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Lksc iïm;a hkq fmd<fjka ,nd 
.kakd iajdNdúl iïm;la f,i 
ir,j w¾: ±laúh yel'  mDÓú 
lfnd, ;=< Lksc j¾. 4000la 
m%udKhla fï jk úg fidhd f.k 
we;' fïjd m%Odk f,i Tlaiscka" 
is,slka" we¨ñkshï" hlv" 
fidaähï" le,aishï yd ue.akSishï 
hk uQ, øjHj,ska ks¾udKh ù we;'  
mDÓú lfndf,ys mßudfjka 97]
la fuu Lkscj,ska hqla; jk w;r" 
b;sßh ksi`. f,day Lksc ldKavhg 
^Wod( rka" ß§" ma,eákï" fl%dañhï 
yd fldm¾& wh;a fõ'

hïlsis Lksc ksêhla fj<|fmd, 
jákdlug wkqj ,dNhla ,eì yels 
fia lekSï l< yels kï th Lksc 
iïm;la f,i ye¢kafõ'  oYl 
lsysmhlg fmr fidhd .;a Lksc 

ksêhla j¾;udk fj<|fmd, 
jákdlu wkqj wd¾Ól yd ,dNodhS 
f,i lekSï l< yels kï th 
j¾;ukfha Lksc iïm;la f,i 
y÷kd .; yelsh'

Lksc ksêh

mDÓú lfndf,ys hïlsis Lkschla 
mej;sh hq;= idkaøkh wNsnjd tu 
Lksch we;eï ia:dkhl idkaøkh 
ù we;s úg tu Lksc tl;=j Lksc 
ksêhla f,i w¾: ±lafõ'  mDÓú 
lfnd, ;=< f,dayj, iq,N;djh;a 
tu f,day Lksc ksêhla ;=< we;s 
Lkschl idkaøkh úh hq;= wju 
.=Kh;a j.=j 1 u.ska ±lafõ'  
fuf,i f,dayhla Lksc ksêhla 
;=< idkaø.; úh hq;= .=Kh fuu 

j.=j u.ska 
±lafjk 
mßÈ 
f,dayfhka 
f,dayhg 
fjkia fõ'

Lksc i|yd w.h tl;= lsÍu 
yd tys jeo.;alu

lekSï isÿ lsÍfuka miq 
fmdf<dfjka ,nd .kakd Lksch" 
wuqøjHhla jYfhka y÷kajkq 
,efí'  fufia ,nd .;a wuqøjH" 
;jÿrg;a f;aÍu" m%udKh l=vd 
lsÍu" l=vq lsÍu" idkaø lsÍu hkd§ 
fN!;sl wjia:dj fjkia jQ tfy;a 
ridhkslj fjkia fkdjQ wjia:d 
njg m;a lsÍu Lkscfhys ;;ajh 
jeä ÈhqKq lsÍu f,i ye¢kafõ'  
fuu wuqøjH ksIamdok l%shdj,shla 
Tiafia tys w.h tl;= lsÍu u.ska 
ksñ NdKavhla njg m;a flf¾'  
^Wod( ms`.ka yd mSßis fldamam" ms`.ka 
.fvd,a" W`t hkdÈh ;ekSu&

uQ,sl wjia:dfõ we;s Lkschla 
w.h tl;= lsÍfï l%shdj,shlg 
Ndckh lsÍfuka wk;=rej tys 
ñf,ys ie,lsh hq;= jeäùula isÿ 
l< yel'  Lksc i|yd w.h tl;= 
lsÍfï yelshdj" ta i|yd Ndú;d 
lrk ;dCIK l%ufõoh yd tu.ska 
by< hk ñ, Lkscfhka Lkschg 
fjkiafõ'

Wod( ;srejdK len,s f,i we;s 
Lkschla ;srejdk l=vq njg m;a 
lsÍfï§ tys úlsKqï ñ, ;=ka 
.=Khlska muK jeä fõ'  ta i|yd 
wjYH ;dCIKh yd úúO WmlrK 
Ndú; lrkq ,efí' 

ljrfha l;dj 3 

Lksc iïm;a wdY%s;
 l¾udka; yd 

w.h tl;= lsÍfï 
l%shdj,sh

f,dayh mDÓú lfndf,ys 
nyq,;djh

idkaø úh 
hq;= .=Kh 

leKSï isÿlsÍug 
;sìh hq;= w.h

Al               8.6 4 32.8 %

Fe               5.6 9 50.0 %

Ti               0.86 50 -

Cr               0.0096 5000 -

Zn               0.007 700 5 %

Cu               0.0055 180 1 %

Ag               8 (ppb) 1000 -

Pt               5 (ppb) 1000 5 (ppm)

Au               2 (ppb) 1250 5 (ppm)

U              0.00016 1000 -

Ni              0.075 130 1 %

j.=j 1(  mDÓú lfndf,ys f,dayj, nyq,;djh yd tajd Lksc ksêhl 
idkaø úh hq;= .=Kh 

§mdkS úfÊfldaka
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Lksc iïm;a wdY%s; l¾udka; yd w.h tl;= lsÍfï l%shdj,sh

Lksc je,s idkaøkh lsÍu u.ska 
tys Y=oaO;dj jeä jk w;r ñ, 
o ta wkqj jeäfõ'  fuys§ Ndú;d 
lrk l%ufõoh ;srejdK i|yd 
w.h tl;= lsÍfï l%u fõohg jvd 
uq`tukskau fjkia h'

Lksc i|yd w.h tl;= lsÍu 
fya;=fjka jeä jdis ,nd .; yels 
w;r tajdhska iuyrla kï"

wuqøjHhla jYfhka jk • 
ñ,g jvd b;d by< ñ,lg 
wmkhkh lsÍug yels ùu 
^fuu.ska jvd jeä úfoaYSh 
úksuhla Wmhd .; yel&
rg ;=< ;dCIK ±kqu j¾Okh • 
ùu" kefkda;dCIKh jeks 
kj;u ;dCIK l%ufõohg 
wkqj b;du iq`t wuqøjH 
m%udKhlska ksñ NdKav iE§ug 
yels ùu" tfia ke;fyd;a b;d 
iliqrejï f,i Lksc Ndú;h 
yd Wmßu mßfNdackh i|yd 
m%fhdackhg .ekSu
;r`.ldÍ fj<|fmd,la we;s ùu • 
iy ksñNdKav i|yd keUqre;dj 
jeä ùu
Lksc iïm;a wdY%s; kj • 
l¾udka; ìysùu" fuu.ska     
/lshd W;amdokh

