ST UDY LD ENTRE

Periodic table with properties
TEST 8

9thmwb @y ;
Njppy;

9th STD Unit- 12 jdiqfsp;ti fghL miftid

10th STD Unit- 7 mZ ffSk;%yf$WS Kk;

Unit- 8 jdiqfsp; Mt jd tifggh
11 th vol -1 Unit -3 jdiqfspg;Mt gjd tifgghl
myF 12

jdpqgfsp;ti fgghb mitti z

nghUsf NshL |, Uff DNk i t
iz eji kahy; cUthdit. vyyh
v;jdp;jdik cilait. xdW

: ' i , mtwwmd; gz (Fspl;
mbggllag, ' | ] ; ; xU topaj; Nbf;
nfhz bUej d h; ; ' ; mwaggl bUejd. 185 , y; md
jdEatshf @ wagglLssd. G g jdpqgfi sf;
fz Lobf Fk; ; isf; Fwpyg Gm Qp

; OqgFgLjJtJ mwppay;
gz (fsp; mbggi lay;
[ ; h; ,Ij mbggllahff
fis vspg,.m ;- { w MuatJ vs@g vdf;
flyk; Kjy; mwh s; vLjJi uj
i foghl QWWIanJJff hk;;

gotl by : Kk by 11 Uj J 1

; Tyfgthg; | ghd B vD ks n[
wapi;mbggllag tlfg Lj
xt nt U nj hFerFk %d W
htg; gbpd mi kjjh ,th,
- %d W).

I hghd B> %dW jdiqfi s mt wwa; epwapi mbggi lay; VW thorapy;
mLf Fk; NghJ eLtp; css jdfjjd; epw kww , wz L jdiqfspl;
mZ epwap;rurhpF Wy jho rhahf Uka vaW $wahr ,J |'hghdRd;

Njpyhsh jdiqgfi
U fUitj vihjdiuj
gfs; nfle t FOffs
FOffi s "Kki k" vd

S
hh;
hf

W

hkhd
J K
j
e

1)
X
d &
jf;
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|APPE> L1 |

sTUDY » EN i

Kki k tppvd mi of fggLfmpu . Kki k tpp a
vLjJi uf fpw .

vLj JffHLEKKI k njhFjp (1) ,y; xdwk; kwik; %dwk; jdpqgfsp; mZ
epwap ;$l Lrrurhp=69+391/1=23., gF eLt y;c ss jdpk; Nhoajjp;
mZ ep WAK;mJN >mj ht J

| hghg By ; Kd nkhoaggl |

s Lsuener 121 Lrufeffler whenw a8

ibeow Os1GS (2)

sefiofusen

sgm) Heop

seofiotusen

sgg) Hlenm

Seflotusar

s Heop

6.9

Cl

35.5

Ca

40.1

Na

23

Br

799

Sr

87.6

39.1

I

126.9

Ba

137.3

fltjjy; %dW njhFjpsy; fz L gpffggltl
; KIENe Kki kj; jdpgti sf; fhz Kbejd. NkYk; vyyh

., e Kkik tppF clgltpiy.

; mZ epw kwk; kp
jdEaqf STF ,ijg;gadgljj Kbatgiy.

eyhejp;vz k t pp

186 , y>[ hd; edyhed 5 mwag; gll jdiqfi s mtwwmal; mZ

mbggi lay; VW thprag; xOqgfi kjjhhy mth xtpthU vith J

ratPijw; vIthtJ RUj B\k; ij RUj p§\k (r>Lpf>k>g>J>epr) xj j tggJ
KiyhtJ jdiijo; gz ig xijpggi jf;fz twejhh ,J "vz k t

vd W mwaggl {J .

freh f rafPijy; vz kk;

mip mZ epw nfhz i

vdgd r> wp f> k> g3ep qfF Jy
filrppk;r tUtlJf frhe yhk; ;i jg; NghyN  ed\yhejo; vIthtJ

G@hd ;'F'. ,J Kjy,;jdikhd 'H'd jd;gz Gspy;xjjhggijf,;fhz yhk;

ep\yhejp;vz k t ppag;gadgLjjpjdl Nhofi sf;fhz f.
(v.fh Mg & Ca)
i.F,Mg,C,O,B ii. Al, Si, S, Cl, Ca

Fi Ws;
« ,wlt NWglt jd
ei | ngww . v.fh N hghy

KwwY k; khWglt gz fis cila ryg jdpqgfs; mN njhFjapy;
itffggltd (N‘FQWt:>erb y > 9y ybaksgs hl bdk; kwk; , hpak;, it
Ny hn[ d; njH:”a[y,mlkf Itd).

vz k tpahdd fhyr@jijf;
jdEqf STF W3 lajhf , yiy.

itffgglt epolfs;

iy

gfs; xNu
b KWK epfy;

fHbYk; mjp mZ epw nfhet

yhe mittizahdd 56 jdpgfSffh

e\ KIEN«c  NgH ggl t J.
g hy | m;fz Lobffgglf;$ba jdpEqfSf

F.lkpiy.
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t hA.. em‘d;>
'XJJ g9z i of;
ffoglt ephd;

nkz nIijd[kqfspl 9z G‘s;>m|t mZ
NghJ  xU  Fwogp ,llntsrb g, gmF
,jd;mbggi lay;,thjdx Mthjd t';i)a
srd,,avaray kKwk; N jpRy; gz Fshdi t
nghV\“J" vdf; $WfpvJ. , t hy mej
, € tppp; mbggi lagy; mi kjjhy ,J

thor mltti z ap;rpges;
eP | nquij epyfS k; (njhFjps) VO gLfif myyd
ep u Sk (H‘pr)fhzggLf wd .
H:
hz

pFk;, w L Jizj;njhFjps; A kwk;B c z L. xU
ggLk;vyyh jdpaf S k;xjj gz gp dg; ngwwdf Fk;

xt nt hU nj
njhFj ay; f

S auene 12.2 iy eonhdleir eretuno el SiLL euenewor
NO. | No. No._ | No. | _NO._ | _NO. |
| cl 15 | Co & Ni 22 | Br 29 | pd 36| 1 42| Pt&lc 5
9 | K 16 | Cu 23 | Rb 30 | Ag 37 | Cs 44| Os
Ca 17 | Zn 24 | St 31 [Cd 38| Ba&V 45| Hg
Cr 19 | Y 25 Ce&la 33|U 40| Ta 46 | Tl
| Ti 18 | In 26 | Zr 32 | sn 39| w 47 | Pb
Mn 20 | As 27 | Di&Mo 34 |Sb 41 | Nb 48 | Bi
Fe 21 | Se 28 | Ro&Ru 35 | Te 43 | Au 49| Th

jdpqfs; tpphf rhahd Kiway; tifggljjogltd.
gz ¥is cila jdigfs;xNunjhFjay;i tffggltd.
;Mait vsphfad.

ol b
gg!
dw
t W
d

cila jdigfs; xNu njhFjay; itffg

NohJ ry jdpgfs; mtwwwihd njhFjpy;itff

hd J fz twaggltJd. Vnd d why ; mt wyvpn f

jRkhdpfgglt mzZ epwjtWMFk; ,J fztwragglL gol;, ef |

rbp nraaggltd. vih Kjyp; ngwmjjp; mZ epw 14 v

mwaggltJd. ,ij nkz nlyP; kWgbAKk; Mlhae;J mZ epw 9 vdf;
fz twed rhahd njhFjay;mij itjjhh

fz Lggbffgglh jdpqfSfF vdW mittiz
bogltJ. mtwwmd; gz G&'s; $I Kddwaggl ]

Njaay; Muarrpa ,dDk; Jjz LtjH m| kej

P> mYkppak; kwk; rgphDfFf; be uf$b
h mY ko ak; ka( vfh r;y;bhi;vdg, nga hbt hh; NKY K;
s; ,tthWhnd; UfFk; vd Kddwb pj hh , m
dh fz Lggbffgglt n[ hkhdpk; mt hol; $WW rhp

gz Fsy; mjp NWghLss jdpEqgfSk; xNu njhFjap;itf
vih fbd c NyhHqgfshp@a nrkGG kwk; nt ssp nkd; ¢ Ny hf
N hbak; kwiwk; ngh thrpj N HL xNunj Fjpg;itffggltd.
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21’ L auememr 12.3 GuostknelLeballeir Seoflo 24’1 sueneuor

I-I!-I'!-_

Oxide: RO RO RO R(’ R Q. ‘\() R.O.
Hydride: | RH RH, RH, RH, RH, RH RH
Periods | A B [A BlA A B A A BIA
H
1.008
Li Be I8 C IN 0
6.939 9.012 12.011 114.007 15.999
Mg Al Si P 5
2299 28.00 30974
Ca IS¢ Ti v _
40.08 47.90 |50.94 50. | 54. Fe
Ge| As 55.85
72.59 | 74.92
Nb Mo
92,91 95.94
Sn Sh e 1
118.69 121.60 127.60 126.90
Hi I Ta w
178.40 1 180.95 183.85
Ph Bi
207.19]  208.98
Th
V;\

Transition series

1
| F

2 | 18.988

Ni
58.71

Co
58.93

78.96]  79.909

Sr Y
87.62 [ 88.91
Cd In
112.40 114.82
[La
| 13891
Hg Tl
200,59 204,37

Ru
101.07

Rh
102.91

Pd
106.4

Ba
137. 34 Os Ir Pt

190.2 1922  195.05

Pa L
231 238

Ujdp,

X | k; nf hLf £ ggl
ks N‘I‘bak

KWWK ;

Kbat i y. mNy bf kif
ngh | rpk; MNghdw nkd;

|
i
C nd“F][agltffggItd.

e $bfnfhz N nryYk; mZ epw vDk; tppa
gbff Kbat gi y. vfh Co&Ni, Te &1

ry Nisfspy; fil

« INMNMESIF jdah

n[hkhdpjjpol;gz G
jdiEafs;

,Ikyxdffggltgpiy.

nkz nlyPp;
Kddwb g
(1871)

Wi Fi wa 72

czik
(1886)

9z G

mZ epw 72.59

, €]

xggl i jp

5.5

5.47

ml h rhkgy ;

ml h rhkgy ;

epk;
Mfi ] bd;FwaP

Es Oz

Ge O2

FNs hi ubd;
jdi k

Es Cl4

Ge C14

mlttiz

, awgay hs h; n’
%yk;jdiqfsm; gz &f's; mt wwd; mZ
jtp mtwwd: epw ag; nghW J
tpsth et® fhy Jd;kthnr mlttlzahdJ mZ
mi kffggltd.

et@® fhy mlitti z
nkz tyPg;
mltti z

et® fhy jdp thor mittiz:

1913 y > Mqgf py a
rpjT Nhid
, Uf FNk

dwo NkH Ny

Ufch

vd WK;

et 8

vdgth jdDila X- fjm

vz i z g; nghy J
vdW eggpjh ,jd;
vz z od;VWthorap;

nkz tyPg;mlitiz apg;xU tpd gLjjNy MFK;
FWk; mlttiz

vd Wk ; mwa ggLf pw .

mlttlz eP |
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et@ Mthijd tpp

xU jdigjj;mZ vz z hdd (Z) mtwwyss ONHthdfsp; (Neh kg ; Ri k)
vz z pifia klbk; Fwggijgiy mtwumYss vyfludfs; (vj i kio; Ri k)
vz z pi fi aAk; Fwhfpw . jdqfsp; , awgay; kwk; N japy; 9z (Xs;
mt wwal ; G\NUW thdfsl; vz z pf fiar;rhejit myy; khwhf vyflodfspl;
vzzﬂ);flaAk I’H’Ej]th viN et@® Mthjd tppa ,tthwW $whk;

'jdigfspd;, awgay kWK, N jaRy;gz GFs;mtwwmd; mZ vz fsp;jdi
thor nraygthsth" ,ef et@ tppa |tJJ et & ]d}k thor mlt|z
cUthfggltd.

e® thpr jdix miiti z mi kggp;rmgE s ;

e midjJdj;jdEqfSk; mtwwd; mjphdFk; mZ vz z pF VwphaiNghy ;
mi kffggl bLssd.

jdixe mittiz ag; jdgfs; fplkltkh thorggljjgglt mi kgl
‘thorfs) vd mi offggLfm. nkhjjk; VO thprfs;c ssd

jdpqgfs; mtwwd; mZ ffsp; css S$SLfsp; vz z piffSTF Vwg
tho rfspy;mi kffgglLk;

jdig thor mltti z ay; NkypleJ f8hf nrqFjjhf css gjjp
njhFjps; vdggLk; jdx mitti z ay;18 njhFjbps;c ssd.

xtnthU njhFjpyk; css jdigfsp; gz gwf Vg , it gy
FLkgafshfg;otbfggl Lssd.

et® jdi thor njHFjps;

FO njhFjps;

1 fhuc Ny qfs;

2 fhukz ;c N\yhqgfs;

3to012 ,ilepy c N qfs;

13 Nghund ; F Lk gk;

14 fhgd; FLkgk;

15 i el d; FLkgk;

16 Mf] pd;(m) rhy N hd;FLkgk;
17 ~ hy[dfs;/ c gg@pps;

18 mha t hA / kej t hA

jdiqfi s njhFjpsh thprg;glidjy;

jdijjy; mtwwmd; vyflodfs; clfUitr; Rwp $Lispy;
i tffggllssd vdglj erk; mwiN Hk; xt pt U $Lk; xdW myyJ mjw
Nkwgl b Jioz f; $ Lftisf;nfhe Lssd. , tww; vyfludfs; xU Fwogp!
tifay;epggggl |dwd

,e Jizf; $Lfs; s, p d kwhk; f MFk; Ji z f$§Lfspy; vyfludfs;

i tffgglbss mi kggo; mbggi lay; jdlqgfs; s, p, d kwk; f vd ehdF
JizjinjhFjpshg;gmbfggl bssd.

