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Oy;tvltl 

 Dtlxttjnay hgu; gjkm-ay* tj;tv dk;nv* gbny;tb dgugmga 

ht;na x uoptty; pg;jgh xg;g.hn hgj,wgyuea fy;fj dgah exnj 

uopttyna dnxnl dn-myna mkku klijeelr tvltu pg;lgux q-jb-

ymnay htbrttu ytbtu;oolr xg;.gl  bgl; vgay mtrttl dklkh 

oy;tvmta /b^ Ygbjsy hgu;gjvgy dtlxttjttv g.gh  gjkm-ays 

htbrtt qnpnklkunay iggj;lgusu y, hgyugr xg;;guuoa mel bgl 

dn-; hejnbmleelvgy eejugg 10 ;euggj vgjsy voolxttv thlty 

pgjweel;gu (:gglhgarg. 1995)^ Bgyga kjys dtlxttj 9 ;outtj 

vgjsy ;ey; o-tv thlty tjxnbmta hgu;gj;gunau ni oy;tv 

dkluk.kl ffhfy mgjusy voolxnay vgj y, gjkm-ayna ;emgu;glmga 

o-; z.gu;gr dgayg^ Tyt o-; gpkmsy hgyugbrnau ytbtu;ooldtl 

bgl ffh@bghgy mgjug g.gh /bee z;gr hejnbmleelvgy  eejugg 

gl;ghuoauttj ffhfy mgjug g.gh dklkbr doj;tyt^     

  Bgl* gb,mys uopttyna dnxnl dn-myna mtrttlnay 

hgyugbrnau vgarjeelvgys ;oy; mooyna fvflmnau tjxnbroolr 

dklyk^ Dnxnl dn-myna mkk ytbtu;vtyttj mtrttlttj kjr njvty 

fy;fj bkl-[elm yoojvevys pg;jgl ;ttinlr tjxnbltunay 

hgyugbr vgarnjyg^ Yfuff mglggj bglsy ygjnay ut;vty; inyuth 

dnxnl dn-myna ugjglmga eejunay htbrtt ytbtu;vtyttj hoamyna 

elnjgl;  bglsy ginu inbnay deejglm dgugvgh gx hkldku;klmka^ 

 Mooyxlty dtlxttj hgu;gjvgy o-; bkyukl bgl tj;tv* dnxnl 

zpueej bghdk;kkj nhtthty ;emgu;;gu /b^ 

 Nab; mtrttlnay ighbgl ;klkkw (MI:)  dtlmuty bgl; 

fuvyffj /eys fbyf uopttyna  dnxnl dn-myna fvflmnau mtmuty* 

mfjfl dojnay tj;tvnay ;embguilggv vtjunalth* ygbgj dtlxttj  

hgu;gjvgy o-; bgl ffh@bghgy mgjug  ytbr g.gh dklkbrnau 
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doj;oolr* f.fl hg.jsy elnjlsy bglsy gb,;sy rny*  ginu 

inbnay deejglmsu hzpuggjlgh dklkbrmka^ MI:@su kjky yemunay  

moohna t;nay kl;kw* bglsy ool;tj* ginu inbnay kywlkum  

mkhnjeelgy  zyp dojnay ygajlgugmgauggj  dtlmutr  dklyk^  Bgyga 

kjky; inyttj dgaueelgu;gr dgaugg xnhjnay oal;.tjnay iggjsu 

moinulty dtlmutr gl, x dov yemunay dtlxttjnay hn.tux bgl; 

ytbtu;tl mtrttl dkluky htjtultr dklkh ;klkkwsy rkj* dtlmuth 

m-hyklkunau dklk.vjeellgg^ 

 

Ytu^ Mtrttlnay ighbgl ;klkkw dtlmuth m-hyklkun 

 

1^1 Moohna t; 

  