Lksc iïm;a wdY%s; kj 
l¾udka;

Lksc iïm;a wdY%s; l¾udka; 
ms<sn|j ie,lSfï§ tajd Y%S ,xldj 
;=< wd§ .,a hq.fha isgu mej;s 

njg idCIs we;'  Y%S ,xldfõ yuqjk 
Lksc iïm;a my; wdldrhg ldKav 
lsysmhlg fnod ±laúh yelsh'
  
1' Lksc je,s
^i&   b,aukhsÜ je,s 
^ii&  rEghs,a je,s
^iii& i¾fldka je,s  
^iv& fudkihsÜ je,s
^v&  .dkÜ je,s

2' fmdfydr øjH
^i&   f*diafmaÜ   
^ii&  fvd,uhsÜ

3' msÕka l¾udka; wuqøjH
^i&   ;srejdK 
^ii&  f*,aâiamd¾
^iii& fnda, ueá  
^iv& flfhd,ska ueá$Ök ueá
^v&  le,aihsÜ

4' f.dvke.s,s øjH
^i&  mdIdKiuydr (Rock 

aggrigates)  
^ii&  yqKq .,a
^iii& úis;=re mdIdK   
^iv& fldr,a yd ismams
^v&  .x.d je,s

5' wmkhk yd wfkl=;a øjH
^i&   ñksrka    
^ii&  ;,d;= ñksrka (mica)

^iii& is,sld je,s ^ùÿre je,s&  
^iv& ¨Kq
^v&  ueKsla

Lksc wdY%s; l¾udka; yd Lksc 
wmkhkh u.ska b;d úYd, 
odhl;ajhla Y%S ,xldfõ o< cd;sl 

wdodhug ,ndfoa' ueKsla" ñksrka" 
;srejdk" ;,d;= ñksrka" f*diafmaÜ" 
Lksc je,s" f*,aâiamd¾" ueá 
fï w;r m%Odk fõ' fïjdfhka 
fndfyduhla wmkhkh lrkq 
,nkafka wuqøjH jYfhka ñi w.h 
jeä lsÍula isÿ lr fkdfõ'

wm rfgys Lksc iïm;aj,ska 
iuyrla Lksc lekSï isÿlsÍfuka 
wk;=rej rg ;=< l¾udka; i|yd 
fhdod.kS' tfukau iuyr Lksc 
j¾. i|yd w.h tl;= lsÍula 
isÿlr ,xldfõ l¾udka; i|yd 
Ndú;d lrhs' ;jo iuyr Lksc 
iïm;a hï muKlg tys ;;ajh 
by< oud wmkhkh lrkq ,nhs' 

my; i|yka Lksc wdY%s; l¾udka; 
Y%S ,xldfõ olakg ,efí'

;srejdK 

1' b,a,ï ;srejdK (Vein Quartz)

2' is,sld je,s (Silica Sand)

3' ;srejdK mdIdK (Quartzite) 
4' ueKsla ;srejdK (Gem quality  

    Quartz)

;srejdK i;=j we;s úfYaIs; 
fN!;sl yd ridhksl .=K fya;= 
fldgf.k thska ,nd.; yels 
m%fhdack w;suy;ah'

b,a,ï ;srejdK 

fmdf<dj wNHka;rfha isg ;dm øj 
by<g meñK >kSNjkh ù iEfoa' 
fïjd ridhksl øjHj,g m%;sfrdaOh 
±laùuo" b;d ±ä njla ;sîuo" wvq 
úYsIaG .=re;ajhla ;sîuo" pqïnl 
.=K yd úoHq;a .=K b;d wvqfjka 
fmkaùuo" fya;=fldg f.k ^i& 
b;d msßisÿ wj¾K ;srejdK iaMál 
m%ldY WmlrK ^optics& ^ii& ish¿ 
bf,lafg%dksl WmlrK mßm:  ^iii& 
iQ¾hfldaI ^iv& fl¢uh m%ldY øjH 
(optics fi bers) jeks by< ;dCIKsl 
l¾udka; (High Tech Industries) 

;srejdk b,a,ï ;srejdk
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i|yd fhdod .kS'

Y%S ,xldfõ ±kg isÿlrkq ,nkafka 
ññ' 0'1-10 w;rjQ ;srejdK 
l=vdlen,s ^.%sÜ-grit& yd uhsfl%daógr 
50g muK wvq ;srejdK l=vq 
(powder) ksmoùu muKls' fï 
i|yd ;;aj md,kh" wuqøjH is,sld 
idkaøkh jeä lsÍu" wmøjH wju 
uÜgulg f.k tau wdÈho weUÍu" 
l=vqlsÍu i|yd jk hka;% iq;%-
WmlrKo fhdod .ekSfuka w.h 
tl;= lsÍula o isÿ lrhs' 

b,a,ï ;srejdK b;d by< ;dCIK 
fhoùï

fuh ±kg Y%S ,xldfõ isÿfkdjk 
w;r" thg uQ,slju yria ù we;af;a 
úÿ,s tallhla i|yd f.úh hq;= 
uqo, b;d by< jk ksid j¾;udk 
;;aj hgf;a jdisodhl fkdjk 
neúks'  fï i|yd úl,am n,Yla;s 
Ndú; l<yels fõ kï wm rg ;=<o 
by< ;dCIKsl w.hlska hq;= øjH 
ksmoúh yel ^1jk rEmh&'

uQ,sl yev iE§ug .kakd • 
ñY%Kh (EMC-poxy Molding 

Compound) 

(Investment Casting, Shell • 

mound products)

Odrd W!Iaul yd msÕka • 
l¾udka; øjH (Refractory & 

Ceramic Material) 

;Ska;• (Paint) 

iy wfkl=;a • (Other) 

by; igyfkys ±lafjk ±jqkq 
;srejdk (fused Quartz) is,sld 
Ndú;d lr ksmhqï lrk ish¿ 
wê;dCIK WmlrK ie§fï uQ,sl 
ix>gl f,i Ndú;d lrhs'  

is,sld je,s 

uq¿ukskau rg ;=< ksIamdokh i|yd 
Ndú; lrhs' is,sld je,s m%Odk 
f,igu Ndú; lrkq ,nkafka ùÿre 
yd ùÿre NdKav ksIamdokh i|yd 
fõ' fuys m%Odk fldg SiO

2
% - 

98% blaujk w;r wjfYaI øjH 
f,i ishqï lksld ner Lksc jk 
b,aukhsÜ yd ue.akghsÜ jeks foa 
±lsh yel ^2jk rEmh&

