
 

 1 wreK fiakdr;ak                         ridhksl l¾udka; 

ridhksl l¾udka; 

 ridhksl l¾udka;hla wdrïN lsÍfï§ 5 𝑀 ixl,amh ls%hdjg kexúh hq;=h'  

1& uqo,a   - Money                                                                                                                                                                                              

2&  ñksia n,h  - Man power 

3& hka;%   - Machine                                                                                                          

4& l%ufõo  -  Method                                                                                                                       

5& wuqÞjH  - Material 

 

fuys b;du jeo.;au idOlh jkafka ñksia n,hhs' wfkla ish¨ iïm;a ksis f,i 

mßyrKh lrñka l¾udka;h id¾:l;ajh i|yd f.k hdug wjYH idOlh ñksia n,hhs' 

jev ìu ksis f,i ixúOdkh lsßug 5 S  ixl,amh b;d jeo.;a fõ' 

 5 S ixl,amh  

cmka jpkh bx.%Sis jpkh f;areu 

Seiri Sort wkjYH foa bj;a lr j¾. lsÍu 

Seiton Stabilize wjYH iEu fohlau ms<sfj<lg ia:dk.; lsÍu 

Seiso Shine msrsisÿ lsÍu iy mÍlaId lsÍu 

Seiketsu Standardize iïu;hla we;s lr .ekSu 

Shitsuke Sustain by; ;;a;aj mj;ajdf.k hdu 

 

 l¾udka; Yd,dfõ l%shdj,sh fldgia j,g fnod fiajlhska ^Man&   Tjqkaf.a yelshdj 

mßÈ j¾. fldg ta ta fldgia j,g wkqhqla; lsßu b;d jeo.;a fõ' 

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

wdrïN lsÍug;a th mj;ajdf.k hdug;a w;HdjYH uq,sl idOlh uqo,a fõ' 

 ksIamdok l%shdj,sh fõ.j;a f,i;a ld¾hlaIuj;a isÿ lsßug hka;% ^Machine& wjYH fõ' 

 ksIamdok l%shdj,shla ioyd úúO l%ufõo ^Method& mj;sk w;r iqÿiq l%ufõohla f;dard 

.ekSuo b;d jeo.;a fõ' tu l%ufõoh ls%hd;aul lsßug 5 S  ixl,amh b;d jeo.;a fõ' 

 ;jo ksIamdok i`oyd .=Kd;aul núka hq;= wuqøjH ^Materials& fhdod .ekSu jdis odhl 

fõ' 

  

 wuqÞjH fhdod .ekSfïÈ ie,ls,su;a úh hq;= lreKq  

1& iajdNdúl iïm;a kï th úYd, jYfhka ,nd.; yels ùu' 

2& by< ixY=oaO;djhlska hq;= úu'  

3& myiqfjka ,`.d úh yels ia:dkhl msysàu' 



 

 2 wreK fiakdr;ak                         ridhksl l¾udka; 

 ridhksl l¾udka; 

ridhksl l¾udka;hla hkq ridhksl m%;sl%shd ;=,ska ridhksl M, ,nd .ekSfï 

ls%hdj,shhs'  

Wod (- wefudakshd (𝑁𝐻3)" fldaiaála fidavd (𝑁𝑎𝑂𝐻)" i,a*shqßla wï,h ^𝐻2𝑆𝑂4&" yhsfv%dlaf,dßla 

wï,h (𝐻𝐶𝑙)" khsá%la wï,h ^𝐻𝑁𝑂3&  

1. 𝑁2(𝑔) + 3𝐻2(𝑔)  → 2𝑁𝐻3(𝑔)  (fyan¾ l%uh) 

2. 𝐶𝑙2(𝑔) + 𝐻2𝑂(𝑙) → 𝐻𝐶𝑙(𝑎𝑞) + 𝐻𝐶𝑙𝑂(𝑎𝑞)  

3. 3𝑁𝑂2(𝑔) + 𝐻2𝑂(𝑙)  → 2𝐻𝑁𝑂3(𝑎𝑞) + 𝑁𝑂(𝑔)  (Tiaj,aâ l%uh) 

 

 

 ridhksl ksIamdok yd tajdfha Ndú; 

1& wefudakshd   - lDIsl¾udka;hg 

2&  fldaiaála fidavd  - inka ksmoùug  

3& i,amshqßla wï,h  - jdyk negß ksmoùug 

4&  khsá%la wï,h   - lDIsl¾udka;hg" iafMdaGl ksmoùug  

5&  fmfg%da,shï   - bkaOk" fjk;a uq,sl ldnksl ixfhda. ^fnkaiSka"  

fgd¨ùka" fm%dmSka& ksmoùug ^fuu uq,sl ldnksl ixfhda. 

fmfg%da,shï ksIamdokfha w;=re M, jk w;r tajd T!IO 

yd nyq wjhúl øjH ksmoùug Ndú;d lrhs'&   

 

 MSDS ( Material Safety Data Sheet) m;%sldj  

ridhksl ksIamdok ioyd fhod.kq ,nk ixfhda. yd ksIamdokh lrkq ,nk ixfhda. u.ska 

wys;lr n,mEï we;s úh yels ksid fuu ixfhda. .nvd lsßu yd mßyrKh ioyd úêu;a l%u 

wkq.ukh l, hq;=h' ta ioyd Ndú;d jk ;dlaIKsl f;dr;=re wvx.= m;%sldj MSDS fõ'  

fuys ridhksl ÞjH  

 .nvd l, hq;= wdldrh  

 tys ñksia Yßrhg we;s lrk n,mEï ^úI m%udKh&  

 th laIh jk wdldrh 

 mßirhg yd c,hg we;s lrk n,mEï 

 th Ndú;d lrk l%ufõo    i|yka fõ' 