 Mtrttlnay ighbgl  ;klkkwsy rkjky; xnhjnay 

bgyrnyunay / Molasses / iggj*  hn.tu*  hernj* ioo* ;g.v*  nk;km 

[gln (KJ), hlkjm gl,dny (CoCl2)* w-klnm ([lnykgmnlklnm)*  bkx-

.ny* zvys uejnl /qkvqkjhoxlnay hkcj veej,m [gl,wnau 

(Ca(H2PO4)2)  kjeelyg^  Moohna t; xgygjsy he.,; ;kj ;ej;vgy 

iggj;lgug hgyugvgy dga.gl pkhnyk^ Ooy;$ 

 @Xnhjnay bgyrnyunay iggj (Molasses) y, 74@80 he.nay 

heejga dk;nv* 40 he.ngv dguguoa xnhtjltu  dk;nv gueelvgy* hgj 

hojty fyufmta*  tl;t.  b-hgyn[ hkl,wuoa dgayg^ 

 @Bkx-.ny$ UKVM2081@;  pggu;vgy iggj;lgusu hgyugvgy* 

46^2  he.ngv dguguoa gpkmsy gueelgbrmga*  hg;uglglmsy ukjnb 

y, pfjxnu;fr dffuyfjx hgmeejgguoa  dgayg^ 

 @Hn.tu$  MNS  976@70 @;  pggu;vgy iggj;lgusu hgyugvgy 

dgayg^ Tyt vmgy;gjmg; pggu;vgyggj 12^7  he.ngv dguguoa gjkm-

ay* 2^8 he.ngv dguguoa mkvlku*  7^0 he.ngv nhuoa tvltu* 4^0 he.ngv  
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nhuoa oyv gueelvgy dgah iggj;lgugmga^ Hn.unau f.v* vojtl* 

bk;ys yg.x ptjuttj kjleelgy htjtultr  dklyk^ 

 @W-klnm$  :kjykuk., gabunay Wguggy wg.ggv klp.kjlkr* 

dzwlgr* yeymgulgy  1 bb@nay uklxmka  inuivty  w-klnmnau rkj; 

kjeelyg^ W-klnm wghnejsy nvtl (SiO2) 65^61 he.,*  mnmgys nvtl 

(TiO) 0^23 he.,* hfyufy wguggys nvtl  (Al2O3) 12^71 he.,* mfbjnay 

nvtl  (Fe2O3) 1^74 he.,* mfbjnay hkcjx nvtl (FeO) 0^21 he.,* 

bguyna nvtl (MnO) 0^05 he.,* bgyugys nvtl (MgO) 0^83 he.,* 

[gl,wnay nvtl (CaO) 1^52 he.,*  ygmjnay nvtl (Na2O)  2^54 he.,*  

[glnay nvtl (K2O) 3^21 he., gueelyg^  W-klnmnau d-ymkynmggj 

kjleelr dklyk^ D-ymkynm y, bgyga kjky; ytltt; mouttbtl 

mgjhglmmga tj;tv dfuff; wghnejsy nvtl 50* hfyufywguggys nvtl 

20 hojmtl he., gueelgu;gh  dfuff; devg; dnxnlzpueej bghdk; 

gueelyg^  Tyt y, uoptty; bkx-.nyna pg;jglsu w-klnmnay ytuty 

g;nl e;ggijeelr* pgjnb tj;vnay htjtuwttu hgyughggv ug;yg 

dgj,wgl;eelgh xg;.gj vgamgauggjgg ;g.ee mglmga^  

 @Bglsy mtrttlnay  ;g.v$ MNS1786@73@; pggu;vgy 

iggj;lgusu hgyugvgy ;g.vsu mtrttlnay rkjky; kjeelyg^  

 @Hernj$ MNS1082@73 @;  pggu;vgy iggj;lgusu hgyugvgy 

dgayg^ Herjsy heejga dk;nvsy 91 he.ngv ;kkiuoau yoojvhoxlnay 

ygmjn dg yoojvhoxlnay hoxnlltu ygmjn doj;oolyt^ 

 @Ioo$ MNS1787@73 @;  pggu;vgy iggj;lgusu hgyugvgy dgayg^ 

Iooyna heejga dk;nvsy 92^5 he.ngv dguguoau hohjnay hoxlnay 

ygmjn doj;oolyt^ 

 @Zvys uejnl/ qkvqkjhoxlnay hkcj veej,m [gl,w$ 

MNS2059@74 @; pggvgy iggj;lgusu hgyugvgy* wga.gj wguggy 

fyufmta* 7 he.ngv nhuoa xnaumta* 20 he.ngv dguguoa eejgumga* 4 

he.ngv nhuoa mkvlku gueelvgy zvys uejnlsu mtrttlnay rkjky; 
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kjeelyg^  Mtrttlnay qkvqkjhoxlnay hkcj veej,m [gl,w 

