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úúO ridhksl l¾udka; wdY%s; ld¾ñl l%shdj,sh' 

5M ixl,amh hkq 

ksIamdok l%shdj,shla i|yd wjYH iïm;a  

 uqo,a ^Money& 

 ñksia n,h ^Man Power& 

 hka;% ^Machines& 

 l%ufõoh ^Method&  

 wuqøjH ^Materials&  

 
 ksIamdok l%shdj,shg wjYH idOl w;ßka b;d jeo.;a idOlh udkj iïm;hs' 

 udkj n,Yla;sh$udkj iïm; iuia; ksIamdok l%shdj,sfha jeo.;a ld¾hhla bgq 

lrhs' fï ksid udkj iïm;a l<uKdlrKh jeo.;a wx.hls' ukao h;a wfkla 

ish¿u iïm;a ksis f,i mßyrKh lrñka l¾udka;hla id¾:l;ajh i|yd 

f.khdug udkj iïm;a l<ukdlrKh uq,a fps' 

 jev ìu ksis f,ig ixúOdkh lsÍfï oS 5M  ixl,amh l<ukdlrK l%uh 

m%fhdackj;a fps' l¾udka; Yd,dfõ l%shdj,sh fldgia lsysmhlg fnod" fiajlhska 

Tjqkaf.a yelshdj wkqj j¾. fldg ta ta fldgiaj,g wkqhqla; lsÍu jeo.;a fps' 

 jHdmdr f,dalfha .kqfokq lrkq ,nk fmdÿ udOHh uqo,a ^Money& ksid l¾udka;hla 

wdrïN lsÍug;a" th mj;ajdf.k hdug;a w;HjYH uQ,sl idOlh uqo,a fps'  

 ksIamdok l%shdj,s fõ.j;a f,i o ld¾hlaIu f,i o isÿ lsÍug hka;% ^Machines& 

wjYH fps'  

 ksIamdok l%shdj,shla i|yd úúO l%ufõo ^Methods& mj;sk neúka iqÿiq l%ufõohla 

f;dard .ekSfï jeo.;a fps'  

 l%ufõoh l%shd;aul lsÍfï § 5S ixl,amh Ndú; l< yelsh' ksIamdok l%shdj,sh 

i|yd .=Kd;aul núka hq;a wuqøjH ^Meterials& fhdod .ekSfï jdis we;'wuqøjH 

imhd .ekSfï myiq;dj l¾udka;h fkdlvjd lr f.k hdug u. mdohs' 

 

wuqøjH f,i fhdod .kq ,nk iajdNdúl iïm;la ie,l+ úg 
 

 th úYd, jYfhka ,nd .; yels ùu" 

 by< ixY=oaO;djlska hq;= ùu" 

 myiqfjka ,`.d úh yels ia:dkhl msysàu 

                                             hk lreKq jeo.;a fps' 
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ridhksl l¾udka; i|yd ksoiqka 
 

 wefudakshd (NH3) ksIamdokh 

 fldaiaála fidavd (NaOH) ksIamdokh 

 i,a*shqßla wï,h (H2SO4) ksIamdokh 

 yhsfv%dlaf,dßla wï,h (HCl) ksIamdokh 

 khsá%la wï, (HNO3)ksIamdokh  

 

 ridhksl ksIamdok l%shdj,shla hkq wuqøjH ixfhda. yd n, Yla;sh Wmfhda.S lr 

.ksñka kj ixfhda. ksmoùfï uyd mßudK l%shdj,shla f,ig y÷kajd osh yel'  ridhksl 

l¾udka; wdY%s;j ridhksl úm¾hdihla isÿùu tys m%Odku ,laIKhla f,ig 

±laùug wefudakshd" fldaiaála fidavd" i,a*shqßla wï,h" yhsfv%dlaf,daßla wï,h yd 

khsá%la wï,h wdY%s;j isÿjk ridhksl m%;sl%shd bÈßm;a l, yel'  

 

 wefudakshd ksIamdok         -  lDIsl¾udka;h i|yd o"  

 fldiaála fidavd ksIamdokh   -  inka ksIamdokh i|yd o"  

 i,a*shqßla wï, ksIamdokh   -  jdyk negß ksmoùu i|yd o"  

 khsá%la wï, ksIamdokh     - lDIsl¾udka;  i|yd o" iafMdaGl ksmoùu i|yd o"  

 fmfg%da,shï l¾udka;h       -  bkaOk yd fjk;a uQ,sl ldnksl ixfhda.  

  ^fnkaiSka" fgd¨úka" fm%dmSka& ksmoùu i|yd o"  

 fmfg%da,shï l¾udka;fha w;=reM, 

 jQ uQ,sl ldnksl ixfhda.   - T!IO yd nyqwjhúl øjH ksmoùu i|yd o  
                                           

 

ridhksl ksIamdok i|yd fhdod.kq ,nk ixfhda. yd ksIamdokh lrkq ,nk ixfhda. 
u.ska wys;lr n,mEï wju lsrsug .; yels l%sahd u¾. 
 

