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Periodic table with properties
TEST 8

9thmwptpay;
Ntjpapay;

myF 12

jdpkq;fspd; tifg;ghl;L ml;ltiz

mwpKfk;:

ehk;  ,e;j  cyfpy;  gy;tifj;  jd;ikAila  nghUs;fNshL  ,Uf;fpNwhk;.  ,it
midj;Jk;>  jdpkq;fs;  ntt;NtW  Kiwapy;  ,ize;jikahy;  cUthdit.  vy;yh
jdpkq;fSk;  mtw;wpd;  jd;ik  kw;Wk;  gz;Gfspy;  jdpj;  jd;ik  cilait.  xd;W
Nghy;  kw;nwhd;W  ,Uf;fhJ.  ,j;jdpkq;fisnay;yhk;  mtw;wpd;  gz;Gfspd;
mbg;gilapy;  thpirg;gLj;j  mwptpay;  mwpQh;fs;  xU  topiaj;  Njbf;
nfhz;bUe;jdh;. 1800 ,y; 31 jdpkq;fs; kl;LNk mwpag;gl;bUe;jd. 1865 ,y; mJ 63
jdpkq;fshfpaJ. jw;nghOJ 118 jdpkq;fs; mwpag;gl;Ls;sd. GJg;GJ jdpkq;fisf;
fz;Lgpbf;Fk;  NghJ  mwpQh;fs;  mtw;wpd;  gz;Gfisf;  Fwpj;J  Gjpa  Gjpa
fz;Lgpbg;Gfis  mwpe;J  nfhs;s  Muk;gpj;jdh;.  ,ij  xOq;FgLj;JtJ  mwptpay;
mwpQHfSf;F  fbdkhfg;  fhzg;gl;lJ.  vdNt>  ,tw;iw  gz;Gfspd;  mbg;gilapy;
xOq;FgLj;j  ,th;fs;  xU  jdpj;Jt  Kiwiaj;  Njbdh;.  ,ij  mbg;gilahff;
nfhz;L  jdpkq;fis  vspjpy;  milahsk;  fz;L  mtw;iw  Muha;tJ  vspJ  vdf;
fUjpdh;.  Muk;g  fhyk;  Kjy;  ,d;Wtiu  gy;NtW  mwpQh;fs;  vLj;Jiuj;j
jdpkq;fspd; tifg;ghL gw;wpa fUj;Jf;fis ,q;F fhz;Nghk;.

jdpkq;fspd; tifg;ghl;by; Kw;fhyf; fUj;Jf;fs;:
lhgh;dPhpd; Kk;ik tpjp:

1817  ,y;  N[hfd;  Ty;/g;fhq;  lhg;h;dPh;  vDk;  n[h;khdpa  Ntjpayhsh;  jdpkq;fis
mtw;wpd;  mZ epiwapd;  mbg;gilapy;  tifg;gLj;Jk;  xU fUj;ij vLj;Jiuj;jhh;.
,th;  jdpkq;fis  xt;nthU  njhFjpf;Fk;  %d;W  jdpkq;fs;  nfhz;l  FOf;fshf
my;yJ njhFjpfshfg;  gphpj;J  mikj;jhh;.  ,th;  ,e;jf;  FOf;fis "Kk;ik"  vd;W
Fwpg;gpl;lhh; (Kk;ik - %d;W).

lhgh;dPh;>  %d;W  jdpkq;fis  mtw;wpd;  epiwapd;  mbg;gilapy;  VW  thpirapy;
mLf;Fk;  NghJ  eLtpy;  cs;s  jdpkj;jpd;  mZ  epiw  kw;w  ,uz;L  jdpkq;fspd;
mZ epiwapd;  ruhrhpf;F  Vwj;jho  rhpahf  ,Uf;Fk;  vd;W  $wpdhh;.  ,J lhgh;dPhpd;

9th STD Unit- 12 jdpkq;fspd; tifghl;L ml;ltid

10th STD Unit- 7 mZf;fSk; %yf;$WfSk;

Unit- 8 jdpkq;fspd; Mth;j;jd tifg;ghL

11 th vol - 1 Unit  - 3 jdpkq;fspd; Mth;j;jd tifg;ghL
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Kk;ik  tpjp  vd  miof;fg;gLfpwJ.  lhghPdPuhy;  Kd;nkhopag;gl;l  Kk;ik  tpjpia
vLj;Jiuf;fpwJ.

vLj;Jf;fhl;L:Kk;ik  njhFjp  (1)  ,y;  xd;whk;  kw;Wk;  %d;whk;  jdpkq;fspd;  mZ

epiwapd; $l;Lr;ruhrhp = 6.9 + 39.1 / 1 = 23. ,q;F eLtpy; cs;s jdpkk; Nrhbaj;jpd;
mZ epiwAk; mJNt> mjhtJ

Fiwfs;:

· lhgh;dPuhy;  mf;fhy  fl;lj;jpy;  %d;W  njhFjpfspy;  fz;L  gpbf;fg;gl;l
jdpkq;fspy;  kl;LNk  Kk;ikj;  jdpkq;fisf;  fhz  Kbe;jJ.  NkYk;  vy;yh
jdpkq;fSk; ,e;j Kk;ik tpjpf;F cl;gltpy;iy.

· kpff;  Fiwe;j  mZ  epiw  kw;Wk;  kpf  mjpf  mZ  epiw  nfhz;l
jdpkq;fSf;F ,ijg; gad;gLj;j Kbatpy;iy.

epA+yhe;jpd; vz;k tpjp:

1866  ,y;>  [hd;  epA+yhe;J  56  mwpag;  gl;l  jdpkq;fis  mtw;wpd;  mZ epiwapd;
mbg;gilapy;  VW  thpirapy;  xOq;fikj;jhh;.  mth;  xt;nthU  vl;lhtJ  jdpKk;
rq;fPjj;jpy; vl;lhtJ RUjpAk; Kjy; RUjpAk; (r> up> f> k> g> j> ep> r) xj;jpUg;gJ
Nghy  KjyhtJ jdpkj;jpd;  gz;ig  xj;jpUg;gijf;  fz;lwpe;jhh;.  ,J  'vz;k  tpjp"
vd;W mwpag;gl;lJ.

fh;ehlf  rq;fPjj;jpy;  vz;kk;  vd;gJ  r>  up>  f>  k>  g>j>ep>r  ,q;F  KjypYk;
filrpapYk;  r tUtijf; fhzyhk;.  ,ijg;  NghyNt epA+yhe;jpd;  vl;lhtJ jdpkk;

G@hpd; 'F'. ,J Kjy; jdpkkhd 'H'-I jd; gz;Gfspy; xj;jpUg;gijf; fhzyhk;.

epA+yhe;jpd; vz;k tpjpiag; gad;gLj;jp jdpk Nrhbfisf; fhz;f.

(v.fh. Mg & Ca)
i. F, Mg, C, O, B ii. Al, Si, S, Cl, Ca

Fiwfs;:

· ,uz;L  NtWg;gl;l  jdpkq;fs;  xNu  ,lj;jpy;  itf;fg;gl;l  epfo;Tfs;
eilngw;wJ. v.fh. Nfhghy;l; kw;Wk; epf;fy;.

· Kw;wpYk;  khWgl;l  gz;Gfis  cila  rpy  jdpkq;fs;  mNj  njhFjpapy;
itf;fg;gl;ld (Nfhghy;l;> epf;fy;> gy;ybak;> gpshl;bdk; kw;Wk; ,hpbak; ,it
`hNyhn[d; njhFjpapy; mikf;fg;gl;ld).

· vz;k  tpjpahdJ  fhy;rpaj;ijf;  fhl;bYk;  mjpf  mZ  epiw  nfhz;l
jdpkq;fSf;F Vw;Gilajhf ,y;iy.

· epA+yhe;J  ml;ltizahdJ  56  jdpkq;fSf;fhf  kl;LNk  Nghlg;gl;lJ.
gpw;fhyj;jpy; fz;Lgpbf;fg;glf; $ba jdpkq;fSf;F ,lkpy;iy.
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· gpw;fhyq;fspy;  fz;L  gpbf;fg;gl;l  mhpa  thAf;fs;  (ke;j  thA..  epahd;>
Mh;fhd;...)  xd;gjhtJ  jdpkj;jpw;Fk;  Kjyhk;  jdpkj;jpw;Fk;  xj;j  gz;igf;
fhz;gpj;jd. v.fh. G@hpd; kw;Wk; Nrhbaj;jpw;F ,ilapy; itf;fg;gl;l epahd;.

nkz;nlyPtpd; jdpk thpir ml;ltiz:
1869 ,y;> ,~pa Ntjpayhsh; bkpl;hp nkz;nlyPt; jdpkq;fspd; gz;Gfs;> mit mZ
epiwapd;  mbg;gilapy;  mLf;fg;gLk;  NghJ  xU  Fwpg;gpl;l  ,ilntspf;Fg;  gpwF
kWgbAk; tUtijf; fz;lwpe;jhh;. ,jd; mbg;gilapy; ,th; jdpk Mth;j;jd tpjpia
cUthf;fpdhh;. ,e;j tpjp "jdpkq;fspd; ,aw;gpay; kw;Wk; Ntjpapay; gz;Gfshdit
mtw;wpd;  Mth;j;jd  nray;ghLfisg;  nghWj;jJ"  vdf;  $WfpwJ.  ,th;  me;j
Neuj;jpy;  mwpag;gl;l  56  jdpkq;fis ,e;j  tpjpapd;  mbg;gilapy;  mikj;jhh;.  ,J
jdpk ml;ltizapd; RUf;fk; vdg;gLfpwJ.

nkz;nlyPt; jdpk thpir ml;ltizapd; rpwg;Gfs;:

· ,jpy;  vl;L  ePz;l  nrq;Fj;Jf;  epuy;fSk;  (njhFjpfs;)  VO  gLf;if  my;yJ
fpilkl;l epiufSk; (thpir) fhzg;gLfpd;wd.

· xt;nthU njhFjpf;Fk; ,uz;L Jizj; njhFjpfs; A kw;Wk; B cz;L. xU
njhFjpapy; fhzg;gLk; vy;yh jdpkq;fSk; xj;j gz;gpidg; ngw;wpUf;Fk;.

· Kjd;  Kiwahf  jdpkq;fs;  tphpthf  rhpahd  Kiwapy;  tifg;gLj;jg;gl;ld.
,jdhy; xj;j gz;Gfis cila jdpkq;fs; xNu njhFjpapy; itf;fg;gl;ld.
,J Ntjpapay; Ma;it vspjhf;fpaJ.

· xj;j  gz;Gfis  cila  jdpkq;fs;  xNu  njhFjpapy;  itf;fg;gl;L
tifg;gLj;jg;gl;l NghJ rpy jdpkq;fs;  mtw;wpw;fhd njhFjpapy;  itf;fg;gl
Kbahky;  NghdJ  fz;lwpag;gl;lJ.  Vndd;why;  mtw;wpw;nfd;W
jPh;khdpf;fg;gl;l mZ epiw jtW MFk;. ,J fz;lwpag;gl;L gpd; ,e;j jtW
rhp  nra;ag;gl;lJ.  v.fh.  Kjypy;  nghpypaj;jpd;  mZ  epiw  14  vd
mwpag;gl;lJ.  ,ij  nkz;nlyPt;  kWgbAk;  Muha;e;J  mZ  epiw  9  vdf;
fz;lwpe;J rhpahd njhFjpapy; mij itj;jhh;.

· me;j  Neuj;jpy;  fz;Lg;gpbf;fg;glhj  jdpkq;fSf;F  vd;W  ml;ltizapd;
gj;jpapy;  ,lk;  tplg;gl;lJ.  mtw;wpd;  gz;Gfs;  $l  Kd;dwpag;gl;ljhf
mike;jJ.  ,J  Ntjpapay;  Muha;r;rpia  ,d;Dk;  J}z;Ltjhf  mike;jJ.
v.fh.  nkz;nlyPt;>  mYkpdpak;  kw;Wk;  rpypfhDf;Ff;  fPNo  tuf;$ba
jdpkq;fSf;F vfh mYkpdpak; kw;Wk; vfh. rpypfhd; vdg; ngahpl;lhh;. NkYk;
mtw;wpd;  gz;Gfs;  ,t;thWjhd;  ,Uf;Fk;  vd  Kd;dwptpj;jhh;.  mtuJ
fhyj;jpNyNa  gpd;dh;  fz;Lg;gpbf;fg;gl;l  n[h;khdpak;  mthpd;  $w;W  rhp  vd
ep&gpj;jJ.

FiwghLfs;:

· gz;Gfspy;  mjpf  NtWghLs;s  jdpkq;fSk;  xNu  njhFjpapy;  itf;fg;gl;ld.
v.fh.  fbd  cNyhfq;fshfpa  nrk;G  kw;Wk;  nts;sp>  nkd;  cNyhfq;fshfpa
Nrhbak; kw;Wk; nghl;lhrpaj;NjhL xNu njhFjpapy; itf;fg;gl;ld.
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· i`l;u[Df;F vd;W xU jdp ,lk; nfhLf;fg;gl Kbatpy;iy. mNyhfkhfpa
i`l;u[d;>  ypj;jpak;>  Nrhbak;  kw;Wk;  nghl;lhrpak;  Nghd;w  nkd;
cNyhfq;fNshL xNu njhFjpapy; itf;fg;gl;ld.

· $bf;nfhz;Nl  nry;Yk;  mZ  epiw  vDk;  tpjpia  rpy  Ntisfspy;  fil

gpbf;f Kbatpy;iy. v.fh: Co & Ni, Te & I

· INrhNlhg;GfSf;F jdpahf ,lk; xJf;fg;gltpy;iy.

n[h;khdpaj;jpd; gz;G:
jdpkq;fs; nkz;nlyPtpd;

Kd;dwptpg;G
(1871)

cz;ik  gz;G
(1886)

mZ epiw Vwf;Fiwa 72 72.59
xg;glh;j;jp 5.5 5.47
epwk; mlh; rhk;gy; mlh; rhk;gy;
Mf;i]bd; FwpaPL Es O2 Ge O2
FNshiubd;
jd;ik

Es Cl4  Ge Cl4

etPd fhy jdpk thpir ml;ltiz:

1913  y;>  Mq;fpNya ,aw;gpayhsh;  n`d;wp  Nkh];;Ny  vd;gth;  jd;Dila X–  fjph;
rpijT Nrhjid %yk;  jdpkq;fspd;  gz;Gfs;  mtw;wpd;  mZ vz;izg;  nghWj;J
,Uf;FNk  jtpu  mtw;wpd;  epiwiag;  nghWj;J  ,Uf;fhJ  vd;W  ep&gpj;jhh;.  ,jd;
tpisthf etPd fhy jdpk thpir ml;ltizahdJ mZ vz;zpd; VW thpirapy;
mikf;fg;gl;lJ.

,e;j etPd fhy ml;ltiz nkz;lyP/g; ml;ltizapd; xU tphpT gLj;jNy MFk;.
nkz;lyP/g;  ml;ltiz  FWk;  ml;ltiz  vd;Wk;  etPd  ml;ltiz  ePz;l
ml;ltiz vd;Wk; mwpag;gLfpwJ.
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etPd Mth;j;jd tpjp:

xU jdpkj;jpd; mZ vz;zhdJ (Z) mtw;wpYs;s GNuhl;lhd;fspd; (Neh; kpd; Rik)
vz;zpf;ifia kl;Lk;  Fwpg;gjpy;iy mtw;wpYs;s vyf;l;uhd;fspd;  (vjph;  kpd;  Rik)
vz;zpf;ifiaAk;  Fwpf;fpwJ.  jdpkq;fspd;  ,aw;gpay;  kw;Wk;  Ntjpapay;  gz;Gfs;

mtw;wpd; GNuhl;lhd;fspd; vz;zpf;ifiar; rhh;e;jit my;y; khwhf vyf;l;uhd;fspd;
vz;zpf;ifiaAk;  rhh;e;jjhFk;.  vdNt  etPd  Mth;j;jd  tpjpia  ,t;thW  $wyhk;.
'jdpkq;fspd; ,aw;gpay; kw;Wk; Ntjpapay; gz;Gfs; mtw;wpd; mZ vz;fspd; jdpk
thpir nray;ghLfshFk;". ,e;j etPd tpjpia itj;J etPd jdpk thpir ml;liz
cUthf;fg;gl;lJ.

ePs thpir jdpk ml;ltiz mikg;gpd; rpwg;Gfs;:

· midj;Jj;  jdpkq;fSk;  mtw;wpd;  mjpfhpf;Fk;  mZ vz;zpw;F  Vw;whw;Nghy;
mikf;fg;gl;Ls;sd.

· jdpk  ml;ltizapy;  jdpkq;fs;  fpilkl;lkhf  thpirg;gLj;jg;gl;l  mikg;G
'thpirfs;' vd miof;fg;gLfpwJ. nkhj;jk; VO thpirfs; cs;sd.

· jdpkq;fs;  mtw;wpd;  mZf;fspy;  cs;s  $Lfspd;  vz;zpf;iffSf;F  Vw;g
thpirfspy; mikf;fg;gLk;.

· jdpk  thpir  ml;ltizapy;  NkypUe;J  fPohf  nrq;Fj;jhf  cs;s  gj;jp
njhFjpfs;' vdg;gLk;. jdpk ml;ltizapy; 18 njhFjpfs; cs;sd.

· xt;nthU  njhFjpapYk;  cs;s  jdpkq;fspd;  gz;gpw;F  Vw;g  ,it  gy
FLk;gq;fshfg; gphpf;fg;gl;Ls;sd.

etPd jdpk thpir njhFjpfs;:

jdpkq;fis njhFjpfshf thpirg; gLj;Jjy;:

xU  jdpkj;jpy;  mtw;wpd;  vyf;l;uhd;fs;  cl;fUitr;  Rw;wp  $Lfspy;
itf;fg;gl;Ls;sd  vd;gij  ehk;  mwpNthk;.  xt;nthU  $Lk;  xd;W  my;yJ  mjw;F
Nkw;gl;l  Jizf;  $Lfisf;  nfhz;Ls;sJ.  ,tw;wpy;  vyf;l;uhd;fs;  xU  Fwpg;gpl;l
tifapy; epug;gg;gLfpd;wd.

,e;j  Jizf;  $Lfs; s,  p,  d kw;Wk; f  MFk;.  Jizf;$Lfspy;  vyf;l;uhd;fs;

itf;fg;gl;Ls;s  mikg;gpd;  mbg;gilapy;  jdpkq;fs; s,  p,  d kw;Wk; f vd  ehd;F
Jizj; njhFjpfshfg; gphpf;fg;gl;Ls;sd.

1. s– njhFjp jdpkq;fs;: njhFjp 1 kw;Wk; 2-,y; cs;s jdpkq;fis rPuikf;Fk;

NghJ filrp vyf;l;uhdhdJ s Jizf; $l;by; itf;fg;gLfpwJ. vdNt ,e;j

FO njhFjpfs;

1 fhu cNyhfq;fs;

2 fhu kz; cNyhfq;fs;

3 to 12 ,ilepiy cNyhfq;fs;

13 Nghuhd; FLk;gk;

14 fhh;gd; FLk;gk;

15 iel;u[d; FLk;gk;

16 Mf;]p[d; (m) rhy;Nfhd; FLk;gk;

17 `hy[d;fs; / cg;gPdpfs;

18 mhpa thA / ke;j thA
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jdpkq;fs; s– njhFjp jdpkq;fs; vd;W miof;fg;gLfpd;wd. i`l;u[d; jtpu
njhFjp  xd;wpd;  jdpkq;fs;  cNyhfq;fshFk;.  ,it  ePUld;  tpidGHpe;J
cUthf;Fk; fiuryhdJ fha;fwpfspypUe;J fpilf;Fk;. rptg;G rhaj;ij Cjh
epwj;Jf;F  khw;Wk;.  ,e;jf;  fiury;fs;  mjpf  fhuj;jd;ik  nfhz;ljhff;
fhzg;gLfpd;wd  vdNt>  ,it  fhu  cNyhfq;fs;  vd;W  miof;fg;gLfpd;wd.
njhFjp  2  ,d;  jdpkq;fSk;  cNyhfq;fNs.  ,it  Mf;]p[NdhL  ,ize;J
Mf;i]Lfis  cUthf;Ffpd;wd.  Kd;G  ,it  'Gtp'  vd;W  miof;fg;gl;ld.
,e;j  Mf;i]Lfs;  ePhpy;  fiuAk;  NghJ  fhu  fiury;fis cUthf;Ffpd;wd.
vdNt> ,it fhu kz; cNyhfq;fs; vd miof;fg;gLfpd;wd.