BJME608@; pggu;vgy iggj;lgusu hgyugvgy evgy; eev;gu* vggjgl 

fyufmta* rnrnu ojtl dfuff; 17^6±1^3 he., [gl,wn* 24^0±2^6 he., 

qkvqkj* 0^3±0^02  qmkj he.,  gueelyg^  

 @Nk;km [gln* hlkjm gl,dny$ Bglsy mtrttl; pkjnelgu;vgy 

wt.tjinlmmta nk;km [glnau htjtultr dklyk^ 

  

1^2 Rkj 

 Moohna t;nau hovytumt; pggu;vgy  htbrttuttj ;klkkwsy 

rkjky; kjeelyg^ 

   
Rkjys ygajlgug 

Moohna t; 
 

Htbrtt (he.ngj) 

Xnhjnay bgyrnyunay iggj 40±3 (heejga dga;gl; 
mkkwvkykkj) 

Bkx-.ny 10±1 
Mtrttlnay  ;g.v 3±0^5 
Hernj 2±0^5 
Ioo 2±0^5 
Zvys uejnl /mtrttlnay qkvqkjhoxlnay 
hkcj veej,m [gl,wn  

3±0^5 

W-klnm/ d-ymkynm 10±1^5 
Hn.tu 20±2 
Dgj,wgl;eelgux (w-b-ym* ikhka) 10±1 
Nk;km [gln 0^020@ 0^025 
Hlkjm gl,dny 0^09±0^01 
  
 Hernj* ioo* ;g.vys gl, ytu y, hojtlwttuoa dga.gl 

yfuffuffj kjleelr dklkh mglmga^ Rkjky; zvys uejnl / 

qkvqkjhoxlnay hkcj veej,m [gl,wnau kjeelgh dklkbruoa dkl 

mtrttlnay ;g.vsu tyt htbrttuttj  ytbtu;oolyt^ 
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1^3 M-hyklkun 
 

 Mtrttlnay ighbgl ;klkkw dtlmuth m-hyklkun y,  moohna t; 

dtlmuth* peejbgu dtlmuth* ht.lth* hgmggh* xgygj iglugh*  

hg;uglgh utvty oy;vty grnldgjee;ggv doj;tyt^  

 

1^3^1 Moohna t; dtlmuth 

 Mtrttlnay ;g.v* hernj* ioo* devg; tj;vnau dzwlgr 

yeymgulgy 1@1^5   bb@nay vo.tjhturnlmmta inuioojttj inuivty 

dgayg^ F.v* vojtl ptjunau mtrttl; kjeelgh dkl  yeymgulgr 1@2 

vb@nay uklxmka inuioojttj inuivty dgayg^ Tyt pkjnlukkj 

{:E@2^0* {:E@1^0* Q@1B dklky devg; yzwlgr* htjxnh 

pkjnelglmmga bginyee;su ginulgyg^ Peejbgu dtlmuth mkukkys 

dgumggbr* rkjky; kjkh htbrttu hgjuglpgy peejbgugy; kjkh 

moohna t; dojnay  htbrttu mkkwyk^  

 @Xnhjnay bgyrnyunay iggjsy htbrttu mkkwkh;kk heejga 

dk;nvsy gueelgbr 74@ 80  he., dgahggj g.x rkjky; kjkh 

htbrttu mkumkkyk^ 

 @:g.vys hkl,w dtlmuth$ Mtrttlnay  ;g.vsu rkjky;  

