjla iu`. tl;= ù ´fidaka idohs 

 
• ldur WIaK;ajfha§ —taldk;s˜ i,a*¾ wdldrh fifuka —frdïniSh˜ wdldrh njg m;a 

fõ 
 

• Ëdr iy ËdÍh mdxY= f,day fmfrdlaihsâ whk O2
2− iu`. f,day fmfrdlaihsv 

idohs 
 

• i,a*¾" i,a*¾ vfhdlaihsâ SO2 iy i,a*¾ g%fhdlaihsv SO3 f,i m%Odk Tlaihsv 
folla idohs' 

 
• H2SO3 iy  H2SO4 i,a*¾ys fmdÿ Tlafid wï, 2 ls 

 
• i,a*shqßla wï, ksIamdokh f,dj úYd,;u ridhksl l%shdj,sh fõ tys fN!;sl yd 

ridhksl .=K ms<sn|j idlÉPd lrk ,§ 
 

• i,a*shqßla wï, ksIamdokhg Ndú;d lrk m%Odk l%shdj,s fol jkafka  
  (i) iam¾Y l%uh  (ii)  Bhï l=àr l%uh 

 

• yhsv%cka i,a*hsâ wj¾K úI iys; jdhqj ls laf,daÍka tys úI kdYlh (antitode) 

fõ 
 

• H2S Tlaisydrlhla fõ .+Kd;aul úYaf,aIKfha oS f,day i,a*hsv wjlafIam lsÍu 
i|yd H2S  Ndú;d lrhs H2S Tlaisldrlhla f,i o l%shd lrhs. 
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wruqKq 
 

fuu mdvu wjidkfha § Tng my; i|yka oE l< yels úh hq;= h. 
 

• Tlaiscka iy i,a*¾ iajdNdúlj mj;sk wdldr ms<sn| úia;r lsrSug, 
 

• Tlaiscka úoHd.drfha ms<sfh, lsrSug wod< j ridhksl iólrK ,sùug,  
 

• 16 jk ldKavfha uQ,øjHhkays fN!;sl .=K úfYaIfhka øjdxl ;dmdxl iy úoHq;a 
RK;djh úia;r lsrSug, 

 
• uQ,øjHhl fyda whkhl ndysr ljpfha bf,lafg%dak úkHdih ,sùug 

 
• Tlaihsvj, .=K úia;r lsrSug, 

 
• i,a*shqßla wï,h ld¾ñl f,i ksIamdokh lsÍu iy m%;sl%shd meyeÈ,s lsÍug, 

 
• i,a*shqßla wï,fha .=K úia;r lsrSug, 

 
• i,a*shqßla wï,fha m%fhdack ,ehsia;= .; lsÍug, 

 
• ;fhdai,a*shqßla wï,h ms<sfh, lsßu iy m%;sl%shd meyeÈ,s lsÍug, 

 
• H2S ms<sfh, lsÍu iy m%;sl%shd meyeÈ,s lsÍug, 

 
• c,fhys ridhksl iy fN!;sl .=K úia;r lsrSug. 
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l%shdldrlu 
 
 
43 H2S iy H2SO4 ys i,a*¾j, bf,lafg%dak úkHdihka ,shkak 
 
44 Tlaiscka úúO TlaislrK wjia:d fmkajhs Tlaisckays -2 -1 -1/2 0 iy +1 hk 

TlaislrK wjia:djka i|yd WodyrKh ne.ska fokak 
 
45 SO3, NHSO3, H2SO3 iy SO3

2− ys S j, TlaislrK wxlh ks¾Kh lrkak 
 
46 úoHd.drfha § Tlaiscka ksmojd .ekSug Ndú;d lrk l%u folla fokak 
 
47 i,a*¾ys iajNdúl m%Nj fudkjd o@ 
 
48 i,a*¾ys Tlaiswï, 3 l kï iy wKql iQ;% fokak 
 
49 i,a*¾j,g ;sìh yels TlaislrK wxl fudkjd o@ WodyrKh ne.ska fokak 
 
4.10 i,a*shqßla wï, ksIamdokfha iam¾Y l%ufha wvx.= m%Odk mshjr ;=k fudkjd o@ 
 
4.11 Bhï l=àr l%uh fláfhka úia;r lrkak 
 
4.12 H2SO3, H2SO4, H2S2O3 iy H2S2O7 jHqyhka w|skak 
 
4.13     i,a*shqßla wï,fha m%Odk m%fhdack fudkjd o@ 
 
4.14     H2S úh<Su i|yd idkaø i,a*shqßla wï,h Ndú;d l< fkdyelafla uka o@ 
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5.   17 jk ldKavfha uQ,øjH 
 
 
 
 
 
 
 
 
 
 
 
 
ye¢kaùu 
 
miq.sh mdvï y;f¾ § 13-16 olajd jQ ldKavhkays p-f.dkqfõ uQ,øjHj, ridhksl iy 
fN!;sl .=K ms<sn|j wms idlÉPd lf<uq fuu mdvfï § 17 jk ldKavfha uQ,øjHhkays 
^fyda ye,ck mjqf,a uQ,øjH& m%;sl%shd ms<sn|j idlÉPd lrkafkuq fuu mjq, *af,daÍka (F) 
laf,daÍka (Cl), fn%daóka (Br), whãka (I), iy weiagàka (At) j,ska iukaú; fõ fuu 
uQ,øjHj, fmdÿ bf,lafg%dak úkHdih ns2np5 fõ fïjd f,dayhla fj;ska bf,lafg%dak ,nd 
.ekSfuka fyda wf,dayhla iu`. fmdÿfõ bf,lafg%dak yjqf,a ;nd .ekSfuka B,`. ksIal%Sh 
jdhq úkHdih ,nd .kS tneúka uQ,øjH ish,a,u -1 TlaislrK wxlh fmkajhs laf,daÍka 
fn%daóka iy whãka jeä jYfhka Tlais wekdhk iy wka;¾ ye,ck ixfhda.hkays +1, +3, 

+5 iy +7 jeks (+) wdfrdams; TlaislrK wxl fmkajhs. WodyrKhla f,i IF5 iy  IO4
−  ys 

whäkaj, TlaislrK wxlh +7 fõ 17 jk ldKavfha uQ,øjHhkays iuyrla fN!;sl .=Kdx. 
my; we;s 51 j.=fõ § we; ye,ck (X2) wf,day jk w;r tajd oaúmrudKql wKq f,i 
mj;S 
 
51 j.=j( 17 jk ldKavfha uQ,øjHhkays iuyrla .=K 
 

uQ,øjHhkays .=K F Cl Br I 

mrudKql wrh$pm 64 99 111 128 

wrh r(X−)  / pm 133 181 196 219 

m<uq whkSlrK Yla;sh 
IE1(X)/ kJmol−1 

1681 1251 1140 1010 

fmda,skaia úoHq;a 
iDK;djh 4.0 3.0 2.8 2.5 

nkaOk ú>gk Yla;sh 
D (X-X) / kJmol−1 

158 243 193 151 

øjdxlh / oC -220 -101 -7 114 

;dmdxlh / oC -188 -34 58 183 

bf,lafg%dak úkHdih [He]2s22p5 [Ne]3s23p5 [Ar]3d104s24p5 [Kr]4d105s25p5 

 

F 

Cl 

Br 

I 

At 
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ldKavh Tiafia my<g h;au iyixhqc wrh iy fya,hsv whkfha (X−)  whksl wrh jeäfõ 
ldKavh Tiafia my<g h;a u whkSlrK Yla;sh iy úoHq;a RK;djhka o wvq fõ ye,ck 
wKq  X2  ys nkaOk ú>gk Yla;Ska o D(X−X) my; oelafjk f,i wvq fõ 
 