2. p  - njhFjp  jdpkq;fs;:  ,it ml;ltizapy;  13  Kjy;  18  njhFjpfs;  tiu
cs;sd.  ,tw;wpy;  Nghuhd;>  fhh;gd;>  iel;u[d;>  Mf;]p[d;>  GShpd;  FLk;gk;
kw;Wk;  ke;j  thAf;fs;  ( P̀ypak;  jtpu)  mlq;Fk;.  ,it  gpujpepjpj;Jt

jdpkq;fs;  vd;W  miof;fg;gLfpd;wd. p njhFjp  nghpa  mstpy;  NtWgl;l
jdpkq;fspd;  rq;fkkhFk;.  ,e;j  xU  njhFjpapy;  kl;LNk  cNyhfq;fs;>
mNyhfq;fs;  kw;Wk;  cNyhfg;  Nghypfs;  vd;w  %d;W  tifg;ghLk;
fhzg;gLfpd;wd.

3. d  - njhFjp jdpkq;fs;: ,it 3 Kjy; 12 njhFjp tiu cs;s jdpkq;fis
cs;slf;fpaJ.  ,it  jdpk  ml;ltizapd;  ikaj;jpy;  fhzg;gLfpd;wd.

,tw;wpd;  gz;Gfs; s  njhFjp  kw;Wk; p njhFjp  jdpkq;fSf;F  ,ilapy;
fhzg;gLk;. vdNt> ,it ,ilepiyj; jdpkq;fs; vd miof;fg;gLfpd;wd.

4. f– njhFjp jdpkq;fs;: ,it yhe;jdj;ij mLj;Js;s yhe;jidLfs; vdg;gLk;
14  jdpkq;fisAk;  Mf;bdj;ij  mLj;Js;s  Mf;bidLfs;  vdg;gLk;  14
jdpkq;fisAk;  cs;slf;fpajhFk;.  ,it  jdpk  thpir  ml;ltizapy;
mbg;ghfj;jpy;  itf;fg;gl;Ls;sd.  ,it cs;  ,ilepiyj;  jdpkq;fs;  vd;Wk;
miof;fg;gLfpd;wd.

etPd jdpk thpir ml;ltizapd; rpwg;Gfs;:

· ,e;j  ml;ltiz  mZtpd;  kpFe;j  mbg;gilj;  jd;ikahd  mZ  vz;iz
mbg;gilahff; nfhz;lJ.

· ,J  jdpkj;jpd;  miktplj;ijAk;  mZ  mikg;igAk;  njspthf
xUq;fpizf;fpwJ.

· xt;nthU thpir  KbtJk;  thjg;  nghUj;jkhdJ.  xU thpirapy;  mZ vz;
mjpfhpf;f  mjpfhpf;f  Mw;wy;  $Lfs;  ke;j  thA  tUk;  tiu  nkJthf
epuk;Gfpd;wd.

· ,J epidtpy; itj;Jf; nfhs;tjw;Fk; kWgb cUthf;Ftjw;Fk; vspaJ.

· xt;nthU  njhFjpAk;  jw;rhh;G  cilaJ.  ,jdhy;  Jizj;  njhFjpfs;
Ntz;lhk; vd KbT nra;ag;gl;lJ.

· xU  jdpkj;jpd;  INrhNlhg;Gfs;  xNu  mZ  vz;izf;  nfhz;Ls;sjhy;
mtw;wpw;F xNu miktplk; NghJk; vd vLj;Jf; nfhs;sg;gl;lJ.

· vl;lhk;  njhFjpapd;  (nkz;nlyPt;  ml;ltiz)  miktplKk;  rhp  vd
ep&gpf;fg;gl;lJ.  ,ilepiyj;  jdpkq;fspd;  gz;Gfs;  mtw;wpd;  tyJ  kw;Wk;
,lJGwk;  cs;s jdpkq;fspd;  gz;GfSf;F ,ilg;gl;ljhf cs;sjhy;  mit
eLtpy; nfhz;L tug;gl;ld.
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· ,e;j  ml;ltiz  cNyhfq;fisAk;  mNyhfq;fisAk;  jdpj;  jdpahf
gphpf;fpwJ. mNyhfq;fs; ml;ltizapd; Nky; tyJ %iyapy; mike;Js;sd.

· nkz;l;yPt; ml;ltizapy; ,lk; khwp itf;fg;gl;bUe;j jdpkq;fs; midj;Jk;
rhp  nra;ag;gl;L  jw;NghJ  rhpahd  ,lj;jpy;  itf;fg;gl;Ls;sd.  Vndd;why;
,it mZ vz;iz mbg;gilahff; nfhz;lit.

· yhe;jidLfSk;  Mf;bidLfSk;  ml;ltizapd;  mbapy;  itf;fg;gl;ljw;F
rhpahd fhuzk; nfhLf;fg;gl;lJ.

jdpk thpir ml;ltizapy; i`l;u[dpd; epiyg;ghL:

i`l;u[d;  kpfTk;  Nyrhd>  rpwpa  kw;Wk;  jdpk  thpir  ml;ltizapy;  Kjy;

jdpkkhFk;. ,jDila mZ mikg;G (IS') kpfTk; vspaJ. ,J ml;ltizapy; xU
jdp

Jizf; $Lfspd; vyf;l;uhdpd; vz;zpf;if

$Lfspd; vz; 1(K) 2 (L) 3 (M) 4(N)
Jizf; $L 1s 2s  2p  3s  3p  3d  4s  4p  4d  4f
mjpfgl;r vyf;l;uhd;fs; 2 2  6 2  6  10  2  6  10  14
mjpfgl;r vyf;l;uhd;fs; 2 8 18 32

,lj;jpy;  cs;sJ.  ,it  fhu  cNyhfk;  kw;Wk;  `hy[dpd;  gz;ig  jd;Ds;
nfhz;Ls;sd.

1. i`l;u[d;  jdJ  xNu  vyf;l;uhid  ,oe;J  fhu  cNyhfq;fisg;  Nghy  Neh;

kpd; madpahf (H+) khWk; jd;ik cilaJ.

2. ,J N`y[d;fs; (cg;gPdpfs;) Nghy xU vyf;uhidg; ngw;W i`l;iuLfshf

(H-) khWk; jd;ik nfhz;Ls;sJ.

3. fhu cNyhfq;fs; jpz;kq;fs;: mNj Ntisapy; i`l;u[d; xU thA.

vdNt  jdpk  thpir  ml;ltizapy;  i`l;u[dpd;  epiyg;ghL  ,d;Dk;
rh;r;irf;FhpaNj. Vndd;why; i`l;u[dpd; gz;Gfs; jdpj;jd;ik nfhz;litahFk;.

ke;j thAf;fspd; epiyg;ghL:
P̀ypak;>  epahd;>  Mh;fhd;>  fphpg;lhd;>  nrdhd;  kw;Wk;  18  Mk;  njhFjpapy;  cs;s

Nulhd;  Nghd;w  jdpkq;fs;  mhpa  thAf;fs;  my;yJ  ke;j  thAf;fs;  vd  miof;fg;
gLfpd;wd.  ,it XuZj;  jdpkq;fs;.  kw;w  nghUl;fSld;  mt;tsT  vspjpy;  tpid
GHptjpy;iy. vdNt> ,it ke;j thAf;fs; vd;W miof;fg;gLfpd;wd. NkYk;> ,it
kpfr;  rpwpa  mstpNyNa  fhzg;gLfpd;wd.  vdNt>  ,it  mhpa  thAf;fs;  vd;Wk;
miof;fg;gLfpd;wd.

cNyhfq;fs;> mNyhfq;fs; kw;Wk; cNyhfg; Nghypfs;:
cNyhfq;fs;:

cNyhfq;fs;  nghJthf  fbdkhd>  gpufhrkhd>  fk;gpahf  ePl;lf;$ba>  jflhf
mbf;ff;$ba.  cUff;$ba  kw;Wk;  ntg;gj;ijAk;  kpd;rhuj;ijAk;  flj;jf;  $ba
jd;ikAilait.  ghjurj;ijj;  jtpu  vy;yh  cNyhfq;fSk;  miw  ntg;g  epiyapy;
jpz;kkhfNt  ,Uf;Fk;.  ,it  jdpk  thpir  ml;ltizapy;  nghpa  ,lj;ijf;
nfhz;Ls;sd. ,it fPo;f;fz;lthW tifg;gLj;jg;gl;Ls;sd.

1. fhu cNyhfq;fs;. v.fh: ypj;jpak; Kjy; g;uhd;rpak; tiu.
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2. fhu kz; cNyhfq;fs;: v.fh: nguypak; Kjy; Nubak; tiu.

3. ,ilepiy cNyhfq;fs;: v.fh: njhFjp III B Kjy; II A tiu

4. P njhFjp jdpkq;fs; v.fh: Al, Ga, In, Tl, Sn, Pb kw;Wk; Bi.

mNyhfq;fs;:

mNyhfkhdJ  gsgsg;gw;w>  nkd;ikahd>  fk;gpahf  ePl;l  Kbahj>  jflhf  mbf;f
Kbahj>  kpd;rhuj;ijf;  flj;jhj  jd;ikAilaJ.  NtWtpjkhff;  $wpdhy;>  cNyhfg;

gz;G ,y;yhj jdpkq;fs; ahTNk mNyhfq;fshFk; v.fh: mNyhfq;fs; p njhFjpapy;

kl;LNk mikf;fg;gl;Ls;sd. p njhFjp mNyhfq;fs; : C, N, O, P, S, Se, N`y[d;fs;

(F, Cl, Br kw;Wk; I ) kw;Wk; ke;j thAf;fs; (He – Rn).

cNyhfg; Nghypfs;:

cNyhfk;  kw;Wk;  mNyhfk;  Mfpatw;wpd;  gz;Gfisf;  nfhz;lit  cNyhfg;
NghypfshFk;. v.fh. Nghuhd;> Mh;nrdpf;.

cNyhff; fyit:

fp.K.  3500  y;  kf;fs;  ntz;fyk;  vd;w  xU  cNyhff;  fyitia  cgNahfpj;jdh;.
vdNt>  cNyhff;  fyitia  cUthf;FtJ  kw;Wk;  cgNahfg;gLj;JtJ  Vw;fdNt
tof;fj;jpy;  ,Ue;jJjhd;.  ,d;W  ehk;  gad;gLj;Jk;  mNef  cNyhfg;  nghUs;fs;
cNyhff;  fyitfshFk;.  cNyhff;  fyit  vd;gJ  xd;wpw;F  Nkw;gl;l
cNyhfq;fspd;  fyitahFk;.  cNyhfq;fs;  cUf;fg;gl;L>  ed;F  fyf;fg;gl;L
cNyhff;  fyitfs;  cUthf;fg;gLfpd;wd.  kpf  mhpjhfNt  mNyhfq;fs;
cNyhfq;fSld; fyf;fg;gl;L cNyhff;fyitfs; cUthf;fg;gLfpd;wd.

nghJthf  cNyhff;  fyitfs;  mit  cUthf;fg;gl;l  cNyhfq;fis  tl  mjpf
gaDs;sjhf ,Uf;fpd;wd. gpj;jisahdJ nrk;G kw;Wk; Jj;jehff; fyit MFk;.

ed;ikfs;:

· ,it  tpiutpy;  JUg;gpbg;gJk;.  mhpj;Jg;  NghtJk;  ,y;iy.  mg;gbNa
mhpj;jhYk; rpwpjsNt NrjkilAk;.

· ,it J}a cNyhfj;ij tpl fbdkhfTk; typikahdjhfTk; ,Uf;Fk;. v.fh:
jq;fk;  nrk;NghL  fyf;fg;gLk;  NghJ  J}a  jq;fj;ij  tpl  typikahdjhf
,Uf;Fk;.

· ,it J}a cNyhfj;ij tpl flj;Jk; jd;ik Fiwe;jit. v.fh: nrk;G mjd;
cNyhff;  fyitfshfpa  gpj;jis  kw;Wk;  ntz;fyj;ij  tpl  ed;F  ntg;gk;
kw;Wk; kpd;rhuj;ijf; flj;Jk;.

· rpytw;wpd;  cUF  epiy  J}a  cNyhfj;jpd;  cUF  epiyia  tpl  FiwT.
v.fh:  gw;whR vd;gJ <ak;  kw;Wk;  nts;sPaj;jpd;  fyit. ,jd;  cUF epiy
FiwT.

epidtpy; nfhs;f:

· lhghPdPh;  jdpkq;fis  mtw;wpd;  rhh;G  mZ  epiwapd;  mbg;gilapy;  %d;W
jdpkq;fs; nfhz;l FOf;fshfg; gphpj;jhh;. (Kk;ik)

· [hd; epA+yhe;J 56 njhpe;j jdpkq;fis mtw;wpd; mjpfhpf;Fk; mZ epiwapd;
mbg;gilapy; ml;ltizg; gLj;jpdhh;.

· bkpl;hp nkz;l;yPt; Mth;j;jd ml;ltizia Kd;nkhope;jhh;.
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· jdpk Mth;j;jd ml;ltizapy; 'njhFjp' vdg;gLk; vl;L nrq;Fj;j gj;jpfSk;
'thpir' vdg;gLk; VO fpilkl;l thpirfSk; cz;L.

· etPd jdpk thpir ml;ltizapy; vy;yh jdpkq;fSk; mtw;wpd; mjpfhpf;Fk;
mZ vz;zpd; mbg;gilapy; mikf;fg;gl;Ls;sd.

· jdpkq;fs; jdpk thpir ml;ltizapy; 7 thpirfshfTk; 18 njhFjpfshfTk;
gphpj;J mikf;fg;gl;Ls;sd.

· jdpkq;fs;  mtw;wpd;  Jizf;  $Lfspd;  mbg;gilapy;  njhFjpfspy;
mikf;fg;gl;Ls;sd.

· njhFjpapYs;s  jdpkq;fspd;  xUkpj;j  gz;gpw;F  Vw;g  mit  xNu  FLk;gkhf
njhFf;fg;gl;Ls;sd.

· mjpf  gl;rkhf s,  p,  d kw;Wk; f njhFjpfspy;  KiwNa  2>  6>  10  kw;Wk;  14
vyf;l;uhd;fs; itf;fg;gLfpd;wd.
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10th mwptpay;
myF 7

mZf;fSk; %yf;$WfSk;

mwpKfk;

ek;ikr;  Rw;wpAs;sgUg;nghUs;fs;  midj;Jk;  mZf;fshy;  Mditvd;gijehk;  Kd;
tFg;Gfspy;  gbj;Js;Nshk;.  Kjd;  Kiwahffp.K.  (ngh.M.K)  5k;  E}w;whz;by;
fpNuf;fj;  jj;Jttpayhsh;fs;  mZitg;  gw;wpajq;fsJnfhs;ifiantspapl;ldh;.
mth;fsJnfhs;ifahdJKw;wpYk;  jj;Jtk;  rhh;e;jNjad;wpmjw;Fve;jtpjmwptpay;
mbg;gilAk; ,y;iy.

[hd; lhy;ld; mZitg; gw;wpaKjy; mwptpay; Nfhl;ghl;bidntspapl;lhh;. lhy;ldpd;

rpyNfhl;ghLfs;  N[.N[.  jhk;rd;>&jh;Nghh;L>ePy;];Nghh;>  ~pNuhbQ;rh; (Schrodinger)
Nghd;wgpe;ijamwptpay;  mwpQh;fspd;  Ma;Tfshy;  jtWvdfz;lwpag;gl;lJ.
mth;fsJMa;TKbTfspd;  mbg;gilapy;  lhy;ld;  Nfhl;ghl;bd;  Fiwfs;
ePf;fg;gl;L‘etPdmZf;nfhs;if’vd;wNfhl;ghLKd;  nkhopag;gl;lJ.  etPdmZf;
nfhs;iffspd; rpyKf;fpafUj;JUf;fs; gpd;gtUkhW.

· mZvd;gJgpsf;ff; $baJfs; (vyf;l;uhd;>GNuhl;lhd; epA+l;uhd; fz;Lgpbg;Gf;Fg;
gpwF)

· xNujdpkj;jpd;  mZf;fs;  ntt;NtWmZepiwfisg;  ngw;Ws;sd.

(INrhNlhg;Gfspd; fz;Lgpbg;GfSf;Fg; gpwFv.fh. 17Cl35, 17Cl37)

· ntt;NtWjdpkq;fspd;  mZf;fs;  xNumZepiwfisg;  ngw;Ws;sd.

(INrhghh;fspd; fz;Lgpbg;GfSf;Fg; gpwFv.fh. 18Ar40, 20Ca40)
· mZitMf;fNth>mopf;fNthKbahJ.  xUjdpkj;jpd;

mZf;fiskw;nwhUjdpkj;jpd;  mZf;fshfkhw;wKbAk;.
(nraw;ifkhw;Wjdpkkhf;fy; Kiw)

· mZthdJvspa  KO  vz;fspd;  tpfpjj;jpy;  ,Uf;fNtz;bamtrpakpy;iy.

(v.fh. FSf;Nfh]; C6H11O6 C : H : O = 6 : 12 : 6 my;yJ1 : 2 : 1 kw;Wk; Rf;Nuh];

C12H22O11 C : H : O = 12 : 22 : 11

· mZvd;gJNtjptpidapy; <LgLk; kpfr;rpwpaJfs;

· xUmZtpd; epiwapypUe;Jmjd; Mw;wiyfzf;fplKbAk;. (E = mc2)

etPdmZf;nfhs;ifahdJmZf;fspd;  ,aw;gpay;  kw;Wk;  Ntjpapay;
gz;GfSf;Fmbg;gilahJ.  mZitg;  gw;wpambg;gilf;  fUj;JfisePq;fs;  Kd;
tFg;Gfspy; gbj;Js;sPh;fs;. jw;NghJmZitg; gw;wptphpthfghh;g;Nghk;.

mZkw;Wk; mZepiw:
ve;jxUnghUs; epiwkw;Wk; gUkidg; ngw;Ws;sNjh>mg;nghUs; gUg;nghUs; vdg;gLk;.
gUg;nghUs;fspd;  mbg;gilj;  Jfs;fs;>mZf;fs;  MFk;.
,e;jmZf;fNsgUg;nghUs;fspd;  epiwf;Ff;  fhuzk;.  ePtdmZf;nfhs;ifapd;
gbmZthdJvyf;l;uhd;>GNuhl;lhd;>epA+l;uhd;  Nghd;wcgJfs;fisj;  jd;Ds;
nfhz;Ls;sJ.  ,tw;wpy;  GNuhl;lhd;fSk;  epA+l;uhd;fSk;  Fwpg;gpl;lj;jf;fepiwiag;
ngw;Ws;sd.  ,tw;Wld;  xg;gpLk;  NghJvyf;l;uhd;fspd;  epiwkpfTk;  FiwT.
vdNtxUmZtpd;  epiwf;FGNuhl;lhd;fSk;  epA+l;uhd;fSNkfhuzkhfcs;sd.
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,jd;gbGNuhl;lhd;fs;  kw;Wk;  epA+l;uhd;fspd;  $LjNyme;jmZtpd;
“epiwvz;”vdg;gLk;.

jdpj;jmZthdJkpfTk;  rpwpaJ.  vdNtmjd;  epiwiaf;  fzf;fpLtJkpfTk;
rpukkhdJ.  ehk;  ngUknghUs;fspd;  epiwiaf;  fpuhk;  kw;Wk;  fpNyhfpuhkpy;

fzf;fpLNthk;.  mJNghymZtpd;  epiwahdJ‘mZepiwmyfpdhy;’(amu)
msf;fg;gLfpwJ.

fhh;gd;  INrhNlhg;Gfspy;  6  GNuhl;lhd;fisAk;  6  epA+l;uhd;fisAk;  ngw;Ws;sC  –
12mZtpd; epiwapy; 12 ,y; xUgFjpNamZepiwmyFMFk;.