pggu;vgys ;guee htbrny g.x 75 (G htvtu)* 25 (D  htvtu)  he.ngj 

hkcj htvtum he.ggr*  G htvtu ;ttj rkjky; pggu;vgys ;guee 

htbrnr g.vgy hernj* ioo* nk;km [gln* hlkjm gl,dny* zvys 

uejnlgg  mgjggy hnar vgamgj hemugr ;g.vys hkl,w dtlmutyt^  

Mtrttl; tyt rkjky; pggu;vgyggv devg; dnxnl zpueej bghdk; 

kjeelgh dkl bfy  ty; ytbyt^ 

 @Dgj,wgl;eelgux peejbgu dtlmuth$ Dgj,wgl;eelguxggj  

MNS974@88 @; pggu;vgy vmgy;gjmnay  iggj;lgusu hgyugvgy w-

b-ymnau g.yg^ W-b-ymnau   htbrny g.x 2$1 hgj,wgguggj de/e 

olutjlt.tl* 2 he.ny w-b-ymt; 1  he.ny ev kjkhkkj mkkwkr   
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peejbgu dtlmutyt^ W-b-ym dojty pg;gjvgys  ;gjgg ;g.vys D 

htvunau hnar vgamgj hemugr eevugyg^ Dgj,wgl;eelguxnay  

peejbgunau mtrttl peejghggv 5@10  bnyemsy fbyf dtlmutyt^ 

 Dgj,wgl;eelguxnay 50 he., y,  w-b-ym*  50 he., y,  ikhka 

dgar dklkh dfuff;  tyt mkhnkl;kl; oolty wguggy (;klkbnm)@s  

mfjlnay ikhka kywuka mkhnjkbrmka dga;gu^ Ikhka vgay 

dgj,wgl;eelgux mf;nauoa mtrttlnay gx hkldku;kl fy;fjmta^ 

Ykjr  n;t.h y, gl;gu;vgy ikhkau mtrttl; kjeelr  dklkhuoa^ 

N;t.h gl;gguoa ikhkay ;ttj ev hnaht; ;elggy zlugjeelyg^ 

Rnjnay ikhkay xeleeu  (CaCO3) mtrttl; kjeelr dklkh dklk.x 

mtrttlltu xgygj dg  dgj,wgl;eelgh xg;.gjggj  oolty wguggys 

mfjlnay ikhkay; hoj;tuuoa^ 

 

1^3^2 Peejbgu dtlmuth 

 @Peejgux* peejbgu dtlmuth mkukk$ Dgjnlusy  peejbgu 

dtlmut;tu zyp dojnay dgumggbrmga peejguxnau (Heexny PHE@; 

oal;.tjltvty  V@739  bgj[nay peejgux u^b )     tyt pkjnlukkj 

ginulgr dklyk^ Mtrttlnay rnrnu w-ht; 250@ 350   l@nay mkukk 

dohna peejgux bginy mkhnjkbrmka^ Peejbgunau ugjggj  

(hojpttj) dtlmutr dklkh dfuff; nab mkhnkl;kl; kyukw*  

pg;glvgy ugy mkjh* bginys ;euea u^b  bgm-jnglggj   mkukku 

kjleelr  dklyk^ Moohna t;nau mkukky; do;oo.xty;  pggu;vgys 

;guee hnayt^ 

 @Peejgh$ Bgyrnyunay iggj ;ttjttv  bkx-.ny*  ;g.vys 

hkl,wkk gl, dklkh rnu; mgjggy hnar 7@10*  w-b-ymnay 

peejbgunau hnar 5   bnyemnay meji 1@1^5  tju/bny hej;mgauggj  

hemugg; ;gjgg y, w-klnm*  hn.utt hnar 8@10 bnyem hemugr 

ygajlgusu rnu;joolyt^ Mtrttlnay peejbgum ikhka kjeelr 

dgaugg dkl w-b-ymnay peejbgunay ;gjgg hnayt^ 
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 Xnhjnay bgyrnyunay iggj  wgjwvgy  dga.gl 65°V@ttv 

nloouoa m-bg-jgmejm hglggr inyutjoolyt^ :elggys elnjgl; 