 

 



 

 3 wreK fiakdr;ak                         ridhksl l¾udka; 

              WÞ(}  fldaiaála fidavd ioyd  MSDS m;s%ldj 

 

 

 

 

 

 

 

 

 

 

 

 ridhksl ksIamdokhlÈ ie,ls,su;a úh hq;= lreKq 

1&  ridhksl ksIamdok ioyd fhod .kq ,nk wuqÞjH ixfhda. j, ixhq;sh" ixY=oaO;djh yd 

fN!;sl .=Kdx. ^j¾Kh" >k;ajh& ksr;=rej mßlaId l, hq;=h' 

2&  wuq ÞjH ñY% lsÍfï§ ñY% lrk wkqmd;h yd ñY% lrk ms<sfj, b;d jeo.;a fõ'  

3&  hï m%;sl%shdjla fõ.j;a yd wêl ;dmodhl kï tu m%;sl%shdj  úYd, m%udKfhka tljr 

ñY% lsßu ksid wêl ;dm m%udKhla flá l,hla ;=, ckkh úu fy;=fjka msmsßï fyda 

.sks .ekSï we;s úh yel' fuh j<lajd .ekSu ioyd ixfhda.hla jrlg iaj,amh ne.ska 

m%;sl%shdj isÿlrk udOhg tl;= lsÍu l, yel' 

 m%;sl%shd l=àrh ^Chemical Reactor&   

            ridhksl l¾udka; j,§ ridhksl mßj¾;kh isÿ lrk l=àrh m%;sl%shd l=àrhhs'  

fuys úYd,;ajh" yevh yd tys jq wfkl=;a Wmdx." m%;sl%shdfõ ;dm ridhksl f;dr;=re" 

pd,l ridhksl f;dr;=re" m%;sl%shl yd M, j, fN!;sl wjia:d yd ridhksl .=K u; r|d mj;S'  

 m%;sls%hd l=àrhl 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 lsÍfï yd m%;sls%hd ñY%Kh ñY% lrñka taldldr 

ixhq;shla m%;sls%hd udOH ;=< mj;ajd .ekSu wdÈh i`oyd úfYaI Wml%u fhdod we;'  

 



 

 4 wreK fiakdr;ak                         ridhksl l¾udka; 

WÞ(} A yd  B  m%;sl%shdlr C yd D  M, idod.kakd ridhksl l¾udka;hla i,luq'  

                                          

 

 

 

 

 

 

 

 

 

 m%;sl%shd l=àrhla ;=, isÿ lrk ksIamdokhlos ie,ls,su;a úh hq;= lreKq 

1& we;eï m%;sl%shd ioyd ;dmh ,ndÈh hq;=h' th l=àrh ;=,u ;sìfuka b;d l¾HlaIuj 

m%;sl%shd udOH mqrd taldldÍj WIaK;ajh mj;ajd .; yel' tfia fkdúfuka WIAK;ajh 

jeä m%foaYfha§ m%;sl%shdj fõ.j;aj isÿúu;a wvq WIaK;aj m%foaYfhaÈ m%;sl%shdfõ fifuka 

isÿúu;a ksid wjika M,fha .=Kdx. wjYH m%ñ;shg f.k taug fkdyels fõ'  

2&  m%;sl%shd l=àrh ;=, isÿjk m%;sls%hdj ;dmodhl kï ld¾hlaIuj ;dmh bj;a l< hq;=h'  

tfia fkdjqjfyd;a l=àrh m%idrKh ù mqmqrd hd yel' tfiau m%;sls%hd iS>%;djh 

fjkia ùfï" w;=re m%;sls%hd isÿùfï m%jK;d we;s ùfuka .eg`M we;súh yel'   

3&  m%;sl%shd l=àrh ;=< ridhksl mßj¾;k isÿjk úgÈ WIaK;ajh" mSvkh yd ridhksl 

mßj¾;kh isÿù we;s m%udKh ms<snoj ksr;=re wjodkfhka isáh hq;=h'  

4&  ksIamdok l%shdj,sh wjidkfha ksmojk ,o kj ridhksl ixfhda.fha ixY=oaO;djh yd 

.=Kd;aul nj ms<sno ;;a;aj jd¾;d ;eîu jeo.;a fõ' 

5&  m%Odk ridhksl wuqøjH j,g wu;rj we;eï úg m%;sl%shdj fõ.j;a lsßug W;afm%arl 

fhdod .kakd w;r we;eï úg W;afma%rlfha l%shdldß;ajh jeä lsßug  W;afm%arl j¾Ol 

fhdod .kS'  

WÞ (- wefudakshd ksIamdokfha§ W;afm%arl j¾Ol f,i 𝐾2𝑂 yd   𝐴𝑙2𝑂3 fhdod .efka'  

;dmh 



 

 5 wreK fiakdr;ak                         ridhksl l¾udka; 

6& ksIamdok l%shdj,shla ks;ru m%Yia: ;;aj hgf;a isÿ lrhs' ksIamdos;fha .=Kdx. yd ta 

ioyd jk ksYamdok úhoï wju jk wldrh u; m%Yia: ;;ajh ;SrKh lrhs' tu ;;a;aj 

ksIamdok l%shdj,sh ld¾HlaIu lsßug;a M,odhs;dj jeä lsßugka jeo.;a fõ' 