(Fwpg;G: jw;fhyj;jpy;  mZepiwiaf;  Fwpg;gplamuvd;wFwpaPl;bw;Fgjpy;
‘U’vd;wFwpaPLgad;gLj;jg;gLfpwJ.  Vwj;jhoxUGNuhl;lhdpd;  epiwmy;yJepA+l;uhdpd;

epiwahdJ1 amuMFk;).

xg;GmZepiw(RAM)

mZvd;gJkpfr;rpwpajhf  ,Ug;gjhy;  mjDilaepiwiaNeubahff;  fzf;fplKbahJ.
vdNtKw;fhyj;jpy;  mZepiwiaf;
fzf;fpLtjw;F>mjNdhLnjhlh;Gilakw;nwhUjdpkj;jpd;
epiwNahLxg;gpl;Lfzf;fpl;lhh;fs;.  mth;fs;  xNukhjphpahdepiwiaf;  nfhz;l
,uz;Lmy;yJmjw;FNkw;gl;lmZf;fisxNuNeuj;jpy;  vLj;Jf;  nfhz;L>mtw;wpy;
xUjdpkj;jpd;  mZepiwf;FFwpg;gpl;lkjpg;igmspj;Jmjidjpl;lmsthff;
nfhz;L>mjDld;  xg;gpl;Lkw;wjdpkq;fspd;  mZepiwfisf;  fzf;fpl;ldh;.
,t;thWngwg;gl;lmZepiwxg;GmZepiwvdg;gLk;.  Kjypy;  i`l;u[d;  mZtpd;
epiwiajpl;lmsthff;  nfhz;Lkw;wmZf;fspd;  epiwfs;  fzf;fplg;gl;ld.

i`l;u[dpd; (1H1, 1H2, 1H3) INrhNlhg;  gz;Gfshy;  gpd;dh;  i`l;u[d;  mZtpw;Fg;
gjpy;  Mf;rp[d;  mZthdJjpl;lmsthfvLj;Jf;  nfhs;sg;gl;lJ.  jw;NghJ>mZepiw

12  nfhz;lfhh;gdpd;  epiyj;jINrhNlhg;ghdC –
12INrhNlhg;ghdJxg;gPl;LmZepiwiaf;  fzf;fpljpl;lmsthfvLj;Jf;
nfhs;sg;gLfpwJ.

xNuNeuj;jpy;  vLj;Jf; nfhz;L>mtw;wpy;  xUjdpkj;jpd;
mZepiwf;FFwpg;gpl;lkjpg;igmspj;Jmjidjpl;lmsthff;  nfhz;L>mjDld;
xg;gpl;lkw;wjdpkq;fspd;  mZepiwfisf;  fzf;fpl;ldh;.
,t;thWngwg;gl;lmZepiwxg;GmZepiwvdg;gLk;.  Kjypy;  i`l;u[d;  mZtpd;
epiwiajpl;lmsthff;  nfhz;Lkw;wmZf;fspd;  epiwfs;  fzf;fplg;gl;ld.

i`l;u[dpd; (1H1, 1H2, 1H3) INrhNlhg;  gz;Gfshy;  gpd;dh;  i`l;u[d;  mZtpw;Fg;
gjpy;  Mf;rp[d;  mZthdJjpl;lmsthfvLj;Jf;  nfhs;sg;gl;lJ.

jw;NghJ>mZepiw12nfhz;lfhh;gdpd;  epiyj;jINrhNlhg;ghdC –
12INrhNlhg;ghdJxg;gPl;LmZepiwiaf;  fzf;fpljpl;lmsthfvLj;Jf;
nfhs;sg;gLfpwJ.

xUjdpkj;jpd;  xg;GmZepiwvd;gJmj;jdpkj;jpd;  INrhNlhg;Gfspd;

ruhrhpmZepiwf;Fk; C  –  12mZtpd;  epiwapy; 1/12gq;fpd;  epiwf;Fk;

cs;stpfpjkhFk;.  ,J‘Ar’vd;WFwpg;gplg;gLfpwJ.  ,jid‘jpl;lmZvil’vdTk;
miof;fyhk;.

xg;GmZepiw:

( )rA =
C

xU jdpkj;jpd; INrhNlhg; Gfspd; ruhrhp mZ epiw

1xU  -  12  d;  mZ  epiwapy;   gq; fpd;  epiw
12
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mZepiwiaf;  fzf;fplf;$baetPdKiwahd‘epiwepwkhiykhdp’Kiwapy; (mass
Spectrometric  method)  C – 12jpl;lmsthfg;  gad;gLj;jg;gLfpwJ.
ngUk;ghyhdjdpkq;fspy;  xg;GmZepiwahdJ  KO  vz;fisxl;bNacs;sjhy;
fzf;fPl;bw;Fvspjhf  KO  vz;fshfkhw;wpNagad;gLj;JfpNwhk;.  rpyjdpkq;fspd;
xg;GmZepiwfs; gl;bayplg;gl;Ls;sJ.

jdpkq;fspd; xg;GmZepiw (C – 12mstPL)

jdpkk; FwpaPL Ar
i`l;u[d; H 1
fhh;gd; C 12
iel;u[d; N 14
Mf;rp[d; O 16
Nrhbak; Na 23
nkf;dPrpak; Mg 24
ry;gh; S 32

Xg;GmZepiwvd;gJxUtpfpjk;>vdNtmjw;FmyF  ,y;iy.  xUjdpkj;jpd;
mZepiwiafpuhkpy;  Fwpg;gpLtjhff;  nfhz;lhy;  mjw;F‘fpuhk;
mZepiw”vd;Wngah;.
i`l;u[dpd; fpuhk; mZepiw= 1fp
fhh;gdpd; fpuhk; mZepiw= 12fp
iel;u[dpd; fpuhk; mZepiw= 14fp
Mf;rp[dpd; fpuhk; mZepiw= 16fp

Xg;GmZepiwvd;gJxUtpfpjk;>vdNtmjw;FmyF  ,y;iy.  xUjdpkj;jpd;
mZepiwiafpuhkpy;  Fwpg;gpLtjhff;  nfhz;lhy;  mjw;F‘fpuhk;
mZepiw”vd;Wngah;.
i`l;u[dpd; fpuhk; mZepiw
fhh;gdpd; fpuhk; mZepiw

ruhrhpmZepiw(AAM):
xUjdpkj;jpd; mZepiwiavt;thWfzf;fpLtha;? ,tw;iwf; fzf;fpLtJvd;gJkpfTk;
rpukk;.  Vnddpy;  jdpkq;fs;  ,aw;ifapy;  gyINrhNlhg;Gfspd;  fyitahfcs;sd.
xt;nthUINrhNlhg;Gk;  jdpj;jdpmZepiwiaf;  nfhz;Ls;sJ.  jdpkj;jpd;
mZepiwiaf;  fzf;fpLk;NghJ  ,e;jINrhNlhg;Gfisf;  fzf;fpy;  vLj;Jf;
nfhs;tJmtrpak;.

xUjdpkj;jpd;  ruhrhpmZepiwvd;gJ  ,aw;ifapy;
fpilf;ff;f$bafzf;fplg;gl;lINrhNlhg;Gfspd; ruhrhpepiwiaf; Fwpg;gjhFk;.

Mdhy;  ,aw;ifapy;  midj;JINrhNlhg;GfSk;  xNumstpy;  fpilg;gjpy;iy.
mZepiwiaf;  fzf;fpLk;  NghJmidj;JINrhNlhg;Gfspd;  epiwfs;  kw;Wk;
rjtPjmsTfs;  Nghd;witfzf;fpy;  vLj;Jf;  nfhs;sg;gLfpwJ.
vdpy;>ruhrhpmZepiwvd;why; vd;d? cjhuzkhf 9 amu mZepiwcs;sINrhNlhg;G
50  tpOf;fhLk;  10  amu  mZepiwcs;sINrhNlhg;G  50  tpOf;fhLk;  vLj;Jf;
nfhs;sg;gl;lhy; mjDilaruhrhpmZepiwfPo;fz;lthWfzf;fplg;gLfpwJ.

ruhrhpmZepiw:

= (1 tJINrhNlhg;gpd; epiw× 1 tJINrhNlhg;gpd; rjtPjmsT+ (2tJ INrhNlhg;gpd;

epiw× 2tJ INrhNlhg;gpd; rjtPjmsT)
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vdNtnfhLf;fg;gl;ljdpkj;jpd; ruhrhp

mZepiw= 50 50(9 ) (10 )
100 100

= ´ + ´

= 4.5 + 5 = 9.5 amu

(Fwpg;G:  fzf;fpLk;  NghJtpOf;fhl;bid>jrkkhfkhw;wpfzf;fplNtz;Lk;.  cjhuzkhf

50 tpOf;fhLvd;gij50/100 (m) 0.50vd;wthWfzf;fpy; vLj;Jf; nfhs;sNtz;Lk;)

jdpkthpirml;ltizapy;  Fwpg;gplg;gl;Ls;sjdpkq;fspd;
mZepiwvd;gJruhrhpmZepiwahFk;.  rpyNeuq;fspy;
mZvilvd;gJruhrhpmZepiwiaf;  Fwpg;gjhFk;.  jdpkthpirml;ltizapd;
ngUk;ghyhdjdpkq;fspd;  mZepiwvd;gJKO  vz;fshf
,Ug;gjpy;iyvdmwpag;gLfpwJ.  cjhuzkhfjdpkthpirml;ltizapy;  fhh;gdpd;

mZepiw12.00 amuvd;gjw;Fgjpyhf12.01 amuvd;WnfhLf;fg;gl;Ls;sJ. ,jw;Ffhuzk;

fhh;gdpd;  mZepiwiaf;  fzf;fpLk;NghJC  –  12kw;Wk; C  –  13  d;  INrhNlhg;Gfs;

fzf;fpy;  vLj;Jf;  nfhs;sg;gLfpd;wd.  fhh;gd; -  12kw;Wk;  fhh;gd;  - 13Mfpatw;wpd;

,aw;ifguty;fs;  KiwNa98.90%kw;Wk; 1.10%MFk;.  fhh;gdpd;
ruhrhpmZepiwfPo;f;fz;lthWfzf;fplg;gLfpwJ.

fhh;gdpd; ruhrhpmZepiw
98.9 1.1(12 ) (13 )
100 100

= ´ + ´

= (12 × 0.989) + (13 × 0.011)
= 11.868 + 0.143 = 12.011 amu

,jpypUe;Jfhh;gdpd;  mZepiw12  amuvd;gJfhh;gd;  INrhNlhg;Gfspd;
ruhrhpmZepiwNajtpu>jdpj;jfhh;gdpd; mZepiwmy;y.

rpyjdpkq;fspd; mZepiwfs;:

mZvz; ngah; FwpaPL mZepiw

1 i`l;u[d; H 1.008
2 P̀ypak; He 4.003
3 ypj;jpak; Li 6.941
4 nghpypak; Be 9.012
5 Nghuhd; B 10.811

ruhrhpmZepiwiaf; fzf;fpLjy;:

v.fhfzf;F  1  :  G+kpapd;  Nkw;gug;Gkw;Wk;  kdpjclypy;  mjpfkhff;
fhzg;glf;$bajdpkk;  Mf;rp[d;.   %d;Wtifahdepiyj;jINrhNlhg;Gfspd;
fyitahfcs;sJ.

Mf;rp[dpd; INrhNlhg;Gfs;

INrhNlhg; epiw % guty;

8O16 15.9949 99.757
8O17 16.9991 0.038
8O18 17.9992 0.205

Mf;rp[dpd; mZepiw
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= (15.9949 × 0.99757) + (16.9991 × 0.00038)
+ (17.9992 × 0.00205)
= 15.999 amu.

v.fh. fzf;F 2 : ,aw;ifapy; jdpkk; Nghuhd; vd;gJNghuhd; - 10 (5  +GNuhl;lhd;fs;
5epA+l;uhd;fs;)  kw;Wk;  Nghuhd;  - 11  (5GNuhl;lhd;fs; 6epA+l;uhd;fs;)  Mfpatw;wpd;

fyitahfcs;sJ. B  –  10  d;  rjtPjguty; 20MfTk; B  –  11 d;  rjtPjguty;  80
MfTk; cs;sJ. vdpy; Nghuhdpd; ruhrhpepiwfPo;fz;lthWfzf;fplg;gLfpwJ.

Nghuhdpd; mZepiw
20 80(10 ) (11 )

100 100
= ´ + ´

= (10 × 0.20) + (11 × 0.80)
= 2 + 8.8
= 10.8 amu

%yf;$W kw;Wk; %yf;$W epiw:

ke;jthAf;fisj;  jtpungUk;ghyhdjdpkq;fspd;  mZf;fshdJmNjjdpkj;jpd;
mZf;fSlNdhmy;yJgpwjdpkq;fspd;  mZf;fSlNdh  ,ize;Njfhzg;gLk;.  ,jw;F
%yf;$W  vd;Wngah;.  ,uz;Lmy;yJmjw;FNkw;gl;lmZf;fs;
mitfSf;fpilNaahdxUtYthdNtjpf;fth;r;rptpirahy;  (Ntjpg;gpizg;ghy;)
xd;wpize;JcUthff; $baJ>xU %yf;$W MFk;.

%yf;$Wfspd; tifg;ghLfs;:

,uz;Lmy;yJmjw;FNkw;gl;lxNujdpkj;jpd;  mZf;fNshmy;yJntt;NtWjdpkq;fspd;
mZf;fNshkhwhtpfpjtpjpg;gb>xUFwpg;gpl;ltpfpjj;jpy;  xd;wpize;JcUthtNj
%yf;$W  vdg;gLk;.  MfNt  %yf;$W  vd;gJjdpkkhfNthmy;yJNrh;kkhfNth
,Uf;fyhk;.  xU  %yf;$whdJxNujdpkj;jpd;  mZf;fshy;  cUthf;fg;gl;lhy;
mJxj;jmZ  %yf;$W  vdmiof;fg;gLk;.  xU  %yf;$whdJntt;NtWjdpkq;fspd;
mZf;fshy; cUthf;fg;gl;lhy; mJNtw;wZ %yf;$W vdmiof;fg;gLk;. %yf;$wpy;
cs;smZf;fspd; vz;zpf;ifNamk;%yf;$wpd; ‘mZf;fl;Lvz;”MFk;.

%yf;$Wfspd; tifg;ghLfs;

mZf;fl;Lvz; mZf;fspd;
vz;zpf;if

ngah;

1 1 XuZ

2 2 <uZ

3 3 %tZ

>3 >3 gymZ

cjhuzkhfMf;rp[id  vLj;Jf;  nfhs;Nthk;.  Mf;rp[d;  thAMr;rp[d; (O2)>XNrhd;
(O3)Mfpa  ,uz;LGwNtw;Wiktbtq;fisf;  nfhz;lJ.  xUMf;rp[d; (O2)%yf;$wpy;
,uz;LMf;rp[d;  mZf;fs;  cs;sd.  MfNtMf;rp[dpd;  mZf;fl;Lvz;  :  2>,jpy;
,uz;LmZf;fSk;  xNukhjphpahf  ,Ug;gjhy;  ,J ‘xj;j<uZ  %yf;$W’vdg;gLk;.
xj;j<uZ %yf;$Wfshff;  fhzg;gLk;  gpwjdpkq;fshtd: i`l;u[d; (H2)>iel;u[d;
(N2)kw;Wk; `hy[d;: (/g;@hpd; (F2)>FNshhpd; (Cl2)>GNuhkpd; (Br2)mNahbd; (I2).
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xUxNrhd; (O3)  %yf;$wpy;  %d;WMf;rp[d;  mZf;fs;  cs;sd.  vdNtmJ‘xj;j
%tZ  %yf;$W’vdmiof;fg;gLfpwJ.  xU%yf;$W  %d;Wf;FNkw;gl;lmZf;fisf;
nfhz;bUe;jhy; mJ‘gymZ %yf;$W’vdg;gLk;.

cjhuzkhfi`l;u[d;  FNshiuilvLj;Jf;  nfhz;lhy;  mJi`l;u[d;  kw;Wk;
FNshhpd;  Mfpa  ,uz;Lntt;NtWjdpkq;fspd;  mZf;fshy;  Mdit.  vdNt  ,jd;
mZf;fl;Lvz;  2.  ,JNtw;W<uZ  %yf;$W  MFk;.  mJNghyNtePh;  %yf;$W  ,U
i`l;u[d;  mZf;fisAk;  xUMf;rp[d;  mZitAk;  nfhz;lJ.  vdNt,jd;
mZf;fl;Lvz; 3. ,JNtw;W %tZ %yf;$W MFk;.

xg;G %yf;$W epiw(RMM):

%yf;$Wfs;  midj;Jk;  mZf;fshy;  Mdit.  Mjyhy;  mjw;Fepiwcz;L.

xUjdpkk;  my;yJNrh;kj;jpd;  %yf;$W  epiwahdJC  –  12mstPl;bidg;
nghUj;Jmsf;fg;gLtjhy; mJxg;G %yf;$W epiwvdg;gLk;.

xg;G  %yf;$W  epiwvd;gJxU  %yf;$wpd;  epiwf;Fk;>C  –  12mZtpd;  epiwapy;

1/12gq;fpd; epiwf;Fk; cs;stpfpjkhFk;.

xU %yf;$wpd; xg;G %yf;$W epiwahdJmk;%yf;$wpy; cs;smidj;JmZf;fspd;
xg;GmZepiwfspd; $LjYf;Fr; rkk;.

xg;G  %yf;$W  epiwvd;gJxUtpfpjk;.  vdNtmjw;FmyF  ,y;iy.  xUNrh;kj;jpd;
%yf;$Wepiwiafpuhkpy;  Fwpg;gpLtjhff;  nfhz;lhy;  mjw;Ffpuhk;
%yf;$Wepiwvd;Wngah;.

ePhpd; fpuhk; %yf;$W epiw= 18fp
CO2 d; fpuhk; %yf;$Wepiw= 44fp
NH3 d; fpuhk; %yf;$W epiw= 17fp
HCl d; fpuhk; %yf;$Wepiw= 36.5fp

xg;G %yf;$W epiwfspd; fzf;fPLfs;

v.fh.  fzf;F  1:  ry;g;A+hpf;  mkpyj;jpd;  xg;G  %yf;$W
epiwahdJfPo;fz;lthWfzf;fplg;gLfpwJ.  ry;g;A+hpf;  mkpykhdJ  ,uz;Li`l;u[d;
mZf;fshYk; xUry;gh; mZthYk; ehd;FMf;rp[d; mZf;fshYk; MdJ.