 ixfhda. .nvd lsÍu yd mßyrKh i|yd úêu;a l%u wkq.ukh lsrsu'  
 

 fuu ixfhda. ms<sn| ish¨ ;dlaIKsl f;dr;=re wvx.= MSDS [Material Safety Data 

Sheet] mßyrKh lsÍug mqreÿ lsrsu' ^ksoiqkla f,ig fldaiaála fidavd i|yd 

MSDS f;dr;=re m;%sldjla y÷kajd osh yel'd 
 

 ridhksl ksIamdok i|yd fhdod .kq ,nk wuqøjH ixfhda.j, ixhq;sh" ixY=oaO;dj 
yd fN!;sl .=Kdx. ^j¾Kh" >k;ajh jeks& ksr;=rej mÍlAId lsÍu' 
 

 wuqøjH ñY% lsÍfï § ñY% lrk wkqmd; yd ñY% lrk wkqms<sfj< b;d jeo.;a fps' 
^ksoiqkla f,ig HCl ksIamdokfha § H2 yd Cl2 ksis wkqmd;hg ñY% fkdl< úg § 

hus  hus .eg¨ we;s fps'd 
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 tfiau hï m%;sl%shdjla fõ.j;a yd wêl ;dmodhl kï tu m%;sl%shl úYd, 
m%udKhla tljr ñY% lsÍu ksid wêl ;dm m%udKhla flá ld,hla ;=< ckkh ùu 
fya;=fjka msmsÍï fyda .sks .ekSï we;súh yelsh' ixfhda.hla jrlg iaj,amhla 
f,iska m%;sl%shdj isÿjk udOHhg tla lsÍu fujeks wk;=re j<lajd .; yel' 
 

  ridhksl l¾udka; wdY%s;j ridhksl mßj¾;k isÿlsrsug m%;sl%shd l=àrh 
^Chemical Reactor&  Ndjs;d lsrsu'  

 
 
 

ridhksl m%;sl%shdl=àrh 
 

ridhksl m%;sl%shdl=àrfha úYd,;ajh" yevh yd tys jQ wfkl=;a wxf.damdx." 

m%;sl%shdfõ ;dm ridhksl f;dr;=re" pd,l ridhksl f;dr;=re" m%;sl%shl yd M,j, 

fN!;sl wjia:dyd ridhksl .=K u; r|d mj;shs' m%;sl%shd l=àrh wdY%s;j wuqøjH 

ixfhda. /f.k hk k< moaO;s" m%Odk M,h fukau w;=re M, bj;a lsÍfï k< 

moaO;s yd ;dm yqjudre lsÍu yd m%;sl%shd ñY%Kh ñY% lrñka taldldr ixhq;shla 

m%;sl%shd udOH ;=< mj;ajd .ekSu wdosh i|yd úfYaIs; Wml%u fhdod we;' 

  
          

   
we;eï m%;sl%shd i|yd ;dmh ,nd Èh hq;= h' fujeks m%;sl%shdjla m%;sl%shd l=àrh ;=< isÿ 

jk úg § b;d ld¾hlaIuj m%;sl%shd udOH mqrd tldldrSj WIaK;ajh mj;ajd .ekSfï 

jeo.;ah' 
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ridhksl m%;sl%shdl=àr Ndjs;fha .eg¨ 

 

 WIaK;aj jHdma;sh taldldr fkdjQ úg § jeä WIaK;aj m%foaYfha § m%;sl%shdj 

fõ.j;aj isÿ ùu;a wvq WIaK;ajh m%foaYfha § m%;sls%hdfõ fõ.h idfmalaIj 

fifuka isÿ ùu;a ksid ksIamdok l%shdj,sh taldldrj mj;ajd .ekSug fkdyels ùu  

 wjika M,fha .=Kdx. wjYH m%ñ;sh lrd f.k taug fkdyels ùu' 

 m%;sl%shd l=àrh ;=< isÿ jk m%;sl%shdj ;dmodhl kï ld¾hlaIuj ;dmh bj;a 

lsÍfï jeo.;ah' ld¾hlaIuj ;dmh bj;a lsÍug fkdyels jqjfyd;a m%;sl%shd 

l=àrhg ^m%idrKh ùu& msmsÍ hd yelsh' 

 tfiau m%;sl%shd YS>%;dj fjkia ùu" w;=re m%;sl%shd isÿ ùfï m%jK;djla mej;Su wdoS 

fya;= ksid ksIamdok l%shdj,sh wdY%s;j o .eg¨ fps' 

 ridhksl l¾udka;Yd,d wdY%s;j jq msmsÍï wd§ wk;=re o we;s fps' 

 m%;sl%shd l=àrh ;=< ridhksl mßj¾;k isÿ jk úg § WIaK;ajh" mSvkh yd 

ridhksl mßj¾;kh isÿ ù we;s m%udKh ms<sn|j ksr;=re wjOdkfhka isàfï 

jeo.;ah' 

 ksIamdok l%shdj,sh wjidkfha ksmojk ,o kj ridhksl ixfhda.fha ixY=oaO;dj yd 

o .=Kd;aul nj ms<sn| ;;a;aj jd¾;dj, jeo.;a fps'fuu .=Kdx. 

m%udKd;aulj uekSfï úúO Ys,am l%u we;' 

 

 ksIamdok l%shdj,sh wdY%s;j m%Odk ridhksl wuqøjHj,g wu;rj we;eï úg 

m%;sl%shdj fõ.j;a lsÍfï W;afm%ar fhdod .kakd nj o we;eï wjia:dj, § 

W;afm%arlfha l%shdldÍ;ajh ;j ÿrg;a jeä ÈhqKq lrk W;afm%arl j¾Ol fhdod 

.kshs' ksoiqkla f,i wefudakshd ksIamdokfha È W;afm%arl j¾Ol f,ig K2O yd 

Al2O3 fhdod .kshs' W;afm%arl j¾Ol hkq W;afm%arlhla fkdfjhs' 