;srejdK mdIdK

fïjd Ndú;fhka rg ;=< ksIamdok 
isÿlsÍu i|yd muKla fhdod .efka' 
^i& je,s i|yd úl,am udOHhla f,i 
fïjd l=vqlr Ndú; lsÍu' 
^ii& mfiys NdIañl iajNdjh 
wvqlsÍu i|yd l=vqlrk ,o 
;srejdk mdIdK ñY%lsÍu' ^iii& úYd, 
l=Üá" fmdarKqj, WIaK;ajh r|jd 
;eîu i|yd Ndú;d lrhs' fuys ^i& 
yd ^ii& hkdÈh i|yd weUreï hka;% 
(erushers) Ndú; l< yel' 

ueKsla ;srejdK 

;srejdK b;d 
meyeÈ,s ^Water 

Clear&" me¨ï rys; 
tajd ^i& pQvd udKslH 
;ekSu i|yd lmd" 
Tmoud ilia lrkq 
,nhs' ;jo" ^ii& 
wUf;aia; ^oïmeye 
;srejdk-Amethyst&" 
^iii& frdai ;srejdK 
^Rose quarte&" ^iv& 
lymeye ;srejdK 

-isá%ka^Citrine&" lmd Tm±ófuka 
ueKsla Lksc f,i l¾udka; wdrïN 
l< yel' ^*j¾Kh" me¨ï rys; nj" 
§ma;sh m%Odk idOl fõ&' fuhg 
wu;rj ^v& frdai ;srejdK u.ska 
WoHdk ,dïmq fyda ksji ;=< Ndú;d 
lrk úis;=re ,dïmq iE§u i|yd 
Ndú;d lrhs' ^vi& ;jo bámkaoï 
r|jk yd ^vii& ch$jdikd ixfla; 
f,i frdai ;srejdk$meyeÈ,s 
;srejdK f.da,dlr jia;= ksmoùu 
i|yd fhdod .kS' 

;,d;= ñksrka 

;,d;= ñksrka Lksc mx;shg wh;a 
Lksc j¾. 37la wvx.= fõ' tfy;a 
fïjd w;=ßka iq,Nj ±lsh yels tajd" 

^i&   uiafldjhsÜ  
[KAl

2
 (AlSi

3
O

10
(OH)

2
)] - 

we¨ñkshï uhsld

^ii&  *af,df.d*hsÜ 
[KMg

3
 (AlSi

3
O

10
(OH)

2
)] - 

ue.akSishï uhsld 
  
^iii& nfhdaghsÜ  
[K(Mg,Fe)

3
 (AlSi

3
O

10
(OH)

2
)] - 

hlv nyq, uhsld

^iv& f,msfvd,hsÜ  
[K(Li,Al)

2-3
 (AlSi

3
O

10
(OH)

2
)] - 

,s;shï uhsld

;,d;= ñksrka u.ska ksñ NdKav 
ieliSu ls%hdj,s ±kg Y%S ,xldj ;=< 
ia:dmkh ù fkdue;' j¾;udkfha 
fïjd l=vd m;=re f,i ilia fldg 
(scrap mica) .ekqïlref.a msßú;r 
wkqj wmkhkh isÿ lrkq ,nhs' 

b;d fyd¢ka Ô¾Khg Ndckh jq 
;,d;= ñksrka (K) wvx.= fmdfydr 
ksIamdokh i|yd Ndú; l< yel' 
fujeks foa m¾fhaK uÜgñka Y%S 
,xldfõ isÿlr we;' 

±kg ;dCIKh ÈhqKq rgj, ;,d;= 
ñksrka Ndú;d fldg my; i|yka 
ksIamdok isÿflf¾'  

Lksc iïm;a wdY%s; l¾udka; yd w.h tl;= lsÍfï l%shdj,sh

Ouks ;srejdK

±jqkq ;srejdK

;rula úYd, len,s  fldgia l=vd len,s   l=vq 

úoHq;a ;;aj u.ska 

fi'f.%a' 18000 - 20000 

r;alsÍu

fhoùï

1 jk rEmh(  ;dlaIKslj ;srejdK w.h by< ±óu
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^i&   uhsld .EialÜ (Mica Gasket) 

^ii&  uhsld ;yvq (High temperature        

        Mica sheet) 

^iii& uhsld ;dml (Mica Heater) 

^iv& uhsld fÜma (Mica Tape) 

^v& uhsld Odß;%l (Mica  

      Capacitors) 

^vi& uhsld l=vq (Mica Powder) 

;,d;= ñksrka w.h tl;= l< 
ksmehqï isÿlsÍu i|yd ;dCIKh 
iys;j fyd¢ka mqyqKq l%shdlrejka 
isàu m%Odk lreK jk w;r" ta 
i|yd wjYH ishqï WmlrKo Bg 
wu;rj ,nd.; hq;=h' 

ñksrka (Graphite) 

wêl WIaK;ajhg Tfrd;a;= §u" 
ridhksl ia:dhs;dj" ,sysgqï 
ldrl nj" Wiia úoHq;a yd ;dm 
ikakdhl;dj" wvq ±ähdj hkd§ 
.=K fya;=fldgf.k wê;dCIK 
WmlrK yd ta wdY%S; l¾udka; 
i|yd ñksrka fhdod .efka' 

Y%S ,xldfõ ±kg úYd, len,s 
ñksrkaj, isg uhsfl%daógr 
m%udKfha l=vq wdldrhg tajdfha 
;;ajh Wiia lrñka úúO C% 
m%;sY; wkqj ilia lrk ,o ñksrka 
wmkhkh lrkq ,nhs' fuys§" 
.,algq yd .,aj, wka;¾.; b;d 
l=vd m%udKhkao" tu .,algq wUrd 
ishqï ñksrka l=vq mdùu Ndú;d 
fldg ksiaidrKh lrkq ,efí' 

fnda., yd lyg.y ñksrka iud.ï 
u.ska fï wdldrhg w.h jeä ÈhqKq 
fldg tla tla NdKav ksIamdok 
i|yd iQodkï lrkq ,nk ñksrka 
my; j.=j u.ska ±lafõ' b;d by< 
C% wjYH fkdjk negÍ" mekai," 
fldaj jeks oE o wm rfgys ksmoùu 
isÿlrhs' 

fnda., yd lyg.y ksIamdok 

ñksrka Ndú;fhka ;dCIKh 
fndfyda ÈhqKq rgj, my; 
ksmehqï isÿlrhs' (i) bf,lafg%dav 
^ridhksl úoHd m¾fhaIK i|yd& 
(ii) kHIaÀl n,d.drj, kshqfg%dak 
;;aj md,khg ldnka l+re"             