MfNt>ry;g;A+hpf; mkpyj;jpd; xg;G %yf;$Wepiw

= (2 × i`l;u[dpd; epiw) + (1 × ry;ghpd; epiw)

(4× Mf;rp[dpd; epiw)

= (2 × 1) + (1 × 32) + (4 × 16)
= 98

mjhtJxUry;g;A+hpf;  mkpyj;jpd;  %yf;$WepiwahdJ1/12gq;FC  –12 mZtpd;

epiwiatpl98klq;FmjpfkhdJ.

v.fh:  fzf;F  2  :  ePhpd;  xg;G  %yf;$W  epiwfPo;fz;lthWfzf;fplg;gLfpwJ.  ePh;
%yf;$whdJ 2 i`l;u[d; mZitAk; 1 Mf;rp[d; mZitAk; nfhz;Ls;sJ.

ePhpd; xg;G %yf;$W epiw

= (2 × i`l;u[dpd; epiw) + (1 Mf;rp[dpd; epiw)
= (2 × 1) + (1 × 16)
= 18

xUePH %yf;$wpd; epiwahdJ1/12gq;FC – 12mZtpd; epiwiatpl18 klq;FnghpaJ.
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%yf;$WfSf;fpilNaahdNtWghL:
mZf;fs;>  %yf;$WfSilambg;gilj;  Jfs;fshf  ,Ue;jNghjpYk;  ,itapuz;Lk;
gygz;Gfspy;  NtWgLfpd;wd.  mZf;fSf;Fk;
%yf;$WfSf;Fkhdgy;NtWNtWghLfs; njhFf;fg;gl;Ls;sd.

mZf;fs; kw;Wk; %yf;$WfSf;F ,ilNaahdNtWghLfs;

mZf;fs; %yf;$Wfs;
xUjdpkj;jpd;
kpfr;rpwpagFjpmZMFk;

Jdpkk;  my;yJNrh;kj;jpd;  kpfr;
rpwpagFjp %yf;$W MFk;.

ke;jthAf;fisj;  jtpu  Vida
mZf;fs;  jdpj;jepiyapy;
,Ug;gjpy;iy

%yf;$Wfs;  jdpj;jepiyapy;
,Uf;Fk;.

ke;jthAf;fisj;  jtpu  Vida
mZf;fs;

%yf;$Wfs;
tpidj;jpwd;Fiwe;jit

mZf;fspy;  Ntjpg;  gpizg;Gfs;
,y;iy

%yf;$Wfspy; Ntjpg; gpizg;Gfs;
cs;sd.

Nkhy; fUj;J:
,Jtiuehk;  gUg;nghUs;fspy;  cs;sjdpj;jmZf;fs;  kw;Wk;  %yf;$Wfisg;  gw;wpg;
gbj;Njhk;.  mZepiwmyfhdJjdpkq;fspd;  mZepiwfSf;F
,ilNaahdxUxg;gPl;Lkjpg;gpidtoq;FfpwJ.  Mdhy;  mZf;fs;
kpfr;rpwpaepiwianfhz;bUg;gjhy;>mZepiwmyiff;
nfhz;LngUkvz;zpf;ifapyhdmZf;fspd;  epiwiaf;
fzf;fpLtJvd;gJrhpahdKiway;y.  ehk;  ngUkkhjphpfspd;
vz;zpf;ifiamstplgy;NtWmstpLk;  KiwfisVw;fdNttof;fj;jpy;
nfhz;Ls;Nshk;.  cjhuzkhfN[hb  (2  cUg;gbfs;)  kw;W;  l[d;  (12  cUg;gbfs;)
Nghd;witmidtUf;Fk;  ed;Fnjhpe;jmyFfs;  MFk;.
mJNghymjpfvz;zpf;ifnfhz;lmZf;fs;  kw;Wk;  %yf;$Wfisf;
Fwpg;gpLtjw;FxUrpwpg;GmyFNjitg;gl;lJ.  vdNtNtjpapayhsh;fs;  mZf;fisAk;
%yf;$WfisAk;  mstpLtjw;F‘Nkhy;’vd;wmyifg;  gad;gLj;Jfpd;wdh;.  ,q;FNkhy;
vd;wnrhy; Jfs;fspd; vz;zpf;ifiakl;LNkFwpg;gpLfpwJ.

SImstPl;LKiwapy;  xUNkhy;  vd;gJfhh;gd;  - 12  (C  –  12)INrhNlhg;gpd; 12fp
(my;yJ0.012fp.fp)  epiwapy;  cs;smZf;fspd;  vz;zpf;iff;Fr;
rkkhdmbg;gilJfs;fis  (mZf;fs;>  %yf;$W  kw;Wk;  gpw)  nfhz;lnghUspd;
msTMFk;.  12  fpepiwnfhz;l  C –  12  INrhNlhg;gpy;  cs;smZf;fspd;
vz;zpf;ifNrhjidKiwapy;  eph;zak;  nra;ag;gl;Ls;sJ.  ,J  ,j;jhypamwptpay;
mwpQh;  mtfhl;Nuhvd;gtuhy;  Kd;nkhopag;gl;ljhy;  mtuJngahpNyNa

'mtfhl;Nuhvz;' vdmiof;fg;gLfpwJ. ,jd; kjpg;G6.023 × 1023MFk;. MfNtxUNkhy;

vd;gJ6.023 ×1023Jfs;fshy;  (%yf;$Wfshy;)  MdJ>cjhuzkhf5  Nkhy;  Mf;rp[d;

%yf;$Wfspy; 5 × 6.023 × 1023%yf;$Wfs; cs;sd.

Nkhy; jj;Jtk;:

Nkhy;  vd;gjidvz;zpf;ifmyfhfg;  gad;gLj;jp  %yf;$Wfspd;  epiwkw;Wk;
gUkidfzf;fpLk; KiwNaNkhy; jj;Jtk; MFk;.

Nkhy;fspd;
vz;zpf;ifahdJfpilf;fg;ngw;wfPo;fz;lgy;NtWtifahdjuTfspypUe;Jgpd;tUkhWf
zf;fplg;gLfpwJ.

· mZf;fspd; Nkhy;fspd; vz;zpf;if

· %yf;$Wfspd; Nkhy;fspd; vz;zpf;if
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· thAf;fspd;  Nkhy;fspd;  vz;zpf;if  (jpl;lntg;gmOj;jepiyapy;

(S.T.P)jpl;lNkhyhh; gUkd; = 22.4ypl;lh;)
· madpfspd; Nkhy;fspd; vz;zpf;if

(Fwpg;G  :  jp.nt.m–jpl;lntg;gepiykw;Wk;  mOj;jepiyvd;gJ273.15  Kkw;Wk;  1
tspkz;lymOj;jj;ijf; Fwpf;Fk;)

·
xUmZtpd; Nkhy;:

xUNkhy;  mZvd;gJ6.023  ×  1023mZf;fisf;  Fwpg;gpLtjhFk;.  ,Jme;jmZtpd;
fpuhk; mZepiwf;Fr; rkk;.

cjhuzkhfxUNkhy;  Mf;rp[d;  mZvd;gJ6.023  ×  1023Mf;rp[d;  mZf;fisf;
nfhz;lJmjd; fpuhk; mZepiw 16 fp.

xUNkhy;  %yf;$W  vd;gJ6.023  ×  1023%yf;$WfisFwpg;gpLtjhFk;.  ,Jme;j
%yf;$wpd; fpuhk; %yf;$Wepiwf;Fr; rkk;.

cjhuzkhfxUNkhy; %yf;$W Mf;rp[d; vd;gJ6.023 × 1023Mf;rp[d; %yf;$Wfisf;
nfhz;lJ. mjd; fpuhk; %yf;$W epiw 32 fp.

Nkhyhh; gUkd;:

jpl;lntg;gmOj;jepiyapy; (S.T.P)xUNkhy;  thAthdJ22.4ypl;lh;
my;yJ22400kpypgUkidMf;fpukpf;Fk;. ,JNkhyhh; gUkd; vdTk; miof;fg;gLk;.

Nkhy;fspd; vz;zpf;ifiaf; fzf;fpLk; gy;NtWKiwfs;:

Nkhy;fspd; vz;zpf;if= epiw
�
mZ epiw

= epiw
�
%yf;$Wepiw

=
´ 23

mZf;fspd; vz;zpf;if

6.023  10

=
´ 23

%yf;$Wfspd; vz;zpf;if
�

6.023  10

rjtPj ,iaG :

ehk; ,Jtiu>nfhLf;fg;gl;lgUg;nghUs;fspy; cs;sJfs;fspd; vz;zpf;ifiag; gw;wpg;
gbj;Njhk;.  Mdhy;  ngUk;ghyhdNeuq;fspy;  Nrh;kq;fspy;  cs;sFwpg;gpl;ljdpkq;fspd;
rjtPj ,iaGNjitg;gLfpwJ.

Nrh;kq;fspd;  rjtPj  ,iaGvd;gJ  100  fpNrh;kj;jpy;  cs;sxt;nthUjdpkj;jpd;
epiwiaf; Fwpg;gjhFk;. cjhuzkhfePhpy; cs;si`l;u[d; kw;Wk; Mf;rp[dpd; rjtPj
,iaigfPo;fz;lthWfzf;fplyhk;.

jdpkj;jpd; epiwrjtPjk;:

100´
Nrh; kj; jpy; cs;s xU Fwpg; gpl; l jdpkj;jpd; epiw
�

Nrh; kj; jpd; %yf;$W epiw

ePhpd; %yf;$W epiwH2O = 2(1) + 16 = 18 fp
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i`l;u[dpd; rjtPj ,iaG= 2
18

 × 100 = 11.11%

Mf;rp[dpd; rjtPj ,iaG= 16
18

 × 100 = 88.89%

rjtPj  ,iaghdJNrh;kq;fspd;  tpfpjtha;ghLkw;Wk;  %yf;$W  tha;ghl;ilf;
fz;lwptjpy; gad;gLfpwJ.

rjtPj ,iaGfzf;fPLfs;:

v.fh. fzf;F 1: kPj;Njdpy; cs;sjdpkq;fspy; rjtPj ,iaigfhz;f.

CH4 d; %yf;$W epiw= 12 + 4 = 16 fp

fhh;gdpd; rjtPj ,iaG = 12 100 75%
16

´ =

i`l;u[dpd; rjtPj ,iaG = 4 100 25%
16

´ =

mtfhl;NuhfUJNfhs;fs;:

1811 ,y; mtfhl;Nuhvd;wmwptpay; mwpQh; %yf;$Wfspd; vz;zpf;iff;Fk; mtw;wpd;
gUkDf;Fk;  ,ilNaahdnjhlh;gpidntt;NtW  #o;epiyfspy;
fz;lwpe;JmtuJfUJNfhs;fisntspapl;lhh;.

mtfhl;Nuh  $w;wpd;gb>“khwhntg;gkw;Wk;  mOj;jepiyapy;  rkgUkDs;sthAf;fs;
midj;Jk; rkmsTvz;zpf;ifapyhd %yf;$Wfisf; nfhz;bUf;Fk;”

mtfhl;NuhfUJNfhs;fs;:

1881 ,y; mtfhl;Nuhvd;wmwptpay; mwpQh; %yf;$Wfspd; vz;zpf;iff;Fk; mtw;wpd;
gUkDf;Fk;  ,ilNaahdnjhlh;gpidntt;NtW#o;epiyfspy;
fz;lwpe;JmtuJfUJNfhs;fisntspapl;lhh;.

mtfhl;Nuh  $w;wpd;gb>“khwhntg;gkw;Wk;  mOj;jepiyapy;  rkgUkDs;sthAf;fs;
midj;Jk; rkmsTvz;zpf;ifapyhd %yf;$Wfisf; nfhz;bUf;Fk;”.

,jd;gbnfhLf;fg;gl;lthAf;fspd;  gUkdhdJmt;thAtpd;  %yf;$Wfspd;

vz;zpf;iff;FNeh;tpfpjj;jpy;  njhlh;Gilajhf  ,Uf;Fk;.  vdpy; ‘V’vd;gJgUkidAk;
‘n’vd;gJthA  %yf;$Wfspd;  vz;zpf;ifiaAk;  Fwpg;gjhff;  nfhz;lhy;
mtfhl;Nuhtpjpg;gb

V α n
V = khwpypхn

MfNt 1 ypi`l;u[dpy; cs;s %yf;$Wfspd; vz;zpf;if 1 ypMf;rp[dpy; cs;s
%yf;$Wfspd;  vz;zpf;iff;Frkkhf  ,Uf;Fk;.  ,jd;%yk;  thAf;fspd;
gUkdhdJmtw;wpd;  %yf;$Wfspd;  vz;zpf;iff;FNeh;tpfpjj;
njhlh;Gnfhz;lJvd;gJnjspthfpwJ.

tpsf;fk;:
i`l;u[d;  kw;Wk;  FNshhpd;  ,ize;Ji`l;u[d;  FNshiuLcUthFk;
tpidiavLj;Jf; nfhs;Nthk;.

H2 (thA)+ Cl2 (thA)→ 2HCl(thA)
1 gUkd; + 1 gUkd; → 2gUkd;
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mtfhl;Nuhtpjpg;gbxUgUkDs;sthAf;fs;  midj;Jk; ‘n’vz;zpf;ifapyhd
%yf;$Wfisngw;wpUf;Fk;. vdNt

n %yf;$W + n %yf;$W 2 n %yf;$W

n = 1vdpy;
1 %yf;$W + 1 %yf;$W → 2 %yf;$W

 ½%yf;$W + ½ %yf;$W → 1 %yf;$W

1  %yf;$W  i`l;u[d;  FNshiuLvd;gJ½ %yf;$W  i`l;u[idAk; ½ %yf;$W
FNshhpidAk; nfhz;lJ. ,jd;%yk; %yf;$Wfisgphpf;fKbAk; vd;gJnjspthfpwJ.
,Jlhy;ldpd; mZf;nfhs;ifiaxj;jpUf;fpwJ.

mtfhl;Nuhtpjpapd; gad;ghLfs;:

1. Nf–Y}rhf; tpjpapidtpthpf;fpwJ.
2. thAf;fspd; mZf;fl;Lvz;izf; fzf;fplcjTfpwJ.
3. mtfhl;Nuhtpjpapidg;  gad;gLj;jpthAf;fspd;  %yf;$W

tha;ghl;ilfzf;fplyhk;.
4. %yf;$Wepiwf;Fk;>Mtpmlh;j;jpf;Fk; cs;snjhlh;igtUtpf;fcjTfpwJ.
5. midj;JthAf;fspd;  fpuhk;  Nkyhh;  gUkid  (22.4  ypl;lh;

jpl;lntg;gmOj;jepiyapy;) fzf;fpLtjpy; gad;gLfpwJ.

Mtpmlh;j;jpf;Fk; xg;G %yf;$W epiwf;Fk; ,ilNaahdnjhlh;G:

1. xg;G %yf;$W epiw (i`l;u[d; mstPL):
xUthAmy;yJMtpapd;  xg;G  %yf;$W  epiwvd;gJxU  %yf;$W
thAmy;yJMtpapd;  epiwf;Fk;  xUi`l;u[d;  mZtpd;  epiwf;Fk;
,ilNacs;stpfpjkhFk;.

2. Mtpmlh;j;jp(V.D):
khwhntg;gkw;Wk;  mOj;jepiyapy;  xUFwpg;gpl;lgUkDs;sthAmy;yJMtpapd;
epiwf;Fk;  mNjgUkDs;si`l;u[d;  mZtpd;  epiwf;Fk;
cs;stpfpjNkMtpmlh;j;jpvdg;gLk;.

Mtpmlh;j;jp(V.D)  =
jp.nt.m. epiyapy; Fwpg; gpl; l gUkDs;s thA (m) Mtpapd; epiw
�

mNj gUkDs;s i`l; u[d; mZtpd; epiw

mtfhl;Nuhtpjpg;gbrkgUkDs;sthAf;fs;  midj;Jk;  rkmsTvz;zpf;ifapyhd
%yf;$Wfisf; nfhz;bUf;Fk;.

xUgUkDs;sthAtpy; ‘n’vz;zpf;ifapyhd  %yf;$Wfs;  cs;sjhff;
nfhz;lhy;>

Mtpmlh;j;jp (jp.nt.m) =
 ' ' %yf;$W thA (m) Mtpapd; epiw
�

' ' %yf;$W i`l; u[dpd; epiw

n
n

 ‘n’  =  1 vdf; nfhz;lhy;>

 Mtpmlh;j;jp=
 1 %yf;$W thA (m) Mtpapd; epiw
�

1 %yf;$W i`l; u[dpd; epiw

i`l;u[d;><uZ %yf;$W Mjyhy;

Mtpmlh;j;jp=  1 %yf;$W thA (m) Mtpapd; epiw

1 i`l; u[d; mZf;fspd; epiw

ehk; Mtpmlh;j;jpia %yf;$W epiwAld; fPo;fz;lthWnjhlh;GgLj;jyhk;.
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Mtpmlh;j;jp=  1 %yf;$W thA (m) Mtpapd; epiw

1 i`l; u[d; mZf;fspd; epiw

xg;G %yf;$W epiw=  1 %yf;$W thA (m) Mtpapd; epiw
�

1 i`l; u[d; mZtpd; epiw
rkd;ghLgjpypapl

Mtpmlh;j;jp=  xg; G %yf;$W thA epiw
�

2
FWf;NfngUf;f

2 ×Mtpmlh;j;jp=thA (m) Mtpapd; xg;G %yf;$W epiw
(m)

xg;G %yf;$W epiw= 2× Mtpmlh;j;jp

jPh;f;fg;gl;lfzf;Ffs;

1. %yf;$W epiwfzf;Ffs;:
fPo;fz;ltw;wpd; %yf;$W epiwiaf; fhz;f.

1. H2O 2. CO2 3. Ca3(PO4)2
jPh;T

1. H2O
H d; mZepiw= 1, O-d; mZepiw= 16
H2O d; %yf;$W epiw= (1 × 2) + (16 × 1) = 2 + 16
H2O d; %yf;$W epiw= 18fp

2. CO2 d;

C d; mZepiw= 12>O-d; mZepiw= 16
CO2 d; %yf;$W epiw=(12 × 1) + (16 × 1) = 2 + 16

= 12 + 32
CO2d; %yf;$W epiw= 44fp

3. Ca3(PO4)2

Ca d; mZepiw= 40, P– d; mZepiw= 30>
O d; mZepiw= 16
Ca3 (PO4)2 d; %yf;$W epiw

= (40 × 3) + [30 + (16 × 4)] × 2
= 120 + (94 × 2)
= 120 + 188

Ca3(PO4)2d; %yf;$W epiw= 308fp

2. epiwkw;Wk; gUkidg; gad;gLj;jpNkhy;fisf; fzf;fpLjy;
1. 46 fpNrhbaj;jpd; Nkhy;fisf; fzf;fpL.

Nkhy;fspd; vz;zpf;if
46
23

=
 epiw

mZ epiw
= 2Nkhy;

2. S.T.P ,y; 5.6 ypl;lh; Mf;rp[d;

Nkhy;fspd; vz;zpf;if
5.6
22.4

=
 gUkd;

Nkhyhh; gUkd;
= 0.25Nkhy;

3. 12.046 × 1023,Uk;gpd; Nkhy;fisf; fzf;fpL.
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Nkhy;fspd; vz;zpf;if=  mZf;fspd; vz;zpf;if

mtfhl; Nuh vz;
23

23

12.046 10
6.023 10

´
´

= 2 Nkhy;

Nkhy;fspd; vz;zpf;ifapypUe;Jepiwiaf; fzf;fpLjy;

1. 0.3 Nkhy; mYkpdpak; (Al d; mZepiw= 27)

Nkhy;fspd; vz;zpf;if=  epiw

mZ epiw

epiw=Nkhy;fspd; vz;zpf;if× mZepiw

epiw= 0.3 × 27 = 8.1fp

2. S.T.P ,y; 2.24 ypl;lh; SO2

%yf;$W epiw32 + (16 × 2) = 32 + 32 = 64fp

Nkhy;fspd; vz;zpf;if
2.24
22.4

=
 gUkd;

Nkhyhh; gUkd;
= 0.1Nkhy;

3. 1.51 × 1023 %yf;$W ePh;

ePhpd; %yf;$W epiw= 18fp

Nkhy;fspd; vz;zpf;if=  %yf;$Wfspd; vz;zpf;if

mtfhl; Nuh vz;
23

23

1.51  10 1
6.023  10 4

´
=

´
= 0.25 Nkhy;

epiw=Nkhy; × %yf;$W epiw

epiw0.25 × 18 = 4.5fp

4. 5 × 1023%yf;$W FSf;Nfh];

FSf;Nfh]pd; %yf;$W epiw= 180fp

epiw
´ %yf;$W epiw %yf;$Wfspd; vz;zpf;if

mtfhl; Nuh vz;

epiw=
23

23

(180  5 10 )
6.023  10

´ ´
´

 = 149.43fp

%yf;$Wfspd; vz;zpf;ifkw;Wk; mZf;fspd; vz;zpf;ifiaf; fzf;fpLjy;

1. 11.2 ypCO2 ,y; cs;s %yf;$Wfspd; vz;zpf;ifiaf; fzf;fpL.