 

 ksIamdok l%shdj,shla ks;ru m%Yia; ;;a;aj hgf;a isÿlrhs' 

 ksIAmdÈ;fha ;sìh hq;= .=Kdx. u; yd ta i|yd jQ ksIamdok úhou wju jk 

wdldrh u; m%Yia; ;;a;ajh ;SrKh lrhs' tu ;;a;aj ksIamdok l%shdj,sh 

ld¾hCIu lsÍug;a iuia; l%shdj,sfha M,odhs;dj jeä lsÍu;a jeo.;ah' 

 

  ksIamdok l%shdj,shla ie,iqï lsÍfï § wk;=re isÿùu je,elaùu i|yd mshjr 

.ekSu b;d jeo.;ah'fï ksid ksIamdokd.dr wdY%s;j iEu l%shdldÍ;ajhlau ksis 

o f,ig kshdukh lsÍu yd ksÍCIKh lsÍu b;d jeo.;ah' 

 

 ksIamdok l%shdj,s u.ska mßirhg isÿjk ydksh wju jk mrsos tajd ie,iqï lsÍu 

b;d jeo.;a nj wjOdrKh lrkak' 
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inka ksIamdok l%shdj,sh 

 
inka ksIamdok l%shdj,sh ikSmdrlaIl cSú;hla i|yd jeo.;ah'Mfiau frÈ fia§u" 

jeäysáhkaf.a YÍrh msßisÿ lsÍu yd <orejkaf.a YÍrh msßisÿ lsÍu i|yd fhdod .kq 

,nk inka j¾. tlsfklg fjkiah'  

 

idudkHfhka inka f,ig y÷kajkafka fïo wï,j, ^È.= odu ldfndlais,sla wï,j,& 

fidaähï ,jK neõ ridhksl jHqy u.ska úia;r l, yel' fïo wï,j, fidaähï 

,jKfha c,ldó ysila yd c,NS;sl yhsfv%daldnka j,s.hla we;' 

 

 

inka ksIamdokhg .kq ,nk m%Odk wuqøjH 
 

 fldaiaála fidavd (NaOH)  

 Ydl fyda i;a;aj f;,a ^wka;¾.; m%Odk ix>glh g%hs.a,sirhsâd 

 

inka ksIamdokfha § fuu g%hs.a,sirhsâ wKq yd NaOH w;r m%;sl%shdfjka tu tiagr 

nkaOk ì|S fïo wï,j, fidaähï ,jK yd .a,sifrda,a iE§u ief*dkSlrKh fjs' fï 

i|yd 50] fldiaála fidavd ødjKhla Ndú; l< yelsh' 

 

 

inka ksIamdok  l%shdj,sh 
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 inka ksIamdokfha § isÿjk ridhksl m%;sl%shdj ief*dkSlrKhhs' tys w;=re M,h 

.a,sifrda,a h' 

 

 Ydl f;,a$i;a;aj f;,a ñY%Kh yd c,Sh fldaiaála fidavd tlsfkl ñY% fkdjk ksid 

l,dm folla f,ig mj;sk nj;a ief*dkSlrKfha § iEfok .a,sifrda,a c,Sh 

l,dmfha Èhjk w;r inkaj, c, øjH;dj wvq ksid c,Sh l,dmfhka fjkajk 

w;r c,h u; mdfjhs' 

 

 iEfok inka ;=< hï m%udKhla .a,siÍka" m%;sl%shd fkdl< f;,a yd fldaiaála fidavd 

;sfnhs' 

 

 fldaiaála fidavd ifï yd weiaj, ishqï mglj,g ydkslr ksid tu fldaiaála fidavd 

WodiSk lrhs' 

 

 tlsfkl ñY% fkdjk øj l,dm folla w;r isÿ jk m%;sl%shdjla inka ksIamdokfha 

§ isÿjk ksid wdrïNfha § fuu l,dm fol tlsfkl yd fyd¢ka ñY% lsÍu b;d 

jeo.;a h' 

 

 .a,sifrda,a iys; c,Sh l,dmh yd inka fjkalsÍu jeo.;a fjs' 

 

 c,Sh l,dmh msßmyÿ lr .a,siÍka ,nd.; yelsh' 

 c,Sh l,dmhg ¨Kq ^NaCl& tla lsÍu u.ska c,Sh l,dmh ;=< Èhjk inka 

m%udKh wvq l< yelsh' 

 

 ¨Kq ksid c,l,dmfha >k;ajh jeäùu ksid b;d myiqfjka c, l,dmh u; 

inka tlaùug i,iajd c, l,dmfhka yd inka fjkal< yels h' 

 

 fufia fjkalr .kakd inka wdY%s;j 30] muK c,h we;s nj o 70 oC g r;al< 

úg tu f;;a inka myiqfjka fmdïm l< yels ;;a;ajhg m;a "f;;a WKqiqï inka 

fmdïm lrñka m%;sl%shd l=àrfhka bj;a lrhs' 