7& ksIamdok l%shdj,shla u.ska mßirhg jk ydksh wju lsßug tajd ie,iqï lsßu b;d 

jeo.;a w;r wk;=re isÿ úu je,elaúuo b;d jeo.;a fõ' tu ksid ksIamdok l%shdj,sfha 

iEu l%shdldß;ajhlau ksis f,ig kshdukh lsßu yd ksÍlaIKh lsßu b;d jeo.;a fõ'  

 

inka ksIamdokh 

ikSmdrlaIl cSú;hla i|yd inka jeo.;a jk w;r frÈ fiaoaSu" jeäysáhkaf.a yd 

<uqkaf.a Yßr msßisÿ lsßu wÈh fuu.ska isÿ lrhs' fï ioyd úúO .=Kdx. j,ska hq;= inka 

Ndú;d lrhs'  

idudkHfhka inka f,i yÿkajkafka fïo wï, j, ^È.= odu ldfndlais,sla wï,j,& 

fidaähï ,jKhs' 

l=Kq hkq f;,a wdY%s; ixfhda. fõ' tajd P,fha Èh fkdfõ' tajd ks¾O%eùh ixfhda. f,i 

i,lhs' inka hkq ks¾O%eúh fldgia iu. iïnkaO úh yels c, NS;sl yhsfv%daldnka j,s.hla yd 

P,h iu. oaùO%ej nkaOk idod .kakd c, ldñ fidaähï ,jK ysila we;s ixfhda. fõ'  

 

 

 

 

 

 

 

 

 

 

 

 

 

𝐍𝐚+𝐎− − 𝐂 

O 

𝐍𝐚+𝐎− − 𝐂 

O 



 

 6 wreK fiakdr;ak                         ridhksl l¾udka; 

 inka iE§fï m%;sl%shdj fyj;a ief*dakSlrKh  

inka ksIamdokfha m%Odk wuqÞjH fldiaála fidavd  (𝑁𝑎𝑂𝐻 ) iy Ydl fyda i;a;aj f;,a 

fõ' tajdfha m%Odk ix>glh g%hs.a,sirhsâ fõ'  

𝑁𝑎𝑂𝐻  iu. fïo m%;sl%shdlrùfuka fïo wï, j, Na ,jKh;a w;=reM,h f,i .a,sifrda,a 

iEoSfï;a m%;sl%shdj ief*dkSlrKh f,i yÿkajhs'  

 

 

 

 

 

 

 inka ksmoùfï ld¾ñl l%shdj,sh 

  

 inka ksIamdokfha  m%Odk wuqÞjH                                                                                                         

1& fldaiaála fidavd (𝑁𝑎𝑂𝐻 )                                                                                                                         

2& Ydl fyda i;a;aj f;,a                                                                                                           

3& ,jK  (𝑁𝑎𝐶𝑙)  
 

 inka l¾udka;fhaoS ñY%Kfha mj;sk m%Odk l,dm fol                                                                        

1& c,Sh NaOH  l,dmh                                                                                                           

2& i;aj fyda Ydl f;,a l,dmh  
 

 inka ksIamdokfha m%Odk M,h yd w;=re M,                                                                                    

m%Odk M,h - inka fyj;a Na j, ldnksl ldnfkaÜ ,jK  

    

𝐶17 𝐻35 − 𝐶 − 𝑂
− 𝑁𝑎+             

                                                     

w;=reM,h - .a,sifrda,a 
 

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

l,dm folla f,i mj;sk w;r ief*dakSlrKfha§ iEfok .a,sifrda,a c,Sh l,dmfha 

Èhfjk w;r inka c,fha Èh fkdjk neúka c,h u; mdfõ' 
 

 tlsfkl ñY% fkdjk øj l,dm folla w;r isÿjk m%;sl%shdjla neúka fuu l,dm fol 

tlsfkl fydÈka ñY% lsßu b;d jeo.;ah' 

O 



 

 7 wreK fiakdr;ak                         ridhksl l¾udka; 

 .a,sifrda,a iys; c,Sh l,dmh yd inka fjkalr .ekSu jeo.;a mshjrls' ;jo c,Sh 

l,dmh msßmyÿ lr .a,sißka ,nd .; yel'  
 

 P,Sh l,dmhg ¨Kq  (𝑁𝑎𝐶𝑙 ) tla lsßu u.ska c,Sh l,dmfha >k;ajh jeä lsßu u.ska 

iEfok inka c, l,dmh u; mdùu jeä lr .;yel' 
 

  

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

fuu fldiaála fidavd ifï yd weia j, ishqï mglj,g ydkslr ksid tajd bj;a l, hq;=h'  
 

 fufia fjkalr .;a inka j, 30] muK c,h we;s w;r 700𝐶 g r;a l, úg tu f;; 

inka myiqfjka  fmdïm l< yels ;;ajhg m;afõ' tu f;;a WKqiqï inka fmdïm u.ska 

l=àrfhka bj;a lr.kS' 
 

    

 fuu f;;a  inka kej;;a ¨Kq ÞdjKhla  iu`. ñY% lr tys wvx.= .a,sifrda,a c,Sh   

l,dmhg ixl%uKh lrjd tys .a,sifrda,a m%udKh wvq l< yel'  
 

 .a,sifrda,a bj;al< f;;a inka ;=< ,jK yd c,h we;s w;r flakaødmirKfhka fuu 

c,Sh ,jK yd inka fjka l, yel' 
  

 c, m%udKh wvq l, inka  ;=, we;s m%;sl%shd fkdl, fldaiaála fidavd WodiSk lsßug 

isÜßla wï,h fyda iqÿiq m%udKfha Ydl f;,a ñY% lsÍu isÿ lrhs' 
 