D(Cl−Cl)  >  D(Br−Br)  >  D(F−F)   ≈  D(I−I) 
 
*af,daÍka i|yd wvq w.hla ,eîug fya;= jkafka flá F−F ÿrla yryd mj;sk nkaOkh 
fkdjQ bf,lafg%dak w;r mj;akd úl¾YKh hs 
 
ldur WIaK;ajfha § *af,daÍka ,d ly meye;s jdhqjla o laf,daÍka fld< meyehg yqre ly 
meye;s jdhqjla o fn%daóka r;= meye;s øjhla o whãka l¿ meye;s >khla o fõ whãka 
ødjKhla oï meye;s h  
 

51 meje;au iy ksiaidrKh 
 

Lkscuh *af,dafrdiamd¾ (Fluorspar) CaF2 l%fhd,hsÜ (Na3AlF6) *af,dafrdawemghsÜ  
(CaF∙3Ca3(PO4)2) ys *af,daÍka mj;S ks¾c,Sh yhsv%cka  *af,darhsâys Èh lrk ,o KF úoHq;a 
úÉfþokfhka uQ,øjHuh *af,daÍka ,nd.; yel 
 

       2 HF(aq)   +   2 KF(s)  ⎯→⎯     2 KHF2   ⎯→⎯   2 KF(s)   +   H2(g)    +     F2(g) 

 
 
laf,daÍka NaCl f,i mj;S c,Sh NaCl úoHq;a úÉfþokfhka uQ,øjHuh laf,daÍka ,nd 
.kakd w;r w;=re M,hla f,i NaOH ksmofõ 
 
 
uqyqÿ c,fha fn%dauhsv whk ^b;d wvq idkaøK& mj;sk w;r laf,daÍka yd m%;sl%shdfjka Br2 

,nd .kS 
 

Cl2(g)    +   2 Br-(aq)  ⎯→⎯     2 Cl-(aq)    +   Br2(g) 
 
whãka fidaähï whfâÜ (NaIO3)  f,i yuqjk w;r TlaisyrKfhka I2 ,nd .; yels h 
 
úoHd.drfha § wod< f,day fya,hsvh MnO2 iy H2SO4 iu`. r;a lsÍfuka Cl2, Br2  iy  I2 
ms<sfh, lr .; yels h 
 

2 NaX(s)+ MnO2(s) +3 H2SO4(l) ⎯→⎯  2NaHSO4(aq) +2 H2O(l) + MnSO4(s) +X2 (g) 
 

KMnO4  fyda MnO2 " idkaø HCl  iu. m%;sls%hdfjka laf,darSka jdhqj ksmojd .; yel' 
 

4 HCl(aq)   +   MnO2(s)   ⎯→⎯   MnCl2(aq)   +  2 H2O(l)   +   Cl2(g) 

 

       16 HCl(aq) +  2 KMnO4(s)  ⎯→⎯   2 KCl(aq)   + 2 MnCl2(aq)  +  8 H2O(l) +  5 Cl2(g)
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52 ye,ckj, m%;sl%shd 
 

*af,daÍka jvd;a u úoHq;a RK uQ,øjHh iy m%n, Tlaisldrlhla fõ *af,daÍka jvd;a 
m%;sl%shdYS,s jk w;r fndfyda uQ,øjH iu`. ixfhda. idohs th ùÿre iy lajdÜia iu`. o 
m%;sl%shd lrhs 
 

                 SiO2(s)   +    F2(g)  ⎯→⎯    SiF2    +   O2(g) 
 
 
*af,daÍka c,h iu`. m%;sl%shdfjka Tlaiscka ,nd foa 
 

             2 F2(g)   +   2 H2O(l)  ⎯→⎯     4 HF(aq)   +   O2(g) 
 
laf,daÍka yhsv%cka iu`. m%;sl%shd lr yhsv%cka laf,darhsv ,nd foa fuu m%;sl%shdj w÷f¾ § 
fiñka isÿjk kuq;a ysre t<sh we;súg mqmqrk iq¿ h óf;aka iu`. laf,daÍka m%;sl%shd lr 
laf,dafrdldnk ixfhda. ñY%Khla ,nd foa 
 

    CH4(g)   +   Cl2 (g)  ⎯→⎯     CH3Cl(g)    +    CH2Cl2(l)   +   CHCl3(l)   +   CCl4(l) 
 
laf,daÍka Tlaisldrlhla f,i l%shd lrñka H2S i,a*¾ njg TlaislrKh lrhs 
 

                H2S(g)    +   Cl2(g)   ⎯→⎯     2 HCl(g)   +   S(s) 
 
NH3 iu`. Cl2  m%;sl%shdfjka khsg%cka msg fõ 
 

          8 NH3(g)   +   3 Cl2(g)  ⎯→⎯       6 NH4Cl(aq)    +   N2(g) 
 
fn%dauhsv iy whvhsv c,Sh ødjKhlska fn%daóka iy whãka úia:dmkh lsÍug laf,daÍkag 
yelshdjla we; 
 

Cl2(g)    +    2 X−(aq)  ⎯→⎯     X2(g)   +   2 Cl−(aq)        (X
−  =  Br− fyda I−) 

 
Cl2 c,h ;=<ska heùfuka HCl iy HClO ñY%Khla ,nd foa 
 

      Cl2(g)    +    H2O(l)        HClO(aq)    +   HCl(aq) 
 
fuu ødjKh idudkHfhka “laf,daÍka Èhrh” f,i y÷kajk w;r Tlaisldrlhla f,i 
Ndú;d fõ  ysre t<sh we;súg HClO úfhdackh ù Tlaiscka iy  HCl ,nd foa 
 
laf,daÍka NaOH  jeks NIau iu`. m%;sl%shd lr úúO ;;a;ajhka hgf;a § úúO M, ,nd foa  
isis,a lrk ,o NaOH ødjKhla ;=<ska laf,daÍka heùfuka fidaähï yhsfmdlaf,daf¾Ü ,nd 
foa 
 

2 NaOH(aq)   +    Cl2(g)     ⎯→⎯         NaCl(aq)    +   NaClO(aq)   +   H2O(l)                  
 
fuu ødjKh idudkHfhka úrxckldrlhla f,i ^;Ska; új¾K lsÍug& Ndú;d lrk w;r 
iuyr wjia:djkays § “Milton” f,i jdKscuh jYfhka wf,ú lrkq ,efí 
NaOH  WKq ødjKhla ;=<ska laf,daÍka hejQ úg fidaähï laf,daf¾Ü ksmofõ 
 

isis,a lsÍu 
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6 NaOH(aq)   +   3 Cl2(g)  ⎯→⎯   5 NaCl(aq)    +   NaClO3(aq)   +   3 H2O(l) 
 
uq, § we;s jQ yhsfmdlaf,darhsÜ WKqiqï ;;a;aj hgf;a § laf,daf¾Ü njg mßj¾;kh fõ 
 

                3 ClO−(aq)    ⎯→⎯    2 Cl−(aq)   +     ClO3
−(aq) 

 
 
5.3 ye,ckj, yhsv%hsv 
 
ish¨ u yhsv%cka fya,hsv y\qkdf.k we;s w;r ldKavh Tiafia my<g h;au ia:dhs;djh 
wvqfõ ms<sfh, lsÍfï l%u lsysmhla my; oS we; 
 