 

 fufia fjkal< f;;a inkaj, wvx.= .a,sifrda,a m%udKh bj;a lsÍu i|yd kej;;a 

¨Kq ødjKhla iu. ñY% lrñka c,Sh l,dmhg .a,sifrda,a ixl%uKh ùug 

i,iajñka f;;a inka ys jQ .a,sifrda,a m%udKh wvq lrhs' 
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 .a,sifrda,a bj;a l< f;;a inka ;=< ,jK yd c,h we;s w;r flakaødmirKfhka 

fuu c,Sh ,jK yd inka fjka lrhs' 

 

 c, m%udKh wvq l< inka wdY%s;j hï m%udKhlg m%;sl%shd fkdl< fldaiaála fidavd 

;sìh yelsh' th WodiSk lsÍu msKsi isÜßla wï,h fyda iqÿiq m%udKfhka Ydl 

f;,a ñY% lrhs' 

 

 wvq mSvkhla hgf;a r;a lrñka c,h bj;a lr f;;a inka úh,Su ^Vacuum 

drying& isÿ lrhs' 

 

  úh,k ,o inka iu. msrjqïldrl" j¾Kl yd iqj|ldrl ñY% lsÍfuka miq iqÿiq 

yev.eiaùï yd weisÍï isÿlrhs' 

 

 

 ksIamdolhska úiska inkaj,g úúO .=Kdx. tla lsÍu msKsi yd ;r`.ldÍ fj<|fmd< 

i|yd úúO Ydl f;,a fyda Ydl f;,a ñY%K fyda Ydl yd iu. i;a;aj f;,a ñY%K 

Ndú; lrñka inka ksIamdokh lrhs' 

 

 Y%S ,xldfõ idudkH fidaok inka ksIamdokhg fmd,af;,a fhdod.kq ,nk w;r fujeks 

    inka ksIamdokd.dr Y%S ,xldfõ úúO m%foaYj, msysgd we;' 
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inka ksIamdok  l%shdj,sfha .e,sus igyk 
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CId,l hkQ 

CId,lj, o c,ldó ysila yd yhsfv%daldnksl c,NS;sl j,a. m%foaYhla we;;a c,ldó 

ysfiys i,af*aÜ ldKAvhla we;s neõ fidaähï f,darhs,a i,af*aÜ  wvx.=h' 

 

 

 fuu fidaähï f,drhs,a i,af*aÜ CIqø Ôù l%shdldrlï yuqfõ ÔrKh fkdùu ksid 

mßir 

 ÿIlhla ùu wjdishls' 

 fidaähï f,darhs,a fnkaiSka i,af*dfkaÜ CIqø Ôù l%shdldrlï yuqfõ ÔrKhg 

,lajk 

 ksid mdßißl .eg¨ we;s lsÍug fya;= fkdfjshs' 

 

   

 

inka ksheÈhla ms<sfh, lsßu 

 

 mßudj 100 ml îlrhg Ydl f;,a 5g uek.kak' 

 thg t;fkda,a 15 ml yd 20] (w/w %) NaOH ødjKhla 15 ml tla lrkak'  

 fuu ødjKh b;d fyd¢ka l+re.dóka r;a lrkak' 

 ia;r fol fkdfmkS hk ;=re r;alrkak' ^fndfyda úg ñks;a;= 30 muK fõ,djla 

r;a lsÍug isÿ fõ'&  

 fuúg ødjKh fyd|ska mdroDYH úh hq;=h'  

 r;alrk úg oS jdIamSlrKh ksid mßudj ie,lsh hq;= ;rï wvqùula jqjfyd;a 

c,h yd t;fkda,a iu mßud ñY%Khla u.ska kej;;a wdrïNl mßudj olajd 

m%;sl%shd ñY%Kfha mßudj ilikak' 

 ix;Dma; NaCl ødjKfhka 50 ml mßudjla 250 ml îlrhlg uek .kak'  
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 ief*dkSlrKh wjika jQ miq tu m%;sl%shd ñY%Kh ix;Dma; NaCl ødjKhg tl;= 

lrkak'  

 fyd|ska l+re.dñka ñY% lrkak'  

 bka miq whsia j;=r ødjKhla ;=< îlrh nyd isis,a ùug bv yßkak' 

 fmryka lvodishla yd nQlak¾ mqkS,hla Ndú; lr ßla; ^Vacuum& lrñka ødjKh 

fmrd inka fjka lr .kak'  

 fjka l< inka úh,Sug ;nkak' 

 

 

ffcj ãi,a ksIamdokh 

 

fmfg%da,shï bkaOk mqk¾ckkh fkdjk iïm;ls' fmfg%da,shï iïm; f,dj mqrd taldldÍj 

jHdma;j ke;s ksid;a kQ;k udkj YsIAgdpdrfha m%Odk n, Yla;s iemhqu fmfg%da,shï bkaOk 

ksid;a foaYmd,k" wd¾Òl yd iudÔh .eg¨ /ilg o fuu fmfg%da,shï iïm; fya;= ù 

we;' mqk¾ckkh fkdjk iïm;a f.da,Sh jYfhka mßfNdackh lrk úgoS tjd laIh ùu 

isÿ fjs' 

       iïm;a laIhùu i|yd jQ y¾nÜ jdofhka lshkQfha  (Herbert Theory) mqk¾ckkh 

fkdjk iïm;la jQ fmfg%da,shï bkaOk ñksid mßfNdackh lrk rgdj u; fmfg%da,shï 

bkaOk ksIamdÈ;h Wmßuhla lrd meñfKk nj;a miqj ksIamdÈ;h l%ufhka wvq jk njh' 