  

 wvq mSvkhla hgf;a r;a lrñka c,h bj;a lr f;;a inka úh<Su ^ Vaccum drying  & isÿ 

lrhs' 
   

 úh,k ,o inka iu. msrjqïldrl" j¾Kl yd iqj`oldrl ñY% lsÍfuka miq úúO yev 

j,g ilia lr weisßu isÿ lrhs'  
 

 

 ksIamdolhska úiska inka j,g úúO .=Kdx. tla lsßug yd ;r`.ldÍ fj<ofmd, ioyd 

úúO Ydl f;,a fyda Ydl f;,a ñY%K fyda Ydl iu. i;aj f;,a ñY%K Ndú;d lr inka 

ksIamdokh lrhs' 
 

 Y%S ,xldfõ idudkH fidaok inka ioyd fndfyda úg fmd,af;,a Ndú;d lrhs'   

 

 

 

 

 



 

 8 wreK fiakdr;ak                         ridhksl l¾udka; 

inka ksIamdokfha .e,Sï igyk 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

msßmyÿ lsÍu 



 

 9 wreK fiakdr;ak                         ridhksl l¾udka; 

 Ëd,l  

Ëd,l hkq inka j,g wfoaYlhls' Ëd,l j,g c,ldñ ysila yd 

yhsfv%dldnksl c,NS;sl j,a. j, m%foaYhla we;;a c,ldó ysfiys i,af*aÜ ldKavhla 

we;' fuh Ëqø Âù ls%hdlrlï yuqfõ Ô¾Kh fkdjk ksid mdrißl .eg¨ we;s lrhs'  

 

 

 

 úÞHd.drfhaÈ inka ksheÈhla ms<sfh, lsßu  

 

 mßudj 100 ml îlrhlg Ydl f;,a 5g la uek .kak' thg t;fkda,a 15 ml yd 20] 

(W/W%) 𝑁𝑎𝑂𝐻 ødjKhlska 15 ml tla lrkak'  
 

 fuu ødjK fydÈka l+re .dñka r;a lrkak' ia;r fol fkdfmkS hk f;la r;a lrkak' 

^fndfyda úg ñks;a;= 30 la muK fj,djla r;a lsÍug isÿfõ&  
 

 

 fuúg ødjKh fydÈka mdroDYH úh hq;=h' r;a lrk úg§ jdIamSlrKh ksid mßudj 

ie,lsh hq;= ;rï wvq ùula jqjfyd;a c,h yd t;fkda,a iu mßud ñY%Khla kej;;a 

wrïNl mßudj olajd ñY%Kfha mßudj ilikak' 
  

 ix;Dma; 𝑁𝑎𝐶𝑙 ødjKfhka 50 ml mßudjla 100ml îlrhg uek .kak' ief*dkSlrKh 

wjika jq miq tu m%;sl%shd ñY%Khg ix;Dma; 𝑁𝑎𝐶𝑙 ødjKh tl;= lrkak' fuh ñY%Kh 

fyd|ska l+re .dñka isÿlrkak'  

 bka miq whsia j;=r ødjKhla ;=,  îlrh ;nd isis,a ùug bv yßkak'  

 fmryka lvodishla yd nqlak¾ mqkS,hla Ndú;d lr ßla; (𝑉𝑎𝑐𝑐𝑢𝑚)  lrñka ødjKh 

fmrd inka fjka lr .kak' tajd úh<Sug ;nkak'  

ffcj ãi,a ksIamdokh 

 fmdis, bkaOk hkq kej; kej;;a yg fkd.kakd ^mqk¾ckkh fkdjk& iïm;ls' th l%u 

l%ufhka laIh ù hhs'  

 f,dj n,Yla;sh i`oyd m%n,;u odhl;ajh fmfg%da,shï bkaOk j,ska ,efí' fuh 

taldldrj jHdma; fkdùfuka f,dj ;=, foaYmd,k" wd¾Ól iy iudcSh .eg¨ ygf.k we;'  

 fuu mqk¾ckkh fkdjk fmfg%da,shï iïm; laIh ùu y¾nÜ jdofhka bosrsm;a lr we;' 

 

 



 

 10 wreK fiakdr;ak                         ridhksl l¾udka; 

 y¾nÜ jdoh 

mqk¾ckkh fkdjk iïm;la jQ fmfg%da,shï bkaOk ñksid mßfndackh lrk rgdj u; bkaOk 

ksIamdokh Wmßuhla lrd meñfKk w;r miqj ksIamdÈ;h l%ufhka wvqjk nj y¾nÜ jdofha 

uQ,sl wx.hhs'  

 

 y¾nÜ jdohg wkqj weußldfõ 

f;,a ksIamdokh jir 1965 - 1970 w;r 

Wmßuhg m;ajk nj wkdjels m,l, 

w;r th ksjerÈ úh'  

 

 kuq;a 1995 miqj y¾nÜ jdofha wkdjels j, ksjerÈ;dj wvqúh' thg fya;=j kj 

;dlaIKh" f.da,Sh foaYmd,ksl idol yd kj iïm;a fidhd .ekSuhs' 

 fmfg%da,shï oykfhka jdhqf.da,hg 𝐶𝑂2 tl;=ùu ksid úúO mdßißl .eg`M yg .kS' 

kuq;a ffcj ãi,a ksmoùug Ydl Ndú;d lrk w;r tajd oykfhka msgjk 𝐶𝑂2 kej; 

m%Ndixiaf,aIKhg Ndú;d lrk neúka 𝐶𝑂2   jdhqf.da,hg w¨;ska tl;= fkdfõ'  