(i) yhsv%cka iy ye,ck fl<ska u ixfhdackh ùfuka yhsv%cka *af,darhsâ HF fï 

wdldrhg ms<sfh, lr.; fkd yel 
 

  H2(g)    +   X2(g)    ⎯→⎯   2 HX(aq)    X = Cl, Br, I 
 
(ii) fya,hsvh idkaø  H2SO4 iuÕ m%;sl%shdfjka 
 

  2 NaX(aq)   +    H2SO4(aq)  ⎯→⎯   Na2SO4(aq)    +    2 HX(aq) 
 
(iii) iyixhqc fya,hsv  (X = Br or I) 
 

  PX3(g)   + 3 H2O(l)   ⎯→⎯    H3PO3(aq)     +    3 HX(aq) 
 
*af,daÍkaj, jvd;a u jeo.;a ixfhda.h HF fõ wj¾K iOQu øjhla jk fuh oreKq 
ms<siaiSï we;s lrhs  f;;ukh we;s úg ùÿre iuÕ m%;sl%shd lrhs 
 
fuh idudkHfhka idkaø H2SO4 wï,h CaF2 iuÕ m%;sl%shdfjka ms<sfh, lr .kq ,efí 
 

 CaF2(s)   +   conc. H2SO4(aq)   ⎯→⎯      CaSO4(s)   +    2 HF(aq) 
 
HF ùÿre u; l%shd lrk neúka fuu m%;sl%shdj idudkHfhka Bhï n÷kla ;=< isÿ lrhs øj 
wjia:dfõ § yhsv%cka nkaOk (H- - -F) úYd, ixLHdjla we;s lrhs tneúka HF ys ;dmdxlh 
wfkl=;a yhsv%cka fya,hsvj,g jvd úYd, fõ 
 

F

H

F

F

H H H

F

H

F

 
 
 
HF,  f,day fya,hsv iu`. m%;sl%shd lrùfuka fndfyduhla *af,darhsv ms<sfh, lr.kq ,efí  
WodyrKhla f,i 
 

FeCl2(s)    +   2 HF(aq)   ⎯→⎯     FeF2(s)     +   2 HCl(g) 
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yhsv%cka laf,darhsâ 
 
yhsv%cka laf,darhsâ wj¾K jdhqjla jk w;r f;;ukh iys; jd;fha § ÿudr msg lrhs 
c,Sh ødjKhl oS fuh wï,hla f,i l%shd lrhs 
 

HCl(g)    +    H2O(l)    ⎯→⎯    H3O+(aq)     +    Cl−(aq) 
 

Na jeks m%;sl%shdYS,s f,day HCl jdhqj ;=< § oykh ù NaCl iy H2 ,nd foa f,day fya,hsv 
idudkHfhka ksmojd.kq ,nkafka Zn iy Fe jeks r;a lrk ,o f,day u;ska HCl jdhqj 
heùfuks 
 

M(s)   +   2 HCl(g)  ⎯→⎯   MCl2(g)    +    H2(g) 
 
idkaø HCl hkq yhsv%cka laf,darhsâ 40% (w/w) muK iukaú; c,Sh ødjKh ls th f,day 
yd m%;sl%shdfjka f,day fya,hsv iy yhsv%cka ,nd fok tal NdIañl wï,h ls 
 
HBr iy HI fol u c,Sh ødjKhl oS m%n, wï,hla f,i yeisf¾ HI Tlaiscka we;s úg 
fiñka TlaislrKh fõ 
 

4 HI(aq)   +   O2(air)   ⎯→⎯       2 H2O(l)    +   2 I2(aq) 
 

54 laf,darhsv fn%dauhsv iy whvhsv 
 
jvd úoHq;a Ok f,day whksl laf,darhsv ^Wod( NaCl, KCl, CaCl2  hkdoS f,i& idok w;r C, 

S iy P  jeks wf,day" jdIamYS,S øjhka f,i iyixhqc laf,darhsv ,nd foa  Al, Pb, Fe jeks 
wfkl=;a laf,darhsv" whksl iy iyixhqc ,laIK w;r jQ .=K fmkajhs jvd jeä 
TlaislrK wjia:djkays jQ f,day whk iyixhqc laf,darhsv we;s lrhs Wod( SnCl4  iy 
PbCl4 
 
fn%dauhsv iy whvhsvj, ridhkh laf,darhsâys ridhkhg iudk jk kuq;a tajd iyixhqc 
jk w;r laf,darhsvj,g jvd myiqfjka úfhdackh fõ 
 

55 ye,ck Tlaihsv 
 

ish¨ u ye,ck" Tlaihsv we;s lrk w;r tajd Tlaisldrl fõ whãkays Tlaihsv jvd;a 
ia:dhs jk w;r fn%daókays Tlaihsv wvq u ia:dhs;djhlska hqla; h 
 
*af,daÍka laf,daÍka iy fn%daókays ye,ck Tlaihsvh jk X2O y÷kdf.k we;  Tlaiscka 
vhs*af,darhsâ OF2 ia:dhs;djfhka wvqjk w;r F2 ;kql NaOH iu`. m%;sl%shd lrùfuka 
ms<sfh, lr.kq ,efí 
 

2 F2(g)   +    2 NaOH(aq)    ⎯→⎯   OF2(g)    +   2 NaF(aq)   +    H2O(l) 
 
Tlaiscka vhs*aaf,darhsâ OF2 c,h Tlaiscka njg TlaislrKh lrhs 
 

 OF2(g)    +    H2O(l)    ⎯→⎯      O2(g)    +    2 HF(aq) 
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Cl2 iy Br2 HgO iu`. m%;sl%shd lrùfuka laf,daÍka Tlaihsâ (Cl2O) iy fn%daóka Tlaihsâ 
(Br2O)  ms<sfh, lr .; yels h 
 

 2 X2(g)   +   2 HgO(s)   ⎯→⎯      X2O   +   HgX2.HgO    (X = Br, Cl) 

 
ClO2, hkq ly meye;s jdhqjls ^wêl idkaøK hgf;a § mqmqrK iq¿ fõ& KClO3, H2SO4 fyda 
Tlai,sla wï,h iu`. m%;sl%shdfjka th ms<sfh, lr .; yels h 
 
 

56 ye,ckj, Tlafid wï, iy Tlafid wekdhk 
 

laf,darhsvj, Tlafid wï, my; § we; HOCl, HClO2, HClO3 iy HClO4 hk Tlafid 
wï,hkays laf,daÍkaj, TlaislrK wxlhka ms<sfj<ska +1, +3, +5 iy +7 fõ 
 

H

O

Cl

Hypochlorous(I) acid

HOCl

   

H

O

Cl

O

Chloric(III) acid

HClO2

 
 

                      yhsfmdlaf,daria^I& wï,h  laf,daßla(III& wï,h 
 

 

H

O O

Cl

O

Chloric(V) acid

HClO3

   

H

O O

Cl

O

O

Chloric(VII) acid

HClO4

 
     
                    laf,daßla(V) wï,h   laf,daßla(VII) wï,h 
 
 
laf,daÍka jdhqj c,h ;=<ska hejQ úg HOCl ,efí H2SO4 iy Ba(ClO3)2 w;r m%;sl%shdfjka 
HClO3 we;s fõ 
 

 Ba(ClO3)2(s)    +   H2SO4(aq)  ⎯→⎯   2 HClO3(aq)   +    BaSO4(aq) 
 
KClO4 idkaø H2SO4 iu`. m%;sl%shdfjka m’laf,daßla wï,h (HClO4) ms<sfh, lr.kq ,efí 
 

 KClO4(s)    +    H2SO4(aq)   ⎯→⎯   HClO4(aq)   +    KHSO4(aq) 

 
57 wka;¾ ye,ck ixfhda. 
 