 

²  

 

fuu jdoh u; tï'fla' y¾nÜ úiska weußld tlai;a ckmofha fmfg%da,shï f;,a 

ksIamdÈ;h jir 1965-1970 w;r jljdkqfõ § Wmßuhg m;ajk njg wkdjels m< lrk 
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,§' tu wkdjelsfha ksjerÈ;dj ;yjqre úh' jir 1995 miqj fuu jdofhka bÈßm;a l< 

wkdjelsj, ksjerÈ;dj wvqùula isÿ ù we;' thg fya;=j kj ;dlaIKh" f.da,Sh 

foaYmd,ksl idOl yd kj iïm;a fidhd .ekSu neõ i,lhs' fmfg%da,shï bkaOk 

mqk¾ckkh fkdjk ksid th laIh jk hq.hla t<efUk nj fmdÿms<s.ekSuhs' 

fmfg%da,shï bkaOk oykh ksid jdhq f.da,fha CO2 m%udKh jeä ùu ksid isÿ jk 

mdßißl .eg¨ we;s fjs' fuu fya;= ksid mqk¾ckkh jk iïm;a (Renewable raw 

materials) ms<sn| wjOdkh jeäfjñka we;s nj fmfka' ffcj ãi,a i|yd jQ wuqøjH 

mqk¾ckkh jk iïm;la jk ksid th oykh lsÍu jdhqf.da,hg w¨f;ka CO2 tla lsÍug 

fya;= fkdfjs' 

 

 

 

fï i|yd wjYH fu;fkda,a fmfg%da,shï l¾udka;fha ,efnk ixfhda. weiqßka ksmojk 

ksid tjeks ffcj ãi,a 100] u mqk¾ckkh jk iïm;a weiqfrka ksmojk ffcj ãi,a 

fkdfjs' ldfndayhsfâ%Ü ixfhda. laIqø Ôú meiSu u.ska ksmojk ffcj fu;fkda,a 

fhdod.ksñka 100] mqk¾ckkh jk iïm;a fhdod f.k ffcj ãi,a ksmoùu flfrys 

wjOdkh fhduqù we;' 

ffcj ãi,a hkq os.= odu ldfndlais,a wï,j, fu;s,a tiagr fjs' 
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Ydl f;,aj, we;s g%hs.a,sirhsâ yd fu;fkda,a m%;sl%shd lsÍfuka fuu ffcj ãi,a ksmoúh 

yelsh' th g%dkaiatiagÍlrK m%;sl%shdjla f,ig y÷kajhs'

 

 

ffcj ãi,a ksIamdokfha m%Odk w;=reM,h .a,sifrda,ah' 

 

 .a,sifrda,a yd fu;s,a tiagr ixfhda. tlsfkl ñY% fkdjk ksid ia;r fjka fõ' 

tksid fuu l,dm fol myiqfjka fjka l< yelsh' 

 W;afm%arl f,ig NaOH Ndú; lrk úg oS .eg¨ we;s úh yelsh' Ydl f;,aj, 

ksoyia ldfndlais,a wï, jeämqr we;akï tajd NaOH iu. m%;sls%hd lsÍfuka inka 

we;sjk nj;a tu inka we;s ùu ksid W;afm%arl ls%hdjg ndOd we;s ùu;a" ñY% 

lsÍfï oS fmK we;s ùu;a fya;=fjka ksIamdok ls%hdj,shg ndOd we;s fjs' 

 Ydl f;,aj, ksoyia ldfndlais,sla wï, m%udKh jvd;a my< úh hq;h'= 

 Ydl f;,aj, weisâ wxlh (Acid value) uekSu u.ska ksoyia ldfndlais,a wï, 

ms<sn| ñkqula ,nd .; yelh' 

 weisâ wxlh u.ska Ydl f;,a 1 g ys wka;¾.; ksoyia fïo wï, m%udKh WodiSk 

lsÍug wjYH KOH m%udKh olajk w;r tys tall mg g-1 fjs' 

 ksoyia fïo wï, (FFA) m%udKh 2'5 (w/w %) g jvd wvq kï W;afm%Arl ls%hdjg 

ndOd we;s fkdfjs' 
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 ksoyia fïo wï, m%udKh 2'5] g jvd jeä kï th iu. fu;fkda,a ñY% lr 

ksoyia fïo wï,j, fu;s,a tiagr MEFA njg m;a lsÍfuka miqj ffcj ãi,a 

ksmoùug fhdod .; yelsh' 

 W;afm%arl f,ig NaOH Ndú; lrk úg oS th fu;fkda,a ;=< osh lrkq ,nhs' 

 m%;sls%hdfõ M,odj jeä lsÍug jeämqr fu;fkda,a fhdod .kshs' 

 m%;sl%shd l=àrh ;=< m%;sl%shdj isÿ ùfuka miq >k;ajh jeä .a,sifrda,a iys; ia;rh 

my< ia;rfha f,ig o ffcj ãi,a by< ia:rh f,ig o mj;shs' 

 flakaødmidÍ l%uhla u.ska fuu ia;r fjka l< yelsh' 

 m%;sl%shdfjka iEfok inka fuu ia;r folu wdY%s;j wmøjHhla f,ig we;' 