Nkhy;fspd; vz;zpf;if= 11.2
22.4

=
 gUkd;

�
Nkhyhh; gUkd;

= 0.5Nkhy;

%yf;$Wfspd; vz;zpf;if=Nkhy;fspd; vz;zpf;if

×mtfhl;Nuhvz;

= 0.5 × 6.023 × 1023 = 3.011 × 1023%yf;$Wfs;

2. 1  fpjq;fj;jpy;  cs;smZf;fspd;  vz;zpf;ifiaf;  fzf;fpL  (Aud;
mZepiw= 198fp)



22 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187

mZf;fspd; vz;zpf;if= ´epiw  mtfhl; Nuh  vz;

mZ epiw

mZf;fspd; vz;zpf;if=
231 6.023 10 )

198
´ ´

= 3.042 × 1021

3. 54fpH2O ,y; cs;s %yf;$Wfspd; vz;zpf;ifahJ?

%yf;$Wfspd; vz;zpf;if= ´epiw  mtfhl; Nuh  vz;

 %yf;$W epiw

%yf;$Wfspd; vz;zpf;if=
2354 6.023 10

18
´ ´  = 18.069 × 1023

4. 5  Nkhy; CO2y;  cs;sfhh;gd;  kw;Wk;  Mf;rp[d;  mZf;fspd;  vz;zpf;ifiaf;
fhz;f.

· 1 Nkhy; CO2 ,y; 2Nkhy; Mf;rp[d; mZf;fs; cs;sJ.

· 5 Nkhy; CO2 ,y; 10Nkhy; Mr;rp[d; mZf;fs; cs;sJ.

mZf;fspd; vz;zpf;if=Nkhy;fspd; vz;zpf;if

× mtfhl;Nuhvz;

= 10 × 6.023 × 1023= 6.023 × 1024Mf;rp[d; mZ

· 1 Nkhy; CO2,y; 1 Nkhy; fhh;gd; mZf;fs; cs;sJ.

· 5 Nkhy; CO2 ,y; 5 Nkhy; fhh;gd; mZf;fs; cs;sJ

mZf;fspd; vz;zpf;if= Nkhy;fspd; vz;zpf;if

× ×mtfhl;Nuhvz;

= 5 × 6.023 × 1023 = 3.011 × 1024fhh;gd; mZ
Nkhyhh; gUkd; fzf;Ffs;
fPo;fz;ltw;wpd; gUkidf; fzf;fpL:

1. 2.5 Nkhy; CO2

gUkd; =Nkhy;fspd; vz;zpf;if×Nkhyhh; gUkd;
gUkd; 2.5 × 22.4 = 56ypl;lh;

2. 12.046 ×× 1023 %yf;$W mk;Nkhdpah

Nkhy;fspd; vz;zpf;if = %yf;$Wfspd; vz;zpf;if

 mtfhl; Nuh vz;

=
23

23

12.046 10
6.023 10

´
´

= 2 Nkhy;

gUkd; Nkhy;fspd; vz;zpf;if × Nkhyhh; gUkd;

gUkd; = 2 × 22.4 = 44.8 ypl;lh;

3. 14 fp iel;u[d; thA

Nkhy;fspd; vz;zpf;if = 14
28

= 0.5 Nkhy;

gUkd; Nkhy;fspd; vz;zpf;if × Nkhyhh; gUkd;

gUkd; = 0.5 × 22.4 = 11.2 ypl;lh;

rjtPj ,iaG fzf;Ffs;

1. H2SO4y; cs;sS d; rjtPj ,iagpidf; fhz;f.
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H2SO4 d; %yf;$W epiw

= (1 × 2) + (32 × 1) + (16 × 4)
= 2 + 32 + 64 = 98 fp

ry;ghpd; rjtPj ,iaG= ry; ghpd; epiw

 d;  %yf;$W  epiw2 4H SO
× 100

ry;ghpd; rjtPj ,iaG= 32 100 32.65%
98

´ =

epidtpy; nfhs;f:

· xj;jmZvz;izAk;  NtWgl;lepiwvz;fisAk;  nfhz;lxNujdpkj;jpd;

ntt;NtWmZf;fs; INrhlhg;Gfs; vdg;gLk;. v.fh. 17Cl35, 17Cl37.

· xj;jepiwvz;izAk;  NtWgl;lmZvz;fisAk;  nfhz;lntt;NtWjdpkj;jpd;

mZf;fs; INrhghh;fs; vdg;gLk;. v.fh. (18Ar40, 20Ca40)

· epA+l;uhd;fspd;
vz;zpf;ifiaAk;>NtWgl;lmZvz;fisAk;>NtWgl;lepiwvz;fisAk;

nfhz;lntt;NtWjdpkq;fspd; mZf;fs; INrhNlhd;fs; vdg;gLk;. (6C13, 7N14).

· xUjdpkj;jpd;  xg;GmZepiwvd;gJmj;jdpkj;jpd;  ruhrhpmZepiwf;Fk; C  –
12mZtpd; epiwapy; 1/12gq;fpd; epiwf;Fk; cs;stpfpjkhFk;.

· xUjdpkj;jpd; ruhrhpmZepiwvd;gJ ,aw;ifapy; fpilf;ff;$bamj;jdpkj;jpd;
xt;nthUINrhNlhg;Gfspd;  rjtPjgutiymjd;  fZepiwahy;
ngUf;fpf;fpilf;Fk; kjpg;Gfspd; $l;Lj;njhiff;Fr; rkkhFk;.

· xg;G %yf;$W epiwvd;gJxU %yf;$wpd; epiwf;Fk;>C – 12mZtpd; epiwapy;

1/12gq;fpd; epiwf;Fk; cs;stpfpjkhFk;.

· mtfhl;Nuh  $w;wpd;gb>“khwhntg;gkw;Wk;  mOj;jepiyapy;
rkgUkDs;sthAf;fs;  midj;Jk;  rkmsTvz;zpf;ifapyhd %yf;$Wfisf;
nfhz;bUf;Fk;”.

· khwhntg;gkw;Wk;  mOj;jepiyapy;  xUFwpg;gpl;lgUkDs;sthAmy;yJMtpapd;
epiwf;Fk;  mNjgUkDs;si`l;u[d;  mZtpd;  epiwf;Fk;
cs;stpfpjNkMtpmlh;j;jpvdg;gLk;.

· mZfl;Lvz; = %yf;$W epiw/mZepiw

· xg;G %yf;$W epiw= 2 х Mtpmlh;j;jp
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10th mwptpay;

myF– 8
jdpkq;fspd; Mth;j;jd tifg;ghL

mwpKfk;:

tpQ;Qhdj;jpy;>  Ntjpapay;  Jiwapy;  18  Mk;  kw;Wk;  19  Mk;  E}w;whz;Lfspy;>
Jhpjkhw;wq;fs; epfo;e;jd. fp.gp. (ngh.M) 1860 y; tpQ;Qhdpfshy; 60 jdpkq;fSk;
mtw;wpd;  epiwfSk;  fz;Lgpbf;fg;gl;bUe;jd.  mtw;Ws;  rpy>gz;Gfspy;
xj;jpUe;jjhy;>xNunjhFjpfspy;  thpirg;gLj;jg;gl;ld.  ,f;fhyf;fl;lj;jpy;
ntt;NtWGjpajdpkq;fs;  ntt;NtWgz;GfNshLfz;Lgpbf;fg;gl;ld.
xt;nthUjdpkj;jpd;  gz;Gfisjdpj;jdpNamwptjw;Fgjpyhf>mtw;iwj;
njhFjpfshTk;>njhlh;fshfTk;  xUq;fpizj;J>  gpd;  gz;Gfisxg;gpl;Lg;  ghh;j;jy;
vspikahf ,Uf;Fk; vdfUjg;gl;lJ. fha;fisAk;.fdpfisAk; mtw;wpd; gz;Gfs;
nghWj;Jtifg;gLj;JtJNghyjdpkq;fisMth;j;jdg;  gz;Gfs;  %yk;
thpirg;gLj;jyhk;  vdfUjpdh;.  vdNtmwpQh;fs;
jf;ftopapy;>jdpkq;fisthpirg;gLj;jgyKaw;rpfisNkw;nfhz;ldh;.  fle;jxd;gjhk;
tFg;Gg;  ghlj;jpy;  jdpkq;fisthpirg;gLj;jele;jKe;ijaKaw;rpfisg;
gw;wpmwpe;jPh;fs;.  xd;gjhk;  tFg;gpy;  jdpkq;fistifg;gLj;Jjy;  ghlj;jpy;
ngw;wmwptpd;  njhlh;r;rpahf>ehk;  cah;  rpe;jidfNshLKd;  njhlh;e;J>jdpkq;fspd;
gz;Gfisg; gw;wpamwpittsh;j;Jf; nfhs;Nthk;.

etPdMth;j;jdtpjp:

nkd;lyPgpd;  Mth;j;jdml;ltizapy;  jPh;f;fKbahjrpyKuz;ghLfs;  ,Ue;jd.

cjhuzkhfmZepiw(39.95 amu)nfhz;lMh;fhd; jdpkk;>Kd;dhYk;>mZepiw(39.10
amu)nfhz;lnghl;lhrpak;  jdpkk;  gpd;dhYk;  thpirg;gLj;jg;gl;ld.
mZepiwiaikakhff;  nfhz;LmLf;FNthkhapd;>nghl;lhrpaj;jpd;  ,lj;ij>Mh;fhd;
ngw;wpUf;Fk;.  ypj;jpak;  Nrhbak;  cs;snjhFjpapy;  Mh;fhidve;jxUNtjpayhsUk;
itf;fkhl;lhh;fs;.  ,it>mZepiwvd;wmbg;giliatplNtWxUmbg;gilg;
gz;gpw;FtoptFj;jd.  nkz;lyPg;  kw;Wk;  mtNuhL  ,Ue;jth;fSf;FmZtpy;
cs;sGNuhl;lhd;fspd;  vz;zpf;ifmbg;gilgz;ghf
,Uf;fpwJvd;gJmwpaf;$lhjjha; ,Ue;jJ.

1912  Mk;  Mz;Ln`d;wpNkh];Nyhvd;wgphpl;ld;
tpQ;QhdpMth;j;jdthpirg;gLj;jYf;F>mZvz;
vd;gJrpwe;jmbg;gilvd;wcz;ikiaf;  fz;lwpe;jhh;.  mZvz;  vd;gJxUmZtpd;
cs;sGNuhl;lhdpd;vz;zpf;ifiaNah>my;yJvyf;l;uhdpd;
vz;zpf;ifiaNahFwpf;Fk;>MfNtMth;j;jdtpjpiaf;
fPo;f;fz;lthWNkk;gLj;jpmwpayhk;.

‘jdpkq;fspd;  ,aw;gpay;  kw;Wk;  Ntjpapay;  gz;Gfs;  mtw;wpd;  mZvz;fisr;
rhh;e;JmikAk;’.

etPdMth;j;jdml;ltiz:

etPdMth;j;jdtpjpapd;  gb>jdpkq;fs;>mZvz;  mjpfhpg;gpw;FVw;whw;Nghy;
etPdml;ltizapy;  thpirg;gLj;jg;gl;Ls;d.  Ntjpapay;  jdpkq;fs;>jq;fs;
gz;GfisKiwNaczh;j;Jk;
tifapy;>njhlh;fshfTk;>njhFjpfshfTk;>etPdMth;j;jdml;ltizapy;
thpirg;gLj;jg;gl;;Ls;sd.  118  jdpkq;fs;  nfhz;letPdMth;j;jdml;ltiziaf;
fhl;Lfpd;wJ.

fle;jxd;gjhk;  tFg;gpy;  fw;wMth;j;jdml;ltizapd;  rpwg;gk;rq;fspd;
njhlh;r;rpahf>njhFjpkw;Wk; njhlh;fspd; rpwg;gk;rq;fismwpatpioNthk;.
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njhlh;fspd; rpwg;;gk;rq;fs;

· jdpkq;fspd;  fpilkl;lthpirfs;  njhlh;fshFk;.  Mth;j;jdml;ltizapy;
nkhj;jk; 7 njhlh;fs; cs;sd.

· Kjyhk;  njhlh;  (mZvz; 1 kw;Wk;  2) ,j;njhlh;  kpfr;rpwpanjhluhFk;.  ,jpy;
i`l;u[d; kw;Wk; P̀ypak; vDk; 2 jdpkq;fNscs;sd.

· ,uz;lhk;  njhlh;  (mZvz;  3  ypUe;J  10  tiu)  ,J rpwpanjhluhFk;.  ,jpy;

‘Li’ apypUe;J‘Ne’ tiu 8 jdpkq;fs; cs;sd.

· %d;whk;  njhlh;  ,JTk;  xUrpwpanjhluhFk;.  (mZvz;  11  ypUe;J  18  tiu)

,jpy; ‘Na’apypUe;J‘Ar’tiu 8 jdpkq;fs; cs;sd.

· ehd;fhk;  njhlh;  (mZvz;  19  ypUe;J  36  tiu)  ,J  xUePz;lnjhluhFk;.

,jpy; ‘K’apypUe;J>‘Kr’tiu>  18  jdpkq;fs;  cs;sd.  ,tw;wpy;  8
rhjhuzjdpkq;fSk;> 10 ,ilepiyj; jdpkq;fSk; cs;sd.

· Ie;jhk;  njhlh;  (mZvz;  37  ypUe;J>  54  tiu)  ,JTk;  xUePz;lnjhluhFk;.

,jpy; RbapypUe;JXetiu  18  jdpkq;fs;  cs;sd.  ,tw;wpy;  8
rhjhuzjdpkq;fSk;> 10 ,ilepiyj; jdpkq;fSk; cs;sd.

· Mwhk; njhlh; (mZvz; 55 ypUe;J 86 tiu) ,J kpfePz;lnjhluhFk;. ,jpy;

‘Cs’ypUe;J>‘Rn’ tiu32 jdpkq;fs; cs;sd. ,tw;Ws; 8 rhjhuzjdpkq;fs;> 10
,ilepiyj; jdpkq;fs; kw;Wk; 14 cs;,ilepiyj; jdpkq;fs; (yhe;jidLfs;)
vdMFk;.

· Vohk; njhlh; (mZvz; 87 ypUe;J> 118 tiu) Mwhk; njhliug; Nghy> ,JTk;

32  jdpkq;fs;  nfhz;lJ.  rkPgj;jpy;>ehd;Fjdpkq;fs;  ml;ltizapy; IUPAC
My; cl;gLj;jg;gl;ld.

njhFjpfspd; rpwg;gk;rq;fs;:

· Mth;j;jdml;ltizapy;
NkypUe;JfPohfthpirg;gLj;jg;gl;ljdpkq;fs;>njhFjpfs;  vdg;gLk;.
ml;ltizapy; nkhj;jk; 18 njhFjpfs; cs;sd.

· jdpkq;fspd;  nghJthdrpwg;gpay;Gfisitj;Jntt;NtWFLk;gq;fshfj;
njhFf;fg;gl;Ls;sd.

· njhFjp  3-d;  mq;fkhfj;  jpfOk;>yhe;jidLkw;Wk;  Mf;bizLfs;  cs;
,ilepiyj; jdpkq;fs; vdmiof;fg;gLk;.

· G+[;[paj;  njhFjpiaj;  jtpu>kw;wnjhFjpfspy;  cs;sjdpkq;fspd;
ntspf;$l;by;>xj;jvz;zpf;ifcs;svyf;l;uhd;fSk;>xj;j  ,izjpwDk;
ngw;wpUf;Fk;.  vLj;Jf;fl;lhf>njhFjp  1y;  cs;sjdpkq;fs;  ntspMw;wy;

kl;lj;jpy;  xUvyf;l;uhd;  kl;Lk; 1S1ngw;wpUg;gjhy;>fhucNyhfj;  jdpkq;fspd;
,izjpwd; 1 MFk;.

njhFjp
vz;

FLk;gk;

1 fhu cNyhfq;fs;
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·xj;jnjhFjpapy;  cs;sjdpkq;fs;  xj;jvyf;l;uhd;  mikg;Gfisg;
ngw;W>xj;jNtjpg;gz;GfNshLjpfOk;.

·,ay; gz;Gfshd>cUFepiy>nfhjpepiykw;Wk; mlh;j;jpMfpadrPuhfkhWgLk;.

· G+[;[paj;  njhFjpj;  jdpkq;fs;>epiyahdvyf;l;uhd;  mikg;igntspf;$l;by;
ngw;wpUg;gjhy;>tpidAwhjd;ikiag; ngw;wpUf;Fk;.

Mth;j;jdgz;Gfspy; Vw;gLk; epfo;Tfs;:

jdpkq;fspd;  vyf;l;uhd;  mikg;G>rPuhfepfOk;  ,ay;  kw;Wk;  Ntjpapay;
gz;Gfistpsf;fcjTfpd;wd.  jdpkthpirml;ltizapy;  cs;sjdpkq;fspd;
gz;Gfs;.  Fwpg;gpl;lrPuhd  ,ilntspf;Fg;  gpwFkPz;Lk;  xNukhjphpapUf;Fk;
epfo;TMth;j;jdgz;Gvdg;gLk;.

gz;Gfshd>mZMuk;>madpMuk;>madpahf;Fk;  Mw;wy;>vyf;l;uhd;>fth;jd;ik>vyf;l;uhd;
ehl;lk;  MfpadMth;j;jdj;  gz;igfhl;Lfpd;wd.  etPdml;ltizahdJjdpkq;fspd;
nghJg;gz;GfisAk;>njhFjpkw;Wk;  njhlh;fspy;  Vw;gLk;  jdpkq;fspd;
rPuhdkhw;wq;fisAk;  mwpKfkhfhjjdpkq;fSf;Fk;  kpfj;  njspthfj;  jUfpd;wJ.
,g;gFjpapy; gpd;tUk; Mth;;j;jdgz;Gfisg; gw;wpmwpayhk;.

mZMuk;:

xUmZtpd;  Muk;  vd;gJmjd;  mZf;fUtpd;  ikaj;jpw;Fk;>  ,izfpwvyf;l;uhd;
cs;sntspf;$l;bw;Fk;  ,ilNaahd  J}uk;  vdtiuaWf;fg;gLk;.  xUjdpj;jmZtpd;
Muj;ij>NeubahfmstplKbahJ.  ke;jthAf;fs;  jtpu>tof;fkhfmZMuk;
vd;gJnjhlh;GilamZf;fSf;ffpilNacs;sgpizg;gpd;
jd;ikianghWj;J>rfg;gpizg;GMuk;  my;yJcNyhfMuk;  vd;wiof;fg;gLk;.
mUfUNfcs;s ,uz;LcNyhfmZf;fspd; cl;fUf;fSf;F ,ilNacs;s J}uj;jpd;
ghjpNacNyhfMuk; vdg;gLk;.