1. s= njhFjpjdiqgfs;: njhFjpl kwik;2, y;css jdpqfi s rB kfFk;
NghJ filrpvyfludhdd s Jiz f;$1by;itffgglimd. vdN , e
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jdpgfs;s- nJhFJderﬁqfs vdW mi of fggLfpwd. i " Iy d;jtp
nJhFJpxdwpl jdpEqfs; cl\yhf fshFk; it eBId tpdCed
c Ut hf Fk;fi Lryrd..l ffafvwbsmeeJ fplfFk; I’rbgﬁl’hajtj Cijh
e JfF KkKhwk; ,ejf; fi uwyfs; mjp th;d;k nfhz tjhf;
fhe gprlwd vdN > | i f hu cM/Hqts vdW mi of f ggLf ol wd.
nthjp2, ; | diqgf N/h‘qus.,it Mf] pPNdhL ,i z eJ
Mfi] Lfis cUthF .KdG,it '‘Gp vdW mi of fggltd.
,e Mfi] Lfs; eRy; hJ) fhu fi uwyfis cUtHFfowd.
vdaN >, it fhukz ;c s;vd mi of f ggLf o wd.

. p-njhFjpjdigfs; , it mlttiz ay; 18 Kjy; 18 njhFjps;tiu
cssd. ,twwy; Nghunds> fhgds i eltff ds> Mf] pds GS ha; FLkgk;
kwitk; kej thAffs; ( Pak; jtp) miqgFk; it goeppdt
vdW mi of fggLfpPwd. p njhFjp nghma msty; N Wyl |

rqf kkhFk; ,ef xU njhFjap; kILNKk ¢ Nyhgfss

ka\k; c N\yhfg; Nghyps; vdw %dW ti fgghlk;

-nthJdeﬂ!qu,,it 3Kjy;12njhFjptiucss jdiqfis
sslffpd. ,it Jdﬂx mlttiz ap; i kajjy; fhz ggLf pgwd.
twwd; gz @S5 s njtFjp P kWK anhFJderkthfF i lagy;
fhz ggLk; vdN >, it ,ilepyj;jdlqfs;vd mi of f ggLf odwd.

. nth]p]d[kqu,, it
14 JdﬂxqflsAk bd
 sAk; csslffp]
mbgght jj ;i tffg L S
mi of f ggLf ol wd .

jdi thor mliiti z ap;rpgd s ;
,e mlittiz mZtp; kpej mbggi |j; jdi kahd mZ vz iz
mbggi |ahff;nfhz | J.

yhejdjij mLjJdss yheji dLfs;vdgglk;
jij mLjJgss Mfbi dLfs; vdgglLk; 14
hFk; ,it jdi thor mltti z ag;
d.,it cs;,ilepyj;jdiats; vdWk;

J jdijj; mi ktpjijAk; mZ mi kgi gAk; njspHf
xUgtpz ffm.

xtnthU thor KbtJk;thg;nghUjjkhdd. xU thpbrag; mZ vz ;
mjphdpf mjphdf Mww; $Lfs; kefj thA tUKk; tiu nkdtH
epk (X pi nd .

,Jd epdty;itjdf;nfhstjwhk;kWgb ¢ Ut i Ft jwFk;vspad.

xtnthU njhFj@Ak; jwhG cilad. ,jdhy; Jizj; njhFjps;
Nz | hk;vd KbT nraaggltJ.

xU jdijjo; NINhCs; xNu mZ vzizf; nflhz Lssjhy;
mt wweE xNu mi kt pk; Ngnd k;vd vbejJf;nfhssggltd.

vl | hk; nJH:”apl (nkz nly®; mlttiz) miktpKk; rhp vd
eggbfggltd. i pyJ, drﬁqf o; gz Gfs; mtwwd; tyd Kwik;
,IJGM(;cssjd;Kq spl,gzﬁ‘ fF ,|IggItJh‘ cssjhy; mit
eLt y;nfhz L tuggltd
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CENTR

, mlttiz c N\yhfqfi sAk; mNyhfqgfi sAk; jdp; jdphf
g;b;f)fpw mNyhqgfs;mliti z ap;Nky;tyd %i yag;mi keJssd.

nkz tyP;mltti z ag;, | k; ktwpi t ffgglbUej jdpqgfs;midjJk;

rhp nraaggl b jwh\gh) rhahd ljijy; |tffggILssd. Vnd d why ;
, it mZ vz iz mbgg |ahf; nfhzt

yheji dLf S k; Mfbi dLfSk; mltti z apg; mbag; i tffgglltjwk
rhahd fhe k;nfhLffgglld.

jdlk thor mlittizay;i |l do;epyggh:

i 1y d; kpTk; Nyrhd> rva kwk:; jdi thor mittiz ay; Kjy;
jdpkhFk; ,jDila mZ mikgG (IS) kpTk;vsmad. ,J mitti z ay;xU
jdp

Jiz f;$Lfsg;vyfludp;vz z pi f

$Lfsp;vz ; 1(K) |2 (L) 3 (M)

Jiz f;$L 1s |25 |[2p [3s |3p |3d 4d | 4f

mjpglr vyfiud{s; 2 2 |6 2 |6 |10 10 |14

mjpglr vyfioudfs; 2 8 18

, it fhu c Nyhk; kwk; * hy[dp; gzig jdDs;

qu,JdJ xNu vyfltoh d ,0eJ fhu c Nyhfqfi sg; Nghy Neh
kpl; madph (HY) khWk;jdi k ci ladJ.

,J N y[dfs;(c gg8ps) Nghy xU vyfih dg;ngwV i ° | ufsH
(H) khwk;jdi k nfhz LssJ.

3. fhucNhqgfs;jg kaqfs; mN Nisag;i Iy d;xU thA.
vd N j d i thpr miiti z ap; i‘Iqa{de; ep y gghL , dDKk;

rbxi rf FhaN . Vnddwhy ;i * 1y dp;gz &s;|

kej t hAffsp;ep ygghl:
?[ak> e|ahd;> Mh hds f gt hds> nrdhd; kwi\k; 18 MKk; njhFjapg; c ss
gfs; mha thAffs; myyd Kkej thAffs vd mi of fg;
XUZ j;jdmgfs; kww nghUl{fSId; mttsT vspp;tpd
, 1t Kkej thAffs;vdWmi offggprlwd.l\kYk>,it
fre ggLfPdwd. vdN >, it mha thAffs; vdWk;

pjdik nftre ti t abFk;

thf fbdkhd> gpfhrkhd> fkgahf ePtf$ba> jflH
ffdba kwhk; ntggjijAk; kprhiyi jAk; fljjf; $ba

ghiujiji;itmvyyh c NYhgfSk;mi wntgg epyap;
Uka it jdi thor mlttiz ag; ng@a ,1jijf;
it fBHztththfggLJ;ggILssd

1. fhuc Nyhqgfs; vih ypjpk;Kjy;gudrpk;ti u
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2. fhukz ;c Nyhfqgfs; vfh ngupk;Kjy;Nbak;ti u
3. ,ilepy cNhqfs;vfh njhFjpIllIBKjy;IIAti u
4. PnjhFjpjdiqfs;vfh Al Ga,In, Tl, Sn, Pb kWK ; Bi.

mNy/ H qf s ;

mNy H khd J  gs gs ggw> nkd i kahd> fkgahi ePl Kbah > jflh mbff
Kbah >kplrhyijf;fljjh jdi kA ladJ. N W pkhf: $wahysc Ny g;
9z G,yyh jdpqgfs;ahTN«k mNyh gf shFk;vfh mNyHqgfs;pnjhFjay;
KILNc mi kffgglLssd. pnjhFjpmNyhiqfs;: C,N,O,P,S Se, N y[dfs;
(F, CL, Br kwl\k; 1) kKwik; kej t hAf{s ; (He - Rn).

c g, Nghy p s ;

c N\vhk; kwk; mNyhk; Mfatwwl; gz i sf; nfhz tit c Ny Hf g;
Nghy b s hFk; v.f h. Nghuhd > Mhnrd b ;

c Nynff;fyit:

;fyitia cgNah‘p;dh,

cgNahfggLJJtJ W d Nt

k mNef ¢ Ny Hf g; nghUsfs

vdgd  xdwpk  Nwglt

chfgglL> edfF fyffggll

ki mhp i N mNy hf gqf s ;
itfs;c Ut i f ggLf ol wd .

Uthfgglt c Nyhgfis tlI mjp
rkG kwk; Jjjenff;fyit MFKk;

b

tpup; JUggbggd k; mhpdg; Nght Jk; , yiy. mggbNa
mthhYk rswps N N j ki | Ak;

it Jla cNyHjij tp fbdkhf Tk;typkahdjh Tk;, Uf Fk; vfh
J?Jfl};knrkl\gft fyffgglk; NghJ Jla jafjij tp typkahdjh

tprJJde;kFlwe;lt vih nrkG mjd;
gkﬂ)jIS kwik; ntz fyjij tp edF ntggk;

retwwad; c UF epy Jja cNyhfjjo; c UF epyia tp Fi wrl.
vih gwwhR vdgd <ak; kw\k; ntssBjjp;fyit. ,jd;c UF epy
Fi wr.

epdt y;nfhsf:
« |hghBR jdpqfi

_ is mt wwnl; rhhc m epwapl; mbggi | ay; %dW
jdpagfs;nfhz | FOffsh g;obpjh (Kk: K)

 [hd;edyhed 36 njhej | rkqtls mt wiyal ; mj phd Fk; mZ  ep wap ;
mbggllag mliti z g;gLjjphhy

« bkplpnkz LyP;Mthjd mitti zi a Kdnpkhogj hv
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jdi Mthjd mittizag;'njhFjp vdgglk;viL nraFjj gijpS k;
"thor' vdgglk;VO fplkit thpriSk;c z L.

et® jdix thor mltti z ay;vyyh jdgqgfS k; mt wwd ; mj phd Fk;
mZ vz z p;mbggi | ay;mi kffg IL sd.

jdpagfs;jdp thor mittiz ay;7thorfsh Tk;18 nj hFjpshf Tk;
gbpJ mi kffgglbssd.

jdlqgfs; mtwwl; Jizf; $Lfsp; mbggi lag; njhFjpsy;
mi kf § gILssd.

nNjhFjapyss jdpqgfsp; xUkpj gz g Vwg mit xNu FLkgkh
njhFffggl bssd.

mjp gl rkhf s, p, d kwik; f njhFjpsy; Ki wNa 2 6> 10 kwk; 14
vyftudfs;itffgglfowd.
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10th mwpb @y ;
myF 7
mZ ffSk;%yf$WS Kk;

vavpé\snggnghUsfs;midj.;Jk;mefshy;MditvdgijeH<;Kd;
gbj JshNshk; Kjd; KiwahfXK. (nghMK) 5; E}wnmz by;
Jttyayhsh[s mZ.i.tg; gwmvaj qf sdnfhsi fi antsaplidh
:famIJKWk jidtk; rhhef N adwmnjwhvejt pmwd @y ;

mbggi | Ak;, yi y.

[hd;Thytd;mZitg gwaKjy; mway;NHghbi dntsppthy Ihyldp;
rg NHghifs; N N . jhrd:&j hhghhieP] Nghhs ~ plibQrh; (Schrodinger)

Nohdwgei jamwp @ay; mwhfsp; MaTfshy; jtWdfz twagglld.
mt fsJMaTKbTfsp; mbggi | ap; lhytd; N H gh bd; Fi wfs;

ePfggl L'et @8mZ fnpfhsi f’vdw\ hl ghLKd; nkhopggl t J. et @mZ f;
nfhsi ffsp;ryKffpafUjyJUffs;gdgt UKhW

. mpZ,F)vngglsftf;$bans;(vyft;hd;G\lhthd;erA*rmd;fz LoboX Fg;
g

xNJ dfgj jo; mZ ffs; ntt N WmZ epwi sg; ngwh\s s d .
(I NINhgEsp;fz LogpgE S f Fg; goFv.fh 17Cl1%, 17CI%)

nttNWdpqgfsd; mZ ffs; xNumZ ep Wi s g; ngwhs s d.
(I Nhghhrsnl;fz Lapglr S f Fg; gmF v.fh 1sAr0, 5Catl)

mZitMf{fN bmopf N hKbahJ. x U] d[ij[d
meflskvmWhUjd}ijld; meszkmw\K
(nrawi f khwW d khf fy; Ki w)

mZ thddvsp KO vz ifisp; tppjjp; , UFfNz bamt rpkgi y.
(vifh FSTNhHh ;CHi1iOsC:H:O=6:12:6myyJ1:2:1kw\k; Rf N ;
CioH»Onn C:H: 0=12:22:11

mZ vdgdN jppdapy;<LgLk; kprrpadfs;

e xUmZ t p;ep wagpled mjd; Mwm yfz ffpKDbAK; (E=mc?)

et@8mZ fnfhsi fabhddmZ ffspg; , awWgERy ; KWWK ;
9z S fFmbggi lahl. mZ itg;, gwvambggi | f; fUjJfi seffs;
tFgtsy;gbjJsshs;jwghimZ it g;gwwd pp hf ghhghghk;

mZ kwik; mZ ep w.