(iii) úoHq;a fudag¾ i|yd ldnka 
n%Ia" (iv) fudag¾ ld¾ñl úoHdfõ 
fnhdßka" msiagka j<¨ hkdÈho" (v) 
fcÜ tkaðka yd .=jkahdkd tkaðka 
fldgia i|yd 

fuh wm rfgys fï jk ;=re 
we;slsÍug fkdyelsù we;af;a 
;dCIK ±kqu uonj fukau" 
wdfhdackh lsÍug úYd, uqo,la 
wjYH ùu fukau ksmoùu i|yd 
jk úhouo wêl jk neúks'  

f*diafmaÜ

wm rg ;=< flfrk l¾udka; 
w;=ßka fmdfydr ksmoùu 
m%Odk fldgu ie,lsh yelsh' 
fuu fmdiafmaÜ ksêfhys we;s 
f*diafmaÜj, c, ødjH;djh wvq 
neúka nyq jd¾Isl fnda. i|yd 
f*diafmaÜ fmdfydr ksmoùu msKsi 
fhdodf.k we;'  flá ld,Sk 
fnda. i|yd wdï,sl mia iys; 
m%foaYj, Ndú;d lsÍfuka m%;sM, 
,nd.; yel'  tfia jkafka" wdï,sl 
udOHhl f*diafmaÜj, ødjH;dj 
;rula by< neúks' 

tmamdj, fmdfydr
 
f*diafmaÜ mdIdKh" tkï wemghsÜ 
Lksch yd tu kHdih weUÍfuka 
P

2
O

5
 m%;sY;h 28%l muK ;nd 

ksmoùu u.ska tmamdj, fmdfydr 
ksIamdokh flf¾' mdIdKh muKla 
weUÍfuka fuu m%udKh idod 
.; fkdyels kï thg wemghsÜ 
Lksch hï m%udKhla f.k wUrd 
ñY%lsÍfuka wod< ;;ajh ilid 
.kS'  

wê fY%aKsfha tmamdj, 
f*diafmaÜ fmdfydr 

fuu fmdfydr ilid .kqfha 
wemghsÜ Lksch muKla f.k 
wUrd P

2
O

5
 m%;sY;h 40%  m%udKhl 

;eîfuks'    

Lksc iïm;a wdY%s; l¾udka; yd w.h tl;= lsÍfï l%shdj,sh

is,sld je,s

fia§u yd jl%dldr (Spiral )

fjkalsÍfï WmlrK ;=,ska heùfuka 

f;aÍu (Sorting)

l=vq lsÍu (Milling)

WKq lsÍu (Melting)

øj is,sld wjYH mßÈ tajd ùÿre NdKav ksIamdok 

wÉpqj, nyd ksIamdok lghq;= isÿlsÍu

w.h 

tl;= lsÍu 

yd 

ksñ øjH 

ieliSu

 

2 jk rEmh( is,sld je,sj,ska ùÿre NdKav ksIamdokh lsÍfï mshjr
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fï yer wfkl=;a ;dCIK ÈhqKq 
rgj, my; i|yka fmdfydr j¾.o 
ksmojkq we;' 

i. iqm¾ f*diafmaÜ 
ii. khsfg%d f*diafmaÜ
iii. wefudakshd f*diafmaÜ 
iv. le,aishï ue.akSishï f*diafmaÜ
v. f*diafmaÜ mdIdK l=vq 
vi. frydksh f*diafmaÜ 

fuu fmdfydr ksIamdokhg Y%S 
,xldj keUqreùu isÿù fkdue;af;a 
tys ksIamdok úhou b;d by< 
neúks' 

fï yer fnfy;a øjH ksmoùug" 
i;aj wdydr ksIamdokhg" msÕka 
l¾udka;hg" lD;%su wiaÓ ksmoùug" 
fYdaOk øjH ksmoùug fukau 
;Ska; yd rn¾ l¾udka; i|ydo 
Ndú;d l< yel' 

f*,aâiamd¾ 

Y%S ,xldfõ ±kg f*,aâiamd¾ 
Ndú; fldg isÿlrk l¾udka; 
kï ùÿre" msÕka" ;Ska;" ma,diaála" 
rn¾" jE,aäka" bf,lafg%dav" ghs,a 
l¾udka; wdÈh fõ' 

f*,aâiamd¾ Lkscfhys we;s 
.=Kd;aulNdj fya;=fldg f.k 
fkdfhl=;a l¾udka; i|yd fhdod 
.kS' 

i. ùÿre ksIamdokfha§ b;d 
by< WIaK;ajj,§ ñ,sk 
jk (fused) wfkl=;a øjHj, 
WIaK;ajh wvq lr .; yels 
ùu" jeo.;a fõ' ^;srejdk øj 
jk WIaK;ajh 16000 C fõ' 
fuys§ f*,aâiamd¾ fh§u ksid 
WIaK;ajh wvqlr .; yelsfõ'

ii. ksh; øjdxlhla fkdue;s ùu 
ksid msÕka l¾udka;fha§ 
úYd, WIaK;aj mrdij, 
øjhla f,i ueá yd ;srejdk 
fyd¢ka ñY%ùug udOHhla f,i 
Wmldrjkjd fukau wuqøjH 

uDÿ lsÍug noduhla f,i l%shd 
lrhs' 

iii. ridhksl øjH iu. m%;sl%shd 
fkdlsÍu" wdï,sl - NdIañl 
;;aj hgf;a fjkia fkdùulaa 
fya;=fjka msrjqï ldrlhla 
f,i rn¾ iy ;Ska; l¾udka; 
j,g Wmfhda.S fõ' 

iv. tku,a isfuka;sj,g iudk 
ixhq;shla ;sîu ksid tkeu, 
iE§ug Ndú;d lrhs' tu.ska 
NdKavj, ukd ksudjla 
,ndfoa' 

fï yereKq fldg lD;su o;a iE§u" 
o;a fnfy;a ksIamdokh mEiaiqï 
WmlrK ksmoùu wdÈho isÿlrkq 
,nhs' fuys i|yka jk fndfyda 
l¾udka; rg ;=< isÿ flf¾' 

yqKq.,a 

^i&   ufhdaiSk yqKq.,a 
^ii&  fvd,ñál yqKq.,a $ le,aihsÜ 

^iii& fldr,a $ ismams lgq  

isfuka;s l¾udka;h i|yd m%Odk 
wuqøjHhla f,i fuu ufhdaiSk 
yqKq.,a Ndú;d lrhs' ^3jk rEmh& 
tfukau hlv ksiaidrkh" msÕka 
l¾udka;h" frÈ" ùÿre" lvodis" 
rn¾ l¾udka;h wdÈhg o Ndú;d 
lrhs' 

fvd,ñál yqKq.,a 

fïjd le,aishï (Ca)" ue.akSishï 
(Mg) wvx.= ldnfkag fõ' fuys 
ue.akSishï m%;sY;h 19% la 
blaujk yqKq.,a fvd,uhsÜ 
fõ' m%Odkju Ndú;d jkafka (i) 
fvd,uhsÜ fmdfydr ksmoùug" (ii) 
l=l=,a lEu ksIamdokhg yd (iii) 
hlv yd jdfka l¾udka; 

i|yd ^Wmldrl øjHhla f,i                                                                                 
fhdod.kS& (iv) ms<su weöu i|ydo 
Ndú;d lrhs' fvd,uhsÜ 7750 C 
muK WIaK;ajhl§ úfhdackh fõ'