1. cNyhfkw;wjdpkq;fspy;>cs;smZMuk;  rfg;gpizg;GMuk;  vd;wiof;fg;gLk;.
xd;iwrfg;gpizg;ghy;  gpizf;fg;gl;Ls;s  ,uz;Lxj;jmZf;fspd;
mZf;fUf;fSf;F  ,ilNa  Md  njhiytpd;  ghjpasTrfg;gpizg;GMuk;

vdg;gLk;.  vLj;Jf;fhl;lhf>H2  %yf;$wpy;>  ,uz;L  \i`l;u[d;  mZf;fUfSf;F

,ilapy;  cs;s  J}uk; 0.74A˚. ,jd;  rfg;gpizg;GMukhdJ. 0.74/2  =  0.37A˚
vd;Wfzf;fplyhk;.

jdpkthpirml;ltizapy;  cs;sjdpkq;fspd;  mZMuq;fisg;  ghh;f;Fk;  NghJ>
,UNtWepfo;Tfs;  njspthFk;.  njhlhpy;>  ,lJGwj;jpypUe;JtyJGwkhfnry;ifapy;.
jdpkq;fspd;  mZMuq;fs;  FiwAk;.  Mdhy;  njhFjpapy;  NkypUe;JfPohf
,wq;Fk;NghJmZMuq;fs;  mjpfhpf;Fk;.  ,jd;  fhuzj;ijfPo;f;fz;lthWmwpayhk;.
njhFjpapy;  NkypUe;JfPohf  ,wq;Fk;NghJ>ntspf;$L  vz;  mjpfhpf;Fk;

2 fhu kz; cNyhfq;fs;
3 - 12 ,ilepiy cNyhfq;fs;
13 Nghuhd; FLk;gk;
14 fhh;gd; FLk;gk;
15 iel;u[d; FLk;gk;
16 Mf;]p[d;  FLk;gk;  (m)  fhy;Nfh[d;

FLk;gk;
17 N`y[d;fs;
18 ke;j thAf;fs;
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,jdhy;>ntspf;$l;bw;Fk;  Mw;wy;  kl;lj;jpw;Fk;  mZf;fUtpw;Fk;  ,ilg;gl;l  J}uk;
mjpfhpj;Jfth;r;rptpirFiwe;J>cUtsTnghpjhff; fhzg;gLk;.

khwhfnjhlhpy;  ,lk;  Gwj;jpypUe;JtyJGwkhfnry;ifapy;>Mw;wy;  kl;lk;
khWtjpy;iy.  Mdhy;  GNuhl;lhdpd;  vz;zpf;ifmjpfhpj;Jnry;Yk;.  mjpfhpf;Fk;
Neh;kpd;  Rikf;FVw;gvyf;l;uhd;fs;  kPJs;sfth;r;rptpirmjpfhpg;gjhy;  mZtpd;
cUtmsTFiwfpwJ.  mZMukhdJypj;jpaj;jpypUe;JNghuhDf;Fnry;Yk;
NghJvt;thWFiwfpwJ

madpMuk;:

xUmadpapd;  fUikaj;jpw;Fk;>mt;tadpapd;  vyf;l;uhd;  jpus;  Kfpy;  kPJmjd;
fUthy;  fth;r;rptpirnrYj;j  ,aYk;  J}uj;jpw;Fk;  ,ilNaahdnjhiyTmadpMuk;
vdtiuaWf;fg;gLk;.  xUmZthdJvyf;l;uhd;fis  ,oe;Njh>Vw;NwhmadpahfkhWk;.
vyf;l;uhd;  ,of;Fk;  mZ>Neh;kpd;  Rik  ngw;W>Neh;kpd;  madpvd;wiof;fg;gLk;
vyf;l;uhidVw;Fk; ‘mZ>vjph;  kpd;Rikngw;W>vjph;kpd;  madpvd;wiof;fg;gLk;.
fiury;fspd;  ,ay;GfisAk;.  madpj;jpz;kq;fspd;
tbtikg;GfisAk;>jPh;khdpf;f>madpfspd;  cUtsTKf;fpakhFk;.  Neh;kpd;
madpahdJmjd;  njhlh;GilamZittplcUtstpy;  rpwpjhfTk;>vjph;kpd;
madpahdJmjd; njhlh;GilamZittplcUtstpy; nghpjhfTk; fhzg;gLk;.

cjhuzkhfypj;jpak;  kw;Wk;  Nrhbak;  jq;fsJntspMw;wy;  kl;lj;jpy;  cs;sXh;
vyf;l;uhid  ,oe;JNeh;kpd;  madpfshfpd;wd.  ,t;tadpfs;>jk;
njhlh;GilamZf;fistplcUtpy;  rpwpjhf  ,Uf;ff;  fhuzk;>cl;fUtpw;Fk;>kPjKs;s
cs; Mw;wy; kl;lvyf;l;uhd;fSf;Fk; ,ilNacs;smjpffth;r;rptpirNafhuzk; MFk;.
g;@hpd;  kw;Wk;  FNshhpd;  jq;fsJntspf;$l;by;  xUvyf;l;uhidVw;Wvjph;kpd;
RikAilamadpfshfpd;wd.  cl;fUthdJvjph;kpd;  RikAilamadpfspy;
cs;sntspf;$l;Lvyf;l;uhd;fspy;  fhl;Lk;  <h;g;GtpirahdJmNjjdpkj;jpd;
eLepiymZtpy;  fhl;LtijtplFiwT.  MfNtmZMuj;jpy;
fz;lJNghy>madpMuq;fSk;  njhlhpy;
,lg;Gwj;jpypUe;Jtyg;GwkhfFiwe;Jk;>njhFjpapy;>NkypUe;JfPohfmjpfhpj;Jk;
fhzg;gLk;.

madpahf;Fk; Mw;wy;:

mb  Mw;wy;  epiyapy;  cs;seLepiyj;  jd;ikcilajdpj;jthAepiymZxd;wpd;
,izjpwd;  $l;bypUe;J  ,yFthfg;  gpizf;fg;gl;Ls;sxUvyf;l;uhidePf;fpNeh;kpd;
madpahfkhw;Wtjw;FNjitg;gLk;  Fiwe;jgl;rMw;wy;>madpahf;Fk;  Mw;wy;  vdg;gLk;.

,ijmadpahf;Fk;  vd;jhy;gpvd;Wk;  miof;fyhk;.   ,jd;  myFKJ  /  mol.
madpahf;Fk; Mw;wy; mjpfhpf;Fk; NghJ>vyf;l;uhidePf;FtJfbdkhfpd;wJ.

njhlhpy;  mZMuk;  ,lk;  Gwj;jpypUe;JtyJGwkhfnry;ifapy;
Fiwtjhy;>vyf;l;uhidePf;f>mjpfMw;wy;  Njitg;gLk;.  MfNt>njhlhpy;>
,lJGwj;jpypUe;JtyJGwk; nry;ifapy;>madpMf;Fk; Mw;wy; mjpfhpf;fpd;wJ. Mdhy;
njhFjpapy;  NkypUe;JfPohf  ,wq;Fifapy;>mZtpd;  cUtsTmjpfhpg;gjhYk;>
,izjpwvyf;l;uhd;fs;  ,yFthfgpizf;fg;gl;bUg;gjhYk;>madpahf;Fk;  Mw;wy;  kpfr;
rpwpjsNtNjitg;gLk;.  MfNt>njhFjpapy;  NkypUe;JfPopwq;Fifapy;  madpahf;Fk;
Mw;wy; FiwAk; jd;ikngw;wpUf;Fk;.

Fwpg;G:

· Neh;kpd; Rik mjpfhpf;Fk; NghJNeh;kpd; madpapd; cUtsTFiwAk;.

· vjph;kpd;Rikmjpfhpf;Fk; NghJvjph;kpd; madpapd; cUtsTmjpfhpf;Fk;.

vyf;l;uhd; ehl;lk;:
xUjdpj;jeLepiycilathAepiymZxd;wpd;  ,izjpwd;
$l;by;>xUvyf;l;uhidNrh;j;J>mjd;  vjph;  kpd;  RikAilamadpiacUthf;Fk;
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NghJntspg;gLk;  Mw;wy;  vyf;l;uhd;  ehl;lk;  vdg;gLk;.madpahf;Fk;  Mw;wiyg;
Nghy>vyf;l;uhd;  ehl;lKk;  njhlhpy;
,lg;Gwj;jpypUe;J>tyg;Gwkhfmjpfhpj;Jk;>njhFjpapy;  NkypUe;JfPohfFiwe;Jk;
fhzg;gLk;.

,jd; myFKJ/mol MFk;.

A(g) + e-→ A-(g) + Mw;wy;

CI(g) + e-→ CI-(g) +Mw;wy;

vyf;l;uhd; fth;jd;ik:

rfg;gpizg;gpy;  gq;fplg;gl;Ls;svyf;l;uhd;  ,izapidjd;idNehf;fpftUk;

gz;G>vyf;l;uhd; fth;jpwd; vdg;gLk;. cjhuzkhfHCl %yf;$iwvLj;Jf; nfhs;Nthk;.
i`l;u[d;  kw;Wk;  FNshhpd;  mZf;fs;
xUvyf;l;uhidgq;fpl;Lrfg;gpizg;gpidcUthf;Fk;.  FNshhpd;  mZtpw;Fvyf;l;uhd;
fth;j;jd;ikmjpfk;.  mjdhy;>gq;fPl;Lvyf;l;uhd;fisi`l;u[d;  tpl>FNshhpd;
mZjd;ikNehf;fp  ,Oj;Jf;  nfhs;Sk;.  gpizg;GcilAk;

NghJgpizvyf;l;uhd;>FNshhpDld;  nrd;WH+kw;Wk; Cl-madpfs;  cUthFk;.
,ijfPo;f;fhZk; glq;fspd; %yk; mwpayhk;.

i`l;u[Df;Fk;>FNshhpDf;Fk; cs;sxg;gPl;Lvyf;l;uhd; fth;jd;ik:

vyf;l;uhd;  fth;j;jd;ikahdJfPo;f;fhZk;
NrhjidKbTfshd>gpizg;GMw;wy;>madpahl;Fk;  Mw;wy;>vyf;l;uhd;  ehl;lk;
Mfpatw;iwr; rhh;e;JmikAk;.

vyf;l;uhd;  fth;j;jd;ikiafzf;fpLtjpy;>ghypq;  mstPLngUk;  gq;fspf;fpd;wJ.  ,jd;
%yk;>  xu  %yf;$wpd;  mZf;fSf;F  ,ilapy;  cs;sgpizg;gpd;  jd;ikia
(madpg;gpizg;Gmy;yJrfg;gpizg;G) mwpayhk;.

rpyjdpkq;fspd; vyf;l;uhd; fth;j;jd;ikiaf; fPNofhz;f.

F – 4.0, Cl – 3.0, Br – 2.8, I = 2.5, H = 2.1, Na = 1
,UmZf;fSf;F  ,ilNacs;svyf;l;uhd;  fth;jd;iktpj;jpahrk; 1.7vd
,Ue;jhy;>mg;gpizg;G50%madpj;jd;ikAk;>50%rfg;gpizg;Gj;  jd;ikiaAk;
ngw;wpUf;Fk;.

mt;tpj;jpahrk; 1.7 I tplFiwthapd; mg;gpizg;Grfg;gpizg;ghFk;.

tpj;jpahrkhdJ 1.7 I tplmjpfnkdpy; mg;gpizg;Gmadpg;gpizg;ghFk;.

njhlhpy;>  ,lg;gf;fj;jpypUe;Jtyg;gf;fkhfnry;Yk;  NghJvyf;l;uhd;
fth;jd;ikmjpfhpf;Fk;.  Vnddpy;  mZf;fUkpd;Rikmjpfhpf;Fk;NghJ>vyf;l;uhd;
fth;r;rptpirmjpfkhFk;.  njhFjpapy;  NkypUe;JfPohf  ,wq;Fifapy;  vyf;l;uhd;
fth;jd;ikFiwfpwJ. Vnddpy;>Mw;wy; kl;lj;jpd; vz;zpf;ifmjpfkhfpwJ.

Mth;j;jdg; gz;G njhlhpy; khw;wk; njhFjpapy; khw;wk;
mZMuk; FiwfpwJ mjpfhpf;fpwJ
MadpMuk; FiwfpwJ mjpfhpf;fpwJ
madpahf;Fk; Mw;wy; Mjpfhpf;fpwJ FiwfpwJ
vyf;l;uhd; ehl;lk; mjpfhpf;fpwJ FiwfpwJ
vyf;l;uhd; fth;j;jd;ik Mjpfhpf;fpwJ FiwfpwJ.

cNyhftpay;:

kdpjtho;Tntt;NtWcNyhfq;fSld;  njhlh;GilaJ.
md;whltho;tpaypy;>cNyhfq;fisehk;  gad;gLj;JfpNwhk;.  kdpjclypy;
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Nrhbak;>nghl;lhrpak;>fhy;rpak;>  ,Uk;GKjyhdcNyhfq;fs;  ,d;wpaikah  ,lk;
ngw;Ws;sd. ,t;TNyhfq;fspd; FiwghLfs; tsh;rpijkhw;wq;fisg; ghjpj;J>Neha;fs;
cUthff;  fhuzkhFk;.  MfNt>cNyhfq;fs;>ek;tho;tpy;  Kf;fpagq;Ftfpf;fpd;wd.
,g;gFjpapy;>cNyhftpay;  %yk;  cNyhfq;fs;
vt;thWgphpj;njLf;fg;gLfpd;wdvd;gNjtpthpf;fyhk;.

cNyhfq;fismtw;wpd;  jhJf;fspypUe;Jgphpj;njLj;J>  ,ay;  kw;Wk;  Ntjpapay;
gz;GfSf;FVw;whw;Nghy;  mtw;iwcNyhff;
fyitfshfkhw;wp>ntt;NtWgad;ghl;Lf;Fcl;gLj;Jk;  mwptpaNycNyhftpay;
vdg;gLk;. cNyhftpaypd; nray;ghLfs; %d;Wgbfisf; nfhz;lJ.

· jhJf;fismlh;g;gpj;jy;  ,k;Kiwapd;  %yk;>jhJf;fspy;  cs;skhRf;fs;
ePf;fg;gLfpd;wd.

· cNyhfj;ijcUthf;fy;  ,k;Kiwapy;>jhJtpy;  ,Ue;JcNyhfk;
gphpj;njLf;fg;gLfpwJ.

· cNyhfj;ijJ}a;ikahf;fy;  ,k;Kiwapy;  cNyhfkhdJ
J}a;iknra;ag;gLfpwJ.

cNyhftpaypy; cs;sfiyr; nrhw;fs;

fdpkq;fs;:xUfdpkk;  vd;gJjdpNrh;kkhfNthmy;yJntt;NtWNrh;kq;fisr;
Nrh;j;Jmlf;fpa $l;Lf; fyitahfNthGtpapy; fhzg;gLk;.

jhJ:  vf;fdpkj;jpypUe;J>cNyhfkhdJvspjpy;>rpf;fdkhf>nghpamstpy;
gphpj;njLf;fKbfpwNjhmJNtjhJvdg;gLk;.

cjhuzkhffspkz;Zk; (Al2O3.2SiO2.2H2O) ghf;irl;Lk; (Al2O3.2H2O)
mYkpdpaj;jpd;  fdpkq;fshFk;.  Mdhy;>ghf;irl;bypUe;JmYkpdpak;
,yhgfukhfgphpj;njLf;fKbtjhy;>ghf;irl;lhdJmYkpdpaj;jpd;  jhJvd;Wk;>fspkz;
mjd; fdpkk; vd;Wk; miof;fg;gLk;.

Ruq;fcw;gj;jp:Gtpj;  Njhl;bypUe;J>jhJf;fisg;  gphpf;Fk;
KiwNaRuq;fcw;gj;jpvdg;gLk;.

jhJf;$sk; my;yJfhq;F: cNyhfj; jhJg;nghUl;fNshLfye;Js;skz; kw;Wk; ghiwj;
J}s; khRf;fs; fhq;Fmy;yJjhJf;$sk; vdg;gLk;.

,sf;fp:jhJTld;  cs;skhRf;fis  (fhq;F)  cUfpLk;
Nrh;kkhfkhw;wp>mijePf;fpljhJTld;  Nrh;f;Fk;  nghUNs  ,sf;fpvdg;gLk;.

v.fh>CaO(fhuj;jd;ikaJ)>SiO2(mkpyj;jd;ikaJ)

frL:cNyhfj;ijg;  gphpj;jypy;>  ,sf;fpjhJf;  $sj;Jld;  tpidGhpe;JcUthf;Fk;
tpisnghUNsfrLvdg;gLk;.

jhJf;$sk; + ,sf;fp→frL

cUf;fpg;gphpj;jy;:tWj;jcNyhfMf;iril>cNyhfkhfcUfpaepiyapy;>khw;Wk;
xUxLf;ftpidNacUf;fpg;gphpj;jy;  MFk;.  ,k;Kiwapy;  fhq;Fvdg;gLk;
khRf;fs;>Nrh;f;fg;gl;l ,sf;fpahy; frlhfePf;fg;gLfpd;wd.

jhJf;fisgphpj;njLf;Fk; Kiwfs; my;yJmlh;g;gpf;Fk; Kiwfs;:

jhJf;fspd;  ,ay;igg;nghWj;J>mtw;wpypUe;JcNyhfj;ijg;  gphpj;njLf;Fk;
KiwahdJehd;Ftifg;gLk;. cNyhfq;fspd; ntt;NtWjhJf;fs; gl;bayplg;gl;Ls;sJ.
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ed;F J}shf;fg;gl;ljhJf;fismlh;g;gpf;Fk; Kiwfs; fPo;f;fz;lthWmikfpd;wd.

1. GtpaPh;g;GKiwapy; gphpj;jy;:

jj;Jtk;:jhJf;fSf;Fk;>jhJf;  $sq;fSf;Fk;>  ,ilapy;  cs;smlh;j;jpNtWghL
,k;Kiwapd;  mbg;gilahFk;.  Mf;irLjhJf;fs;  ,k;Kiwapdhy;

J}a;ikahf;fg;gLfpd;wd. v.fh. N`kill; Fe2O3(,Uk;gpd; JhJ)

Kiw: ed;F  J}shf;fg;gl;ljhJ>mjph;tilak;  rha;  jsj;jpd;Nky;  nfhl;lg;gLk;.
gpwFePh;  mjd;  Nky;  gPa;r;rpmbf;fg;gLk;.  ,dhy;>mlh;j;jpkpFjhJ  J}s;fs;
fPNojq;fptplNyrhdjhJf;$sq;fs; jz;zPuhy; fOtpePf;fg;gLfpd;wd.

2. fhe;jKiwgphpg;G:

jj;Jtk;:jhJf;fspd;  fhe;jj;jd;ik>gphpj;jypd;  mbg;gilahfmikfpwJ.
jhJNthmy;yJjhJf;$sNkhfhe;jj;  jd;ikngw;wpUg;gpd;>

,k;Kiwnray;gLj;jg;gLk;. v.fh. bd;];Nlhd; SnO2nts;sPaj;jpd; jhJ.

Kiw:ed;FJ}shf;fq;g;gl;ljhJthdJ  ,uz;LcNyhfcUisfSf;FCNlnry;Yk;
,aq;Fngy;bd;  %yk;  nfhl;lg;gLfpd;wJ.  ,t;  cUisfspy;  xd;Wfhe;jj;
jd;ikAld;  ,Ug;gjhy;>fhe;jj;  Jfs;fs;>fhe;jjd;ikAs;scUisahy;
<h;f;fg;gl;Lfhe;jjd;ikaw;wJfs;fs; njhiytpy; nrwpe;Jgphpf;fg;gLk;.

3. Eiukpjg;GKiw:

jj;Jtk;:igd;  Mapypd;  %yk;  jhJf;fisAk;>ePhpd;  %yk;  jhJf;$sq;fisAk;
ve;jmstpw;Fvspjpy;  <ug;gjk;  Vw;wKbANkh>mJNt>  ,k;Kiwapd;  jj;JtkhFk;.
NyrhdjhJf;fshd>ry;igLjhJf;fs;>  ,k;Kiwapy;  mlh;g;gpf;fg;gLfpd;wd.  v.fh.