vej xUnghUs ; ep wkwW\k; gUki d g; ngw\s s N h:mgnghUs gUgnghUs vdgng
gUgnghUs f s i ; mbggi 1] ; fsfssmZ Fk;
, egmZ f{NsgUgnghUs f s ; ' ; chzk ePdmenfhs;fapl
gbmZ t hdJ vyf t;hd ; l\grdwcngShSJ, jdDs;
nfre Lssd. ; udf S k; Fwogbljjffepw ag;
ngwi\s s d. ; ; ;hdtspl; ep wkp Tk; Fi wr.
vdN xUmZ t o ; ' ; e +uhdf S Nkf hz khfc ssd.
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CHENNAI

, jdgbG\ii t hdfs; KWWK ; edtudfsp; $LiNymej mZ t ol ;
“ep wz jvdgglLk;

jdpimZ t dJKkpTk; rppad. vdNmjd; epw af; fz f{fhtdkdpTk;
rpkkhdd .  ehk; ngUknghUsfsp; epw af; fphk; kw\k; fdyh phky;
fz ffhN hK; mJNghymZ t gl ; ep wahddJ ‘mZ ep wny f @ hy ;(amu)
ms f { ggLf pw .

fhgd; I NPMNhgGFsy; 6 NNt hdfi sAk; 6 epA+udfi s Ak; ngwWs s C -
12mZ t o ;epway;12, y;xUgFjpamZ ep wny FMFK;

(Fwa@ jWMhyjj; mZ ep wi af; Fwggp amuvd wF wa Pbwigj [y ;
‘UvdwrwaPgadglLjjggLf . WwjhoxUGNH I hd; ep wnyydeddudp;
ep wahd J 1 amuM F k).

xgtmZ ep wW(RAM)

mZ vdgdkprrpvaj hf , Uggjhy; mjDi | aep w aNewahff; fz ffpKbahl.
vaiN Kwhyjjm; mZ ep w af;
fsz;lltijanN:iH_nJHkﬁIakv\mthJdﬂaJ;pi
ep WNahLxggpbfz ffpthis; mt hf s ; xNkh;bqahde;i)w af ; nf hz |
,usznymeFl\kngthfflstJNeq;g, vLj Jf; nf he L:mtwwg,
xUjdijjo; mZ ep wf FFwogpt kj @i gmswmjldnbtms hff;
nfre LmjDId;  xggbbkwy djqfsp; mZ epwisf; ffptdhy
,tthanwggIth ep wxgfamZ epwvdgng Kiywg; i‘ IL[d mZ to;
epw ajptmst hf; nfhz LkwwmZ ffsp; ep W s ; fsz;bggltd
| * g dp; HY, 1H% HY) | NN hgs gz sy ; galdhv i * 1y d; mZ t pEg;
Mfrpd; mZthdJdjpimsthvLjJf; nfhssggltd. jwghl-mZ ep'>w
nfhz | f hhgdp; ep yjjl NhN hgghd C
ghd J xggPLmZ ep w af ; fofﬂ)Jﬂ)thtthLij

ujmy vLj J f; nf hz Lyxnt wwy ;

mZ epwaF\MggﬂthJ oi ngH)JmJIdJIbththff,

xggbt kwyj d qf s @ ; mZ ep Wi sf;

, 11 hWhgwggl | mZ ep') wx gemZ ep wd gglLk; '

epw ajptmst hff; nfhz LkwwmZ ffsp;

i lddp; ((HY, 1H2 1H3) NN hg; gz (Fshy; gadh i

ai Mfrpd; mZ thdJjptmst hvLjJf;

j wWoh) smZ ep wi2nf hz | f hhgd ol ; epyjj!l NhN hgghd C

121 NFhN hgghd d xggPLmZ ep wi af ; fof[bj}bth'[thLij
nfhs s ggLf pw .

xUjdjjd; xgmZ ep wdgd mj jdjjp; I N'hN hgf s ol ;
rurhmZ epwWFk; C - 12mZ tp; epway; 1/12gqfp; ep w Fk;
c sst ppkhFk; , J ‘A’vd WEwagb ggLf pw . ,jidgptmz vil’vdTk;
mi of fy hK;

xgfnmZ ep w

xU jdijjp;Il NINhgGsp;rurhpmZ epw
xU C-12d;mZ eﬂ)wa;y;%zgq,fri;ep')w

(A)=
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(Apre 0]

CENTR

mZ epw af; fz ffpf$baet @Ki wahd ‘ep wepkh ykhdpKi way; (mass
Spectrometric method) C - 12 pt mst H g; gadgljj ggLf .
ngUkghy hdj dxkgf sy; xgBmZ ep wahdJ KO vz fisxlbNac ssjhy;
fz ffPbwFvsph KO vz fsh khwydagadglLj Jfdpmk; ryjdiqgfsp;
xgmZ ep W s; gl baypggl LssJ.

jdpqfsp;xg@nZ ep w (C-12mst P)

) dik; Fwa Pl A,
i ldd; 1
f hhgd ; 12
iely d; 14
Mfrpd; 16
N hbak; 23
nkf d Pak; 24
rygh; 32

XgomZ ep wd gJ xUt ppkydN mj wkmy F YL Y. xUjdjju;
mZ ep w af phky ; Fwogiht j hf f; nfre thy; mj W “f pik;
mZ ep w’vd Whgah;

i~y dp;fphk; mZ ep w=1f p

fhhgd ; f phk; mZ ep w=12f p

i el dp;fpk; mZ ep w=14f p

Mfrp dp;fphk; mZ ep w=16f p

XgtmZ ep wd g xUt ppkyd N mj wEmy F , YLy xUjdgjjpo;
mZ ep w af phkyy; Fwogit j hf f; nfhz thy; mj W f phk;;
mZ ep w’vd Whgah;

i * Iy dp;fphk;mZ epw

fhgd @ ; f phk; mZ ep w

rurhmZ ep W(AAM):

xUjd[kjij;mZ epw avtt hWz ffht hay

rpkk; Vnddg; jdiqfs; , aw fay; gyINH\H‘gGs
xtnthUIl\HNthk jdpjdmZ epwi af ; nf
mZ epw af; fz ffhkNgh ,ejIN'hNthflsf
nfhstJmtr[ak;

rurhonZ ep wd gJ ,awm fay;
bafz ffpgglt! NNPN hgf s ; rurhep wi af ; Fwagj hFk;

,aw;f p; mi djJI NhN hg&X S k; xNumst g ;
epw af; fz ffthk; MNhJmi djJl NN hgEs; '
Pms Tfs; Nghdwi tfz ffp; vLj J f;
y¥urhmZ ep wdwy;vdd? c jhiz ki 9 amu mZ epwe ss| N
t@ftH_k; 100 amu mZ epwe ssl NPNhgG 50 t ©f f hLk;
nfhssgglthy;mjDi larudrhmZ epwiBfz [t Wiz ffpgglf pw .

rurhmZ ep w:

=(1 tJI NhN hgg ; epw<x 1 tJI NAN hggl ; rjt Pms T+ (22 J | NhN hgg ;
epw<2xJ | NNhN hggl ;rjt PmsT)
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denthffggIljd;kjj;d thfp
Z —9><—+10 —

mZ ep w= =( )+ ( Xloo)
—4.5+5 9.5 amu

(Fwo§a fz ffhk; N\ghdt ©f f H bi d3rkkhf kbwmpz ffPpN z Lk; ¢ j hz kh
5 t ©ffhivdgi j 50/100 (m) 0.50vdwt Wz ffg;vLjJf;nfhssN z Lk)

jdtwrmltti z ay; FmgwgglLSSJdrkqtsn,
mZ ep wd gd rurhmZ ep wahFKk; Newfsp;
mZ vi lvdgdrurhmZ ep w af; Fwogj hFk; Jd;kthnrmlttlzapi,
ngUkghy hd j d xgf s ol ; mZ ep wdgJ KO

, Uggi i yvd mwaggLf pw . cjhzkhfjd;ixthbrmlttizag,

mZ ep Wl2.00 amuvd gj Wi gj p hf 12.01 amuvd Whf hLf { ggl Ls s J .

fhgdp; mZ epw af; fz ffhkiNghl C - 12kwk; C - 13 d;

fz ffy; vLjJf; nfhssgglfpwd. fhgd; - 12kwi\k; f hgd ;

,aw fguyfs; Ki wiNa98.90%k WK ; 1.10%MFk;

rurhnZ epwiBffz tt Wz ffpgglLf pd .

fhgd; rurhmZ ep w
98.
=(12 +(13% g8
( >< ) ( XIOO)
=(12><0.989) (13 x 0.011)

=11.868 + 0.143 =12.011 amu

, jyted fhhgdd ; mZ ep wl2 amuvd gJ f hhgd ;
rurhonZ epwNajt pgdpjfhgdp; mZ ep wnyy.

ryjdiqfsp;mZ epw s;

mZ vz ; ngah FwaP

T d; H

T Pak; He

ypjpk; Li

nghy ak; Be

Nghuhd ; B

ruarhnZ epw af;fz ffhjy;

vinz fF 1 : Gkpp; MNwguwkwhk; kdpclyp; mj
fhz ggl f $bajdk; Mfrpd; %dW i fahdep yjjl N
fyitahhcssd.

Mfrpdp ;! NPhN hgix s ;

I NrhN hg; ep w
gO16 15.9949
8017 16.9991
sO18 17.9992

Mfrpdp;mZ epw
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= (15.9949 x 0.99757) + (16.9991 x 0.00038)
+(17.9992 x 0.00205)
=15.999 amu.
vih fzfF 2:,aw fay;jdik; N\ghund; vdgd Nghuhd ;- 10 (5 +G\NUH f hd f s ;
Se\tundfs) kwik; Nghund; - 11 GGNINthdfs; 6eftudfs) Mfmt wwa;
fyitanhcssd. B-10 d;rjtPguty; 20Mf Tk; B-11 d; rjt Pguy; 8
MfTk;cssd.vdy;Nghudpl;rurhep wi®fz It bWz ffpgglfpw .
Nghuhd ol ; mZ ep'>w
(10x100)+(11X100)
= (10 % 0.20) + (11 x 0.80)
=2+8.8
=10.8 amu

%Yy f$W KWK; %y f$W ep w:

kejt PAffisj;  jtpngUkghyhdjd ﬂifsrni, mZ ffshd NJdﬂiJHd
mefSIN:ihmnygmdqufsld; mZ ffSINdh ,i z eNf hzgg K;_, ] WF
%y f$W vd Whgah , 2z LmyyJmjwENkwgl t mZ ffs;
mlthff | NaahdxUt Yt dN jpft h'pbprahy, (N j pop z gghy)
xdwp z e;JcUth‘f;$baJ:xU %y f$W MFKk;

%yf$Wsp;ti fgghtfs;

, i EmyyJ mj wk Newgl Bjjpo; mZ ffNshmyydnttNWd
mZ f{Nshkhwht ppt p wogblt bpjjw; xd wp zeJ
%y f$W vdgglLk; fewW vngJd;kkthhm

, UFfyhk;  xU jdijjp; mZf{shy; I
mdxjjmZ %yf$W vdm' f ggLk; xU %yf$\M‘dJntt V\4 ;kf
mZ ffshy;c Ut hifgglthy; N wZ %yf$Wvdmi of f ggLk; %yf $
cssmZ ffsp;vz z pi k%yf$wd; mZ fflbvz YMFKk;

)

qgf s ;
Ut ht
k%(l\th

)
bl
3

%yf$Wsp;ti fgghfs;

mZ fflLvz ; mZ ffsp; ngah
vz z pif

XuZ
</
%t Z

>3 >3 gy mZ

cjhez ki Mfrpi d vbLjJf; nfhsN hk; Mfrpd; t PAMrrpd; (O)XNhd;
Ox)Mfa , z LGN WM kt bt qfi sf; nfhz tJ. xUMfrpd; (O)%yf $wy;
,w LMfrpd; mZ ffs; cssd. MEN Mfrpdp; mZ ffltvz ; : 25jw;
, 2 LmZ ffSk; xNkh pahf , Uggjhy; ,J Xjj<uZ %yf$Wvdgglk;
Xjj<uZ %yf$Wshf;fhe ggLk; gmjdpqgfshtd: i 1y d; (H)+ el d;
(N2)kWAK; * hy[ d; (/ g@hd ; (F2)F Ns hha ; (CL):-ENuhk ; (Bra)ymNahbd ; (I2).
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CENTR

xUxNhd; (O3) %yfdwy; %dWMfrpd; mZ ffs; cssd. vdN mJ xjj
%t Z  %yf$Wvdmi of fgglfmd. xU%yf$W %dW FNekwglt mZ ffi sf;
nfhz bUej hy ;mJd ‘gymZ %y f $ Wvd ggLk;

cjhz khii * Igd; FNsh u IvLjJf; nfhe thy; mdi-
FNshha; Mfa , w Lntt N Wdpiqgfsp; mZ ffshy; M
mZ ftlbvz ; 2 , JNWWZ %yf$W MFk; md Nghy

i ldd; mZffi sAk; xUMfrpd; mZ it Ak; nf
mZ fflbvz ;3 , INWV %t Z %yf$W MFKk;

xgG %y f $ W ep (RMM):

%y f$Ws; midjdk; mZffshy; Mdit. Mjyhy; mjwFepw z L.
xUjdpk; myydNHhjjp; %yf$W epwahdJC - 12mst Pbi dg;
nghUj g msffggltjhy;mdxglG %yf$W ep wd gglLk;

XgG %yf$W epwdgdxU %yfSwd; epw FkiC - 12mZ t o ; ep wap;
1/12gqf o ;ep wf Fk;c sst ppkhFk;

xU %yf$wd; xgs %yf $W ep wvahdd mk%yf$wy;cssmidjdmZ ffsp;
xgbnZ epwWsp;$LjYFFr;rkk;

xgG %y fSW epwdgd xUt ppk; vdN mjwkEmyF | yiy. xUNert; jjo;

%y f$Wep wi af phky ; Fwogpt j hf f; nfhz thy; f ik ;
%y f $ Wep wd Whgah;

eRa ; f phk; %y f $ W ep w=18f p
CO; d;f phk; %y f $ Wep w=44f p
NH; d;f phk; %y f$ W ep w=17f p
HCI d;f phk; %y f $ Wep w= 36.5f p

xgG %y f$Wepwsp;fz ffBfs;

v.fh fz fF 1: y gARD ; mkyjjo; X g6 %y f$W
epwahdesztthV\ﬁszpggpr\U rygARd; mkgkhdd , w Li * 1y d;
mZ ffshYk;xUryghhmZ t hYk;erdFMfrpd;mZ ffshYk;MdJ.