 óg wu;rj m%;sl%shdjg iyNd.s fkdù b;sßjk fu;fkda,a" m%;sl%shd fkdl< f;,a 

yd W;afm%arlh o fuu ia;r foflysu wmøjH f,ig we;' 

 ffcj ãi,a ;=< we;s fu;fkda,a bj;a lsÍug r;a lrñka jdIAm lrk w;r tu 

jdIamh kej; >kSNjkh lr ,nd .kakd fu;fkda,a kej;;a ffcj ãi,a 

ksIamdokhg fhdod .kshs' 

 fu;fkda,a bj;a lsÍfuka miq ffcj ãi,a ;=< ;jÿrg;a wmøjH jYfhka 

.a,sifrda,a yd W;afm%Aarl we;akï tu ffcj ãi,a ;=<ska c,h nqnq,kh lsÍu tajd 

msßmyÿ lsÍfï tla l%uhls' 

 wjidkfh aoS ffcj ãi,a úh<d tys we;s c,h bj;a lrk w;r fmÍu u.ska >k 

wxY+ we;akï tajd bj;a lrhs' 

 msßmyÿ fkdl< .a,siÍka msßmyÿ lrñka tys jQ fu;fkda,a kej;;a ffcj ãi,a 

ksmoùug fhdod.; yelsh' 

 úIu cd;Sh W;afm%arl f,ig MgO, ZnO yd SnO2 fhdod .; yels nj;a tu.ska 

inka ksmoùu wju lr .ksñka ksIamdok ls%hdj,sfha ld¾hlaIu;dj yd M,odj o 

jeä lr .; yelsh' 

 ffcj ãi,a úúO wdldrhg j¾;udkfha Ndú; lrhs'  

 B100 hkq fmfg%da,shï ãi,a ñY% fkdl< msßisÿ ffcj ãi,a  

 B20', B5 'yd B2hkq fmfg%da,shï ãi,a ñY% l< jdKsc ffcj ãi,a  
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 ffcj ãi,a 20] la o" fmfg%da,shï ãi,a 80] la o ñY% l< úg oS B20'f,ig j¾. 

lrhs' 

 

;Ska; ksIamdokh 

;Ska; ksIamdok ls%hdj,sfha oS ridhksl m%;sl%shd isÿ fkdjqj o úúO wdldrfha ridhksl 

øjH mokï jQ l¾udka;hla fjs' ;Skak ksIamdok ls%hdj,sfha oS myiqfjka ñY% fkdjk 

ixrpl ia:dhsj mj;sk mßos ñY% lsÍu uQ,slu ls%hdj,shla fjs' ;Ska;j, .,d hdfï .=Khg 

fya;=j ta i|yd fhdod .kakd ødjlhls' ;Ska; mg,h fyd|ska úh<Sfuka miqj we;sjk oeä 

úh<s mg,h ;Ska; ksmoùug fhdod .kakd nyqwjhúl u.ska we;slrhs' ;Ska;j,g úúO 

j¾K ,nd .ekSu msKsi j¾Kl Ndú; lrhs' ;Ska;j, úúO .=Kdx. m%Yia; uÜgug 

.ekSug wdl,k ixfhda. (Additives) fhdod .kq ,nhs' 

 

;Ska; ksIamdokfha oS uQ,sl jYfhka fhdod .kakd øjh 

 ødjlh"  

 nyqwjhúl øjH ^ne÷ïldrlh / Binder &" 

 wdl,k øjH yd 

 jraKl  

 

 ødjlh 30] - 80] mrdihl o ne÷ïldrlh 20] - 60] w;r mrdihl o j¾Kl 

2] - 40] w;r mrdihl o yd wdl,k øjH 0] - 5] w;r mrdihl o we;' 

 

 ødjlh yd nyqwjhúlh u.ska ;Ska; ødjKhg wjYH ÿiai%dù .=Kh ,nd fohs'  

 ;Ska; wdf,am lsÍfuka miqj úh,s oeä ia;rh ks¾udKh jkafka nyqwjhúl wKq 

tlsfklg ,x ù weisÍu fyda tu wKq w;r yria nkaOk ks¾udKh ùu;a yd ødjl 

wKq jdIAm ù hdu;a hk fya;= ksidh'  

 fuu nyqwjhúl wKq mDIAGhg ;oska wef<k w;r tu nyqwjhúl wKq u.ska 

j¾Kl wKq r|jd .kq ,nhs'  
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 j¾Kl øjH wldnksl fyda ldnksl ixfhda. jk w;r fïjd ishqï wxY= 

iajrEmfhka we;'  

 j¾Kl jeä jQ úg oS úh<s ;Ska; mg,h os<sfik iq¨ nj wvq r¨ mDIaGhla jk 

w;r j¾Kl wvqlr ne÷ï ldrlh jeä l< úg oS úh<s ;Ska; mg,h os<sfik 

iqug mDIAGhla njg m;a l< yelsh' 

 jvd;a iqÿ j¾Khla ,nd .ekSug ghsfÜkshd (TiO2) j¾Klh fhdod .kshs'  

 ødjlh f,i c,h fhdod we;s ;Ska; bu,aIka ;Ska; f,ig o ldnksl ødjl fhdod 

we;s ;Ska; tku,a ;Ska; f,ig o fj<| fmdf<a we;'  

 tku,a ;Ska; úh<sfï oS jdhqf.da,hg ldnksl ødjl jdIamh tlaùu jdhqf.da, 

¥IKhg fya;=fjs' bu,aIka ;Ska; u.ska jk jdhqf.da, ¥IKh wju fjs'  

 j¾Klj,g wu;rj msrjqï øjH (fillers) tla lrk nj o fndfyda úg ta i|yd 

le,aishï ldnfkaÜ tl;= lrhs' 