ye,ck tlsfkl yd m%;sl%shdfjka wka;¾ ye,ck ixfhda. we;s lrhs BrF, ICl iy ClF jeks 
oaúmrudKql wka;¾ ye,ck ixfhda. ixY=oaO ye,ckj,g hï ;rul iudk;djhla olajhs' 
oaúmrudKql wka;¾ ye,ck ixfhda.j, .=K tajdfha ye,ck iuÕ w;rueos ,laIK 
fmkajhs' 
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58 m%fhdack 
 

laf,daÍka iy fn%daóka mdkSh c,h c, ;gdl w`M;a ;=jd, Ndck iy mDIaG i|yd úIîc 
kdYlhla f,i Ndú;d flf¾ fïjd ÔjdkqyrKh (sterilization) kï l%shdj,shla u.ska 
nelaàßhd iy wfkla wys;lr laIqø Ôúka úkdY lrhs laf,daÍka c,fha § wju ødjH;djhla 
olajk w;r 1% la muK Èh fjñka 9.6 oC (49.3 oF) § Wmßu ødjH;djla olajhs ødjKh jQ 
laf,daÍka c,h iu`. m%;sl%shd lrñka HCl iy HOCl we;s lrhs fndfyduhla frÈms,s 
úrxckldrlhkays il%sh ix>glh fidaähï yhsfmdlaf,darhsÜ fõ 
 
 
idrdxYh 
 

• ye,ck wf,day jk w;r tajd oaúmrudKql wKq f,i mj;S 
 

• fmdÿ bf,lafg%dak úkHdih ns2np5 fõ tneúka iEu ye,ckhla u -1 TlaislrK 
wxlh fmkajhs 

 
• ye,ck wKqj, nkaOk ú>gk Yla;Ska  D(X-X) my; wkqms<sfj<g wvq fõ  
 D(Cl-Cl)  >  D(Br-Br)  >  D(F-F) ≈ D(I-I) 

 
• ldur WIaK;ajfha § *af,daÍka iy laf,daÍka ly-fld< meye;s jdhQka o fn%daóka r;= 

meye;s øjhla o whäka l`M meye;s >khla o fõ whãka ødjKhla oï meye;s h 
 

• wod< f,day fya,hsvh MnO2 iy H2SO4 iu`. r;a lsÍfuka úoHd.drfha § Cl2, Br2 
iy I2 ms<sfh, lr .; yelsh 

 
• *af,daÍka jvd;a u úoHq;a RK uQ,øjHh jk w;r m%n, Tlaisldrlhla fõ *af,daÍka 

b;d m%;sl%shdYS,s jk w;r fndfyda uQ,øjH iu`. ixfhda. we;s lrhs 
 

• *af,daÍka laf,daÍka iy fn%daókays ye,ck Tlaihsv X2O f,i y÷kd f.k we; 
jvd;a u wia:dhs ixfhda.h Tlaiscka vhs*af,darhsâ OF2 jk w;r th ms<sfh, lr.kq 
,nkafka F2 ;kql NaOH  iu`. m%;sl%shd lr ùfuks 

 
• Cl2 fyda Br2 HgO iu`. m%;sl%shd lrùfuka laf,daÍka Tlaihsâ (Cl2O) iy fn%daóka 

Tlaihsâ (Br2O)  ms<sfh, lr .; yels h 
 

• fn%dauhsâ iy whvhsâ c,Sh ødjKj,ska ms<sfj<ska fn%daóka iy whãka úia:dmkh 
lsÍug laf,daÍkag yels h 

 
• laf,daÍkays Tlafid wï, jk HOCl, HClO2, HClO3 iy HClO4 ys laf,daÍkaj, 

TlaislrK wxlhka ms<sfj<ska +1, +3 +5 iy +7 fõ 
 

• BrF, ICl iy ClF hk oaúmrudKql wka;¾ ye,ck ixfhda. y÷kd f.k we; 
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wruqKq 
 

 fuu mdvu wjidkfha § my; i|yka foa lsÍug Tng yels úh hq;= h 
 

• ye,ckj, meje;au iy ms<sfh, lsÍug wod< ridhksl iq;% meyeos,s lsÍug, 
 

• ye,ckj, fN!;sl .=Kdx. úia;r lsrSug, 
 

• ye,ck iy tajdfha whkj, bf,lafg%dak úkHdih ,sùug, 
 

• ye,ckj, m%;sl%shd iy m%fhdack úia;r lsrSug. 
 

 
 
 
 

l%shdldrlu 
 
 
5.1    Cl2O ys laf,daÍkaj, ndysr ljpfha bf,lafg%dak úkHdih l=ula o@ 
 
5.2 *af,daÍkays m<uqjk whkSlrK Yla;sh laf,daÍkays tu w.hg jvd jeäh myokak 
 
5.3 *af,daÍkays nkaOk ú>gk Yla;sh laf,daÍkays tu w.hg jvd wvqh myokak 
 
5.4 ld¾ñlj laf,daÍka ksIamdokh lrkafka flfia o@ 
 
55 úh<s laf,daÍka úh<s ,sÜuia lvodis úrxckh fkd lrk kuq;a myiqfjka f;; 

,sÜuia lvodis úrxckh lrhs myokak 
 
56 laf,daÍka iy yhsv%cka w;r m%;sl%shd iS>%;djh ysre t<sh u.ska jeä lrkafka flfia 

o@ 
 
57 “ñ,agka (Milton)” ys il%Sh ix>glh l=ula o@ 
 
58 laf,daÍka jdhqj laf,daf¾g njg m;a lrkafka flfia o@ 
 
59 c,Sh ødjKhl whvhsâ whk we;s nj ;yjqre lrkafka flfia o@ 
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6.   18 jk ldKavfha uQ,øjH 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ye¢kaùu 
 
18 jk ldKavfha uQ,øjH yereKq fldg s- iy p-f.dkqfõ uQ,øjHhkays ridhksl iy 
fN!;sl .=K ms<sn|j wms fuf;la wOHhkh lf<uq ksIal%Sh jdhqj, ridhkh fuu mdvfï 
oS idlÉPd lrkq we;  
 
 
18 jk ldKavfha uQ,øjH idudkHfhka ksIal%Sh jdhq f,i y|qkajk w;r fuu ldKavhg 
yS,shï (He) ksfhdaka (Ne), wd.ka (Ar), l%smagka (Kr), fifkdka (Xe) iy frfvdaka (Rn) 

we;=<;a fõ fuu uQ,øjH ksIal%Sh jdhq f,i y\qkajkafka fïjd ridhksl j jvd;a 
m%;sl%shdYS,s fkdjk ksid h fuu jdhQka jdhqf.da,fha iy mDÓú mDIagfha b;du;a iq`M 
m%udKj,ska yuqjk neúka fïjd “úr, jdhqka” f,i o y÷kajhs fïjd ish,a, talmrudKql 
wj¾K w.kaO jdhQka h f¾fvdaka úlsrKYS,s fõ  
 