Lksc iïm;a wdY%s; l¾udka; yd w.h tl;= lsÍfï l%shdj,sh

 yqKq.,a je,s yd ueá hï m%;sY;hla iys; hmia" fndr¿ + 

[CaO – 64%] + + + [SiO2 – 22%] [Al2O3– 5.5%] [Fe2O3– 3

frdgß fmdarKqj ^WIaK;ajh 1450 – 16000 C& 

+ 

la,skal¾ 

ðmaiï [CaSO4 – 2%] 

+ 

fmdaÜ,kaâ isfuka;s 

fldkal%SÜ yd nodu i|yd fhdod .kakd il%Sh 
le,aishï is,sflaÜ ñY%Kh  

3jk rEmh(  isfuka;s ksIamdok l%shdj,sh
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le,aihsÜ  

iaMál yqKq.,a mdIdK ;=< 
le,aihsÜ ±lsh yel' (i) lvodis 
l¾udka;hg yd (ii) msÕka 
l¾udka;h i|yd fhdod .efka' 
le,aihsÜ Lksc" WIaK;ajh 8750 C 
muK § úfhdackh fõ' wêlj r;a 
lrk ,o yqKq.,aj,g c,h tl;= 
lsÍfuka CaO iEfoa' 

ismams lgq$ fldr,a     

fïjdo yqKq ,nd .ekSug Ndú;d 
lrk CaCO

3 
ix>gl fõ' leKsï 

isÿlsÍfuka wk;=rej fïjd fmdarKq 
;=< mq¿iaid 100% CaO ,nd .; 
yel' 

Lksc je,s (Mineral Sand)
 
^i&   b,aukhsÜ je,s 
^ii&  rEghs,a je,s 
^iii& i¾fldaka je,s 
^iv& fudkihsÜ je,s 
^v& .dkÜ ^rny& je,s
 
rg ;=< w.h tl;= lsÍfï 
l%shdj,sh

±kg Y%S ,xldfõ Lksc je,s 
iïnkaOj lghq;= lrk        
iud.ula jk  zz,xld ñkr,a 
iEkaâiaZZ" mq,auqfâ msß ieliqï 
WmlrK fhdod fuu je,s ksê 
tajdfha >k;ajh wkqj fjka 
lsÍu isÿlrhs' ^Lksc je,s fjka 
lsÍu i|yd j.=j fï iu. we;&' 
b,aukhsÜ" rEghs,a" i¾fldaka" b;d 
iaj,am m%udKhla fudkihsÜ je,s 
idkaøkh isÿ lr wmkhkh isÿ 
lrhs ^4 jk rEmh&'

fï yer mqoa.,sl iud.ï u.skao" 
mq,auqfâ ksêfhka bj; ouk 
fldgi (tailing) kej;;a ;dCIKh 
w;ska by< ieliqï$fjkalsÍï 
WmlrK u.ska ;jÿrg;a tys ;;ajh 
jeä fldg wmkhkh i|yd fhduq 
lrhs ^5jk rEmh&'

fï wkqj ±kg b,aukhsÜ" 
rEghs,a idkaøkh jeä fldg tajd 
wmkhkh" i¾fldaka je,s idkaøkh 
jeä lsÍu fukau l=vd fldgia njg 
wUrd wmkhkh lsÍu hkdÈfhka 
b;d jeä úfoaY úksuhla Wmhhs' 

;dCIKh ÈhqKq rgj, b,aukhsÜ 
yd rEghs,a Lksc Ndú;d fldg 
ghsfÜkshï (Ti) f,dayh 
ksiaidrKh lrkq ,nhs' fuys 
wêl Yla;su;a nj" ieye,a¨ nj" 
wêl WIaK;ajj,g Tfrd;a;= §u" 
wï, flfrys m%;sfrdaOh ±laùu 
hkdÈh fya;=fldgf.k .=jka 

hdkd" fcÜ" iE§ug .kakd f,dayh 
fukau hqoaO gexls" YÍrfha wiaÓ 
fldgia" keõj, fm%dfm,¾ fldgia 
ksmoùug Ndú;d lrhs'
 
;jo ghsfÜkshï j¾Kl (Pigment)" 
;Ska;" jdksIa" ma,diaála yd lvodis 
l¾udka;hg fhdod .efka' Lksc 
je,s idkaøkh lsÍu yd ;dCIKh 
ÈhqKq rgj, isÿlrk ksmhqï 6jk 
rEmh u.ska ±lafõ' 

b,aukhsÜ i|yd w.h tl;= lsÍfï 
l%ufõohla f,i lD;s%u rEghs,a 
ksmoùu y÷kajd Èh yel' th 

Lksc iïm;a wdY%s; l¾udka; yd w.h tl;= lsÍfï l%shdj,sh

 uqyqÿje,s leKsu 
yd m%jdykh 

fiaoSu yd fmrd .ekSu  
^f;;a& 

 

úYsIaG .=re;ajh 
wkqj fjka lr.ekSu 

nerLksc 
idkaøk

pqïNl .=K wkqj 
fjkalsrSu 

úYsIaG .=re;ajh l%uh 
wkqj jeäoshqKq 

lr.ekSu-2 woshr 

pqïNl;dj iy 
wêfjda,aàh .=K wkqj 

fjkalr .ekSu 

f;;ukh iys;j 
úYsIaG .=re;ajh wkqj 

fjka lr.ekSu 

u;=msg mdùfï l%uh 
wkqj fjka lr.ekSu 

b,aukhsÜ 
fõ,d.ekSu 
^W÷k 2& 

 

pqïNl 
fjkalsrSu 

^úh,s& 
 

f;;ukh 
fõ,d.ekSu 
^W÷k 1& 

 

fõ,d.ekSu 
^W÷k 3& 

 

pqïNl;dj iy 
wêfjda,aàh .=K wkqj 

fjkalsrSu 

pqïNl .=K wkqj 
fjkalsrSu 

i ¾f l dak a 
L k sc  

 