mkjhmka iggjsu ug;gg ygjgy; dgalugr dklyk^ 

 
Mkukky; moohna t; hnah ;gjgglglsy do;oo.x  

 
Hn.tu 
↓ 

W-klnm 
↓ 

Dgj,wgl;eelgux peejbgu 
↓ 

:g.vys hkl,w 
↓ 

Bkx-.ny 
↓ 

Xnhjnay bgyrnyunay iggj 
 
1^3^3 Ht.lth 

 @Ht.lth dgajgy; mg.nu;gh iggj;lgug$ Ygj iee; mevghuoa* 

vglhn xflffmta yt.mjth dgajgy; ht.ltyt^ 

  @Ht. dtlmuth$ Htjtultux dgaueellgusy pghnglusy ;guee zyp 

dojnay htldtj* htbrttmta ht. dtlmutr dklyk^ Mtrttlnay ht. 

dtlmuth hgbunay mfvfj gjug dkl    hkcj opoojmtt euleejugmga 4 

bk;su (dgyp) hkkjky; y, euleejug;gr rggp oal;th z.;gl /b^  

Mejilguggv op.tl mtrttlnay ejm 25 vb* fjufy 20 vb* pepggy 

(bk;ys fjufy) 15@20  vb dgahggj mkkwkr ht. bk;ky; euleejug 

ugjugh y, ynltt; mkhnjkbrmka^  Bfy ejm bk;yee;su 25 h 20 h 15 

@20  vb yohmta  (oojmta)  htjttv bgzuggj (inlyna vguv  g;nl) 

euleejug;gr ht. dtlmutr dklyk^ 8@10 lnmjnay  ;kkikk ie.mgy 

he.nyu tyt pkjnlukkj  ginulgr dklyk^  :klkkwsu 45 h 35 h 25 

vb@nay htbrttmta ht.ltr (bk;kkj hgajwgu hnar)  dklkh dfuff; 

nab ;klkkw 25 [u kjxnb rnymta dga;gu^  
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 @Ht.lth$ Peejbgugg mtjutywtjttj ht.lth mgldga; g.x njyt^  

Ht.ty ;ttjtt gklntmnl-y hgl,v mg.,r (tyt y, peejbgu ht.ty; 

yggl;ghggv vtjunalth oojtumta) ;ttjttv y, mtrttlnay 

peejbgugg hnar vgamgj yzumjeelr ol;ttyt^ Ytu e;ggunay 

dtlmutu;vty peejbguggj dtlmutvty  ;klkkwsu  dev;ggv  

mevuga;ee dgajleelr oal;.tjltvty ky* vgj* f;fj* peejglmsy   

;euggjsu  dnxvty ikiuk  hg.vgjugyg^ 

 

1^3^4 Hgmggh 

  :klkkwsy peejbgunau  ht.ty; 24@ 48 wgu dgalugg; ht.nau 

euleejuggj y, vglugr g.yg^ :klkkwkk tjuoolr hgmggyg^ Hkl,wys 

dga;gl* kjxys yfhwlffv hgbggjgy ;klkkw  hgjnlwgy g;nluoa 

heugwggy; hgmgh dklk.x mejilguggv op.tl ht.ltvyttv hkai 3@4 

hkykunay ;gjgg gueelghg; hejggr* mtt.tjltr dklkheawggj 

hgmvgy dga;gu^ 

 

1^3^5 Iglugh 

 Hgmgr uoawvty* bgl mtrttht; dtlty dklvky ;klkkw 5^6 

[u/vb2 ;gjglmgy; dzwjghuoa dgah iggj;lgugmga^ 

 :klkkwsu hg.muga dgyp ;ttj njbtultr mg.ng; ;ttj y,  

ugjx pkuvkhk; (ytu hfl dgypmga mgl; yfuffh y, dgypuoa mgl; 

dgahggj) ;klkkw hgugjghuoa dgah cvmka^ Heugjx* dzwgjvgy  

;klkkwsu vgamgj yeymgulgy inyttj hnah mtrttl;tt hklnh 

rejbggj hgzu;gluoa ginulgh y, poamta^  Mtuth;tt tyt y, ytu 

e;ggunay peejglmgy; kjeelvgy  ynam moohna t;nay  25 he.ngv 

nhuoa dga.gl pkhnyk^  

 Rkj* m-hyklkunay  ;guee oal;.tjltu;vty ;klkkwsy 

ug;gjuee ;ttjtt wga.gj vggjgl fyufmta* uoy;tt dkj fyufmta  

dgayg^ Tl;t. hfuwuoa* ugr oytjuoa dgayg^  
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 :klkkw  hkjee xgygjggjgg MNS3648@84* MNS3649@84* 