1869 oS ilik ,o fukav,Sõf.a wdj¾;s;d j.=fõ ksIal%Sh jdhQka wka;¾.; fkd úKs¡ ukao 
tjlg ksIal%Sh jdhQka ms<sn| wkdjrKh lr f.k fkd ;snQ neúks¡ m%:u jrg fjka lr .;a 
ksIal%Sh jdhqj wd.ka jk w;r th 1895 oS Y%Su;a /ïfia úiska isÿ lrk ,oS¡ fuu 
tAlmrudKql jdhQka w;r ÿn, jekavjd,aia  ^van der Waals) n, mj;sk neúka tajdfha 
;dmdxl iy jdIamSlrK ;dmhka b;d wvq w.hka .kS¡  
 

mD:sú jdhqf.da,fha fuu jdhQka ys meje;au 1% jvd wvqjk w;r m%Odk jYfhka K-40 ys 
úlsrKYS,S laIh ùfuka ,efnk Ar-40 mj;S¡ WodyrKhla f,i jdhqf.da,Sh jd;fha iEu 
,Sgr ñ,shkhlgu yS,shï ,Sgr 5 la we;=<;a fõ¡ tfy;a yhsv%cka yerekqfldg úYajfha 
iq,N;u uQ,øjH yS,shï fõ¡ ;drldj, yrfha (core of stars) wêl WIaK;aj hgf;a ähqàrshï 
ú,hkh ùfuka yS,shï-4 ksmo fõ¡ mD:sú jdhqf.da,fha ksIal%Sh jdhQka ys mrsud jYfhka 
iq,N;dj 6.1 j.=fõ oelafõ¡ 
 
 
 
 

He 

Ne 

Ar 

Kr 

Xe 

Rn 
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6.1 j.=j( ksIal%Sh jdhQkays iq,N;dj 
 

uQ,øjH iq,N;dj% 

He 0.0005 

Ne 0.00123 

Ar 0.932 

Kr 0.0001 

Xe 0.000009 

Rn       - 

 
 
6.1 meje;au iy ksiaidrKh 
 
tlai;a rdcOdksfha iuyr fmfg%da,shï wdlrj,ska ,nd .kakd iajNdúl jdhQka yS,shï  
,ndfok jvd;a u jeo.;a m%Njh hs fuu iajdNdúl jdhq ñY%Kfhys 8% la muK yS,shï  
wvx.= fõ iajNdúl jdhq ñY%Kh −200 oC g jvd wvq WIaK;ajhlg isis,a lsÍfuka yS,shï 
fjkalr .; yels h fuu WIaK;ajfha § wfkla ish¨ u jdhQka ^khsg%cka iy Tlaiscka 
we;=<;aj& øj ;;a;ajfha mj;S yS,shïj,g b;d wvq ;dmdxlhla (−269 oC) we;s neúka 
jdhquh yS,shï  fjka lr .; yels h wfkla ish¨ u úr, jdhQka øj jd;h Nd.sl 
wdijkh lsÍfuka ,nd .; yels h fuu ksIal%Sh jdhQkaf.a ;dmdxl ldKavh Tiafia my<g 
h;a u fifuka jeä fõ  tneúka Nd.sl wdijkfha § nßka wvq ieye,a¨ jdhQka m<uqj;a 
bkamiqj nßka jeä jdhQka o ,efí f¾ähïys úlsrKYS,S laIh ùfï § w;=re M,hla f,i 
yS,shï  o ,efí frfvdaka o úlsrKYS,S jk w;r w¾OÔj ld,h Èk 4 ls. th laIh ùfuka 
fmdf,dakshï njg m;a fõ 
                                 

62 ksIalS%sh jdhQkaf.a .=K 
 
ksIal%Sh jdhq l=vd WIaK;aj mrdihla ;=< øj f,i mj;shs øj wjia:dfõ § mrudKq w;r 
wdl¾IK n, ;sîu tajd >kSNjkh l< yels ùug fya;= fõ fuu n, b;d ÿn, jk w;r 
tajd jekavjd,aia (van der Waals) n, f,i y÷kajhs mSvkhla fhoùfuka yS,shï >k 
wjia:djg m;a l< yels h ksIal%Sh jdhqkaf.a iuyrla fN!;sl .=Kdx. j.=j 62 ys § we; 
 
 
62 j.=j( ksIal%Sh jdhqkaf.a iuyrla fN!;sl .=Kdx. 
 

uQ,øjH He Ne Ar Kr Xe 

mrudKql wrh/nm 0.128 0.160 0.174 0.189 0.218 

m%:u whkSlrK 
Yla;sh/kJmol− 2372 2081 1521 1350 1170 

;dmdxlh/oC -269 -249 -186 -152 -109 

øjdxlh$oC  -249 -189 -157 -112 

bf,lafg%dak 
úkHdih 1s2 [He]2s22p6 [Ne]3s23p6 [Ar]3d104s24p6 [Kr]4d105s2 5p6 

 



59 
Y%S ,xld újd; úYajúoHd,hSh m%ldYkh ls 

2016 

 

Ne, Ar, Kr, Xe iy Rn ys fmdÿ bf,lafg%dak úkHdih ns2np6 fõ ^wjidk ljpfha uq`M 
bf,lafg%dak .Kk 8 ls& He  ys bf,lafg%dak úkHdih 1s2 fõ fï wkqj ish¨ u ksIal%Sh 
jdhqkaf.a wjidk ljpfha Wmßu bf,lafg%dak ixLHdjla ork neúka ksIal%Sh jdhq mrudKq 
tlsfkl iu`. ixhqla; fkd fõ ^oaúmrudKql jdhq wKq iE§u i|yd& tfia u tajd wfkla 
uQ,øjH iu`. o myiqfjka ixhqla; fkd fõ fuu fya;+ka u; fïjd “ksIal%Sh” (inert) jdhQka 
f,i y÷kajhs ksIal%Sh jdhqkaf.a  øjdxl iy ;dmdxl wdj¾;s;d j.=fõ my<g hdfï oS jeä 
fõ¡ ish,q uQ,øjH w;rska yS,shï i;=j wvq u ;dmdxlh mj;sk w;r th ysudhkh l< fkd 
yel¡  yhsv%cka g miqj wvq u >k;ajhla iys; uQ,øjHh jkqfhA yS,shï h¡ 
 
 
 

m%( Kr ys bf,lafg%dak úkHdih l=ula o@ 
 
 
 

ms( 1s22s22p63s23p63d104s24p6 

 
 
ksIal%Sh jdhQkaf.a ia:dhs;djh ndysr; u ljpfha ^fyda wjidk ljpfha& we;s bf,lafg%dak 
ixLHdj wkqj tkï iïmQ¾Kfhka msreKq s iy p  Wmljp iys; ns2np6 bf,lafg%dak 
úkHdih ksid we;s jkakla f,i is;+y 
 
fuu ksÍlaIKh ksIal%Sh jdhq kshuh, tkï iEu mrudKqjla u jvd;a u wdikak ksIal%Sh jdhq 
úkHdih fyda wjidk ljpfha bf,lafg%dak wIaGlh (8) <`.d lr .ekSug ixhqla; fõ  
WodyrKhla f,i óf;aka CH4 ys ldnka jgd bf,lafg%dak 8 la o H2O  ys Tlaiscka jgd 
bf,lafg%dak 8 la o fj;s 
 
ksIal%Sh jdhQkays ixfhda. 
 