MfN xygARD; mkyjjp;xgG %y f$Wep w
=@2xi " lydp;epw+(1xrygho;epw
(@xMfrpdp;epw
= (2x 1)+ (1x32) + (4 x16)
=98
mjht JxUrygARdb; mkyjjp; %yf$Wep wahdJ1/12g9FC -12 mZ t @;
epw at p98kl gFmj pkhdd .

vih fzfF 2 : eRd; xgG %yf$W epwBfzIithWz ffpggLfp . eR
%yfewhdd 20 lygd;mZitAk;1 Mfrpd;mZ it Ak;nfhz LssJ.

eRd; xglG %yf $Wepw
=@2xi " lddp;epw+(1Mfrpdp;epw
=(2x1)+(1x16)
=18

xUeRA %y f $wd;ep wahdJ 1/12ggFC-12mZ t o ;ep wi at p 18 kl gFnghaJ.

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




%y f$WSffpl Naahd N WohL:

mZ ffs> %yf$WfS| Iambggl lj; Jfsfshf

9y g N WoLf ol wd .
%yf$WfokadgyNWl\thH_fs njhFffggllssd.

mZ ffs;kwk;%yf$WSfF ,ilNaahdN WghLfs;

mZ ffs; %yf$Ws;
xUjdgjjo; J d ik mnyNthm Kbr;
kprrpmagFj mZ MFK; rmagFj p%yf $ W MFk
kejt PAffi s ; jtp Vida |%yf$PWs; Jdp;epyag;
mZ ffs; jdpjepyay;|, Uf Fk;
, Uggi iy _
kejt hAffi sj; jito Vida |%yf$Ws;
mZ ffs; tpdjjpdEi wej
mZ ffsy; Njp opz gds; %yfSWsy;N|j
, Yi Y cssd.

it
;9P z g s ;

fUj I
i uehk; gUgnghUs f sy ;
hK; mZ

Yy. ; g
Wms t hk; Kiwfi sVfdN t
N hb (2 c Uggbfs) kww I[d; (12 ¢ Uggbfs
; edFnjhejmyFfs; MFk;
[ fnfhz tmZ f{s; KWWK ; %y f Wi sf;
xUrpwgGny FN i t ggltJ. vdN Njppyhshs; mZ ffi sAk;
%yf$Wf| s Ak; mst bt j wk‘Nkhy jvdwmyi fg; gadgLjJfpwdh;, , gFNhy;
vdvmrhy;stfsu;vzz;btfiakILl\kF\Mggﬂlf;wJ.

SImst PLKi way; xUNkhy; vdgdfhgd; - 12 (C - 12)| NNhN hggpl; 12fp
(myydJ 0.012f & p ep way ; cssmZ ffsp; vz z pi ffFr;
rkkhd mbggi 1Jfsfis (MmZ ffsy %yf$W kwk; gw) nfhz I nghUsp;
ms TMFk; 12 fepwfhzt C - 12 | NHMNhgy; cssmZ ffsp;
vz z bt TNH i dKi way; epz ak; nraaggltssd. ,J ,jjhypmwpay;
mwa h; mt f h Nuhvd gt uhy ; Kdnkhopggl tj hy; mt w ngahdly Na
'mt fh Nuhvz § vdmi of fggLfpw . , jd; kjp6p.023 x 102MFk; Mf N x UNchy ;
vdgd 6028 x10PJfsfshy; (yf$Wshy) MdJxe jhez khi 5 Nkhy; Mfrpd;
%y f S W s;5%x6.023x1028%yf$Ws;cssd.

Nchy;jjdtk;

Nchy; vdgjidvz z pi fmyfHfg; gadgLJJp %y f$Wspl; ep wkwik;
gUki dfz ffhk;Ki wNaNkhy;jjJt Fk;

Nkhy fsp;
vzhé ptﬂfaMJfﬂ)Iffgng\wasz gy NW i fahdj uTfsyed got UkhWe
z ffpgglfpd .

e mZffsp;Nckhyfsp;vz z pi f
c %yf$Wsp;Nkhyfsp;vz z pif
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« thAffspd; Nhy f sl ; vz z pif ( ptnt ggmOjjepyap;
(S.T.P)j pt Nkhy hh; gUkd ; =224y pt h)

- madpsp;Nckhyfsp;vz z pif

(FwoG : jpt .m—j ptnt ggep y kwi\k; mOjjep yvdgd 273.15 Kkwk; 1

tspz tymOjjjijf;FwhFk)

xUmZ t p ; Nkhy ;

xUNchy ; mZ vdgJ 6.023 x 10®mZ ffi sf; Fwgght j bFk; , JmejmZ t o;
f phk; mZ ep W Fr;rkk;

¢ jhez khf xUNkhy; Mfrpd; mZ vdgd 6023 x 105Mfrpd; mZ ffi sf;
nfrz tJdmjd;fpk;mZ epw 16 fp

xUNckhy; %y f$W vdgd6.023 x 108%yf$ Wi s Fwoght j hFk; , J mej
%y f$wd;fphk;%yf$Wep w Fr;rkk;

cjhz kh xUNchy ; %y f$W Mfrpd;vdgd 6.023 x 105Mfgpd; %y f$ Wi sf;
nfrz tJ. mjd;fphk;%yf$Wepw 3 fp

Nchy hh; gUkd ;

jbtnt ggmOjjepyapy; (S.T.P)x UNkhy ; t hAt hd J 224y pt h;
myyJ 22400ky gUki d Mf f pkp Fk; , J Nkhy hh; gUkd ; vd Tk; mi of f ggLk;

Nkhyfsp;vz z pi fi af;fz ffhk;gyN WKi wis;
Nchy fs vz 2 pi =1 —
mZ epw
ep w
%y f $ Wep w
- mZ ffsp;vz z pjf
6.023 x 107
%yfprsp vz z pif

6.023 x 107

Nhkgtsp; ritP ,iaGdgd 100 fprhkjjy; cssxtnthUjdgjjp;
epw af;Fwggj hFk; c jhz khfeRy;c ssi = |y d;kwk; Mfrpdp;rjtP
,iaiof@fzithWz ffpyhk;

jdgjjp;epwjtpPk; o _
Nhkjjg;css xU Fwogp) jdijjp;epw,
Nhkj ol %y f$Wepw
eRdl ; %y f $ W ep wHO =2(1) +16=18f p

100
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il dp;rjtp i a&%x1oo=11.11%

Mfrpdp;rjtP ,i aG=£><100=88.89%

ritPp ,iagdJNmKqgfsp,; tppthaghlkwk; %yf$W thaghilf;
fztwbjy;gadglfpd.

ritPp,iaCGz ffBfs;

vihfz fF . kPNdy;cssjdiqfsp;rjtP ,iai gfhe f.
CHs d;%yf$Wepw=12+4=16 fp

fhgdd;rjtpP ,i aG =%x1oo:75%

i > Iy dp;rjtP,iaG =%x100:25%

mtfhH NHFUINhsEs;

1811,y;mtfHNrde\mmlay;mW@h;%y Wspl;vz z pi ffFk; mt wwal;
gUkD f Fk; , i INaahdnjH hgpdnt t N W #oepyfspy;
fzitweJmt wWfUIJINhsfi sntsapl b

mt f H Noh  $ wimdl gboskhwint ggkwik; mOjjep yay; rkgUkDsst bAffs;
mi djJk;rkmsTvz z pi faghd %yf$Wi sf;nfhz bUf Fk?

mtfHNHUJNhTs;

1881 , y; mt f A Nbwd wmwp py ; mwlh; %y f $ W spl; vz z pi ffFk; mt ww ;
gUKkD f Fk; , i INaahdnjRnhgpdntt N WEoep yfspy;
fztwedmt WfUIJNhsfi sntsmpt hh

mt fH Nbh  $ wiwdl gbskhwhnt ggkwWk; mOjjepyaly; rkgUkDsst hAffs;
mi djJk;rkmsTvz z pi faghd %yf$Wi sf;nfhz bUf Fk}.

, jdgbnfhLffggltt hAffsp; gUkd hd Jd mt { hAt o ; %y f$Wspg;
vz z pi ffFENet ppjjp; njHh3d lajh , UfFk; vdy; ‘V'vdgd gUki dAk;
n'vdgJt hA %yf$Wsp; vz z pifiaAk; Fwggjhf; nfhzhy;
mt f H Nt p pgb
Van
V =khwy pn
l dy;css %yf$SWsp vz z pif 1 ypfrp
vzzﬂ);ffFrkkhc Uf Fk; , | d%yKk;
%yf$Wfs;ni vz z i ff

d
t
F

) ; FNs hha ; yizedit g d; FNs h uLc Ut hFk;
pdi avlLj Jf; nfhsNH<
1 gde ;+ 1 gUkd ; — 2gUkd ;
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[APP..',,,F.U

mt f H Nt p ggbxUgUkD s st hAffs; mi dj Jk; ‘n'vz z pi fayhd
%y f$Wi sngwmdf Fk; vd Nt
n %yf$W+n%yf$W2n %yf$W
n=1vdy;

1 %y f$W+1%Yyf$W -2 %yf$§W

%Yy f W +1%L %y f$W -1 %yf$W
1 %y f$W i~ Idd; FNsh ubvdgd?s %yf$W i~ Idgi dAKk; Y2 %yf$W
FNshhp dAK; nfhz tJ. , jd%yk; %yf$ Wi sgbbf KbAk; vdgd nj s p hf pw .
,Jlhytdp;mZ fpfhsi fi axjjffpd.

mt fH Nt ppp;gadghlfs;

. NF-Y rhf,tpyapdtﬂ)l‘rbfpw
tvz iz f;fz ffpcjTimd.

I
g, gadgLjjphAffsd; %yf$W
y

ff

P d

fby hk;

. %y f$Wep kM t;mlk;”kacssnjhlhgtUtrthJTfp\U

. midjJthAffsp; f phk; Ncy hh; gUki d (24 ypth
j btnt ggmOjjepyay) fz ftht]y;gadglim.

Mt pl H j pFk;xgG %y f$W ep wi Fk;, i | NaahdnjH h@

1. xgG %yf$Wepw (i~ Iy d;mstB):
xUt hAmyyJ Mt @ ; xgG %yf$W ep wd gd xU %y $wW
t AmyyJ Mt @ ; ep W FKk; xUi * 1d d; mZ t o; w Fk;
, i I Nac sst ppkhFk;

Mt ol i j gV.D):
khwnt ggkwk; mOjjep yap; xUFmgpthszsthAmnyMt[api
ep W Fk; mN gUkDssi ™ 1Y d; mZ tp; ep W Fk;
csstppNMt pnl i j pd ggLk;
Mt pnl h§ j §V.D)
jmt . m.epyay;Fwogh) gukDss thA (m) Mt ppl;ep w

mN gUkDss i |lyd;mZtp;epw

mt f H Nt pggbrkgUkDsst hAffs; mi djJk; rkmsTvz z pi faghd
%y f$ Wi sf;nfhz bUf Fk;
xUgUkD s st hAt ; ‘n'vz z pi faghd %y f$Ws; cssjhf;
nfre {hys

0 'n" %yf ISWthA (m) Mt pp;ep w

Mt onl i jp( mt .m) = 'n" %yf Wi Iy dpo;epw

‘mM=1vdf;nfhz | hys
1%yf $WthA (m) Mt pp;ep w
Mtmlhjpr 1%yf$Wi  Iddp;epw

il dedZ %yf$WMjyhy;
- 1%yf $WthA (m) Mt pid ; ep w
Mt pnl
P dimZ fsp epw

eh: Mt i Hjpa %yf$WepwAld:;fBfz Lt HMWj HhRLjjy hk;
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1%yf $WthA (m) Mt pp;ep w

1i " lyd;mZffsp;epw

1%yf SWthA (m) Mt pp;ep w
1i  Ildd;mZto;epw

Mt ol b j &

xgG %y f $W ep w=1

rkdghlLgj y@ap
Mt pnl H j g1

FW N ngUf {
2 xMt ;nl  j gt PA (m) Mt @ ; xgG %yf$Wepw
(m)

xgG%yf $WthA epw
2

xgG %y f$ W ep w=2xMt pnl i j p
jEfggltfz fFfs;

. %yf$Wepwz fFfs;
fefz Lt wvo;%yf$Wepw af;fhz f.
1. HO 2. COz 3. Ca3(POy):2
j BT
1. HO
Hd;mZ ep w=1,0d;mZ ep w=16
HO d;%yf$Wepw=(1x2)+(16x1)=2+16
HoO d;%yf$Wep w=18f p