  ;Ska;j, Wl= .;sh$>klu jeä lsßug fhda.H wdl,k ixrpl f,i Thickners 

tla lrhs'  

 j¾Kl yd msrjqï wxY= iu. nyqwjhúlh fyj;a ne÷ïldrlh fyd|ska wka;¾l%shd 

l< hq;=h' tu wka;¾l%shd jeä lsÍug f;;aldrl (Wettingagent) tla lrhs' 

  fuu ixrpl ish,a, b;d fyd|ska ñY% úh hq;= w;r taldldr jHdma;shla mej;sh 

hq;=h'  

 tu ksid by; i|yka ixrpl ish,a, tljr tlalr ñY% fkdlrk nj o tajd ñY% 

lrk úúO wkqms<sfj< we;' tu wkqms<sfj< fjkia jQ úg wjYH .=Kdx. ,nd .; 

fkdyelsh ' 

 iQ¾hdf,dalhg ks;r újD; jk mDIAG i|yd fhdod .kakd ;Ska;j,g mdrcïnq, 

lsrKj,g Tfrd;a;= fok iqúfYaIs nyqwjhúl fhdod .kshs' 

 isfuka;s mDIAG jeks Ndiañl mDIAG i|yd wdf,am lrk ;Ska; ksIamdokfhaoS 

fmd,stiagr ldKavhg wh;a nyq wjhúl fhdod .efkkafka ke;' thg fya;=j tu 

mDIAGfha jQ NdIañl;dj ksid fmd,stiagrfha tiagr nkaOk î| jeàuh' 
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fmdiafmaÜ fmdfydr 

 

Ydl j¾Okhg wjYH fmdiamria imhk m%Njhla f,ig fmdiafmaÜ fmdfydr fjs' 

fmdiafmaÜ fmdfydr ksmoùug wemghsÜ Lksch fhdod .; yelsh' wemghsÜ ys ridhksl 

iajrEmh ie,l+ úg *af,dafrd wemghsÜ" laf,dafrda wemghsÜ yd yhsfv%dlais wemghsÜ f,ig 

wdldr lsysmhls' 

 

 Ca5(PO4)3F *af,dafrd wemghsÜ 

 Ca5(PO4)3Cl laf,dafrda wemghsÜ 

 Ca5(PO4)3OH yhsfv%dlais wemghsÜ 

 

wemghsÜ c,fha wødjH ksid flá ld,sk fnda. i|yd wemghsÜ fhoSfuka Ydlj, 

fmdiafmaÜ wjYH;dj imqrd,sh fkdyel' tmamdj, wemghsÜ ksêfha wvx.= ixfhdað; 

fmdiamria m%udKh 34] - 40] jqjo c, ødjH ixfhdað; fmdiamria m%udKh 5] - 6] ;rï 

fjs'  

c,ødjH fmdiamria m%udKh jeä fmdfydr njg wemghsÜ m;a lsÍfï mshjr 

 

1) m,uqj wemghsÜ Lksch wjYH m%udKhg l=vq lsÍu' 

2) wjYH m%udKhg l=vq lrk ,o wemghsÜ ridhksl mßj¾;kh i|yd my; i|yka 

l%u Ndú; lrhs' 

 

 i,amshqßla" yhsfv%dlaf,daßla fyda khsá%la wï,h iu. m%;sl%shd lrùu 

 fidaähï ldnfkaÜ iu. m%;sl%shd lrúu 

 i¾mkaghska Lksch iu. m%;sl%shd lrúu 

 mSÜ j, we;s ldnksl wï, iu. m%;sl%shd lsÍug ie,eiaùu' 

 

foaYShj fmdiafmaÜ ksmoùfï oS tmamdj, wemghsÜ ksêh yd Wl=fj, m%foaYfhka ,nd .; 
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yels i¾mkaghska (Mg2SiO4) Lksch m%fhdackj;a fjs'  

 kuq;a i,amshqßla" yhsfv%dlaf,daßla yd khsá%la wï,h yd fidaähï ldnfkaÜ foaYSh 

jYfhka ksIamdokh fkdùu ksid tu øjH wdkhkh lsÍug isÿù we;'  

 i,amshqßla yd yhsfv%dlaf,daßla fhdod f.k c, wødjH le,aishï fmdiafmaÜ" c, 

ødjH le,aishï vhsyhsv%cka fmdiafmaÜ njg m;a lsÍu" mQ¾K w,amdï,kh kï fõ'  

 fufia ,nd .kakd fmdiafmaÜ fmdfydr iqm¾ fmdiafmaÜ kï fõ' 

 

 

 iqm¾ fmdiafmaÜys le,aishï whk ksid we;sjk c,dl¾Il nj wvq lsÍug 

wefudakshï ,jk tla lrhs'  

 khsá%la wï,h fhdod .ekSfuka khsfg%dfmdiafmaÜ ksmojk fjs' mQ¾K w,amdï,khg 

wjYH wï, m%udKhg jvd wvq wï, m%udK fhdod .ksñka fmdiafmaÜ fmdfydr 

ksmoùu md¾Yaúl w,amdï,kh fjs'  

 fidaähï ldnfkaÜ is,sld je,s iu. ñY% lr 900 0
C WIaK;ajfha m%;sl%shd lsÍug 

i,iajd c, ødjH CaNaPO4 wvx.= fmdiafmaÜ fmdfydr ksmoúh yelsh' 