*af,darSka iy Tlaiscka iu. ksYalS%h jdhQka  iuyrla m%;sl%shd lrk nj ;yjqre ù we;¡ 
yS,shï iy ksfhdaka fjk;a lsisÿ uQ,øjHhla iu. iïnkaO fkdfõ¡ fuu fldgfia oS 
fifkdaka ys ridhkh ms<sn|j fláfhka i,ld n,kq ,efí¡ fifkdaka ys m<uq whkSlrK 

Yla;sh 1170 kJ mol− jk w;r th yhsv%cka ys m<uq whkSlrK Yla;sh jk 1311 kJ mol− 
g jvd wvq w.hka .kS¡ tu ksid fifkdaka m%n, Tlaisldrl u.ska TlaislrKh l< yels h¡  
 

j¾I 1962 oS" Bartlett úiska m%:u jrg Xe, jdhq wjia:dfõ mj;sk ma,eákï 

fylaid*a¨fjdrhsâ PtF6 iuÕ ldur WIaK;ajfha oS m%;sl%shd lrùfuka m%:u ksIalS%h jdhq 
ixfhda.h ksmojk ,oS¡ 
 

               Xe^g&   +    PtF6^g&   ⎯→⎯     XePtF2^s& ^;eô,s" ly& 
 
 

fifkdaka *a¨fjdrSka iuÕ jeä mSvk ;;a;aj hgf;a m%;sl%shd fldg XeF2 ,  XeF4  fyda XeF6 

,nd foa¡ iEfok M,h fhdod .kakd mrSlaIK ;;a;ajhka u; r|d mj;S¡ XeF iy XeF3 hk 

ixfhda. o jd¾;d ù we;¡ XeF2 iqÿq meye;s >khla jk w;r ldur WIaK;ajfha oS Xe iy F2 

ñY%Khla riosh ,dïmqjla fj;ska tk wdf,dalhg ksrdjrKh lsrSfuka fuh ridhksl j 
ksIamdokh lrkq ,efí¡  
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                    XePtF2^s&  +   2 H2O^l&  ⎯→⎯    XeO3^s&    +   6 HF^aq& 
 
fifkdaka g%fhdlaihsâ" fidaähï yhsfv%laihsâ iuÕ iafgdhslsfhdañ;slj m%;sl%shd lsrSfuka 

mZfifkÜ ^XeO6 
−) whkh ,nd .; yel¡ 

  

WodiSk Xe ixfhda.hla jk XeO4 p;=Ya;,Sh yevfhka hqla; jk w;r ldur WIaK;ajfha oS 

fuh wia:dhS ixfhda.h ls¡ fuh Ba2XeO6  fyda Na4XeO6 ks¾c,Sh i,a*shqrsla wï,h iu. -5 
oC WIaK;ajfha oS m%;sl%shd lrùfuka ksmo jkq ,efí¡ Ba2XeO6   ;dm ia:dhS jk w;r 

mZfiksla wï,h H4XeO6 b;d fydo Tlaisldrlhla fõ¡ XeO3 iy XeO4 iafMdagl 
iajdNdjfhka hqla; fõ¡ fifkdaka ys ir< ixfhda. lsysmhl wKql jHqy my; oelafõ¡ 
 

F Xe F Xe

F

F

F

F

Xe

F

F F

F

F

F

Xe

O

O

O
Xe

−O

−O O−

O−

O

O

O

Xe

O

O

O

 
 

Xe iy F2 jdhQka 1:5 mrudKql wkqmd;h iys;j 13 atm mSvkhla iy 400 oC WIaK;ajh 

hgf;a mehla muK m%;sl%shd lrùfuka XeF4 ksmojkq ,efí¡ XeF4 wj¾K iaMál idok w;r 
th ;,Sh iup;=ri%dldr wKql jHqyhla orhs¡ 
 

                              Xe^g&   +   2 F2^g&   ⎯→⎯    XeF4^s& 
 

Xe, 20 .=Khla muK jeämqr F2 jdhqj iu. 300 oC WIaK;ajfha oS iy 16 atm mSvkfha oS 

meh 16 la muK m%;sl%shd lrùfuka XeF6 ksmojkq ,efí¡ XeF6 ldur WIaK;ajfha oS ia:dhS 
ixfhda.hla jk w;r th m%n, *af,daÍkSlrK ixfhda.hla o fõ¡ 

                      Xe^g&   +    ^jeämqr& F2^g&  ⎯→⎯   XeF6^s& 
 

XeF6 ùÿre fyda is,sld n÷ka ;=< .nvd l< úg XeOF4 ksmofõ¡  
 

                  XeF6^s)  +   SiO2^s&  ⎯→⎯     XeOF4^s&  +  SiF2^s& 
 

XeF6" c,h iafgdhslsfhdañ;sl m%udKhla iu. m%;sl%shd lr jQ úg o XeOF4 ksmojd .; yel¡ 

XeOF4  iup;=ri%dldr msróv yevhlska hqla; fõ¡  
 

 XeF6^s&  +   H2O(l)   ⎯→⎯   XeOF4^g& +  2 HF^aq& 

 

XeO2F2 " XeOF2 " KXeO3F4 iy CsXeO3F jeks fifkdaka ys Tlaihsv o jd¾;d ù we;¡ 

[(F5C6)Xe][AsF6] iy [FeXe][N(SO2F)2] fifkdaka wvx.= ia:dhS ,jK jk w;r tAjdfha 

ms<sfj<ska Xe-C iy Xe-N nkaOk wvx.= fõ¡ 
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63 ksIal%Sh jdhqj, m%fhdack 
 
ksIal%Sh jdhQka yg b;d my< øjdxl yd ;dmdxl we;s neúka YS;cklldrl (cryogenic 

refrigetants) i|yd m%fhdackj;a fõ  úfYaIfhka u ;dmdxlh 4.2 K (−268.95 oC; -452.11oF) 
la jQ ksIal%Sh jdhQka kHIaál pqïNl j¾Kdj,sudk (nuclear magnetic resonance 

spectroscopy)  i|yd wjYH jk wêikakdhl pqïNl i|yd Ndú;d lrhs 
 
lsñ§u jeks bßhõj, § we;sjk mSvk ;;a;aj hgf;a § reêrh iy YÍr mgl fj;g jdhQka" 
úfYaIfhka khsg%cka wjfYdaIKh ùfuka khsg%cka fkfl%dish (nitrogen nercosis) kï 
ks¾úkaok ;;a;ajh we;s fõ ,smsvj, § yS,shï olajk wvq ødjH;djh ksid khsg%cka 
fjkqjg Yajik jdhQkaf.a ix>glhla f,i yS,shï Ndú;d flf¾ yS,shïys ieye,a¨ nj iy 
.sks fkd.kakd iq¿ nj (incombustibility)  ksid ne¨k by<g tiùug yhsv%cka jdhqj 
fjkqjg yS,shï Ndú;d lrhs 
 
fndfyda fhdod .ekSïj, § ksIal%Sh jd;djrKhla ,nd .ekSu i|yd ksIal%Sh jdhQka Ndú;d 
lrhs khsg%cka j,g ixfõoS jQ jdhq ixfõoS ixfhda. (air sensitive compounds)  iE§u i|yd 
wd.ka Ndú;d lrhs WIaK;aj udk j, msrjqï jdhqj (filler gas) f,i yS,shï Ndú;d lrhs  
w¾O ikakdhl l¾udka;fha oS is,sfldka (silicon) ksIamdokh lsÍfï § je,aäka pdm msg 
lsÍu (shield welding arcs) i|yd yS,shï iy wd.ka hk jdhQka fol u idudkHfhka Ndú;d 
lrhs 
 
ksIal%Sh jdhq idudkHfhka wdf,dallrKfha § (lighting) Ndú;d jk w;r tajd ridhkslj 
m%;sl%shdYS,S fkd ùu Bg fya;= fõ ;dm §ma; n,anj, (incandescent) msrjqï jdhqjla f,i 
wd.ka khsg%cka iu`. ñY% lr Ndú;d lrhs l%smagka, wêl j¾K iy wêl 
ld¾hlaIu;djhlska hq;a n,an (high performance light bulbs) i|yd Ndú;d lrhs l%smagka 
wd.kaj,g jvd iQ;%sldj jdIam ùfï fõ.h wvq lsßu óg fya;= fõ ye,ck ,dïmqj, § 
l%smagka, whãka fyda fn%daóka iq`M m%udK iu`. ñY%lr Ndú;d lrhs 
 
iuyrla ksIalS%h jdhQka ffjoH úoHdfõ iuyrla fh§ï i|yd fl<ska u fhdod .kS weÿu 
frda.Ska yg yqiau .ekSu myiqùu jeä ÈhqKq lsÍu i|yd iuyr wjia:dj, § yS,shï Ndú;d 
lrhs fifkdaka isys uQ¾cd lrjk øjHhla f,i Ndú;d lrk w;r ,smsv ;=< oS khsg%ia 
Tlaihsvj,g jvd jeä ødjH;djhla fmkaùu Bg fya;= fõ 
 