. CO2 d;
Cd;mZ ep w=120d; mZ ep w=16
CO2 d; %y f$Wep w=(12x1)+(16x1)=2+16
=12 +32
COxd; %y f$W ep w=44f p

. Ca3(PO4)2

Ca d;mZ ep w=40,P- d;mZ ep w= 30>

O d;mZ ep w=16

Caz (PO4)2 d; %y f $Wep w
= (40 x 3) + [30 + (16 x 4)] x 2
=120 + (94 x 2)
=120 + 188

Ca3(PO4)2d ; %y f $ W ep w=308f p

2 p\/\kvw\k gUki dg; gadgLJ;;bkhyflsf fz fihjy;
1.46 f pfhbajjpol; Nkhyfi sf;fz f f;h.

epw _46_ y

Nk : f—-
yispivz z pi mZ epw 23

2STP ,y;56ypthMfrpd;

Nchyfsp;vz z pi f gUkd; __ 56

= = 0.25Nkhy ;
Nchy hh; gUkd ; 224

3.12.046 x 10, Ukgp ; Nkhy fi sf;fz ffp.
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[AER!?LU]

CENTRE

CHENNAI

mZ ffsp;vz z pif
mt fH Nbh vz ;

12.046x10%
- = 2 N< -
6.023%10% y;

Nchyfsp;vz z pi fagpedepw af;fz ffhjy;
1. 03 Nkhy ; mYkd pk; (Al d;mZ ep w=27)

Ny fspiivz z pif=—oob T
mZ epw

ep w=Nkhyfspl;vz z pi fxmZ epw
ep w=0.3x27=8.1fp

Nchyfspl;vz z pi f=

2 STP ,y;224 ypt h SO,
%y f$Wep wd2+ (16 x2)=32+32=64f p
gUkd; _2.24
Nchy hh; gUkd ; 224

Nkhyfsp;vz z pi f = 0.1Nkhy ;

3. 151 x102 %yf$W eR
eRal ; %y f $ W ep w=18f p
. %yf SWsp;vz z pj f
Nk ; f=
yispivz z B mt fH Nbh vz ;

1.51 x10% 1
——=—=0.25Nhy ;
6.023 x10® 4 "y

ep w=Nchy ; x %y f $ W ep w
ep W0.25 x 18 =4.5f p

4 5x10%%yf$WFS NN ;
FSfNhHh d;%yf$Wep w=180f p
ep.)w°/oyf;$We;i)w><°/oyf$V\ﬁ3|d;vz zZ pif
mt fH Nhvz ;

. (180 x5x107)
ep w= %
6.023 x10

=149.43f p

%yf$Wsp;vz z pi fkwk;mZ ffsp;vz z pi fi af;fz ffhjy;

1. M2 ygO0, ,y;css %yf$Wsp;vz z pi fi af;fz ffph.

. , gUkd ; _11.2 ,

N sp;vz f =1 = = (0.5Nkhy ;
yispive 2 P i gUkd . 224 y
%yt$Wsp;vz z pi f=Nchyfsp;vz z pi f
xmt f h Nuhvz ;

=0.5x 6.023 x 1022 =3.011 x 102%y f $ W s ;

.1 fpafjjy; cssmZ ffsp; vz z pifiaf; fzffh (Aud;
mZ ep w=198f p
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CENTRE

[A'.‘..F.Q uﬂ

epwxmt fH Nhvz ;

mZ epw
_ 1%6.023%10%)
- 198

mZ ffsp;vz z pi f=

mZ ffsp;vz z pif =3.042 x 1021

. 54f p1.O , y;css %yf$Wsp;vz z pi fahl?
epwxmtfhH Nhvz ;
%y f $SWepw

23
%yf$Wsp;vz z pi f= 54x6'ﬁ3x10 = 18.069 x 102

%y f$Wsp;vz z pi f=

.?hzl\kfhy;COzy;CszH‘gd;ka(;Mf”{)d;mZffs;ni;vzz;btfiaf;
e 1 Nchy;CO; , y;2Nkhy;Mfrpd;mZ ffs;cssd.
e 5Nhy;CO2, y;10Nkhy ;Mrrpd;mZ ffs;cssd.
mZ ffsp;vz z pi f=Nckhyfsp;vz z pi f
xmt f hl Nibhvz ;
=10 x 6.023 x 10%= 6.023 x 10#Mfrp d; mZ
* TNckhy ; COy, y;1 Nckhy ;fhhgd;mZ ffs;cssd.
* 5 Nkhy;CO, , y;5 Nkhy;fhhgd;mZ ffs;cssd
mZ ffsp;vz z pi f=Nckhyfsp;vz z pi f
xmt fH Nbvz ;
=5 x 6.023 x 102 = 3.011 x 10%4f hhgd ; mZ
Nchy by gUkd ;fz f Ffs;
ffz It wwl;gUki df ;fz ffh:
1. 25 Nchy ; CO,
gUkd;=Nchyf s ;vz z pi f xNchy hh; gUkd ;
gUkd ; 2.5 x 22.4 = 56y pt h

12046 xx107° %y f $ W mkiNkhd @ h
: %yf SWsp;vz z pjf
Nk : f =
yfspivz z pi mt fH Nuh vz ;
12.046%10%
=————=2 Nhy;
6.023x10* y
gUkd ; Nkhyfsd;vz z pi f xNchy hhy gUkd ;
gUkd ;=2 x224 =448 ypt h

14 fpi el d;t hA
Nkhyfsp;vz z pi f =%=0.5 Nchy ;

gUkd ;Nkhyfspp;vz z pi f > Nchy by gUkd ;
gUkd ;=0.5x224=11.2 ypt h

ritP,iaGfz fFfs;
1. HxSOsy;c ssS d;rjtpP ,i agpdf;fhz f.
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HxSOs d; %y f$W ep w
=(1x2)+(32x1)+ (16 x4)
=2+32+64=98fp

o - ry gha ;ep w
r prjt , 1 aCe _ x 100
yoirjt P H,S0,d;%yf $Wepw

rygha;rjt P, i a&%X1OO:32.65%

epdty;nfhsf:

e XjjmZ vz i z Ak; N Woltep wz fi sAKk; nfhz t xNJj dijjpo;
ntt N WmZ ffs;l Nh hgl s ; vd ggLk; v.f h 17CI%, 17CI%7.

xjjepwz i z Ak; NWgltmZ vz fi sAk; nfrz tntt NW dfgjjp;
mZ ffs;| Nhghtf s ;vdggLk; v.fh (18Ar#0, xCa%)

efihdfsp;
vzzrb;flaAk;NWgIth vz fi sAKN Wol tep wz fi sAk;
nfre fntt NWdigfsp;mZ ffs;| NAN hdfs;vdgglLk; (¢C'3, 7N™).

xUjdgjjo; xgGmZ ep wdgJmjjdijjo; rurhmZ ep wf Fk; C -
12mZ t o;ep way ;1/129qf o ;ep wf Fk;c sst ppkhFk;

xUjdijjo;rurhmZ ep wdgd , awi fap; fplftf$bamjjdm;|d
xtnthUINH\lrgG sp; ritPoui ymjd; fZ ep wahy;

ngUf { pEp | f FK;kj pfsp;$1Ljnjh ffFr;rkkhFk;

xgG %y f$W ep wdgd xU %yf$wd;epw FkiC -12mZ t o ; ep wap ;
1/12gqf pl; ep W Fk;c sst ppkhFk;

mt f H Nuh $ wwa gb=khwhnt ggk Wik ; mOj j ep
rkgUkDsst hAffs; mi dj Jk; rkmsTvz z pi faghd %yf$Wf
nf hz bUf Fk?.

y
|

khwhnt ggkwWk; mOjjep yap; xUFwagpt gukDs st hAmny Mt
ep W FKk; mN gUkDssi ~ 1y d; mZ t

c sstppNMt mnl i j pd ggLk;

mZ fllvz ;= %y f$Wepw/mZ epw

XgG %y f$Wepw=2xMt ml Kjp
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10th mwb @y ;
myF- 8
jdEqfsp;Mthjd tifgghl

mwi f k;

tQQdjjys> Njapy; Ji wag; 18 Mk; kwik;
erkl‘uw\qfs;erboe;d. f op (nghM) 1860 y; t QM ps
mtwwa; epwWSk; fz Lgbffqggl bUe;d
XJHUGIJW%NEJ hCersg, thorggLJ;ggltd

; vd f Uj gglt
Jt I Nghyj d g flj

y .
flstmrggLJ;gy bi s Nkwnfhz tdh
iy Jdﬂiqfl , LJ;elejKeuaKa

;o xdgjhk; tFgop; istifggljdjy;

ngwwmwp @ ; nj H hkrahf ehk; c ah; r 1fNs LK d; nj bl hed 3 d

gz Fi sg;gwmamwp t t shJf;nfhs

et @Mt Hjdt pp

nkdtygd; Mthjdmltti z ag; jEfKbahrgKw ghtfs; , Uejd.
cjhe khf mZ ep W39.95amu)nfhz | Mh hd ; j d kk:K d d hY ksmZ ep w39.10
amu)nf hz | nghl | br @k; j dpk; gol d hY k; thprggljjopltd.
mZ ep w ai kakhff;nfhz ELmLf FN hkhapsgh thrajjp;, [j§jMhfhd;
ngwmidf Fk; ypjak; NFhbak; c ssnjhFjay; Mh h dvej xUN j ay hs Uk;
i tffkhthifs; ,|t:mZ ep)vwdwmbgglIlat;bNWXUmbgglIg,
gzgvatopFJ;d. nkz ty®, Kkw\k; mt Nl Uejt KSTFmMZ t ;
cssONNthfsp; vzzrbtfmbggilgz ght
, Uffpdvdgd mwaf $l hijha;, UejJ.

1912 Mk; Mz Ln" dwdkh Ny hvdwbbt d;
t@Qm;Mtf‘;;dthDrggL YfF:mZ vz ;
vdgJ rpej mbggi | vdwe z | ki af; fz twejhhy mZ vz ; vdgdxUmZ t g ;
ONH thdpyz z i fi l\hhm,y,vayftmdrﬂ;
i aNahFwbFks;MfN Mt jdtpp af;
hWNckgLj j pnway hk;

fdiqfs@; , awgpy; KWK; N jppy; gz &Fs; mtwwl; mZ vz fi sr;
rhhed mi kAK;.

et@Mthjdmliti z :

et @Mt hjdt pap;  gojdpaqtsmZ vz ;  mjphggmt Viwwhwighy ;
et@mlttizay; thorggljjggltsd. Njmay; jdigfsgaqfs;
gz Fi sKi wN\Nac z h Jk;
tifagwjHhsh Tk hFjpshf Tket @Mt hkjdmliti z ay;

thp rggljjgglbssd. 118 jdpqfs; nfhztetBMH];dmIttiziaf;
fHLfow.

flejxdgjhk; tFgoy; fwwMt hjdmlitiz ap; roggkrgf s ;
nj i hrrahf ) hFj BwK; nj A s s rpggkrgfi s mwat p oN hk;
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nj H K sp;rmggkrqfs;

e jdiqgfsp; fplkltthorfs; nfjHhshFk; Mthjdmliti z ag;
nkhijk;7njh hs;cssd.

Kiyh;njHh (mZ vz ;1 kwk; 2 , jnjh b kprrpanj HuFk; , jgy;
i 1y d:kwik:;' Pak;vDk:2 jdpEqfNsc ssd.

,withk;njhh (mZ vz ;3 ypeJ 10tiuv ,J rman HuFk; ,jp;
‘Li'ag e ‘Ne'ti u8jdpqgfs;c ssd.

Y%dwk; njH bk, JTk; xUrpyanj R uhFk; (mZ vz ; 11 ypleJ 18 ti v
, J¥; Na'ageJ ‘Ar'ti u8jdmgfs;c ssd.

edfhk; nfjHhh (mZ vz ; 19 yeJ 36 tiu ,J xUeP!lnjH uFk;
jy; ‘Kapped sKr'ti > 18 jdpgfs; cssd. ,twy; 8
rhihez jdiqf Sk>10,i lepyj;jdpqgf Sk;cssd,.

l ejhk; nfjH hy (mZ vz ; 37 ypleJ>5 ti u , JTk; xUeP | nj H uhFKk;

,j§; Rbapped Xeti u 18 jdpgfs; cssd. , twwy; 8
rhjhz jdpgf Sks10,i lepyj;jdpgfSk;c ssd.