[pq;f; g;sd;l; ZnS.

Kiw:ed;F  J}shf;fg;gl;ljhJthdJ>vz;nzAk;>ePUk;  nfhz;lxUnghpanjhl;bapy;
,lg;gl;L>mtw;wpd;  Nky;  ed;FmOj;jg;gl;lfhw;WnrYj;jg;gLfpd;wJ.
jhJthdJvz;nzapd;  %yk;
<ug;gLj;jg;gl;LEiutbtpy;>jhJf;$sj;jpypUe;Jgphpf;fg;gLfpd;wJ.
jhJthdJNyrhfcs;sjhy;  mJEiutbtpy;  ntspg;gug;gpw;Fte;JtpLk;.  khRf;fs;

mbapy; jq;fptpLk;. v.fh. [pq;f; g;sd;l; (ZnS)

4. NtjpKiw:kpfJ}aepiyapy;  cs;sjhJf;fismlh;gpj;jYf;F
,k;Kiwgad;gLj;jg;gLfpwJ.

jhJthdJ:jFe;jNtjpg;nghUSld;  tpidGhpanra;Jfiuar;  nra;tjd;
%yk;>fiuahjkhRf;fs;  tbf;fl;lypd;  %yk;  gphpj;njLf;fg;gLfpd;wd.  tbePh;
jFe;jNtjpg;nghUSld;  Nrh;f;fg;gl;L>tpidGhpe;JjhJtPo;gbthfkhWfpd;wJ.  v.fh.

ghf;irl; Al2O3. 2H2O (mYkpdpaj;jpd; Kf;fpajhJ)

jkpo;ehl;by; fpilf;Fk; jhJf;fs;:

Rz;zhk;Gf;fy; : Nfhit>flY}h;>jpz;Lf;fy;
[pg;rk; : jpUr;rp>Nfhitkhtl;lq;fs;.
ill;Nldpafdpkq;fs; : fd;dpahFkhp>ney;iykw;Wk; J}j;Jf;Fb
FNuhikl; :Nfhit>Nryk; khtl;lq;fs;
Nkf;dill;:jh;kGhp><NuhL>Nryk;>jpUtz;zhkiy
lq;f;];ld; : kJiu>jpz;Lf;fy;

cNyhfj;jpd; gz;Gfs;:
,aw; gz;Gfs;:
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1. ,ay;Gepiy:  vy;yhcNyhfq;fSk;>miwntg;gepiyapy;  jplepiyapy;  cs;sit.
(nkh;Fhpkw;Wk; fhypak; jtpu)

2. gsgsg;Gj; jd;ik: cNyhfq;fs; mjpfgsgsg;ghdit.

3. fbdjd;ik:  mNdfcNyhfq;fs;>fbdjd;ikiaAk;  typikiaAk;  ngw;wit
(Nrhbak;>nghl;lhrpak;>jtpu> ,it fj;jpahy; ntl;l ,aYk; nkd;ikngw;wit).

4. cUFepiykw;Wk;  nfhjpepiy:  tof;fkhf>cNyhfq;fs;  mjpcUFepiykw;Wk;
nfhjpepiyiag;  ngw;wpUf;Fk;.  mjpfntg;gepiyapy;  mitMtpahFk;.
(fhypak;>nkh;Fhp>Nrhbak;>nghl;lhrpak; jtpu)

5. mlh;j;jp: cNyhfq;fs; mjpfmlh;j;jpngw;wit. (Nrhbak; kw;Wk; nghl;lhrpak; jtpu
,it jz;zPh; tplmlh;j;jpFiwe;jit)

6. fk;gpahfePSk;  jd;ik:  cNyhfq;fs;  fk;gpahfePSk;  jd;ikadit.
mtw;iwcilf;fhky;>fk;gpahfePl;lKbAk;.

7. jflhFk;  jd;ik:  cNyhfq;fs;  jflhFk;  jd;ikngw;wit.
mjhtJ>mtw;iwve;jgpsTk; glhky;>mbj;jbj;Jjflhfkhw;wKbAk;.

8. ntg;gk;  kw;Wk;  kpd;flj;Jk;  jd;ik:  cNyhfq;fs;  ntg;gj;ijAk;>kpd;rhuj;ijAk;
vspjpy; flj;Jk; jd;ikad. v.fh. nts;sp>jhkpuk; (lq;f];ld; jtpu)

9. fiuAk; jd;ik: tof;fkhfcNyhfq;fs; jputfiug;ghd;fspy; fiuatjpy;iy.

jhJf;fspd; tiffs;:

Mf;irLjhJ fhh;gNdl; jhJ N`iyLjhJ ry;igLjhJ

ghf;irl;(Al2O3.2H2O) khh;gps; (CaCO3) fpiuNahiyl;

(Na3AlF6)
fyPdh(PbS)

Fg;iul; (Cu2O) khf;dirl;(MgCO3) /g;Sh;];ghh;(CaF2) ,Uk;Gigiul;

(FeS2)
N`kill;(Fe2O3) rpl;iul;(FeCO3) ghiwcg;G(NaCl) [pq;f;  g;sd;l;

(ZnS)

cNyhfMf;irbypUe;JcNyhfj;ijg; gphpj;jy; 3 tifg;gLk;

mjptpidgLk; cNyhfq;fs; rhjhuzkhftpidgLk;
cNyhfq;fs;

FiwthftpidgLk;
cNyhfq;fs;

Na, K, Ca, Mg, Al Zn, Fe, pb, Cu Ag, Hg
cNyhfMf;irLcNyhfkhf
kpd;dhw;  gFg;gpd;  %yk;
xLf;fk; milfpwJ

cNyhfMf;irLcNyhfkh
ffhh;gd;

(CoKe)cjtpAld;
NtjpxLf;fk; milfpwJ.

nrQ;#Nlw;wprpijTWjyhy;
cNyhfMf;irLcNyhfkh
fxLf;fk; milfpwJ

Ntjpapay; gz;Gfs;:

,izjpwvyf;l;uhd;fs;: cNyhfmZf;fs;  nghJthf  1>  2  my;yJ  3
vyf;l;uhd;fisntsp$l;by; ngw;Ws;sd.

madpcUthjy; gz;G: cNyhfq;fs; vyf;l;uhd;fis ,oe;JNeh;kpd; madpfshfkhWk;
jd;ikcilait. mjdhy; mitNeh;kpd; Rik ngWk;.
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madpkpd;Rik  ,oj;jy;: cNyhfq;fspd;  Nrh;kq;fs;  kpd;dw;gFj;jy;  tpidapd;
NghJ>cNyhfmadpfs; vjph;kpd;tha; te;jilAk;.

mZf;fl;Lvz;: cNyhf  %yf;$Wfs;>Mtpepiyapy;>xw;iwmZf;fl;Lvz;izg;
ngw;Ws;sd.

Mf;irLfspd; jd;ik:cNyhfMf;irLfs; nghJthffhuj;jd;ikcilad.

mYkpdpacNyhftpay;:

Gtpj;Njhl;by; kpfr; nrwpe;Jfhzg;gLk; cNyhfk; mYkpdpak; MFk;. ,jd; tpidgLk;
jpwd;  mjpfk;.  mjdhy;  Nrh;e;jepiyapy;  ,J  fhzg;gLk;.  ,jd;  Kf;fpaj;  jhJf;fs;
fPo;f;fz;lthWvOjyhk;.

mYkpdpajhJf;fs; tha;g;ghL
ghf;irl; Al2O3.2SiO2. 2H2O
fpiuNahiyl; Al3AlF6
nfhuz;lk; Al2O3

mYkpdpaj;jpd;  Kf;fpaj;  jhJghf;irl;  MFk;.  ,j;jhJtpypUe;JmYkpdpak;
gphpj;njLj;jy;> 2 epiyfspy; eilngWfpd;wJ.

ghf;irl;ilmYkpdhthfkhw;wk; nra;jy; Ngah; Kiw:

ghf;irl;ilmYkpdhthfkhw;Wjy; ,uz;Lgbfiscs;slf;fpaJ.

ghf;irl;  jhJtpid>ed;F  J}shf;fp>ryitNrhlhTld; 150˚C
ntg;gepiyapy;>Fwpg;gpl;lmOj;jj;jpy;  tpidg;gLj;Jk;  NghJ>Nrhbak;  nkl;lhmYkpNdl;
cUthfpwJ.

Nrhbak;  nkl;lhmYkpNdl;ilePhpdhy;  ePh;f;fr;  nra;tjhy;>mYkpdpak;
i`l;uhf;irLtPo;gbTcUthfpwJ.

,t;tPo;gbittbfl;b>ed;FfOtp  gpd; 100˚Cntg;gepiyapy;
cyh;j;jpl>mYkpdhcUthfpwJ.

2Al(OH)3
1000 C°¾¾¾®Al2O3 + 3H2O

mYkpdhit>kpd;dhw;gFj;jy; %yk; xLf;fk; nra;jy; `hy; Kiw:

kpd;dhw;gFg;Gfydpy; cUfpamYkpdhit>kpd;dhw; gFg;GKiwapy; xLf;fpl>mYkpdpak;
fpilf;fpwJ.

mYkpdpak;  vjph;kpd;thapYk;>Mf;]p[d;  Neh;kpd;thapYk;  ntspahfpwJ.  ntspahFk;

Mf;]p[d;>fpuhigl;Lld; Nrh;e;JCO2thfkhWfpwJ.

vjph;kpd;tha;: fpuhigl; G+rg;gl;l ,Uk;Gj; njhl;b

Neh;kpd;tha;: cUfpakpd;gFspapy; njhq;ftplg;gl;lfpuhigl; Jz;Lfs;

kpd;gFsp:  J}a  mYkpdh+cUfpafpiuNahiyl; + /g;@h;];ghh;  (,J  kpd;gLspapd;
cUf;fpntg;gepiyiaf; Fiwf;Fk;)

ntg;gepiy : 900˚C – 950˚C
kpd; mOj;jk; : 5 – 6 V
xl;Lnkhj;jtpid: 2AL2O3 → 4Al+3O2↑
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,aw;gz;Gfs;:

· ,Jnts;spiag; Nghd;wntz;ikahdcNyhfk;.

· ,JNyhrhd>mlh;j;jpFiwe;jcNyhfk; (27)

· jflhfmbf;fyhk;>fk;gpahfePl;lyhk;.

· ,Jntg;gj;ijAk;>kpd;rhuj;ijAk; ed;Fflj;Jk;

· ,jd; cUFepiy660˚C

· gsgsg;ghdxspUk; Njhw;wk; nfhz;ljhfkhw;w ,aYk;.

Ntjpg; gz;Gfs;:

1. fhw;Wld;  tpid: cyh;e;jfhw;Wld;  mYkpdpak;  tpidGhpahJ.

800˚Cntg;gepiyapy;  mYkpdpak;  fhw;Wld;  tpidGhpe;JMf;irLkw;Wk;
iel;iuLfiscUthf;Fk;.

4Al + 3O2 →2Al2O3(mYkpdpak; Mf;ir)

2Al + N2 → 2AIN (mYkpdpak; iel;iuL)

2. ePUld;  tpid: ePUld;  mYkpdpak;  tpidGhpahJ.  Mdhy;  ePuhtpAld;
nrQ;#Nlw;wpamYkpdpak;>tpidGhpe;JmYkpdpak;  Mf;irLAk;>i`l;u[idAk;
cUthf;FfpwJ.

2Al + 3H2O →Al2O3 + 3H2↑
(ePuhtp) (mYkpdpak; Mf;ir)

3. fhuq;fSld;  tpid:  fhuq;fSld;  mYkpdpak;
tpidGhpe;JmYkpNdl;fiscUthf;FfpwJ.

2Al + 2NaOH + 2H2O 2NaAlO2 + 3H2↑

4. mkpyq;fSld;  tpid: ePh;j;jkw;Wk;  mlh; HClmkpyq;fSld;  mYkpdpak;

tpidGhpe;JH2thAitntspapLfpwJ.

2Al + 6 HCl → 2AlCl + 3H2↑
mYkpdpak;
FNshiuL

mYkpdpak;  ePh;j;jry;g;A+hpf;  mkpyj;Jld;  i`l;u[d;  thAitAk;>mlh;  ry;g;A+hpf;
mkpyj;Jld; ry;gh; - il –Mf;i]L thAitAk; ntspapLfpwJ.

2Al + 3 H2SO4 →Al2(SO4)3 + 3H2
(ePh;;j;j)

2Al + 6 H2SO4 →Al2(SO4)3 + 6H2O + 2SO2↑
(mlh;) (mYkpdpak; ry;Ngl;)
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5. mYkpdpak; xUrpwe;jxLf;fp:

mYkpdpak;  gTlUk;>  ,Uk;GMf;irLk;  nfhz;lfyitia  #lhf;Fk;  NghJ
,Uk;GMf;irL  ,Uk;ghfxLf;fg;gLfpd;wJ.
,t;tpidmYkpdpantg;gxLf;ftpidMFk;.

Fe2O3 + 2Al → 2Fe + Al2O3 + ntg;gMw;wy;

gad;fs;:

· tPl;Lg; ghj;jpuq;fs; nra;ag;gad;gLfpwJ.

· kpd;fk;gpnra;ag;gad;gLfpwJ.

· tpkhdk; kw;Wk; njhopy; ,ae;jpuq;fspd; ghfq;fisr; nra;ag;gad;gLfpwJ.

jhkpuj;jpd; cNyhftpay;:

Nuhkhdpah;fshy;>  ,t;TNyhfk;  Fg;uk;  vd;wiof;fg;gl;lJ.  Vnddpy;  irg;u];  vd;Dk;
jPtpypUe;JvLf;fg;gl;ljhy; mt;thWmiof;fg;gl;lJ. ,Jjdpj;Jk;>Nrh;e;Jk; fhzg;gLk;.

jhkpuj;jpd; jhJf;fs; tha;g;ghL
fhg;gh; igiul; CuFeS2
Fg;iul; my;yJ&gpfhg;gh; Cu2O
fhg;gh; fpshd;]; Cu2S

fhg;ghpd;  Kf;fpajhJfhg;gh;  igiul;  MFk;.  76  rjtPjk;  jhkpuk;  ,j;jhJtpy;
,Ue;Jngwg;gLfpd;wJ. jhkpuk; gphpj;njLj;jy; fPo;fz;lgbfspy; eilngWfpwJ.

1. jhJitr; nrwpT+l;ly;:
J}shf;fg;gl;ljhJthdJ>Eiukpjg;GKiwapy; nrwpT+l;lk; nra;ag;gLfpwJ.

2. tWj;njLj;jy;:
mlh;g;gpf;fg;gl;ljhJthdJ>Mf;]p[d;  Kd;dpiyapy;  tWf;fg;gLfpd;wJ.
mjdhy;  <uk;  kw;Wk;  MtpahFk;  khRf;fSk;  ePf;fg;gLfpd;wd.
ry;gh;>gu];gu];>Mh;rdpf;  kw;Wk;
mz;bkzpNghd;witMf;irLfshfkhwpePf;fg;gLfpd;wdfhg;gh;
igiul;lhdJ>fhg;gh;> ,Uk;Gry;igLfshfgFjpasTkhWfpwJ.

2CuFeS2 + O2 → Cu2S + 2FeS + SO2 ↑

3. cUf;fpg;gphpj;jy;:
tWf;fg;gl;ljhJthdJ  J}shf;fg;gl;lfhh;gd;  kw;Wk;  kZYlDk;  fye;J

#Nlw;Wk; NghJkhl;bAk;>(Cu2S + FeS)frLk; cUthFk;. frilePf;fNtz;Lk;.

4. ng];]pkuhf;Fjy;:
cUfpakhl;bia  ng];]pkh;  khw;Wciyapypl;L  #Nlw;Wk;  NghJnfhg;Gsf;
fhg;gh;  cUthFk;.  khl;bapy;  cs;s   ,Uk;Gry;igLMf;]p[Ndw;wk;  mile;J
,Uk;GMf;irlhfkhWfpwJ. ,itrpypfhTld; Nrh;e;JfrlhfkhWk;

2F2S + 3O2 →2FeO + 2SO2 ↑
FeO + SiO2 → FeSiO3(frL)

(,Uk;GrpypNfl;)

2Cu2S + 3O2 → 2Cu2O + 2SO2 ↑
2Cu2O + Cu2S → 6Cu + SO2 ↑

(nfhg;Gsfhg;gh;)



35 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187

5. J}a;ikahf;fy; :  98%fhg;gUk;>2%khRf;fSk;  cs;snfhg;Gsf;
fhg;giukpd;dhw;gFj;jy; nra;tjd; %yk; kpfj; J}a;ikahdcNyhfk; ngwyhk;.

kpd;dhw;gFj;jy; Kiwapy; J}a;ik

vjph;kpd;tha; : J}a nky;ypafhg;gh; jfL
Neh;kpd; tha; : khRfye;jfhg;gh;

kpd;gFsp:  fe;jfmkpyk;  fye;jfhg;gh;  ry;Ngl;  kpd;gFspapd;  topahfkpd;rhuj;ijr;
nrYj;Jk;NghJ  J}a  fhg;gh;  vjph;kpd;  KidapYk;>khRf;fs;  Neh;kpd;  KidapYk;
gbfpd;wd. Neh;kpd; thapd; mbapy; gbAk; khRf;fs; MNdhLkz; vdg;gLk;.

jhkpuj;jpd; ,aw;gz;Gfs;:
,Jnrk;gOg;GepwKs;scNyhfk;  MFk;.  gsgsg;Gk;>mjpfmlh;j;jpAk;  nfhz;lJ.  ,jd;

cUFepiy1356˚C.

jhkpuj;jpd; Ntjpg;gz;Gfs;:

1. fhw;WlDk;><ug;gjj;JlDk;  tpid:  jhkpuk; CO2kw;Wk;  <ug;gjj;Jld;  tpidGhpe;J.
gr;irepwf; fhg;gh; fhh;gNdl; glyj;ijcUthf;FfpwJ.

2Cu + O2 + CO2 + H2O CuCO3. Cu(OH)2

5. ntg;gj;Jld; tpid:
ntt;NtWntg;gepiyfspy;>jhkpuk;>Mf;]p[Dld;>tpidGhpe;J

,UNtWMf;irLfiscUthf;Fk;. CuO, Cu2O.
2Cu + O2

1370K<¾¾¾®2CuO
Fg;hpf; Mf;irL (fWg;Gepwk;)

4Cu + O2
1370K>¾¾¾®2Cu2O

Fg;u]; Mf;irL (rptg;Gepwk;)

6. mkpyq;fSld; tpid:

1. ePh;j;jHClkw;Wk; H2SO4cld; tpid

fhw;wpy;yh  #o;epiyapy;>ePh;j;jHClkw;Wk; H2SO4mkpyq;fSld;  tpidGhpahJ.
Mdhy; fhw;wpd; Kd;dpiyapy; mkpyj;jpy; fiufpd;wJ.

2. ePh;j;jHNO3cld;tpid:

ePh;j;jNHO3cld; tpidGhpe;Jiel;hpf; Mf;i]L thAitntspNaw;Wfpd;wJ.

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

7. FNshhpDld; tpid:

jhkpuk;>FNshhpDld; tpidGhpe;Jfhg;gh; (II)
FNshiuiljUfpd;wJ

Cu + Cl2 → CuCl2

8. fhuj;Jld; tpid:
jhkpuk; fhuj;jpdhy; ve;jghjpg;Gk; miltjpy;iy

gad;fs;:

· kpd;fk;gpfisAk;>kpd; cgfuzq;fisAk; cUthf;fg; gad;gLfpwJ.

· fNyhhpkPl;lh;>ghj;jpuq;fs;>ehzaq;fs; Nghd;wtw;iwcUthf;fg; gad;gLfpwJ.
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· kpd;Kyhk; G+rg; gad;gLfpwJ.