MRI u.ska fmky`M ffjoH úoHd;aulj m%;srEmkh lsÍfï § o (hyperpolarized) fifkdaka 
Ndú;d lrhs frfvdaka wêl f,i úlsrKYS,Ss jk w;r úlsrK Ñls;aidfõ § (radiotherapy) 

Ndú;d lrhs  
 
 
 

idrdxYh 
 
 

• øj jd;h Nd.sl wdijkfhka ksIal%Sh jdhQka fjkalr .; yels h' 
 

• iuyr ksIal%Sh jdhQka *af,daÍka iy Tlaiscka iu`. m%;sl%shdfjka Tlaihsv iy 
*af,darhsv we;slrk nj fidhd f.k we; WodyrKhla f,i mSvkhla hgf;a È 
fifkdaka iy *af,daßka w;r m%;sl%shdjg Ndú;d lrk ,o ;;a;aj wkqj XeF2,  XeF4 
fyda XeF6 ,nd foa' 

 



62 
Y%S ,xld újd; úYajúoHd,hSh m%ldYkh ls 

2016 

 

 
wruqKq 
 
fuu mdvu wjidkfha § my; i|yka oE ms<sn| j lreKq oelaùug Tng yelsúh hq;= h. 
 
 

• ksIal%Sh jdhQka iy tajdfha whkj, wjidk ljpfha bf,lafg%dak úkHdih ,sùug, 
 

• ksIal%Sh jdhqkaf.a m%;sl%shd iy m%fhdack ms<sn|j úia;r lsrSug.  
 

 
 

 

 
l%shdldrlu 
 

6.1 wd.ka fjka lr .kafka flfia o @ 
 

6.2 wd.ka ys m%fhdack ms<ssn| j flá úia;rhla ,shkak' 
 
6.3 Xe+ whkfha bf,lafg%dak úkHdih ,shkak' 
 
6.4 KrF2 ys Kr j, TlaislrK wxlh l=ula o@ 
 
6.5 y÷kdf.k we;s ieye,a¨ u wKqj l=ula o@ 
 
6.6        18 jk ldKavfha uQ,øjH tajdfha m%:u whkSlrK Yla;sh jeä jk wkqms<sfj<g 

ilid ,shkak' 
 

6.7        Xe iy F2 j,ska XeF4 ms<sfh, lsÍug wod< m%;sl%shd ;;a;aj ,shd olajkak' 
 

6.8        XeO4 ys cHdñ;sh l=ula o@ 
 

6.9        H4XeO4 ys Xe ys TlaislrK wxlh l=ula o@ 
 

6.10     Xe−C nkaOkhla mj;sk ksIal%Sh jdhq ixfhda.hla i|yd WodyrKhla olajkak' 
 

6.11     Xe j,ska XeO3 ms<sfh, lr .kafka flfia o@ 
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flá fhÿï 

 

(aq)  - c,Sh 

(g)  - jdhq wjia:dj 

       - ;dmh 

(l)  - øj wjia:dj 

(s)  - >k wjia:dj 

b.pt./b.p. - ;dmdxlh 

C.N.  -  ix.; wxlh 

eV  - bf,lafg%dak fjda,aÜ 

IEi  -  i jk whkSlrK Yla;sh 

J  - cQ,a 

L  - nkaOh 

M  - f,dayh 

M  - Y=kH ixhqc uQ,øjH = M(0) = M
0  

M(g)  - jdhq wjia:dfõ we;s uQ,øjH 

m.pt./m.p. - øjdxlh 

M+  - tal ixhqc f,day = M(I) = MI  

M2+  - oaù ixhqc f,day = M(II) = MII  

nm  - kefkda ógr 

O.N.   - Tlaislrk wxlh 

pm  - msflda ógr 

X  - ye,ckh 

Z  - mrudKql l%udxlh 
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Glossary/.egmo újrKh 
 

Allotropic forms  : The property of some chemical elements to exist in two or more 

different forms 

nyqrEmS wdldr      :  iuyr uQ,øjHj,g wdldr folla fyda Bg jvd jeä wdldr 
.Kklska mej;Sfï .=Kh 

 

Amorphous :  Not crystalline; lacking definite form; having no specific shape; 

formless. 

wiaMál :  iaMál fkdfõ; iaÓr yevhla yd jHqyhla fkdue;. 

 

Analogue :  One of a group of chemical compounds similar in structure but 

different in respect to elemental composition. 

iudldr          :  jHqyfhka iudk ridhksl ixfhda.j,ska tlla jk kuq;a uQ,øjH 
ixhq;sh w;ska fjkia fõ' 

 

Anhydrous :  Not containing water, especially water of crystallization 

ks¾c,Sh         :  c,h wvx.= fkdfõ" úfYaIfhkau iaMál c,h' 
 

Basicity :  The state of being a base. 

NdIañl;djh  :  NIauhla f,i mej;Sfï yelshdj 
 

Cracking :  The process of breaking down complex chemical compounds by 

heating them. 
ì£u         :  ixlS¾K ridhksl ixfhda. r;a lsÍu u`.ska ì| ±ófï ls%hdj,shhs' 
 

Delocalize :   Not localize to a particular area. 

wia:dk.;ùu    :  tla;rd m%foaYhlg ia:dk.; ù ke;s 
 

Dimerise :  Formation of a dimer by joining two units. 

oaúwjhùlrKh   :  tall folla tl;= ù oaúwjhjhla iE§uhs' 
 

Electrode potential :  The measure of individual potential of a reversible electrode at 

standard state, (E° ) 

bf,lafg%dav úNjh    :  iïu; ;;aj hgf;a § m%;Hdj¾; bf,lafg%davhl úNjh ms<n| 
ñkquls'   

 

Electrolysis :  The process by which the interchange of atoms and ions by the 

removal or addition of electrons from the external circuit. 
úoHq;a úÉfþokh   : ndysr mßm:hl isg bf,lafg%dak ,nd .ekSu fyda msglsÍu u`.ska 

whk iy mrudKq yqjudreùfï l%shdj,shhs'               
 

Electron acceptor :  Chemical entity that accepts electrons transferred to it from another 

compound. 
bf,lafg%dak m%;s.%yKh : fjkia ixfhda.hlska msglrkq ,nk bf,lafg%dak m%;s.%yKh 

lrkq ,nk øjH 
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Electron configuration : Specific distribution of electrons in atomic orbitals of atoms   or 

ions. 
bf,lafg%dak úkHdih : mrudKqjl fyda whkhl ldlaIslj, bf,lafg%dak me;sÍ we;s 

wdldrh’ 
 

Electronegativity :  The tendency of an atom to attract shared electrons 
úoHq;a iDK;djh  :  nkaOkhl we;s bf,lafg%dak ;ud foig weo .ekSfï yelshdjhs' 
 

Electropositive :  The tendency of an atom to remove valence electrons.    
úoHq;a Ok;djh        : ixhqc;d ljpfha mj;sk bf,lafg%dak bj;a lsÍug mrudKqjla i;= 

yelshdjhs' 
 

Exothermic :  Heat energy is transferred to the surroundings during a chemical 

reaction. 
;dm odhl      :  ridhksl m%;sl%shdjl § ndysr mßirhg ;dm Yla;sh msg lsÍfï 

ls%hdj,sh 
 

Fractional distillation :  A process by which components in a chemical mixture are separated 

according to their different boiling points. 