Mwhk; njh hy(mZ vz ;55 ypleJ 8 tiu ,J kpeP tnjH uFk; ,jp;
‘Cs'yJed SRn’t i 2 jdpqfs;cssd.,twM;8rhhez jdigfss10
,(i“{Aekayj;jdrﬂqfs;k\w\k;Mcs;i lepyj;jdpqgfs;(yheji dLfs)
\ ;

Vohk;njH by (mZ vz ;87 ypeJ>118ti u Mwhk;nj hi ug; Nghy >, J Tk;
X jdpgfs; nfhz tJ. rkfjpedFjdiqgfs; mlitti z ay; IUPAC
My;c lgLjjggltd.

nj hFJfbspl rsggkraf s ;
Mthjdmltti z apy;
Ny ey f B t hprggLJ;gg,l Lj diqfsspj hFjps; vd ggLk;
mlitti z ag;nkhjk;18 njhFjps;c ssd.

gf spl; nghJt drpggay @i sitjJdntt N WFLkgqfshj;
nJhF fogltlssd.

njhFjp 3d; mqfkhj; jdOkyheji dLkwk; Mfbi z Lfs; cs;
,|Iepyj,jd;kqfs vd mi offgng

GHrclj; nj hFjp aj; jtpkwwnj hFjpspy; cssjdiqfsp;
ntsppl y><11\{zzm C$$\/_yft;hdf8k;x1_; iz | pDk;
ngwbJf vLjJfflthnajhFjp 1y; cssjdigfs; ntsplww;
KItijw; vayftchd kI'Lk; 1SIngwwmbJggj by #huc Ny hfj 5 jdiqf sl ;
iz jpd;1 MFK;

njhFjp FLkgk;
vZ ;
1 fhuc N\yhgfs;
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*XjjnjhFjpay; cssjdiqgfs; Xjjvyftud; mi kg i sg;
ngwj j N j ggz & Ns hij p Ok;

s,ay;gz shdx UFep yxnfh ep y kwk; ml i j Mf ad rBhf KhWgLk;

*Gf@j; nJhFJm, jdpqgfsepyahdvyflod; mi kgi gnt sp$!by;
ngwwbggj hy s p d Awh di ki ag; ngwwf Fk;

Mthjdgz Fsy;VWwlLk;epoTfs;

jdpgfsp; vyfiud; mi kgGeBfepOk;, ,ay; ;
gz fi stgffcjTfpwd. jdthormliti z ay; o
gz fs;  Fwggb!t rbnd ,iIntspFg;  gwFkP Lk; X
epoTMt i j dgz Gvd ggLk;

gz FshdxmZ Mkgmad pMiksmadphf Fk; Mww wyfltud$t hdi
el fk; MfadMt hjdj; gz i gf hLfpwd. ethIttlzahd
nghJ ggz i s Ak:j hFj oWk ; njh hfspy

rihd Khwngf i s Ak; mw;b(_fkhfhqukquka kpj ;

, goFi By ;odt Uk; Mt B jdgz i sg; gwwonway hk;

X ;i kajjmFks iz f
Naahd JJk; vdti uvaW{gglLk; xUjdpj
kejt hAffs; jt ot of f khf mZ
plNac ssgpz ggo; ,
; myyJc Ny hif MKk; vdw of f ggLk;
ffsp;clfUfSfF ,ilNacss Jiujp;

1. c Nynfkwyj dxqf syse ssmZ Muk; rfggp z giMuk; vdw of f ggLk;
xdi wfggpz gghy; gpz ffgglLss s ixjjmZ fi{sg;
mZ ffUF{fSfF ,ilNa Md njh yto; ghmasTrfggpz gMK;
vdggLk; vLjJffhth I, %yféwys>,we b VWV Iydd; mzZffU STF
i lay; css JJk; 0.74A°. ,jd; rfggp z gMukhddJ . 0.74/2 = 0.37A°
vdWbz ffpyhk;

jdtwrmliti z ay; CSSJdqutsnl; g; ght Fk; Nghl >
, UNt WepoTfs; njsphFk; nJth>, yJGAkhfnry;fag,
idiqfsp; mzZ Mwfs; Fi wAk; nj Jpg; Ncy pley f Bhf
, wo FkNghJ mZ Muqfs; mj p hp Fk; ,Jd thZJ jteffz It Mmway hk;
njhFjay;  Nypledf B ,\AquNthﬂtser vz ;  mjphpFk;
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(APR& 10|

CENTR

CHENNAI

J Ik

xUmadpp; fU kajjmpksmttadap; vyftud; jps; Kfy; kBPmjd;
fUt hy; ftr”;bprnrYJ; , aYk; J}q;vak; , 1 I Naahdnj h yTmad M K;
vdtiuanfgng xUmZ t dJvyfludfi s , oeN WwNmvmad g hf Khk;
vyflod; -, of Fk; mZ Nehkp; R k ngwMNehkp ; madpdw of f ggLk;
vy ftoun dwWwhk; ‘mZ wjy ko R kngwvj pkp ;  madpdw of f ggLk;
fi wyfspg; ,aydi s Ak; madpj g kqfspl
’[btlkgGlSAk;}H(l‘d[f)f:Fnad[bSpl, c Ut s TKffakhFk;

madphdJ mj d; nfhhhd lamZittpc Utsty; I‘}Wﬂ)thij[bk[d
mad[ahdijd;nthGIamZittﬂ)c tstg;nghj)thkfhz ggLk;

CJthkh‘yp“ak kwi; N-hbak; jqgfsdntsplwpy;
vhi d , oeyd Nehk mad ps hf ol wd .
;rgpht  Ufff; fhez ke
K;, i INac ssmjpfthrp
fsdntsp$lby;
| { Ut hdJ vj pk ;
fH Lk;
btijtpFi wrl.

JKnj hFj @y sNky pled f B mj b by

= Sm oS
- () _nm‘#_
R VR E X0 x X

madph Fk; Mww ;

mb Mww; epyap; csselLepyj; jdi kcilajdpjt hAep ymZ xd w|n|
,izjmpd; $lbyple) ,yFthg;, gpz ffggllssxUvyflui dePf mbrk
madphf KW j WEN i t ggLk; Fi we;glerwy;madyahka Mwpwy ; vd gglL
, I jmadpahf Fk; vdjhygedWk; mi offy ,jd; myFKJ [/
madphf Fk; Mww ; mj b hd Fk; I\gmwyft;h dePFtJfbdkhfple

mZ Muk; , 1 K; GM;meeJtyJG/\,anry;
d ePf >mj b Mwpy ; Nit Mf N x
J Guk; nry i fapysnadpf Fk; I\/Iwwy mjphdfpliw.
e,Jthc , WgFi fagmZ t o ; cUtsijrbhggj
., yFtH gpz ffggl bUgg hY ksnad mhf Fk; My ;
MfN »j hFjay; Nyple)femgFi fapy;
;kngw\@Jka

9
m

« Netkpl ; Ri k mj phd Fk; Ngh) Nehkpl ; madmapl ;¢ Ut s TFi wAK;

*vj pkpl Ri kmj php Fk; NghJ vj il ; mad apl ;¢ Ut s Tmj b hd Fk;
vyftud;ehlk;
xUjdpjeLepyci |l at hAep ymZ xdwd ; , iz jpd;
$IbyxUvyfloh dNHJjd; vjpx kd; R kAi lamadpac Ut hf Fk;
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hJ nt 'Mwwy vy ftud; thk vdggLk;madph Fk; Mwn yg;

hy vy ht Kk; nj h hy;

I[ngIkagﬂ)JeJ:t y gk HE mj b hp J ksnj hFJ ay; Ny pJed f BH Fi wey k;
g9

, j d;myFKJ/mol MFKk;
Ag) +e— A+ Mwpy ;
Clg + e— Clg +Mwpy ;

vyflod;ft hdi k:

rfggp z 9oy ; gaf pggl Lssvyfloud; ,Izapdjd;dl\bhf
9z G:u'yft;hci ft hpd; vdgglk; ¢ jhz khf HCl %y f $i wlj Jf;

il d; KWWK ; FNs hhol ;
vayftmdgquerggnggpchtNFk FNs hl ;
ftmd:kmjrbk hy:gthLvyftmdtlsV I d;

mZ jdi kNehf fp , Oj Jf; nf hs S k;

NghJgp z vyftudsFNsthD 1 d;  nrd WH*kwWk; Clmadps;

i1 jEBEhZ kiglqfsp;%yk; muay fk;

i~ 1y DfFkFNs D f Fk;c ssxggPLvyflud;ft b di k:

yftud; fthjdi kahdJf&ffhZ k;
hl dKbTfshdgp z gGMwwy snad @h Fk; Mwpy wy f | ond ; eh { k;
Mf@atwi w;rhhed mi kKAK;

vyftud; fthjdi ki afz ffiht|yehym; mst BngUk; gafspfpw. ,jd
%yky xu %yf$wd; mzZ f{SfF ,ilag; cssgpzggo; jdiki a
(madpgp z gBmyyJrfggp z g§ mway hk;

ryjdigf sp;vyftoud;fthjdi ki af;f Rofhz f.
F-40,Cl1-3.0Br-281=25H=21,Na=1

, UmZ f{SfF , i INac ssvyflud; fthdi kt pjpahrk; 1.7vd

Uej hy;mggp z g0%madpjdi kKAKS0%rf ggp z 9FF ; jdi ki aAk;

ngwf Fk;

mttpjahrk; 171 tpFi wt hap; mggp z g f ggp z gghF k;
tpjabrkhdd 171 t pmjpnkdy;mggp z gmad ggp z gghFk;
I gof £ )} yiJedtyggftkhfnryYk;
thk Vnddp ; mZ ff{UkpRi kmjpbankN;;hJ

njhFjpy; NypeJfeh , wgFi fag;
Fiwfpd . Vnddy Mwwy s kltjjp;vz z pi fmjpkhf .

mad @ hf Fk Mwpw ;

vy fiuhd; el [ k;

vyfiihd; Tt jdiK

c \vhtpy;

kdpt hoTntt N We Nyhfqf S1d; _
mdwh t hot pyy e Ny hfgtfi s ehk; gadgLj J f pink;
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jpfifsypelgbpnjLjJd> , ay;

g :
fyit kmwmttNV\gadgHLchlngJk
vdggLk; ¢c Ny hft myp;nrayghlfs;%dWabfi sf;nfhz tJ.

. Jthflsmlhggmy, , KKi wapl; %ykghffsy; csskhRffs;
ePf ggLf o

« cNyHjijcUthfy; ,kKi wagghty; , UeJc NyH k;
gpp nj Lf f ggLf pw .

e cNyHjijJdlai kahffy; , kKi wap; c Nyhf khd J
Jlai knraagglLf pw

cNyHtpypg;cssfiyr;nrhwfs;

qf s xUf d fak; vdgdj dprhkkhf N hmyyJdnt t N WNhkqgfi sr;
yJmliffa $1Lf;fyi tablf N hG @y ;fh gglLk;

fdpjjyplel e NhfkhdJvspy ¥t dkhf nghamst y;
i Lf f Kbf pN hmJNJ hJ vd ggLk;

; (Al205.2510,.2H>0) ght

!

i jo; fdiqgf s hFk; Mdhy g
9P 1] Lf fKbtjhysghfi rithddmYkgd@jj
k; vd Wk; mi of f ggLKk;

N HbypleJ3hffi sg; g F K;

rl Lk; (Al205.2H20)
htirlbyped mYkppk;
o; jh

vd Wks# s iz ;

|
E

F:c N j;jhignghUl f Nshifyedsskz ; kwhk; gh w ;
nythfé k;vdgglLk;

c sskhRffi s (f gF) c Uf pk;

jePfpjhTId; N H Fk; nghUNs , sffwdgglk;
[ kad )SiOx(mkyjjdi kad)

dgm&yw ,sffphif; $sjJld; tpdCGedc Ut i Fk;
gglL
jhf$sk;+, sffpofrL

Pyt Wjic NyHEMfirile N kifc Uf pep yay Khwk;

0 dNac Uff ggbpjy; MFK; , KKi wapy ; f hgFvdgglLk;
KhRf f s sNFH§ ggl | ,sffrahy friH ePf ggLf o nd.
jhRffi sgbpnj LT Fk; Ki wis;myydml hggbFk; Ki wfs;
jhffsp; , ayi ggnghWj J smt wwy led ¢ Nyhfji jg; abp nj Lf Fk;
Ki wahdJehdFti fggLk; c Nyhfgfsp;ntt NWHhffs;gl baypggl LssJ.
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edF Jlshifggltjhffi smlhggdFk;Ki wis;fBffz ttHhMmi kfpwd.
1. G pRXKi wvay; gbpjy;

jiJtkjhffSTFkghif; $sqf STFks> ,ilay; cssmlhjpt Wgh
, KKi wap ; mbggi | ahFk; MfirLjhffs; , KKi wapl hy ;
Jlai kahffggLfdwd. vih N ki |l ;FexOs(, Ukgpa ;J hJ)

Kiw edF Jlshfggltjhsmjpiilak; rha; jsj ; nfhtgglk;
gwFeR mjd; Ny; g&rrmbffgglk; , dhysml Jists;
TRojqf ppNyrhdjhif$saqfs;jz z ay;fOt pPf gg -

f hej Ki woibg

jidtkinffsp; fhejjjdi kegbpjym; mbggi | ahf mi kf p .
JRINChmyyJjhf$s NeH hej | ; jdi kngwwdgg »
, KKi warayglLjjggLk; vih bd] N hd;SnOnt ssBjja;jhl.