· jq;fk;  kw;Wk;  nts;spNahLfye;J>cNyhff;fyitahf;fpehzaq;fs;  kw;Wk;
mzpfyd;fs; cUthf;fg; gad;gLfpwJ.

,Uk;gpd; cNyhftpay;:

fpilf;Fk;  ghq;F:  mYkpdpaj;jpw;FmLj;J>kpfmjpfkhffhzg;gLk;  cNyhfk;
,Uk;GMFk;.  ,aw;ifapy;>  ,J  Mf;irL>ry;igLkw;Wk;  fhh;gNdl;Lfshffplf;fpd;wd.
,Uk;gpd; jhJf;fshtd.

,Uk;gpd; jhJf;fs; tha;g;ghL
N`kill; Fe2O3
Nkf;dill; Fe3O4
,Uk;Gigiul; FeS2

,Uk;gpd; Kf;fpajhJN`kill; (Fe2O3) MFk;.

1. GtpaPh;g;GKiwapy;  mlh;g;gpj;jy;:  J}shf;fg;gl;ljhJit>rPuhfXLk;  ePhpy;  fOTk;
NghJNyrhdkhRf;fs; mfw;wg;gl;L>fdkhdjhJf;fs; fPNogbfpd;wd.

2. fhw;Ws;skw;Wk;  fhw;wpy;yh  #oypy;  tWj;jy;:
mlh;g;gpf;fg;gl;ljhJthdJ>msthdfhw;wpy;  ciyapy;  #Nlw;wg;gLk;
NghJ><ug;gjk;  ntspNawpry;gh;>Mh;rdpf;  kw;Wk;  gh];gu];  khRf;fs;
Mf;]p[Ndw;wk; milfpd;wd.

3. CJ  ciyapy;  cUf;fpg;gpbj;jy;:  tWf;fg;gl;ljhJ>fy;fhp>Rz;zhk;Gf;fy;
,tw;iw  8  :  4  :  1  vd;wtpfpjj;jpy;  vLj;Jf;  nfhz;L>ciyapd;
NkYs;sfpz;zf;$k;Gmikg;Gtopahf>nrYj;jg;gLfpwJ.  ciyapy;
%d;WKf;fpagFjpfs; cs;sd.

1. fPo;g;gFjp (vhpepiykz;lyk;)

,e;jg;  gFjpapd;  ntg;gepiy1500˚CMFk;.  ntg;gf;fhw;Wld;

jhJf;fyitNrUk; NghJ>Mf;]p[Dld; vhpe;JCO2thfkhWfpwJ.

C + O2
1500 C°

D¾¾¾®CO2 + ntg;gMw;wy;

,t;tpidapypUe;Jntg;gMw;wy; ntspahtjhy; ntg;gckpo;tpidvdg;gLk;.

,g;gFjp1000˚Cntg;gepiyapy; cs;sJ. ,q;FCO2MdJCOMfxLf;fkilfpwJ.

CO2 + C 1000 C°
D¾¾¾®2CO - ntg;gMw;wy;

Rz;zhk;Gf;fy; rpije;J>fhy;rpak; Mf;irilAk;>CO2itAk; jUk;.

CaCO3
1000 C°

D¾¾¾®CO2 - ntg;gMw;wy;

Nkw;fz;l  ,Utpidfspy;>ntg;gk;  cl;ftug;gLtjhy;  ntg;gnfhs;tpidfs;  MFk;.
fhy;rpak; Mf;irLkzYld; Nrh;e;Jfhy;rpak; rpypNfl; vDk; frlhfpwJ.

CaO + SiO2→ CaSiO3

Nkw;gFjp (xLf;Fk; kz;lyk;)

,g;gFjpapy; 400˚C ntg;gepiyapy; /nghpf; Mf;irL>fhh;gd; NkhdxLf;fk; milfpwJ.

Fe2O3 + 3CO 400 C°¾¾¾® 2Fe + 3CO2 ↑
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frilePf;fpagpwF>cUfpa  ,Uk;ghdJ>ciyapd;  mbapy;  Nrfhpf;fg;gLfpwJ.
,t;tpUk;GkPz;Lk;  cUf;fg;gl;Ltpjtpjmr;Rf;fspy;  thh;f;fg;gLtjhy;>,J
thh;g;gpUk;Gvdg;gLk;.

,aw;gz;Gfs;:

,g;gFjpapy; 400˚C ntg;gepiyapy;  /nghpf;  Mf;irL>fhh;gd;  Nkhdf;irL  %yk;
,Uk;ghfxLf;fk; milfpwJ.

Fe2O3 + 3CO  2Fe + 3CO2 ↑
frilePf;fpagpwF>cUfpa,Uk;ghdJ>ciyapd;  mbapy;  Nrfhpf;fg;gLfpwJ.
,t;tpUk;GkPz;Lk;  cUf;fg;gl;Ltpjtpjmr;Rf;fspy;  thh;f;fg;gLtjhy;>  ,J
thh;g;gpUk;Gvdg;gLk;.

· ,JxUgsgsg;ghdcNyhfk;>rhk;gy; nts;isepwKilaJ.

· ,Otpir>jflhf;Fk; jd;ikkw;Wk; fk;gpahf;Fk; jd;ikiag; ngw;wpUf;Fk;.

· fhe;jkhfkhw;w ,aYk;.

Ntjpg;gz;Gfs;:

1. fhw;Wld;  tpid:  ,Uk;G>fhw;Wld;  #Nlw;Wk;  NghJtpidGhpe;J
,Uk;GMf;irLcUthfpwJ.

3Fe + 2O2 → Fe3O4fWg;Gepwk;

2. <uf;fhw;Wld; tpid: ,Uk;ghdJ<uf;fhw;Wld; tpidGhpe;JgOg;Gepw>ePNuwpangh;hpf;
Mf;irilcUthf;Ffpd;wJ.  ,r;Nrh;kNk  JU  vdg;gLk;.  ,e;epfo;r;rpJUgpbj;jy;
vdg;gLk;.

4Fe + 3O2 + xH2O → 2Fe2O3.xH2O (JU)

3. ePuhtpAld;  tpid:  nrQ;#Nlw;wpa  ,Uk;gpd;  kPJ>ePuhtpiagha;r;Rk;
NghJNkf;dl;bf; Mf;irLcUthfpwJ.

3Fe + 4H2O (ePuhtp) Fe3O4 + 4H2

4. FNshhpDld; tpid: ,Uk;GFNshhpDld; Nrh;e;J /nghpf;FNshiuLcUthfpwJ.

2Fe + 3Cl2→ 2FeCl3(nghpf;FNshiuL)

5. mkpyq;fSld;  tpid:  ePh;j;jkw;Wk;  mkpyq;fSld;
,Uk;GtpidGhpe;J>thAitntspNaw;Wfpd;wJ.

Fe + 2HCl → FeCl2 + H2↑
Fe + H2SO4 → FeSO4 + H2↑

ePh;j;jiel;hpf;  mkpyj;Jld;>  ,Uk;GFsph;e;jepiyapy;  tpidGhpe;Jngu];
iel;Nul;ilcUthf;Ffpd;wJ.

4Fe + 10 NHO3 →4Fe(NO3)2 + NH4NO3 + 3H2O
mlh; fhe;jfmkpyj;Jld;> ,Uk;GtpidGhpe;J /nghpf; ry;Ngl;ilcUthf;Ffpd;wJ.

2Fe + 6H2SO4→ Fe2(SO4)3 + 3SO2 + 6H2O

mlh;  iel;hpf;  mkpyj;jpy;>  ,Uk;igmkpo;j;Jk;  NghJ  ,Uk;GMf;irLglyk;
cUthtjhy;> ,Uk;Gjd;jpwid ,of;fpd;wJ.

,Uk;gpd; tiffs; kw;Wk; gad;fs;:
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thh;g;gpUk;G(2%  -  4.5% fhh;gd;  cila  ,Uk;G)  ];lt;fs;>fopTePh;f;
Foha;fs;>NubNal;lh;fs;>fopTePh;  rhf;fil%bfs;  ,Uk;GNtypfs;
Mfpatw;iwcUthf;fg; gad;gLfpwJ.

v/F (0.25%  -  2%fhh;gd;  cila  ,Uk;G)  fl;blf;  fl;Lkhdq;fs;>ve;jpuq;fs;

kpd;flj;Jfk;gpfs;>T.V.  NfhGuq;fs;  kw;Wk;  cNyhff;  fyitfs;
Mfpatw;iwcUthf;fg; gad;gLfpwJ.

NjdpUk;G(  <0.25%fhh;gd;  cila  ,Uk;G)  fk;gpr;RUs;>kpd;fhe;jq;fs;  kw;Wk;  eq;$uk;
,tw;iwnra;ag;gad;gLfpwJ.

cNyhff; fyitfs;:

,uz;Lmy;yJmjw;FNkw;gl;lcNyhfq;fs;  my;yJcNyhfq;fSk;>mNyhfq;fSk;
Nrh;e;jxUgbj;jhdfyitNacNyhff;fyitMFk;.

cNyhff;  fyitapd;  gz;Gfs;>mjd;  cs;  mlq;fpa  J}a  jq;fk;
kpfnkd;ikahdcNyhfk;.  mNjhLrpwpjsTfhg;giur;  Nrh;f;Fk;
NghJ>typikAk;>gad;ghLk; mjpfhpf;fpd;wJ.

,urf;fyit:

,urf;fyitvd;gJghjurj;Jld;>cNyhfk;  Nrh;e;jfyitahFk;.
vyf;l;uhd;fSf;Fk;>Neh;kpd;Riknfhz;lcNyhfmadpfSf;Fk;  ,ilg;gl;lepiykpd;
fth;r;rptpirahy;>tpisAk;  cNyhfg;  gpizg;gpd;  %yk;  ,f;fyitfs;  cUthfpd;wd.
v.fh. rpy;th; bd; urf;fyit> ,J gw;Fopfs; milf;fg;gad;gLfpwJ.

cNyhff;fyitcUthf;Ftjw;f;fhdfhuzq;fs;

· epwk; kw;Wk; tbtq;fiskhw;wpaikf;f

· Ntjpg;gz;Gfiskhw;wpaikf;f

· cUFepiyiaf; Fiwf;f

· fbdjd;ikkw;Wk; ,Otpiriamjpfhpf;f

· kpd;jiliamjpfhpf;f

cNyhff; fyitfiscUthf;Fk; Kiwfs;:

cNyhfq;fiscUf;fpr; Nrh;j;jy;

v.fhh [pq;f; kw;Wk; fhg;giucUf;fpr; Nrh;j;jy; %yk; gpj;jiscUthfpwJ.

ed;FgFf;fg;gl;lcNyhfq;fismOj;jpNrh;j;jy;:

v.fh.  kucNyhfk;  ,JfhhPak;>  nts;sPak;>  gp];kj;>  kw;Wk;  fhl;kpak;  J}s;
Nghd;wtw;iw cUf;fpr; Nrh;j;j fyitahFk;.

jplf;fiury;fshd  cNyhfr;fyit:  cNyhff;  fyitia  jplf;fiury;  vd;W
$wyhk;.  ,jpy;>  nrwpT  epiwe;Js;s  cNyhfk;  fiug;ghd;  MFk;.  kw;w  cNyhfq;fs;
fiunghUs; vdg;gLk;.

v.fh  gpj;jis vd;w  cNyhff;  fiurypy;  [pq;f;  vd;gJ fiunghUs;:  fhg;gh;  vd;gJ
fiug;ghd; MFk;.

cNyhff; fyitfspd; tiffs;:
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,Uk;gpd; gq;ifg; nghWj;J cNyhff; fyitia ,uz;lhfg; gphpf;fyhk;.

/ngu];  cNyhff;fyit: ,jpy;  ,Uk;G  Kf;fpag;  gq;fspf;fpwJ.  v.fh:  JUg;gpbf;fhj
,Uk;G> epf;fy; ,Uk;G fyit.

/ngu]; ,y;yh cNyhff;  fyit: ,jpy;  ,Uk;gpd;  Kf;fpa gq;fspg;G ,y;iy. v.fh.
mYkpdpaf; fyit> fhg;gh; fyit.

fhg;gh; fyit (,Uk;G mw;wJ)

fyitfs; gad;fs;

gpj;jis(Cu, Zn) kpd; ,izg;Gfs;>gjf;fq;fs;>myq;fhug;
nghUl;fs;>fbdcgfuzq;fs;

Ntz;fyk;;(Cu, Sn) rpiyfs;>ehzaq;fs;>miog;Gkzpfs;

mYkpdpaf; fyit(,Uk;Gmw;wJ)

fyitfs; gad;fs;

bAuhYkpd; (Al,  Mg,  Mn,
Cu)

tpkhdj;jpd; gFjpfs;>g;u~h; Ff;fh;fs;

nkf;dypak; (Al, Mg) tpkhdj;jpd;  gFjpfs;>mwptpay;
cgfuzq;fs;

,Uk;Gf; fyitfs;:

fyitfs; gad;fs;

JUg;gpbf;fhj  ,Uk;G(Fe,
C, Ni, Cr)

ghj;jpuq;fs;  ntl;Lk;
fUtpfs;>thfdcjphpghfq;fs;

epf;fy; ,Uk;G(Fe, C, Ni) fk;gpfs;  tpkhdj;jpd;  cjphpg;
ghfq;fs;>ce;jpfs;

cNyhfmhpkhdk;:

Ntjptpidfs;  my;yJkpd;  Ntjptpidfs;  %yk;  Rw;Wr;  #oNyhL
tpidGhpe;Jgbg;gbahfelf;Fk; cNyhfj;jpd; rpijNt>cNyhfmhpkhdk; MFk;. ,JxU
,aw;ifepfo;T.  ,jpy;  cNyhfkhdJ>Mf;irL>i`l;uhf;irLmy;yJry;iglhfkhwpjd;
cNyhfj; jd;ikia ,of;fpwJ.

JU  vd;gJePNuwpa  /nghpf;  Mf;irLFe2O3.  xH2O vdNtjpapay;  Kiwapy;
miof;fg;gLk;. JUg;gpbj;jy; MdJ> ,Uk;gpd; Gwg;gug;gpy;>nrk;gOg;GepwePNuwpa /nghpf;
Mf;irilcUthf;Ffpd;wJ.

cNyhfmhpkhdj;jpd; tiffs;:
cyh; mhpkhdk; (my;yJ) NtjpKiwmhpkhdk;

<ug;gjk;  ,y;yhepiyapy;>eilngWk;  mhpkhdr;  nray;  cyh;  mhpkhdk;  MFk;.

,e;epfo;tpy;  mhpf;Fk;  jputq;fs;  my;yJthAf;fshdO2,  N2,  SO2,  H2O
Mfpaitmjpfntg;gepiyapy;  cNyhfj;jpd;  Nky;  NtjptpidGhpe;Jkhw;wk;

eilngWfpd;wJ.  ,itmidj;jpYk; O2thdJNtjpapay;  Kiwg;gbmjpfmstpy;
tpidGhpAk; thAthfnray;gLfpwJ.

<uepiymhpkhdk; (my;yJ) kpd;Ntjpapay; epiymhpkhdk;:
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<ug;gjj;jhy;  eilngWk;  mhpkhdepfo;T><uepiymhpkhdk;  MFk;.  cNyhfkhdJ>ePUld;
my;yJcg;Gf;fiurYld;  my;yJmkpy>fhuq;fSld;  kpd;
NtjptpidGhpe;Jmhpkhdj;ijcUthf;Fk;.

mhpkhdj;ijj; jLf;Fk; Kiwfs;
cNyhff; fyitahf;fy;

cNyhfq;fisxd;Nwhnlhd;Wfye;Jfyitahf;fy;  %yk;>mhpkhdj;ijjLff;fyhk;.
v.fh. JUg;gpbf;fh ,Uk;G.

Gwg;gug;igG+Rjy;:
1. ehfKyhk;G+Rjy;:  ,Uk;gpd;  kPJJj;jehfkpd;Kyhk;  G+Rtjw;FehfKyhk;  G+Rjy;

vd;Wngah;.

2. kpd;Kyhk;  G+Rjy;:  xUcNyhfj;ijkw;nwhUcNyhfj;jpd;  Nky;>kpd;rhuj;jpd;
%yk; G+Rjy; kpd;Kyhk; G+Rjy; MFk;.

3. MNdhl;lhf;fy;:  cNyhfj;jpd;  Gwg;gug;ig>kpd;  Ntjptpidfspd;
%yk;>mhpkhdvjph;Gs;sjha;  khw;Wk;  epfo;TMNdhlhf;fy;  MFk;.  mYkpdpak;
,e;jKiwf;Fgad;gLfpwJ.

4. Nfj;NjhLghJfhg;G:  vspjpy;  mhpkhdk;  milAk;
cNyhfj;ijMNdhlhfTk;>ghJfhf;fNtz;bacNyhfj;ijf;  Nfj;NjhlhfTk;
nfhz;L>kpd;  Ntjptpidf;Fcl;gLj;Jk;  epfo;TNfj;NjhLghJfhj;jy;  MFk;.
,t;tpidapy; vspjpy; mhpgLk; cNyhfk; jpahfcNyhfk; vdg;gLk;.

ghk;gd; ghyk;

,uhNk];tuj;jpd;  ghk;gd;  jPitAk;.  ,e;jpahtpd;  ngUk;  epyg;gug;igAk;
,izf;Fk;  uapy;  ghyNkghk;gd;  gykhFk;.  1914  y;  ,e;jpahtpy;
jpwf;fg;gl;lKjy;  fly;ghyk;  vd;wngUik  ,jw;Fcz;L.  2010  Mk;
Mz;Ljpwf;fg;gl;lge;j;uhtypvd;wflw;ghyk;  ePskhdJ.  ,g;ghk;gd;  ghyj;jpy;
Vw;gLk;  cNyhfmhpkhdj;ijmwptpaypd;  cjtpNahL>mt;tg;NghJmspf;Fk;
guhkhpg;GghJfhg;GG+r;R %yk; jLj;J> ek; tuyhw;iwepiyepWj;jyhk;;.

epidtpy; nfhs;f

· etPdMth;j;jdtpjp:  jdpkq;fspd;  ,ay;  kw;Wk;  Ntjpay;  gz;Gfs;  mtw;wpd;
mZvz;fspd; rhh;ghfmikAk;.

· jdpkq;fisrPuhdKiwapy;>njhFjpfshTk;>njhlh;fshTk;.  thpirahff;
nfhz;lml;ltizjdpkthpirml;ltizMFk;.

· ed;FtWj;jcNyhfMf;irilcNyhfkhfcUf;fpxLf;Fk;  KiwcUf;fpgphpj;jy;
MFk;.

· ePh;j;jkw;Wk;  mlh;  iel;hpf;  mkpyk;  mYkpdpacNyhfj;Jld;  tpidGhpahJ.
gug;gpy; cUthFk; Mf;irLglyNk ,jd; fhuzk;.

· ,Uk;igmjd;
jhJtpypUe;Jgphpj;njLf;fNjitahdit>tWj;njLf;fg;gl;ljhJ>fhp>Rz;zhk;Gf;f
y; KiwNa 8 : 4 : 1 vd;wtpfpjj;jpy; MFk;.

· jhkpug;  ghj;jpuk;  kPJ<uf;fhw;WgLtjhy;>mjd;  Gwg;gug;gpy;  gr;irepwglyk;
MdJfhufhg;gh; fhh;gNdl;lhy; cUthfpwJ.
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· cNyhff;  fyitvd;gJ  ,uz;Lmy;yJmjw;FNkw;gl;lcNyhfq;fspd;
xUgbj;jhdfyitahFk;.

· ,urf;fyitvd;gjcyfKk;>ghjurKk;  fye;jfyitahFk;.  v.fh. Ag  –  Sn
,urf;fyitahdJgw;Fopfismilf;fg;gad;gLfpwJ.

· JUtpd; Ntjpg;nghUs; ePNuwpa /nghpf; Mf;irLMFk;. mjd; rkd;ghLFe2O3 ×
H2O
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