     

    

                  

 

 

 

 

 

 

        

 fï i`oyd wjYH fu;fkda,a fmfg%da,shï l¾udka;fhka ,efnk neúka fuu ffcj ãi,a 

100% la mqk¾ckkh jk iïm;a whqßka ksmojk ffcj ãi,a fkdfõ'  

 kuq;a ldfndayhsfâ%Ü ixfhda. laIqø cSù meiSu u.ska ksmojk ffcj fu;fkda,a fhdod 

.ksñka 100% mqk¾ckkh jk iïm;a u.ska ffcj ãi,a ksmoúh yel' 

  



 

 11 wreK fiakdr;ak                         ridhksl l¾udka; 

 ffcj ãi,a ksmoùu  

ffcj ãi,a hkq È.= odu ldfndlais,a wï, j, fu;s,a tiagr fõ'  

 

 Ydl f;,a j, we;s g%hs.a,sirhsâ yd fu;fkd,a m%;sls%hd lrùfuka ffcj ãi,a ksmojhs' 

fuu m%;sls%hdj g%dkaiatiagÍlrK m%;sls%hdj f,i y`ÿkajhs'  

 ffcj ãi,a ksIamdokfha§ m%Odk w;=re M,h .a,sifrda,a fõ'  

 

 

 

 

 

 

 .a,sifrda,a yd fu;s,a tiagr tlsfkl ñY% fkdjk ksid tajd fjkalr .ekSu myiq fõ'  

 fuys§ m%;sls%hdj W;afm%arkh lsÍug 𝑵𝒂𝑶𝑯 iq`M m%udKhla Ndú;d lrhs' ke;fyd;a Ydl f;,a 

j, ksoyia ldfndlais,a wï, jeämqr we;akï tajd 𝑁𝑎𝑂𝐻 iu`. m%;sls%hd lr inka iE§ ñY% 

lsÍfïoS fmK we;s ùfuka .eg`M yg .kS' 𝑵𝒂𝑶𝑯 tl;= lsÍu isÿ lrkafka fu;fkda,a j, Èh 

lrñkah' fu;fkda,a jeä lsÍfuka jeä M,odjla ,nd.; yelsh'  

 𝑁𝑎𝑂𝐻  fjkqjg úIucd;Sh W;afm%arl f,i 𝑀𝑔𝑂, 𝑍𝑛𝑂, 𝑆𝑛𝑂2  Ndú;d l< yel' túg inka 

ksmoùu wju lr .ksñka ls%hdj,sh ld¾HlaIuj isÿl< yel'  

 ffcj ãi,a j, .=Kd;aulNdjh wvq lrk idOlhla jkafka ksoyia ldfndlais,sla wï, 

m%udKh by< ùuhs' tu Ydl f;,a j, we;s ldfndis,sla wï, m%udKh uekSug wisâ wxlh 

Ndú;d lrhs'  
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 weisâ wxlh  

 

 ffcj f;,a 1𝑔 l we;s ksoyia fïo wï, iïmQ¾Kfhka WodiSk lsÍug 𝐾𝑂𝐻, 𝑚𝑔 .Kk 

tys weisâ wxlh f,i y`ÿkajhs' tys tallh 𝑚𝑔 𝑔−1 fõ'  

 ksoyia fïo wï, m%udKh 2.5% (
𝑊

𝑊
%) g jvd wvq kï W;afm%arl ls%hdjg ndOd we;s 

fkdfõ'  

 th 2.5% (
𝑊

𝑊
%)  g jvd jeä kï jeämqr fu;fkda,a oud fu;s,a tiagr njg m;alr 

ksIamdokhg Ndú;d lrhs'  

 m%;sls%hd l=àrh ;=, m%;sls%hdj isÿùfuka miq >k;ajh jeä .a,sifrda,a my< ia:drfhao 

ffcj ãi,a by, ia:drfhao mj;S' tu ia:r flakaødmidÍ l%uhla u.ska fjkalr .; 

yel' 

 m%;sls%hdfjka iEfok inka" m%;sls%hdjg iyNd.S fkdjk fu;fkda,a"  m%;sls%hd fkdl< 

f;,a yd W;afm%arl fuu ia:r foflysu wmøjH f,i 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 

.kS'  

 fu;fkda,a bj;a lsÍfuka miq ;jÿrg;a wm øjH f,i .a,sifrda,a yd W;afm%arl we;akï 

tu ffcj ãi,a ;=,ska c,h nqnq,kh lr msßmyÿ l< yel'  

 wjidkfha§ ffcj ãi,a úh<d tys we;s c,h bj;a lr fmÍu u.ska >k wxY= we;akï 

tajd bj;a lrhs'  

 msßmyÿ fkdl, .a,sißka msßmyÿ lr tys jQ fu;fkda,a kej;;a ffcj ãi,a ksmoùug 

Ndú;d lrhs' 

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

𝑩𝟏𝟎𝟎 - fmfg%da,shï ãi,a ñY% fkdl< msßisÿ  

𝑩𝟐𝟎 - ffcj ãi,a  20% lao fmfg%da,shï ãi,a  80% lao ñY% l< ffcj ãi,a  

𝑩𝟓 iy 𝑩𝟐 f,io ffcj ãi,a Ndú;d lrhs' 
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;Ska; ksIamdokh 