  . dk Ü r̂ ny & 
  L k sc  
 

r Eghs, a 
L k sc  
 

f;;ukh 
iys;j oaù;Shsl 
;;ajh jeäoshqKq 

lsrSu i|yd 
 

úYd, fldgia 

bj;a lsÍu

is,sld is,sukhsÜ 

fjka lsÍu

ue.akghsÜ fjka 

lsÍu

is,sld 

fjka lsÍu

.dkÜ Lksc

^rny&

i¾fldaka 

Lksc

rEghs,a Lksc

b,aukhsÜ 
^;;ajh 
jeä 
ÈhqKqj&

is,sld$is,sukhsÜ 

fjka lsÍu

Hi-Ti b,aukhsÜ

 

 

4 jk rEmh(  mq,auqfâ Lksc je,s w.h tl;= lsÍfï l%shdj,sh
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Lksc iïm;a wdY%s; l¾udka; yd w.h tl;= lsÍfï l%shdj,sh

idkaø i,a*shqßla wï,h iu. 
b,aukhsÜ je,s fyd¢ka Èh lr 
.kak' túg" ghsfÜkshï fldgia 
ghsfÜkshï i,af*aÜ njg m;a fjk 
w;r hlv tys i,af*ag idohs'
fuys§" r;a lsÍu" idkaø lsÍu" fmrd 
.ekSu u.ska isÿ lr .; yels 
b,aukhsÜ yd rEghs,a Lkschkays 
w.h tl;= lsÍfï ls%hdj,sh i|yd 
b;d ixlS¾K ;dCIKh fukau 
wêl uQ,sl úhoula wjYH ùu 
fya;=fjka ;ju;a wm rg ;=< w.h 
tl;= lrk ,o Lksc je,s l¾udka; 
isÿfkdfõ' 

.dkÜ je,s 

ie,lsh hq;= ;rfï úYd, .dkÜ 
Lksch ueKsla l¾udka;h wdY%s; 
wdNrK ieliSu i|yd .kq ,nhs' 
tfukau ishqï m%udK .dkÜ je,s 
iSreï ldrlhla f,io" ùÿre 
l¾udka;fha leghï jev i|ydo" 
hlv lemSu i|ydo hkd§ fndfyda 
l¾udka; i|yd fhdod .efka' 

l¾udka; ueá 

l¾udka; i|yd fhdod .kq ,nk 
ueá j¾. lsysmhls' 

±kg fndfyda rgj, 
isÿ lrkq ,nhs' fuh" 
wdldr follg isÿ 
flf¾'

^i&   yhsfv%dlaf,daßla 
wï,h Ndú;d 
lsÍu 

^ii&  i,a*shqßla wï,h 
Ndú;d lsÍu 

laf,darhsâ wï, • 
l%uh wkqj 55-
65% muK jk 
b,aukhsÜ 56% 
TiO

2 
iys; lD;su 

rEghs,a olajd jeä 
ÈhqKq l< yel' 
wkq wjia:d • 

(i) TlaislrKh( frdgß 
W÷kl jd;h iu. 
oykh
4 Fe TiO

3
 
(s)

 + O
2
 
(g)

     

2 Fe
2
O

3
.TiO

2(s)
 + 2 TiO

2(s)

(ii) TlaisyrKh( frdgß 
W÷kl nklhsÜ" .,a 
wÕ=re yd i,a*¾ iug 
fikaáf.%aâ 1200g 
jeä WIaK;ajhl r;a 
lr.kak' 
Fe

2
O

3
.TiO

2
 + 3CO 

(g)
    

2 Fe
(s)

 + 2 TiO
2(s) 

+ 3CO
2(g)

(iii) jd;hg ksrdjrKh 
lsÍu( wefudakshï 
laf,darhsâ iu. jd;h ñY%lrkak'   
4Fe

(s)
 + 3O

2(g)
     2 Fe

(s)
 + 2 Fe

2
O

3
 

fuys§ l=vd hlv Tlaihsâ fldgia 
úYd, lD;su rEghs,aj,ska uq¿ukska 
fjkafõ'

(iv) wdï,sl núka CIh lsÍu( b;sßj 
we;s hlv Tlaihsvj,g 0.5M hq;= 
wï,h tl;= lsÍfuka uq¿ukskau 
hlv Tlaihsv bj;alr .; yel'

i,a*shqßla wï, l%ufha§ 

 foorSu iys;j fjkalr 
.ekSu 

(vibrating Screen) 
 

fmrS b;srsjk fldgi 
i¾ms,dldr WmlrKh u.ska 
fjkalsrSu (spiral separation) 

woshr 3 la hgf;a meoafok fïih 
Ndú;fhka fjka lr.ekSu 

pqïNl 
.=K wkqj 
fjkalsrSu 
 

wêfjda,aàh 
.=K wkqj 

fjkalr .ekSu 
(high tension 

seperatation)  
 

u;=msg mdùfï l%uh 
wkqj fjka lr.ekSu 

ueofldgi 
(middling) 

 

bj;,k fldgi 
(tailing) 

 

frdgrs W÷k  
 

ia:s;s úoHq;a  
fjka lr.ekSu 
 

65]  ZrO2 

i ¾f l dak a 
L k sc j e, s 

úYd, fldgia 
bj;alsrSu 

woshr follska 
pqïNl .=K wkqj 

fjkalsrSu 

pqïNl .=K 
rys; bj;,k 

f;dgi 
 

pqïNl .=K 
iys; bj;,k 

f;dgi 
 

bj;,k fldgi 
(tailing) 

 

ueofldgi 
(middling) 

 

bj;,k 
fldgi 
(tailing) 
 

5jk rEmh( ,xldfõ mqoa.,sl iud.ula u.ska isÿlrk w.h tl;= lsÍfï l%shdj,sh

 