 

 

 

 i¾mkaghska ñY% lr 12000
C oS m%;sl%shd lsßug ie,eiajQ úgoS fmdiafmaÜj,g 

wu;rj ue.akSishï wvx.= fmdfydr ksmoúh yelsh' 
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lvodis ksIamdokh  

lvodis ksIamdok l¾udka;fha mshjr jkqfha 

 m,amh iE§u 

 ISÜ iE§u 

 f;;a lrùu 

 úh<Su yd wdf,amkh ^coating &  

 

 m,amh iE§ug ,S l=vq" msÿre" bhqle,smagia yd mhska wd§ .iaj,ska ,nd .kakd oej 

len,ŝ chips& fhdod .kshs'Ydl fldgiays jQ ,s.akska bj;a lr fi,shqf,daia ;ka;= 

fjka lsrSu yd úrxckh lsÍu m,amh iE§fï wruqK fjs' 

 

 lvodis iE§fï § msrjqu f,ig le,aishï ldnfkaÜ" ueá fyda ghsfÜkshï 

vfhdlaihsâ fhdod .kshs' 

 

 neÿï ldrl f,ig nyq wjhúl ødjK fyda iagdÉ Ndú; lrhs' 

 

 m,amh iE§ug hdka;s%l fyda ridhksl l%u Ndú; lrhs' 

hdka;s%l l%ufhka m,amh 90% ,nd .ekSug yels w;r ridhksl l%ufhka ,efnk 

m,am m%udKh 50% muK fjs' 

 

 ridhksl l%ufhka Ydl fldgiays jQ ,s.akSka øjH fi,shqf,daia ;ka;=j,ska fjka lsÍu 

uQ,sl wruqKla f,ig olaúh yelsh' 

 oej fldgiays frisk øjH jeä úg § i,af*aÜ ls%hdj$ CIdÍh l%shdj$ l%d*aÜ (kraft) 

ls%hdj fhdod .kshs' 
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 fuu CIdÍh ls%hdj,sh i|yd NaOH yd Na2S iys; c,Sh ødjKhla iuÕ oej 

m;=re (chips) WIaK;ajh 1700
C § meh 3-4 ld,hla m%;sls%hdj isÿ ùug bv yßhs'  

 

  úh<s oej len,s fgdka tlla i|yd o< jYfhka fhdod .kakd NaOH yd Na2S 

m%udK ms<sfj<ska 150kg yd 50kg fõ' 

 fuu ødjKfha jQ >k fldgia bj;a lsÍug fmÍu isÿ l< hq;= w;r tu fmrKh 

ÿUqre meye fõ' 

 m,amfha jQ ridhksl øjH yd ,s.akSka øjH bj;a lsÍu" c,h u.ska fydÈka fia§u 

u.ska isÿ fõ' 

 m,amh úrxckh lsÍu u.ska ,s.akSka øjH bj;a lrk w;r fï i|yd NaOH tla 

lrk w;r miqj O2 u.ska TlaislrKh lrk m,amh ;j ÿrg;a úrxckh i|yd 

 ClO2 fhdod .kshs' 

 i,a*hsÜ l%uh u.ska m,amh iE§ug Mg(HSO3)2 ^ue.akSishï nhsi,af*aÜ& fyda SO2 

fhdod.kshs' 

 fuu ixfhda.h iys; c,Sh ødjKhg oej m;=re tlalr WIaK;ajh 130 0
C -140 0

C  

ys meh 6-8 mj;ajd w;r fuys § o wjidkfha § m,amh úrxckh lrk w;r ta 

i|yd úúO ridhksl øjH Ndú; lrkq ,nhs' 

 ksoiqkla f,ig laf,darska jdhqj" laf,darska vfhdlaihsâs " fidaähï yhsfmdlaf,darhsâs 

(NaOCl)"yhsv%cka fmfrdlaihsâ yd Tlaiscka jdhqj y÷kajd osh yelsh' 

 

  laf,daÍka jdhqj fhdod .ekSu fjkqjg ClO2 fhdod f.k úrxckh lsÍu isÿ lrk 

tu ksid mdßißl .eg¨ wju  fõ' 

 hdka;%sl l%uh u.ska ,nd .kakd m,amfha hï ÿrlg fi,shqf,daia ;ka;= iuÕ ne÷K 

,s.akSka øjH we;s w;r fuu m,amh úrxckh ridhksl m,amh úrxckhg 

jvd fjkia jk w;r ;ka;= iuÕ neÿk ,s.akSka øjH úkdY fkdjk mßÈ j¾Kh 

i|yd jQ wmøjH úrxckh lrhs' 
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  hdka;%sl m,mah úrxckhg fidähï nhs i,a*hsÜs " le,aishï fyda fidaähï 

yhsfmdlaf,darhsâs "fidaähï fmfrdalaihsâ fyda i,a*¾ vfhdlaihsâ fhdod .kshs' 

 

 úrxckh l< m,amh oe,la u; ;=kS lr c,h bj;a ùug bv yßk w;r th 

;j ÿrg;a hdka;%sl mSvkhg ,la lr úh<Su u.ska lvodis ksmojkq ,nhs' 