;Ska; ksIamdokfha§  ridhksl m%;sls%hd isÿ fkdjQjo úúO wdldrfha ridhksl øjH mokï 

jQ l¾udka;hls' fuys§ myiqfjka ñY% fkdjk ixrpl ia:dhSj mj;sk mßÈ ñY% lsÍu uQ,slu 

ls%hdj,shls'  

 ;Ska; .,d hdug fya;=j ta i`oyd fhdod .kakd ødjlh fõ'  

 ;Ska; mg,h fyd`Èka úh,Sfuka miqj we;s jk ±ä úh<s mg,h ;Ska; ksmoùug fhdod 

.kakd nyq wjhúlh fõ' 

 ;Ska; j,g úúO j¾K ,nd .ekSug j¾Kl Ndú;d lrk w;r úúO .=Kdx. m%Yia: 

uÜgug .ekSug wdl,k ixfhda. ^Additives& fhdod .kS' 

 ;Ska; ksIamdokfha§ ødjlh" 30%− 80%  mrdihl o nyq wjhúl øjH 

^ne`ÿïldrlh$Binder& 20%− 60% w;r mrdihlo j¾Kl 2%− 40% w;r mrdihlo 

wdl,kh øjH 0% − 5% w;r mrdihlo mj;S'  

 ødjlh yd nyqwjhúlh u.ska ;Ska; ødjKhg wjYH ÿiai%dù .=Kh ,ndfoa'  

 ;Ska; wdf,am lsÍfuka miqj úh<s ±ä ia:drh ks¾udKh jkafka nyq wjhúl wKq 

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

jdIam ù hdu;a hk fya;= ksid fõ'  

 fuu nyq wjhúl wKq mDIaGhg ;Èka wef,k w;r tu nyq wjhúl wKq u.ska j¾Kl 

wKq r`ojd .kS' j¾Kl øjH ldnksl fyda wldnksl ixfhda. jk w;r tajd ishqï wxY= 

iajrEmfhka we;'  

 j¾Kl jeä jQ úg§ úh<s ;Ska; mg,h È,sfik iq`M nj wvq r`M mDIaGhla jk w;r 

j¾Kl wvqlr ne`ÿï ldrlh jeä l, úg úh<s ;Ska; mg,h È,sfik iqug mdIAGhla 

njg m;a l, yel'  

 jvd;a iqÿ j¾Khla ,nd .ekSug ghssfÜkshd (TiO2) j¾Kh fhdod .kS'  

 ødjlh f,i c,h fhdod we;s ;Ska; bu,aIka ;Ska; f,io ldnksl ødjl fhdod we;s 

;Ska; tku,a ;Ska; f,io fj<`o fmdf,a we;'  

 tku,a ;Ska; úh<Sfï§ jdhqf.da,hg ldnksl øjH jdIam tl;= ùu ksid mßirh ¥IKh 

jk w;r bu,aIka ;Ska; u.ska jdhqf.da, ¥IKh wju fõ'  

 j¾Kl j,g wu;rj msrjqï øjH (fillers) tla lrk w;r ta i`oyd fndfyda úg le,aishï 

ldnfkaÜ Ndú;d lrhs'  

 ;Ska; j, Wl= .;sh / >klu jeä lsÍug fhda.H wdl,k øjH f,i Thickners tla lrhs'  

 j¾Kl yd msrjqï wxY= iu`. nyq wjhúl fyj;a neÿïldrlh fyd`Èka wka;¾ l%shd l< 

hq;= w;r tajd jeä lsÍug f;;a ldrl (Wetting agent)  tla lrhs'  

 fuu ixrpl ish,a, b;d fyd`Èka ñY%lr .ekSug tlajr ixrpl ish,a, tlalr ñY% 

fkdlrk w;r tajd ñY% lrk úúO wkqms<sfj,j,a we;' wkqms<sfj, fjkia jQ úg ,efnk 

.=Kdx. fjkia fõ'  

 iQ¾hdf,dalhg ks;r újD; fjk mDIaG i`oyd fhdod .kakd ;Ska; j,g mdrcïnq, lsrK 

j,g Tfrd;a;= fok iqúfYaIS nyq wjhúl fhdod .kS'  
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 isfuka;s mDIaG jeks NdIAñl mDIaG i`oyd wdf,am lrk ;Ska; ksIamdokhg fmd,stiag¾ 

LdKavhg wh;a nyq wjhúl fhdod fkd.kS' thg fya;=j tu NdIañl;djh ksid 

fmd,shiagrfha tiag¾ nkaOk ì`o jeàuhs'  

fldaiaála fidavd (𝑵𝒂𝑶𝑯) ksIamdokh 

 fldaiaála fidavd ksmoùug wuqøjH f,i c,Sh 𝑁𝑎𝐶𝑙  Ndú;d lrk w;r th úoHq;a 

úÉfPaokh lr 𝑁𝑎𝑂𝐻 ksmojhs'  

 fuu c,Sh ødjKfha my; i`oyka whk j¾. we;'  

1' 𝑁𝑎𝐶𝑙 u.ska nyq,j 𝑁𝑎+(𝑎𝑞)  yd 𝐶𝑙−(𝑎𝑞) 

2' c,fha ÿ¾j, ú>gkfhka iq̀M m%udKhla 𝐻+(𝑎𝑞)  yd 𝑂𝐻−(𝑎𝑞) 