95] TiO2 rEghs,a
                                                                                                    
Lkscje,s

65] ZrO2 i¾fldaka
Lkscje,s==
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i. flfjd,ska ueá$Ök ueá
ii. fnda, ueá 
iii. W¿-.fvd,a ueá

flfjd,ska ueá

iqÿ meye;s msÕka NdKav" 
ikSmdrCIdl NdKav yd úis;=re 
NdKav ;ekSu i|yd nyq,ju 
Ndú;d fõ' fuu flfjd,ska ueá 
ksê óáhdf.dv" fndr,eia.
uqj-ms<shkao, hk" m%foaYj,ska" 
yuqù we;s w;r" l=vd m%udK 
ksê l¿;r w¿;a.u" fnkaf;dg 
m%foaYj,skao jd¾;d ù we;' m%Odk 
fldgu fuu wuqøjHh-rg ;=<u 
ksñNdKav ieliSu i|yd Ndú;d 
jk w;r" ±kg ;sfnk b,a¨fï 
m%udKhg iß,k m%udKhla imhd 
.ekSug fkdyels ;;ajhla u;=j 
we;' leKSï lrk ,o ueáj, 

;;ajh jeäÈhqKq lsÍu i|yd ueá 
Y=oaOd.drhla óáhdf.dv m%foaYfhys 
msysgqjd we;' 

wêfY%aKs ueáj, • 
88% lg jvd iqÿ meye;s 
(whiteness) Ndjhla ;sìh 
hq;= w;r tajd fmdaisf,aka 
l¾udka;hg fhdod .efka' 

tÉ • (H) fY%aKsfha 
ueáj, 88-86% muK 
iqÿmeye;s Ndjhla we;s 
w;r ghs,a l¾udka;h 
i|yd nyq,ju fhdod .kS'  

fnda, ueá

w¿ meye;s ueá j¾.hls' 

úYd, ksê l¿;r foÈhj, 
m%foaYfhao" l=vd ksê ud,fò 
w¿;a.u" fnkaf;dg wdÈ m%foaYj,o 
yuqù we;' m%Odk fldgu ghs,a 
l¾udka;hg fhdod .kakd w;r 
rn¾" ;Ska;" lvodis wdÈ l¾udka; 
j,go Wmfhda.S lr.kq ,efí' 

fuu fnda, ueáj, wka;¾.; jk 
;srejdk len,s m%udKh 2] jk úg 
tu ueá l¾udka; i|yd iqÿiq;u 
nj ms<sf.k we;'  tfy;a tu 
m%udKh 3-4] olajd m%udKhla jqjo 
tajdo l¾udka; i|yd .efka'

W¿ .fvd,a ueá 

m%Odk .x.d wdY%s;j je,s ñY% r;= 
ÿUqre meye ueá úfYaIh fukñka 

Lksc iïm;a wdY%s; l¾udka; yd w.h tl;= lsÍfï l%shdj,sh

.dkÜ je,s 
weUÍu (Jaw Breaking)  

WmlrK ;=<ska heùu (Double Rolling)

Wheel Milling 

 c,h fhdojd fmd,sIa$msßiqÿ lsÍu
(Water Scrubing)

úh,Su (Drying)

iq<x u.ska fldgia fjka lr.ekSu (Winnow-

ing)

f;aÍu (Classifying -Sieving) 

>k;ajh yd m%udK wkqj fjka 
lr.ekSu (Table Concentration) 

c,h bj;a lsÍu (De watering)

úh,Su (Drying)

 kej;;a fjka lrjd .ekSu 
(Classifying)

 wjYH ksmoùï wruqKq fldg 
fjka lrjd .;a øjH (Classifi ed 

.dkÜ je,s my; wdldrfhka iQodkï 
lr.ekSu isÿflf¾'  

 

ghsgek shï  

hf ndr  

f ; ; a i y  úh, s 
wj i a: dj k ay s i dk aø l sr Su  

 

b, auk hsÜ 

ghsgekshï 
fgÜ%dlaf,darhsâ 
 

oaú; Shsl   

b, auk hsÜ 
r Eghs, a 
L k sc j e, s 

w; smsr si sÿ wuq 
hl v  

 

iqÿmeye;s j¾Kl 

(white pigment) 

;Ska;     ma,diaála   lvodis  wfkl=;a 

i,af*aÜ l%uh 

l D; su r Eghs, a 
 

ghsgekshï 
iafmdkaca 

 

i ¾f l dak a 
L k sc j e, s 

 

laf,darhsâ l%uh 

ghsgekshï 
f,dayh 

 

i ¾f l dak shï  
f , day h 
i Sr eï  l dr l  
 

j e, aä k a 
bf , l af g%dav  
 

wNHj l dY 
hdk d f l dgi a 
y d wf k l =; a 

j e, sk sê  l eK su  

wNHjldY hdkd 
fldgia yd 
wfkl=;a

je,aäka 
bf,lafg%dav

i¾fldakshï 
f,dayh

iSreï ldrl

w;s msßisÿ wuq 
hlv

ghsfÜkshï 
hfndr

lD;su rEghs,a

b,aukhsÜ

je,s ksê leKSu

f;;a iy úh,s 
wjia:djkays idkaø lsÍu

oaú;Shsl 
b,aukhsÜ

rEghs,a 
Lksc je,s

i¾fldaka 
Lksc je,s

6jk rEmh( Lksc je,s ksIamdÈ; yd l%ufõoh
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ye¢kafõ' .fvd,a l¾udka;fhaÈ 25-

30% la muK je,s ixhq;shla we;s 
ueá fï i|yd fhda.H fõ' wjYH 
muKg c,h fhdod moï lr.kakd 
ueá" wÉpqjl Wmldrfhka ilid 
úhe,Sug ;nhs' wk;=rej tajd 
fmdarKqjla ;=< mq¿iaid .ekSfuka 
jvd;a Yla;sula W¿ yd .fvd,a idod 
.; yel' 

hlv$hmia ksê

Y%S ,xldfõ yuqjk hmia ksê 
ieÿkq wdldr" hlv m%;sY;fha yd 
ñY% ù we;s wmøjHhka tlsfklg 
fjkiafõ' hlv ksiaidrKh lr 
.ekSu msKsi hlv wvx.= hmiaj,g 
w.h tl;= lsÍfï m%;sM,hla f,i 
jdfka NdKav idod .kq ,efí' 

hmia leKSï isÿlsÍfuka wk;=rej 
tajd" weUÍu" l=vqlsÍu yd hlv 
m%;sY; wkqj m%udKd;aul f;aÍulg 
Ndckh lrhs' wk;=rej úúO l%u 
Ndú;fhka wuq hlv (Pis Iron) 
njg m;alrhs' fuys§ nyq,ju 
Ndú;d jkafka úfYAI W÷kla jk 
Blast Furnace ;=< iDcq TlaisyrK 
l%shdj,shla u.ska wuq hlv" 92-
94% Fe idkaø;djhlska fjkalr 
.ekSuh' fuu wuq hlv jdfka 
;ekSu i|yd Mn  yd Ni jeks f,day 
iu. ñY%lr jdfka weUreï hka;%h 
;=<ska .,awÕ=re iu. TlaisyrK 
l%shdj,sh ;jÿrg;a isÿlr jdfka 
ksmojkq ,efí'