Nd.sl wdijkh       :  ñY%Khl mj;sk ixfhda. tajdfha ;dmdxl wkqj fjka lsÍfï 
l%shdj,shhs' 

 

Fullerene :  A class of molecules in which the C atoms are arranged into 12 

pentagonal faces and 2 or more hexagonal faces to form a hollow 

sphere, cylinder or similar figures. 

*q,Íka       :  ldnka mrudKqj,ska iEÿKq mxpdY% me;s 12 la yd IvdY% me;s 2 la 
fyda jeä .Kkla tlg tl;= ù l=yruh f.da,hla" is,skavrhla fyda 
ta yd iudk jHqyhla ;kk wKq ldKavhls'                 

 

Geometry : a arrangement of a molecule in the space. 

cHdñ;sh  :  wKqjl ;%sudK ieliqu$jHqyh 
 

Hydration :  The act or process of combining or treating with water. 

ic,kh         :  c,h iu`. tl;= ùu fyda iïnkaO ùfï l%shdj,sh 
 

Hydrolysis :  The breaking down of a chemical compound into two or more 

simpler compounds by reacting with water. 

c, úÉfþokh  :  c,h iu`. m%;sl%shd lr ridhksl ixfhda.hla ir, ixfhda. folla 
fyda lsysmhla njg ì| fy,Su  

 

Inert pair effect   : The tendency of the outermost s-electrons to remain non ionized or 

unshared in compounds of post-transition metals  

ksIal%sh hq., wdprKh : miq wdka;ßl f,dayuh ixfhda. j, ndysrfhka u mj;sk s 
bf,lafg%dak whkSlrKh fkdù fyda fnod .ekSulska f;drj 
mej;Sfï yelshdjhs' 

 

Inflammable :  Capable of being set on fire; combustible; flammable 

.sKs.kakd iq¿          :   .sKs .ekSï we;s lrk; odyH; .sKs weúf,k 
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Ionic radius : The radius exhibited by an ion in an ionic crystal where the ions are 

packed together to a point where their outermost electronic orbitals 

are in contact with each other. 

whksl wrh     : whksl iaMál ±,sil fjk;a whk iu`. iïnkaOj mj;sk ndysr    
bf,lafg%dak iys; ldlaIslhla we;s whkhl wrh 

 

Ionization energies :  The minimum amount of energy required to remove the most loosely 

held electron of an isolated gaseous atom or ion. 

whkSlrK Yla;sh     :  ksoyia jdhquh wjia:dfõ mj;sk mrudKqjl ,sys,aju ne£ we;s 
bf,lafg%dakhla bj;a lsßug wjYH wju Yla;s m%udKh  

 

Isoelectronic :  Several dissimilar atoms or ions with identical electronic 

configurations. 

iubf,lafg%daksl      :  tl u bf,lafg%daksl úkHdih iys; úúO mrudKq fyda whk 
 

Isotopes :  Two or more forms of atoms of the same element with different 

masses; atoms containing the same number of protons but different 

numbers of neutrons. 

iuia:dksl      :  tl u uQ,øjHfha úúO ialkaO iys; mrudKq; tl u fm%dafgdak 
ixLHdjla  iys; kuq;a úúO kshqfg%dak ixLHd iys; mrudKq 

 

Lattice energy   :  The energy required to separate completely the ions in an ionic solid. 

±,si Yla;sh      :  whksl >khla whkj,g iïmQ¾Kfhka u fjka lsÍug wjYH 
Yla;sh 

 

Liquefaction :  The act or process of turning a gas into a liquid. 

øj lsÍu          : jdhqjla øjhla njg m;a lsÍfï l%shdj,sh 
 

Lubricant :  A substance, as oil or grease, for lessening friction, especially in the 

working parts of a mechanism. 
,sysis øjH        :  úfYaIfhkau hdka;%Khl mj;sk l%shdlrk fldgiaj, >¾IKh wvq 

lsÍug Ndú;d lrkq ,nk f;,a fyda .%Sia jeks øjHhls’                     
 

Melting point : The point at which the crystals of a pure substance are in equilibrium 

with the liquid phase at atmospheric pressure. 
øjdxlh          :  jdhqf.da,Sh mSvkh hgf;a § ixY=oaO øjHhl iaMál tys øj l,dmh 

iuÕ iu;=,s;j mj;sk WIaK;ajhhs' 
 

Metalloids :  A few elements with intermediate properties are referred to as 

metalloids (from the Greek metallon = “metal” and eidos = “sort”).  
f,daydf,day  :  uQ,øjH lSmhla i;=j mj;sk w;rueÈ .=K fufia y÷kajhs’ 
 

Molten :  The phase change of a substance from a solid to a liquid. 
øj ùu           : øjhla >k wjia:djl isg øj wjia:djla olajd l,dm udre ùuh’' 
 

Nitrogen Fixation :  The process by which free nitrogen from the air is combined with 

other elements to form inorganic compounds. 

khsg%cka ;sr lsÍu    :  jd;fha mj;sk ksoyia khsg%cka fjk;a uQ,øjH iu`. tl;= lr 
wldnksl ixfhda. iE§fï l%shdj,sh hs' 
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Nitrogen narcosis :  Nitrogen narcosis is a condition that occurs in deep-sea divers due to 

breathing of compressed air. 

khsg%cka kdfldaiSh   :  .eUqre uqyqfoa lsñfokakka úiska iïmSvkh lrk ,o jd;h wdYajdi 
lsÍu ksid we;sjk ;;ajhls 

 

Nuclear magnetic  : The selective absorption of electromagnetic radiation by an atomic 

resonance (NMR)      nucleus in the presence of a strong, static, magnetic field. 

kHIaál pqïNl wkqkdoh: m%n, ia:dhS pqïNl lafIa;%hla mj;sk úg§ kHIaáhla u`.ska 
úoHq;a pqïNl ;rx. f;dardf.k wjfYdaIKh lsÍu 

 

Organometallic reagents: Reagents containing organometallic compounds, e.g. MeLi, 

MeMgBr. 
 
f,day ldnksl m%;sldrl: f,day ldnksl ixfhda. wvx.= m%;sldrl Wod -MeLi , MeMgBr  
 

Oxidizing agent  :  A chemical compound that readily transfers oxygen atoms, or a 

substance that gains electrons in a redox chemical reaction. 

Tlaisldrl øjH        :  m%;sl%shdjl § Tlaiscka msglrkq ,nk fyda bf,lafg%dak ,nd .kq 
,nk fyda ridhksl ixfhda.  

 

Paramagnetic :  A substance that shows magnetic properties when placed in a 

magnetic field. 

wkqlafIa;% pqïNl   : pqïNl lafIa;%hla ;=< ;en Q úg pqïNl ,laIK fmkajk øjHh’' 
 

Pyrolysis : As thermolysis, usually associated with exposure to a high 

temperature, the subjection of organic compounds to very high 

temperatures. 

;dm úÉfþokh  :  idudkHfhka by< WIaK;ajhlg ksrdjrKh lsßfuka isÿjk 
l%shdjls' 

 

Reducing agent :  A substance that causes another substance to undergo reduction and 

that is oxidized in the process. 

Tlaisydrl øjH      :   fjk;a øjHhla TlaisyrKh lrjkq ,nk iy tu øjHhu 
TlaislrKh ùu isÿjk øjHhka 
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