𝑁𝑎𝐶𝑙 ( 𝑎𝑞)    ↔       𝑁𝑎+(𝑎𝑞) + 𝐶𝑙− (𝑎𝑞)  

𝐻2𝑂 (𝑙)    ↔       𝐻
+(𝑎𝑞) + 𝑂𝐻−(𝑎𝑞)    

 𝑵𝒂𝑪𝒍 (𝒂𝒒) úoHq;a úÉfPaokh lsÍu  

wêl úNj wka;rhla hgf;a úoHq;a úÉfPao lsÍfï§ jvd;a myiqfjka TlaisyrKh jk ^𝑒 

,nd .kak& Ok whkh jkafka 𝐻+ fõ' úoHq;a fldaIfha − w.%hg iïnkaê; bf,lafg%davfha§ fuu 

TlaisyrKh isÿú 𝐻+, 𝐻2 jdhqj njg m;afõ' tu w.%h lef;davh f,i y`ÿkajhs'  

2𝐻(𝑎𝑞)
+ + 2𝑒 →  𝐻2(𝑎𝑞) 

 (+) w.%hg iïnkaO bf,lafg%davhg 𝑂𝐻− yd 𝐶𝑙− .uka lrk w;r TlaislrKhg  

^ 𝑒 msglsÍug& jvd;a leue;a;la olajk 𝐶𝑙− whkh  𝑒 k    msg lrñka 𝑪𝒍𝟐 jdhqj njg 

m;afõ' fuh wefkdavh f,i y`ÿkajhs'  

2 𝐶𝑙(𝑎𝑞)
− → +𝐶𝑙2(𝑔) +  2𝑒  

 

 

        2𝐶𝑙(𝑎𝑞)
− → +𝐶𝑙2(𝑔) +  2𝑒        2𝐻(𝑎𝑞)

+ + 2𝑒 →  𝐻2(𝑎𝑞)                                                        

                                                                                           𝑁𝑎𝐶𝑙 (𝑎𝑞) 

 úoHq;a WodiSk;djhg meñKSu i`oyd 𝐶𝑙− whk bj;a jk iS>%;djhg iudkj 𝑂𝐻− whk 

ksmoúh hq;=h' lef;davh wjáka 𝐻+ whk 𝐻2 whk f,i ksoyia ùu ksid c, wKq È>gu 
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ú>gkh ù 𝐶𝑙− whk bj;a ùfï iS>%;djhg iudkj 𝑂𝐻− whk ,efí' tu ksid udOHfha 

𝑁𝑎𝐶𝑙 idkaøKh wvqù 𝑁𝑎𝑂𝐻 idkaøKh jeäfõ'  

 fuys§ m%Odk .eg`Mla jkafka iEfok 𝐶𝑙2  yd 𝑁𝑎𝑂𝐻  m%;sls%hd lr 𝑁𝑎𝑂𝐶𝑙  yd 𝑁𝑎𝐶𝑙 

iE§uhs' 

 fï i`oyd iEfok 𝐶𝑙2 jdhqj yd 𝑁𝑎𝑂𝐻 m%;sls%hd lsÍu je<elaúh hq;=h'  

 fï i`oyd whk j,g mdr.uH jQ weianeiagia m%dÖrhla ^mg,hla& fhdod .kS'  

túg weianeiagia m%dÖrh yryd lef;dav l=àrh yd wefkdav l=àrh w;r ish¨u whk 

yqjudre ùfï yelshdjla we;' fuu l%uh weianeiagia m%dÖr fldaI l%uh f,i y`ÿkajhs'  

 weianeiagia m%dÖr fldaI l%uh  

 

 fuys§ m%dÖrh yryd øjia;sÓl mSvkhla f.dv k.d ;sîu ksid lef;dav l=àrfha isg 

wefkdav l=àrhg whk ixl%uKh ùu wju ù we;'  

 

 jrKSh mg, fldaI l%uh 

 whk i`oyd jrKSh mdr.uH;djhla we;s mg, fhdod .ksñka ixY=oaO;djh by< 𝑁𝑎𝑂𝐻 

ksIamdokh msKsi mg, fldaI l%uh fhdod .kS'  

 

 

 

 

 

 

 fuh ika;;sl ls%hdj,shla neúka jvd;a ld¾HlaIu l%uhla fõ'  
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 𝑵𝒂𝑶𝑯 l¾udka;fha w;=re M,  

1' 𝐻2 - bkaOkhla f,i Ndú;d lrhs'  

2' 𝐶𝑙2 - 𝐻𝐶𝑙 wï,h ksmoùug" c,h msßisÿ lsÍug" fmd,sjhskhs,a laf,darhsâ 

iE§u' úrxck l=vq ksmoùug 

 úoHq;a úÉfPaokh wdY%s; wêfjd,aàh;djh wvqlr .ekSug f,day Tlaihsv ñY%s; f,day 

bf,lafg%dav (Mixed Matal Oxide - MMO) ksIamdokh lr we;'  

 

 𝑵𝒂𝑶𝑯  j, m%fhdack  

1& inka ksIamdokhg  

2& laId,l iy wfkl=;a msrsisÿ lsrSfï ldrl ksmoùug  

3& vhs j¾. iE§ug  

4& iqjo ú,jqka iE§ug  

5& T!Io ksmoùug 

 

fmdiafmaÜ fmdfydr ksIamdokh 

 

Ydl j¾Okhg wjYH fmdiamria imhk m%Njhla f,i fmdiafmaÜ fmdfydr yeÈkaúh 

yel' fmdiafmaÜ fmdfydr ksmoùug wemghsÜ LKsch fhdod .kS' wemghsÜ j¾. 3ls'  