hmiaj,ska wuqøjH 
idod .ekSfï 
l%shdj,sfha§ 
we;=<; isÿjk 
m%;sl%shd my; 
±laúh yel' 

mdIdK iy 
úis;=re mdIdK

wm rg ;=< 9$10la muK olakg 
we;af;a úmÍ;lrKh Ndckh jQ 
wd.afkah yd wjidÈ; mdIdK fõ' 
fïjd Yla;su;a núka yd .=Kd;aul 
núka b;d by< uÜgul we;' 

rg ;=< isÿlrk w.h tl;= 
lsÍfï ksmehqï

fuu mdIdK f.dvke.s,s 
l¾udka;h fukau" uyd ud¾. yd 
ud¾. ie£fï lghq;= i|yd fhdod 
.kS' mdIdK úYd, fldgia 6'x9' 
m%udK isg fldkal%SÜ 1$4' muK 
úYd,;ajhkaf.ka hq;= ilia lrk 

,o tajd isÿlrkq ,nk l¾udka; 
wkqj fnod Ndú;d lrhs' tfukau 
ilia lsÍu i|yd mdIdK fldgia 
weUÍfï§ b;sß jk mdIdK l=vq" 
isfuka;s yd c,h iu. ñY% fldg 
isfuka;s .fvd,a ksmojhs' 

rg ;=< we;s 
úúO j¾Khkaf.
ka yd Yla;su;a 
núka wêl úYd, 
mdIdK l÷ wdldrj 
msysá ia:dkhkays" 
wmkkhkh msKsi 
úis;=re mdIdK 
ksmojk l¾udka; 
i|yd fkdfhl=;a 

WmrK fjkqfjka úYd, uqo,la 
wdfhdackh l< hq;= jqjo" 

;dCIK l%shdj,sh wksl=;a Lksc 
i|yd jQ ;rï ixlS¾K fkdfõ'   
wm rfÜ úis;=re mdIdK l¾udka; 
isÿ lrkq ,nhs' tys§ >k wä 
6x8x12 m%udK úYd, l=Üá jYfhkao   
(blocks), wÕ,a 6-8 >klug lmk 
,o mdIdK ,E,s (slabs) iy fi'ó' 
1'5 muK >klñka hq;= j¾. wä 
2"1 m%udK ghs,a o wmkhkh i|yd 
ksmoùu isÿ lrhs'  

fuu.ska b;d úYd, úfoaY úksuhla 
,nd .; yels w;r th ixj¾Ok 
l%shdj,s i|yd rg ;=< fj<odï 
lsÍfuka ,nk uqo,g jvd 10 

Lksc iïm;a wdY%s; l¾udka; yd w.h tl;= lsÍfï l%shdj,sh

FeTiO
3
 + 2H

2
SO

4
      TiOSO

4
 + FeSO

4 
+ H

2

TlaisyrK l%shdj,sh" fuys§ 
Fe3+          Fe2+ njg m;afõ'

fuys yhsfâ%g f,i bj;a lr.; yel' ;jÿrg;a c,h tl;= lsÍfuka"

TiOSO
4
 + H

2
O      TiOn.H

2
O+ H

2
SO

4 

frdgß W÷kla ;=<ska heùu
Calcination

(>n) [Hydrolysis Stage]

Ti + (CaSO
4
) ðmaiï

Fe
2
O

3
 + 3CO = 2Fe + 3CO

2

Fe
2
O

4
 + 4CO = 4Fe + 4CO

2

       CO
2
 + C = 2CO 

               C
(s)

 =  C

              Fe
(s)

 =  Fe
(l)

s- >k wjia:dj
l- øj wjia:dj

leKSï l< ueá

c,h iu. ñY%fldg ødjKhla iE§u

wmøjH jYfhka  we;s ;srejdk" uhsld yd fkdfhl=;a len,s 

fmrkhla u.ska fmrd .ekSu  

;ekam;a ùu i|yd gexls ;=<g heùu

úc,kh lsÍu

msßisÿ ueá wuqøjHh ieliSu
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isg 20 .=Khlska muK jeäh' 
fï i|yd úfYaIs;jQ ;dCIKhla 
fukau WmlrK o wjYH fõ' fuu 
l¾udka;h i|yd tu mdIdKj, 
j¾Kh" Yla;su;aNdjh" me¨ï ÿ¾j, 
l,dm fkdue;s ùu" Ô¾Kh fkdù 
;sìu yd úlsrKYS,s uQ,øjH b;d 
wvq uÜgul mej;Su hk ,CIK 
;sìh hq;=h' 

fuhg wu;rj mdIdKj,ska úis;=re 
leghï" m%;sud wdÈh weöu isÿ 
lr wmkhkh fukau rg ;=<o 
fj<ofmd< o ilid f.k we;' 

±kg wm rg ;=< idok we;=reï 
mdIdK m;=re kj;u l¾udka;hla 
f,i ±laúh yel' fï i|yd 
mdIdKh ;rula ÿrg Ô¾Kh ^w¾O 
Ô¾K& jqjo  fuu l¾udka;h 
i|yd fhdod .ekSug ndOdjla ke;' 
tfukau i|yd fïjd wmkhk 
fj<|fmd, b,a¨ula o mj;S'  

§mdks úfÊfldaka
N+ úoHd{

N+ úoHd ióCIK iy 
m;,a ld¾hdxYh 

Lksc iïm;a wdY%s; l¾udka; yd w.h tl;= lsÍfï l%shdj,sh

iagd¾ iemh¾jhsÜ 
iemh¾

mskala 
iemh¾

moaurd.
iemh¾

mhsfrdama
.dkÜ

iafmidghsÜ
.dkÜ

we,auekavhska
.dkÜ

fyfidkhsÜ
.dkÜ

frdfvd,hsÜ
.dkÜ

rEìl%sfidafnß,a 
leÜia whs

l%sfidafnß,a

fgdmEia

iamhsk,a

i¾fldka

weñ;siaÜ

isg%Ska

fnß,a

welajdueßka

uQkaiafgdaka

fgdau,ska

wef,laiekav%hsÜ 
leÜia whs

Tf¾kaÊ
iemh¾

fhf,da
iemh¾

wef,la
iekav%hsÜ

wef,la
iekav%hsÜ

iagd¾ rEì

Y%S ,xldfõ yuqjk ueKsla j¾.