MNS3650@84 @; pggu;vgy iggj;lgusu hgyugvgy dgah cvmka^ 

 

1^3^6 Hg;uglgh 

 Ygj iee; mev;guuoa* dkjkk xnauty; g.mghggjuoa gueelghg;  

mevugalgy dtlmutvty .gy;gy  ;ttj ;klkkwsu o-loolty hejggr  

hg;uglyg^ 

 :klkkwsu hg;uglgh* dkjleelgh;gg  ygajlgug* inbm xgygj* 

htjtulth pgg.gj (bgl mtrtth)* dtlmutvty  ky* vgj* f;fj* 

oal;.tjnay ytj* ttlr* vmgy;gjmsy  ;euggjsu kjeelvgy ikiuk 

;gugl;eelyg^ 

 Ighbgl ;klkkwsu  1^5 @2^0  rnlnay heugwgguggj hg;uglr 

bgl mtrttr dklyk^  Ooyttv  e;ggy hg;uglgu;vgy mtrttlnau  

btjturlnay dgaueellgusy pf.iffjlffj ginulgyg^ 

 

Hkcj^ Bgl mtrtth gjug 

 MI:@nay  ukl oojtu y,  oy;vty mtrttlnay (hgu;* f.v* vojtl )  

inyutwnau ;ttiloolr bglsy tj;tv* nk;sy ;embguinlsu 

yfhfhf; kjinh dfuff; bkx-.ny gueelgh mel pf.hfy  hn.tux bgl; 

mkhnjkbrmka^ Dtlxttjnay ejugbgl hgu;gjvgy ygbgj* f.fl* 

hg.jsy elnjgl; bgl; ytbtu;tl  mtrttlttj ginulgh y, poamta^ 

:klkkwsu f.v*  vojtl  ptjtu do;ooy mtrttlmta hgbmgmug.gl 

fuffr y, ytbtu;tyt^ MI: @kkj mtrttvty bgl ugpgj ;klkkh* 

tl;t. dfv ;gg.ee* utjnay dojttv  n;thtt dkl,r  vojtl* f.v* ptjtu 

do;ooy mtrttlnau vkjxlkluoa n;yt^ 

 MI:@su bgl; iee; nhttj fu.fl hkj;kh mel ggrbggj 

;gvugh rejbggj mtrtth y, poamta^   Thltt; ;klkk hkykunay 

meji f;fjm ytu wgu ;klkklukh (btjoolth)  dg mejilguggv op.tl 

tyt heugwggy; dgjguwggldgl  oytt  200* hky,* zbgg 30 u mtrttl 
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;klkkwkkv  g.yg^ Hkcj ;gh, ;klkk hkykukkv f;fjm  3 wgu 

;klkklukvykkj oytt 400 u* hky,* zbgg 60 u mtrttl g.yg^  P ;euggj 

;klkk hkykukkv thlty bglsy hgiggy; ;oorlth /bee hkmky;  

mg.,r  ;ej pkjukkj y, ;klkklukh dg  oytt 350@ 500 u/hkyku*  fv.fj 

ohtj 150@ 250 u/hkyku* dku bgl 70@150  u/ hkyku mtrttlnau 

;klkkwkkv g.;gu^ 

 :klkkwkkj hkj;vky bglsy gbyggv wguggy hffv ugjx* pooy 

dffj meigg y, hkyhkar* vkumee /b inu hgai zgi  hf;fluffymta 

dklyk^  Tyt o-; bgl; hoxlnay veljeelvgy eevbgl  /bee ev 

eelugr hk;kk; ut;tvnau y, euggh iggj;lgugmga^ Dgv voo* igj 

voo* vooy wna;tb*  uejnlsy pemgy wemugr fu.fl vgay^ 

 

MFUVF> 
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