 

𝑪𝒂𝟓 (𝑷𝑶𝟒)𝟑𝑭 - *af,dafrda wemghsÜ 
 

𝑪𝒂𝟓 (𝑷𝑶𝟒)𝟑𝑪𝒍 - laf,dafrda wemghsÜ 
 

𝑪𝒂𝟓 (𝑷𝑶𝟒)𝟑𝑶𝑯 - yhsfv%dlais wemghsÜ 
 

 wemghsÜ c,fha wødjH neúka flá ld,Sk fnda. i`oyd iqÿiq fkdfõ' kuq;a flá ld,Sk 

fnda. i`oyd c, ødjH fmdiafmaÜ fmdfydr ksmoùfï m%Njhla f,ig wemghsÜ Ndú;d l, 

yel' 

 tmamdj, wemghsÜ ksèhla we;s w;r tys ixfhdacs; fmdiamria m%udKh 34%− 40% jqjo 

c, ødjH ixfhdacs; fmdiamria m%udKh 5%− 6% ;rï fõ'  

 

 c, ødjH fmdiamria m%udKh jeä fmdfydr ksmoùu  

 

 m<uqj wemghsÜ LKsch wjYH m%udKhg l=vq lr .; hq;=h'  

 bkamiq fuu wemghsÜ ridhksl mßj¾;kh i`oyd my; i`oyka l%u Ndú;d lrhs'  

1' 𝐻2𝑆𝑂4,   𝐻𝐶𝑙  fyda 𝐻𝑁𝑂3 wï,h iu`. m%;sls%hd lrùu'  

2' fidaähï ldnfkaÜ (𝑁𝑎𝐶𝑂3) iu`. m%;sls%hd lrùu' 
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3' i¾mkaghska (𝑀𝑔2𝑆𝑖𝑂4) LKsch iu`. m%;sls%hd lrùu  

     fuh Wl=fj, m%foaYfhka ,nd .kS'  

4' mSÜj, we;s ldnksl wï, iu`. m%;sls%hd lsÍug ie,eiaùu'  

^ mSÜ uq;=rdcfj,ska ,nd .kS'& 

 

 fuys§ foaYSsh tmamdj,ska wemghsÜ yd Wl=fj,ska i¾mkaghska ,nd .;a;o wjYH jk 

wfkl=;a ridhksl øjH foaYShj ksIamdokh fkdùu ksid wdkhkh lsÍug isÿ ù we;'  

 

 𝐻2𝑆𝑂4  wï,h yd 𝐻𝐶𝑙  wï,h fhdodf.k c, wødjH le,aishï fmdiafmaÜ" c, ødjH 

le,aishï vhsyhsv%cka fmdiafmaÜ njg m;a lsrSu" mQ¾K w,amdï,kh kï fõ' fufia ,nd 

.kakd fmdiafmaÜ fmdfydr iqm¾ fmdiafmaÜ kï fõ'  

 

2𝐶𝑎5(𝑃𝑂4)3𝑋 + 7𝐻2𝑆𝑂4  → 3𝐶𝑎 (𝐻2𝑃𝑂4)2 + 7𝐶𝑎𝑆𝑂4 + 2𝐻𝑋 

 

2𝐶𝑎5(𝑃𝑂4)3𝑋 + 14𝐻𝐶𝑙 → 3𝐶𝑎 (𝐻2𝑃𝑂4)2  + 7𝐶𝑎𝐶𝑙2 + 2𝐻𝑋 

 

 fuu iqm¾ fmdiafmaÜys le,aishï whk ksid we;s jk c,dl¾Il nj wvq lsÍug 

wefudakshï ,jK tla lrhs'  

 

 𝐻𝑁𝑂3 wï,h fhdod .ekSfuka khsfg%d fmdiafmaÜ ksmojhs'  

 fuys§ mQ¾K w,amdï,khg wjYH wï, m%udKhg jvd wvq wï, m%udK fhdod .ksñka 

fmdiafmaÜ fmdfydr ksmoùu md¾Yaúl w,amdï,kh f,i y`ÿkajhs'  

 ;jo fidaähï ldnfkaÜ (𝑁𝑎𝐶𝑂3) is,sld je,s iu`. ñY% lr 900°𝐶 WIaK;ajfha m%;sls%hd 

lrùfuka c, ødjHh 𝐶𝑎𝑁𝑎𝑃𝑂4 wvx.= fmdiafmaÜ fmdfydr ksmoúh yel'  
 

𝐶𝑎5 (𝑃𝑂4)3𝑋 + 𝑁𝑎2𝐶𝑂3  
900°𝐶
→    2𝐶𝑎𝐶𝑂3 + 3 𝐶𝑎𝑁𝑎𝑃𝑂4 +𝑁𝑎𝑋 

 

 is,sld je,s" i¾mkaghska iu`. ñY% lr  1200°𝐶  § m%;sls%hd lrùfuka fmdiafmaÜj,g 

wu;rj ue.akSishï j,g wu;rj ue.akSishï wvx.= fmdfydro ksmoúh yel'  

 

2𝐶𝑎5 (𝑃𝑂4)3𝑋 + 3𝑀𝑔2 𝑆𝑖𝑂4  
1200°𝐶
→     3𝐶𝑎2𝑆𝑖𝑂4 + 2𝑀𝑔3(𝑃𝑂4)2 + 𝐶𝑎𝑋2 + 𝐶𝑎(𝑃𝑂4)2 

 

  