Ki wedFJ}shfqggltjhit hdd , w2 bc Nyhfc U sfSTFC NnnryYk;
,aqgFngybd; %yk; nfHigglfpw. ,t; cUisfsp; xdWhejj;
jdi kAl d; Uggj hy $ hejj ; stfs;fhe“d;kAssc Ui sahy;
Stfggl Lfhejjdi kawwfsfs;njh yty;nrwedghot gglk;

. Ei kpgKi w

jidtki gd; Mapp; %yk; jhiffi s AkeRd; %yk; jhlf$sqfi sAk;

ft
vej mstvavsp;y <uggjk VWWK bANkesmd N > | kKi wap@; jjJt khFk;

N/rhthJffshd:Fy; gLjhlffss»
[ @f;gsdl;ZnS.

kKi way; mlhgpfggLfpwd. vfih

Ki wedF J}lshfggltjhlt hdd vz nz AkeBk; nfhz t xUnghanj h bapy;
| ggl Lt wivol ; NKy ; ed FmOj j ggl t f hhr Y] j ggLf ol wJ .
Jthhdez nz am; %y K;
<wgljjggl LEi u bt g3 hf$sjjyhed gpdt golf ol w .

jpAJt hddNyrifc ssjhy; mJdEi u bt g; nt sggugmt et hk; khRffs;

mbay ;jqfp pk; vih [ mf;gsdt; (ZnS)

. N jiKi wkpdlaepyap; cssjhJffi smlhgpj YTF
, kKi wgadgljjgglLfm .

jhthddj Fej N jonghUS 1d; tp')dannraJ
%y k$i uah khRf fs; tbffllyp; %yk; nj
jFej N jpnghUS I d; NHfQQ'LiﬂJdG”@JJ t &g
ghf i rl; Al2Os. 2HO (mY ko @j j ol ; Kf f @j hJ)

jkpeh by;fplfFk;jhffs;

Rz z k@ fy;: NH t$1Yga Lify;
[lgrk;:Jerrp‘\fhtkhtltqfs

i IINdpfdfqgfs;: fd [athhsney;yk\/\N\k JY)JfFb
FNhi kl; NFhi t Nyk;kht Itqgfs
l\kfdill,]kt(G'pd\Ui_zNyk;j»pJ zzrkly

lqf] td;:kdi upp LEfy;

cNyHjjpl;9z (Fs;

, aw, gz s

fi
Lf
bt
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. ,ayfepy: vyyhc Nyhgf S ki wat ggep yay; jpepyay; cssit.
(NkhF hcwik; f hy mk; j t )

. gsgsgfd;jdi k:c Nyhqgfs;mjpgsgsgghdi t .

. fbdjdi ki mNdfc Nyhfgqfs$bdjdi ki aAk; typki aAk; ngww t
(Nhbakwgh thrpkgtp>, it fjjahy;ntlt , aYk;nkdi kngwn t).

. ¢ UFep ykwik; nfhepy: toffkhfe Nyhqgfs; mjp UFep ykwhk;
nfhiepyi ag; ngwvbf Fk; ~ mj pnt ggep yapy; mi t Mt @hFk;
(f hy pksakhE N hbaksagh L hrpk; j t p)

- mihjpc Nhgts:mjpmlhyjmgwn t. (Nhbak; kwik; nghi t hrpk;jt p
, 0t jzzﬁtﬂ)mlh;ﬁlwejlt)

. fkgahf eB k; jdi k: c N\vhqgfs; f kgahf eB k; jdi kadi t.
mtw we i lffhkys$kgaht ePt KbAK;

. jfIHFk; jdi k: c NyHqfs; i f1HFk; i di kngwni t .
mj it J st wi weej g Tk; gl hky snbj j bj Jj f I i kK bAK;

. nt ggk; kwiWk; kplfljJdk; jdik: ¢ \vifgfs; ntggJ:JAk:kmm:JAk
vspp;fljJk;jdi kad. viih ntssg»rkpk(qf] t o)

9 fi UAK;jdi k:toffkhfc Nyhfqgfs;jptfi wghdfsg;fi vatjpiy.
jffsp;tiffs;

MfirLjh fhgNd T ;] hJ N T yLjh ryi gLj hJ
ghf i rl (Al,Os.2H>0) | khhgs ; (CaCOs) | f R uNah yl; f y 8 h(PbS)
(NasAlFe)
Fgi U ; (Cu0) kh di rl (MgCOs) |/ gS h ghh(CaF) |, Uk@ gi u;
(FeSy)

N ki || (FexOs) ripi u (FeCOs) gh wec g@NaCl) |[ mf; gsdl;

¢ \yhf Mfi rbypleJc Ny jijg;gmpjy;3tifgglk;

mjppdgLk;c NyhFqfs; rhhe kbt pdglLk;
c Nvhqgfs;
Na, K, Ca, Mg, Al Zn, Fe, pb, Cu

c N\yhf MfirLc Nyhfkhf [ ¢ Ny Mfi rLc Ny hf kh
kol d hw; gFggpl %y k;| f f hgd ;

xLftk;mi |fpw (CoKe)c jt @\l d;
NjpLifk mllfp\U.

Njapy;gz (fs;

iz jpwyfludfs; c N\yffmZ ffs; nghlJt Hf 1> 2 myyJ
vyftudfi snts$lby;ngwssd.

madp Ut hy;gz @ c Nyhqgfs; vyft;hdfl s , oeJ Netkp ; mad ps hf khWk;
jdi kcilait.mjdhy; mltl\bkklel ng\W\K ;
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madpgp R k ,0jjy; cNHqgfsp; Nhqfs; kpdwgFjjy; tpdap;
NoghJ ¢ Ny madps;vjpkot ha;t eji | Ak;

mZ fflbvz ; c Ny Hf %yfSWsMteppyaygxw wnZ ffllvz | z g;
ngw\s s d.

MfirLfsp;jdi ke NyhfMfirLfs;nghdJt Hfhyjdi kcilad.

mYkpdpc vt py;

G pPNHby;kpr;nrwed fhz ggLk; c Nyhf k; mYkppk; MFk; , jd;t pdgLk;
j pd; mj pk; dehy Nhejepyay;,J fre gglk; ,jd; Kffmj;jhffs;
fetfz It WOjyhk

mYkgpjhffs; t hagghl
ARLE AL,O3.2Si0,. 2H,0
fpuah yI; ALAIFs
nfhe tK; AlO3

mYkd@jjo; Kffaj; jhghirl; MFk; ,jjhityhelmYkdpk;
gpnjLijy>2epyfsy;ei | ngWM gw .

ghfi rlt I mYkph i khwak;nrajy; Ngah Ki w
ghft rli I mYkpht hf kbW y;, uz Lgbfi sc ssliffad.

ghf i rl; jhitpdedF  Jlshfmyi t NHATId; 150°C
ntgtgﬁfpguawfmgbt mOjjjj;:tpdggljdk; NghJ N-hoak; nklt hmYkpdl ;
C .

N hbak; nkl thmYkpd |1 i | eRa hy ; el fr; nrat j hy mYkp pk;
i~ lufirLt BgbTc Ut hf pw .

,118gbi ttbflbedFfOtp gol ; 100°Cnt ggep y apy ;
cyhjpmYkphe Ut hf pu .

2A1(OH); O ™19 AlLOs + 3H,0
mYkph t kpdhwgFjjy;%yk;xLffk;nrajy;” hy;Ki w

1l:qidhlvgmlzjgﬁ‘yd}y c UfamYkp h t kpldhw, gFgKi wag ; xLff pxnY ko pk;
P |

mY ko @ak; vj pkpt hapy kMf] pd; Nebkplt hafY k; nt sphfpd . nt sphFk;
Mf] pdgph gl bld; Nhed COt if KhWF pud .
vj bkt ha; fph gl ;Gegglt , UkG ;njhb

Nerkplt ha; ¢ Uf pkplgFs@y;nj hft pggltfph gl ;Jz Lfs;
kplgFsp J}a mYkgdhtc Uf mfp uNah yl; + /g@h] ghh, ((J kpglLspd;
c Uffpt ggep yi af ; Fi wf Fk)

nt ggep y : 900°C - 950°C
kg ;mOjjk;:5-6V
xI'bnkh jt p d: 2AL05 — 4A1+3027
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Beranmd) Lg Sseond
sgeiaiiudaal Sfdad

, awgz (&s;
e ,Jdntsspag;Nghdwnt z i kahdc Ny hf k;
, JNyhrhdoml iy j i wej ¢ Ny HF k; (27)
j f1hf mbffyhks kgahf ePlyhk;
,Jdntggi i j Akkplrhu i j Ak;ed FfljJk;

,jd;c UFep y660°C

gs gs gghd xs Jk; N hwpwk; nf hz | j bf kbww , aY k;
Njo gz s;

1. fhwM d; tpd: c yhej f M d; mY kol @ k; tpdChahl.
800°Cnt ggep yay; mYkpdpk; fhwMd; tpdGCe)MfirLkw;
i elfufi sc Ut HFKk;
4A1 + 30; -2ALO;(MY kp pk; Mfi r)
2A1 + N, — 2AIN (mY kp pk;i el i u)

eBld; tpd: eBld; mYkdpk; tpdGmhl. Mdhy:
nrQ# N wyamY ko pks p d Ged mY kgl gk;  MfirLAks
c Ut hf Ffpw.
2Al + 3H20 —ALLOs + 3H21T

(et p (MY kpl pk; Mf§ r)

. fhgf S1d; tpd: fhugf S1d; mY kpl @ k;
tpdeJmYk;bUlfl sc UthFfpw.
2Al + 2NaOH + 2H>0 2NaAlO; + 3H»t

. mkyqfSid; tpd: eRjkwk; mlh HCImkyqfS!|d; mYkpp@k;
t pdCeyd Hot hAIi t nt sphfpw .
2Al1 + 6 HCI — 2AICI + 3H>?
mY ko @k;
FNs hi uL

mYko@k; eRjrygARd; mkyjJld; i~ Iy d; thAi t Akslh rygAhd;
mkyjJld;rygh-il -Mfi] L thAitAk;nt sphfm .
2Al + 3 H2SO4 —Al(SO4)s + 3Ha
eRj)
2Al + 6 H,SO4 —Aly(SO4)s + 6H20 + 2501
(mlh (MY kpd gk;ryNgl )
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5. mYkp pk;xUrpej xLff p
mY kp pk; gTlUks , UKEGMfi rLk; nfhz tfyitia #IHFk;, Ngh
, UKEMf i rL , Ukght xLff ggLf ol wJ .
,ttpdmYkgp@nt ggxLfft p d MFKk;

FexOs + 2Al — 2Fe + ALOs + nt ggM wywy ;

gadfs;

« tPLg;gh jpafs;nraaggadglfpw .

* kpfkgpraaggadgLf .

« tphdk; kw\k; nj howy ;, aejpafsp;ghfqfi sr;nraaggadglfpw.
jhkpi jo;c \vHt@y;

Nihkhdphfshy >, t TNy hf k; Fgik; vdw offggltd. Vnddp; i gu] ; vd D k;
j Pyied vLffggitjhy;mtt i of fggltd., JjdpdkNhedk;fhe gglk;

Jkpjp;jhffs; t hagghl

fhggh;i gi U ; CuFeS;

Fgi u;myydJ &gphggh; Cu0

fhggh;fshd] ; CusS

fhggho ; Kff@jhlfhggh igi u; MFk; 76 rjtPk; jhkpk;, ,jjhlty;
, Ued ngwggLf oyl . j hkpk; gppnj Ljjy;f8fz { gbfsy;ei | ngW pw .

1. jhlitr;nrwi4ly;
J}sh‘fgglttht hdJ Ei kkpgKi way;nrwd +t k;nraagglLf pw .

2 tWjLjjy; _
ml hggpfggltjht hdd Mf] pd; Kddpyap; t WE{ ggLf ol w

mjdhy; <Lk, kwik; = Mt phFk; khRFfS k;  ePf gg f ol wd
ryghgu gd Mhrdp; KWK ;
mz bkz pghdwi t Mfi rLfs H khwePf ggLf ol wd f hggh
i gi uthdd#$hggh>, UkGryi gLfshngJ as TkhW pw .

2CuFeS; + Oy — CusS + 2FeS + SO, 1

ffogbpjy;
WifggitjhlthdJ Jlshfggltfhgd; kwik; kZ YIDk; fyed
hJ

U
#N WAK; NghJ kKhl bAKgCuS + FeS)f rLk; ¢ Ut hFk; fri [ ePf N z LKk;

] ] pufFjy;

Uf mkh bi a ng] ] #N wk; NghJ nf hg(s f ;
hggh;, ¢ Ut hFk; kHbag CSS$S UkGyi gLMf] p Ndwpk; mi | eJ
UKGMT § thfkthp\U.,ltrgpthd N heyJ f rl hf khWk;

2F>S + 302 —»2FeO + 250, 1
FeO + SiO2 — FeSiOs(f r L)

( UkGpdFl)
2CusS + 30, — 2CwO + 250, 1

2Cu20 + CusS — 6Cu + SO 1

. C
t

. N
c
f

(nf hgCs f hggh)
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(ArPe L0)

CENTR

5. J)ai kahffy; : 98%f hggUk 2%k hRf f S k; cssnfhgGsf;
fhggi KkpddhwgFjjy;nratjd;%yk;kpj;Jlai kahdc Ny i k; ngwy Hk;
kpdmgFjjy;Ki wag;Jlai k

vjipkpt ha;: Jla nkyypfhgghjfL
Nehkiol ;t ha; : khRf y ej f hggh;

kogFsp fejfmkyk; fyejfhggh
nrYjJkiNghd Jla fhggh vjpko; Ki da ; :
gbfplwd Nehkid ;t hap ; mbapy ; gbAk khRf f s ; MNd hLkz ;vd gglLk;

jtkpijpl;, awgz (s . .
, JnrkgOgGemKssc N k; MFk; gsgsgfksmjpmlhj@ak; nfrz tJ.
c UFep y1356°C.

jrkpijol ;N jpogz &Fs; . N .

. AWM Dkyuggj jJ I Dk; tpd: jhkpk; COKWAK; <uggjjdld; tpdGed.
gri repd ;fhggh f igNd | ; gl yj i jc Ut hf Ffpw.

2Cu + Oz + CO, + H,O CuCOs. Cu(OH),

. ntggjJld;tpd:
nt t N Wht ggep y sy 3 hkpkaMf] pDIds p dGed
, UN WMfi rLfi sc Ut if Fk; CuO, Cu20.
2Cu + O, O Tt & 2CuO
Foho; MfirL (f Woepk)
4Cu + O, O T , 2CuO
Foul ;MfirL (rp gGempk)

. mkyqgfSld;tpd:

1. eR j HCIkw\k; H2SOsc | d;t p d

fhwmyyh #oepyap:eR | HClkwk; HxSOsmkyqgfSid; t pdGuahl.
Mdhy;fhwwa ;Kddpyay;mkyjjg;fi upw.

2 eRjHNOx |di pd:
eRj NHOsc |d;tpdGedi el fp;Mfi] L t hAi t nt s pawt pw .
3Cu + 8 HNO; — 3Cu(NOs); + 2NOT + 4H,0

7. FNshhbld;tpd:
j pk:FNs D | d 1t p d Grgd f ggh (1)
FNsh u IjUfgdw
Cu + Cl; — CuCl,

Jld;tpd
mkffumw vej gh pk; mi It jgiy

gadfs;

8 fhy
j Ik

 kpfkgpi sAkkp;c gfwz qfi sAk;c Ut hffg;gadgLfpd.

« fNyhBPthgh jpofsselz agfs; Nghdwt wi we Ut hf f g; gad gLf pu .
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* kp Kyhk;Geg; gad gLf pw .

* jafk; kwk; ntsspahfyeds Ny ffyitahffehz aqfs; kwlk;
mz pydfs;c Ut i fg;gadglLfpd.

, Ukga ;¢ Nyt py;
fplfFk;, ohgF: mYkp @j j pEmLj J kpmj rb

, UKGMFK; , awi fags ,Jd MfirLxyi gLkwAK;
, Ukgop ;jhJffsh d.

, Ukgp;j hlffs; t hagghL
N kill; Fe,Os
Ncfdill; Fe;Os
, Uk@ gi u; FeS;

, Ukga ; Kff@j UN ki | ; (FexOs) MFk;

1. G pRXi way; mihggpjy; Jishifggltjhlitxbf XLk Ry f OTk;
NgmN/rkdthffs mf wnggl Lfdkhd [ hJ ffs;f Rogbf o wd

- f s § kwik; f wivy y h #,oyry; tWjy;

ml hggpfggl tjhJt hdJ st hd f hwy ; ciyapy; # N wngglk;

h)>aggj k;  nt spawoyghMhrdp;  kwk; ghl gu ; KkhRffs;
Mf] p Ndwpk; mi | f plwd.

. CJ ciyap; chf:ggrt»J;y, Wifggltjhl$yfhiRz 7

,twyw 8 : 4 jy; vhjdf;
l\stsfpzf$ka| kgaoyahfmr fow.
%dWKffagFjps;c ssd.

1. 18ggFjp(vhep ykz tyk)
, €} 0; gFj ppo; nt ggep y 1500°CMFk; nt ggf f WM d ;
jhffyi t NUK; Ngpd Mf] pDId;vheyd COt Hf KhWF pwl .
C+ O, 0fM- COz + nt ggMwpy ;

, ttpdaypled nt ggMwwy ;nt sht j hy;nt ggc kpt p dvd ggLk;

, ggFj p000°Cnt ggep yap;c ssd., gFCO.MdJ COMf xLff ki | f .
CO, + C 019~ 2CO - nt ggMwiwy ;

Rz z k@ fy;rpjedfhyrpk; Miiri | AksCOai t Ak;j Uk;
CaCOs 019~ COz - nt ggMwy ;

Nkwfzt ,Utpdfsystggk; clftugltjhy; ntggnfhstpdfs; MFKk;
fryrpak; Mfi rLkz YId;NheJfhyrpak;rgy NI ;vDk;frl hpd.
CaO + SiO,— CaSiOs

NcwgFj p(xLf Fk; kz | yk)
, 9oFj @y ;400°C nt ggep ya ;/ nghp; Mfi rL$ hhgd ; Nkhd xLf f k; mi | f pw .
FeOs + 3CO O f1. 2Fe + 3CO» 1
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, UkgndJ e i yap; mbay ; N f mfggLf}wJ.
cUffggl Lt ptpmrRifsy; thffggltjhysJ

, 9oFj @y ; 400°C nt ggep yaly; /nghdp; MfirLthgd; NchdfirL %yk;
, Ukghf xLffk;mi | fpd.
FexOs + 3CO 2Fe +3CO2 1
frilePfmgwFx Ufp, UkghdJd < i yap; mbay ; Nfhbfoglfp.
, U1 kKPR LK c Uffggl Lt ptpmrRifspy; thffgoltjly> ,J
t hhggt/k(vd gglk;
o ,JxUgsgsgghdc Nyh kghkgy;nt si sepKi | ad.

« ,OtpriflnFk;jdi kkwik;fkgahf Fk;jdi ki ag; ngwwf Fk;
« fhej khf khww , aYk;

Njpgz (fs;

1. fhwM d; tpd: , UkG$ hwM d; #N WAK; NghJ t p d Ched
, UkEMT i rLe Ut hf pw .

3Fe + 20, — Fe;0sf WgGepk ;

. <f fhwM d st pd:, UkghdJ <uf f M d;t p d Gy gOgBemreRumanghip ;
Mdf; Ir_lklc UtHFfpow. , rNhkNc JU vdgglk; , eeporrp Ugbjjy;
vd ggLk;

4Fe + 30, + xH2O — 2Fe;03.xH0 (J U)

et Ald;  tpd:  nrQ#Nwwa , Ukgol; k&bt p aghar Rk;
NghJ Nkf d | bf ; Mfi rLc Ut hf pw .
3Fe + 4H>O (ebtht P FezO4 + 4H>

. FNsh® I d;tpd:, UKGFNs D 1 d;Nehey /nghp FNs hi ule Ut H pw .
2Fe + 3Cl,— 2FeCls(nghp FNs hi uL)

d; tpd: eR j kw\k; mkyqfSid;
b dGwed $ hAi t nt s pawM ol w .
Fe + 2HCl — FeCl; + H2?
Fe + HxSO4 — FeSOs4 + Hat

eRjielhp; mkyjJlds , UkCFspejepyap; t p dCedngy ;
ielNdilc UthFfpw.
4Fe + 10 NHO3; —4Fe(NO:s)2 + NHsNOs + 3H20
mihfhejfmkyjJdlds, UkG pdGed /nghd;ryNgli lc Ut hfFfpw.
2Fe + 6H2SO4— Fex(SO4)3 + 3502 + 6H20

mih ielhp; mkyjjgs , Uki gmkpjdk; Nh , UKEMFT riglyk;
cUthjhys>, UkGdjmi d , of fadw.

, Ukgpl ;ti ffs;kw\k;gadfs;
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t hggk$2% - 45% fhgd; cila , UkQ ] ttfsdfodeR;
Fohafs NbNalt it s $ od eR riffi | %bfs; , UKEN yps;
Mfatw we Ut if f g; gad gLf pw .

VIF (025% - 2%fhgd; cila ,UkQ flblf; flLkhidqfswvejpgfs;

kpfljJfkgbs V. N hQugf s ; KWK ; c Nyhf; fyitfs;
Mfat w we Ut iffg;gadglLf p.

N d k@ <0.25%fhhgd; ci la , Uk fkgpRUs kpfhejqfs; kwk; eq$ uk;
, twi wairaaggadgLf pu .

cNyHf;fyitfs;

, & tmyyJdmjwFNwgl tc NyH gfs; myyJc Nyh qf S ksmNy hf qf S k;
N hej xUgbj jhdfyi t Nac Nyhfffyi t MFK;

c Nyhff; fyi ; gz (fswjd; CS; ml gf @ Jla
kb nkd | kahd ; . mN hLrpwps Tf hggi ur;
NghJ % y p kAk ;mjphdfowd.

hf k;

tc Ny madpS f Fk;
'sAk, hfg; gp z ggpl ; %y k; , ff
;uffyits>, J gwmbops; mi | ffggadg

c Nyhffyitc Ut hFtjwfhdfhe qfs;
epk; kwihk; t bt gf i s khwvai kf f
Njpgz &i skhwai kff
c UFepyi af;Fi wf
fbdjdi kkwik;, Ot p ri amj phbof
kplji liamjphbf
c NyHf;fyitfi sc Ut HWFk;Ki Ws;
c N\vHqfiscUffp;Nhjy;
vith [ of; kwi\k; fhggi uc Uffp; N jy; %yk;gpji sc Ut hfpw.
edFgFffgglic NYHqgfi smOjydNHjy;

vih ku Nyhk; ,JfhRks ntss®ks gp kj> kwk; fHKkak; J}s;
Nghdwmt wi wec Uffp;Nhj fyi t ahFk;

jpffi wyfshd c Nhrfyit: cNHhf; fyitia jpffiuwy; vdW
$wyhk, Jiwsnrwd epwedss c Nyhk; fiugghd; MFk; kww ¢ NyH gf s ;
fi unghUs ;vdggLk;

vih gpjis vdw c Nyhif; fi uwyg;[pogf;vdgd fi unghUs; fhggh vdgJ
fi wghd; MFk;

c N\yHf;fyitfsp;tiffs;
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, Ukgpl ;g9 fg;nghW g ¢ Nyhif;fyitia ,wthg;gmbfyhk;

/ngu ;c Nyhffyit:,jg;, UG Kfifpg; gafspfmd. vih JUggbffh
, UkG>epfy;, UkGfyit.

/ngd ;,yyhcNHf;fyit:, jg;, Ukgd;Kffmp gafspgG,yiy. vih
mY kg @af ;fyi t>fhgghfyit.

fhoghfyit ( UkG mww)

fyitfs; _ gadfs;
opji s (Cu, Zn) kpl;, 1z g ssgj ffqafsmyaqfhug;
nghUl fss#bdc gf wz gfs;
N z fyk(Cu, Sn) rpyfswehz agf ssmi ogfkz ps;

mYkp @af;fyi t (, UkGnww )

fyitfs; _ gadfs;
bAuhY kg ; (Al, Mg, Mn, |t hdjjul;gFjpsgu~ hFffhs;
Cu)

nkfdypk; (Al Mg) E%?d&jq'“};- gFi psmwp @y ;

, UK ;fyi tfs;

fyitfs; gadfs;

JUggpffh , UKQFe, | 9N } : . nt I Lk;
C, Ni, Cr) dc j pghf qf s ;

epfy;, UKQFe, C, Ni) ,  tphdjjpl; c | bo;

%Yy K; RWW\ ;
erN:e Ny hf mhihd k; MFk;
lohf i rLmyydryi gl hf

/nghp; MfirLFe0s. xHO vdNjppy; Kiwag;

mi of { ggLk; JUg tt»J y MdJ >, Ukgpl ; Gagguggp sarkgOgepeRma / nghb ;
Mfirilc Ut Ffpw

c yHmhkhdjjp;ti ffs;
c yhmhikhdk;(myyJ) N jKi wnhihd k;

<ggj k; , yyhepyagsei | ngWk; mhxhdr; nray; cyh mhxhdk; MFKk;
,eepoty; mhdbFk; jptgfs; myyJthAffshdO, N SO, HO
Mfmit mjpntggepyay; cNHjjo; Ny; NjppdGedkhwk;
ei lngMpw. ,itmidjjprk; OthdJNjppy; Kiwgbmjpmsty;
t p dG¥\k;t hAt hf nray gLf pw .

<ep ymhhd k; (myyJ) ko N j ppy;ep y mhihd k;
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i 1 ng\Wk; mhichd e o >cuep y mhixhd k; MFk; ¢ Ny hf khd J Bl d ;
'urYId mnymkg:ﬁthfSId kpl,

j 5j Lf FK;Ki ws;

deMhlédWyedfyitahffy; %y ksnhihd j i jj LEffyhk;
h, Uk

B wn

y:
KGR y; , Ukgpl; kPJjjer ko Kyhk; GRt j wiehf Ky hk; GRj y;
ah

_th\k fujp; grkgd; jPtAk; j aht ol ; ; ey gguwi gAk;

Fk; uvag; ghy Nkghkgd ; , ej@ht v

]
f y

fggl tKjy; flyghyk; vdnngUi i . 2010 Mk;
j .

b wafggltgeJMywdwfl\Agwk,
Lk; ¢ Nyhf mhhdji j mwb @yl ;
guk hgGohl f hg@GeR %y k;j Lj J >ek;t uy

epdty;nfhsf

et @Mt jdt pp jd lkf o; ,ay; kwik; Njpy; gz &fs; mt wwvd;
mZ vz fsp@;rhhght mi KAK;

jdpqgfi srendKi wagnj hFj ps hTksj H hf s hTk; t hp rahff;
nfre tmlitizjdgthhrmltti z MFKk;

&dFFkth;c Ny Mf§rilc Ny khic UffpLfFk; Ki we Uffgppjy;

eRjkwk; mlh; i elhh; mkgk; mYkdac N\yhjJld; tpdGahl.
guggp ; ¢ Ut hFk; Mf;rLegl\k jd;fhz k;

Uki gmj d;
JthwJngan LtfNitahditsWnjLifggltjhthiz z k@G
y; Ki whNa 1 vdw ppjjy; MFK;

j kpg; ghi jpk; k®<uf fhw\gLt j hy snj d; Gagguggy ; ori repwl yKk;
MdJfhua hggh f hhgNd 1t hy ;¢ Ut Hf pw .
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e c N\Nyh f; fyitvdgd ,Z EkmyydmjwFNekwgl tc Nyhfgf sl ;
xUgbj jhdfyi t ahFk;

e ,uffyitvdgjc yfKkgh wKk; fyejfyitahFk; vih Ag - Sn
,uffyi tanddgwropi smi | ffggadglLf pd.

e JUtd; NjpnghUs; eRma /nghb; Mfi rLMFk; mj d; rkd ghLFe,Osz x
H>O
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