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1 úoHd.drh iy tys wka;¾.;h 
 

 

 

ye`Èkaùu 
 
fiajlhkaf.a yÈis wk;=re iy ;=jd, isÿùu wju lr.ekSu msKsi iqrlaIdj yd ikSmdrlaIdj 
jeä ÈhqKq lsÍug hym;a úoHd.dr ms<sfj;a jeo.;a N+ñldjla isÿ lrkq ,nhs¡ Tnf.a l¾;jH 
ld¾hlaIu j iy iqrlaIs; j isÿ lr.ekSug Tn ms<smeÈh hq;= hym;a úoHd.dr ms<sfj;a ms<sn`o 
j fuu ieisj, § idlÉPd lsÍug wms n,dfmdfrd;a;= fjuq¡ fuu ieisfha §" 
 

i. úoHd.drh 
ii. úoHd.drh ;=< § Tng fidhd .; yels oE 

iii. úoHd.drh ;=< § isÿlrkq ,nk we;eï ls%shdldrlï ^rEmh 1¡1& wdÈh ms<sn`o idudkH 
oekSula ,nd §ug wm úiska i<ld n,kq ,efí¡  

fojk ieisfha § úoHd.drfha § ms<smeÈh hq;= iqrlaIs; l%shdud¾. iy iqrlaIs; i<l=Kq ms<sn`o j 
idlÉPd lrkq ,efí¡ f;jk ieisfha § hym;a úoHd.dr ms<sfj;a úia;r lrkq ,nk w;r isõjk 
ieisfha § ridhksl øjH bysreï iy ridhksl li< ms<sn`o i,ld n,kq ,efí¡ 

 

          

 

 

 

 

 

 

 

        rEmh. 1.1: rdlal iys; fïi" w,audrshla iy ÿï l=àrhla 1, 2, 3                                                   

 

 

1¡1 úoHd.drh iy tys wka;¾.;h 
 
we;eï m%dfhda.sl mÍlaIK" reêr fyda uq;%d mÍlaIdjla i`oyd Tn mdie,a wjêfha § fyda wdfrda.H 
uOHia:dkhlg fyda frday,lg fyda f.dia fyda Ndckh ù we;¡ úoHd.dr ld¾h uKav,h úiska 
iqrlaIs; l%shdud¾. ̂ Wod( iqrlaIs; we`ÿï" w;ajeiqï" iqrlaIs; lKaKdä me<|Su& .kq ,nkq we;ehs 
Tn is;kq we;¡ 
 
úoHd.drh hkq l=ula o@ 
 
b.ekaùu" mÍlaIK iy úYaf,aIKh lsÍug we;s ia:dkhls¡ mdie,a iy úYajúoHd, YsIHhka úiska 
úoHdfõ uQ,sl ixl,am f;areï .ekSug úúO mÍlaIK isÿlrkq ,nhs¡ m¾fhaIKdh;k" 
úoHd{hska fyda Wmdêh yodrk YsIHhka kj wKq" kj øjH" kùk ridhksl l%shdj,Ska yd kùk 
l%ufõohka wdÈh fidhd .ekSu i`oyd m¾fhaIK isÿ lrkq ,nhs¡ Tlaia*¾â YíofldaIhg wkqj 
zúoHd.drh hkq úfYaIfhka úoHdj i`oyd jQ m¾fhaIK" w;ayod ne,Sï" fidhd ne,Sï wdosh i`oyd 
Ndú;d lrk ia:dkhla fyda f.dvke.s,a,la fõZ¡ 
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m%Yakh 1 :   úoHd.dr Ndú;d lrkafka ljqreka úiska o@ 
 

ms<s;=r 1 :  .=rejreka ^mdie,a yd úYaj úoHd,& 
 ;dlaIKsl ks<OdÍka 
   iydhl ld¾huKav,h ^úoHd.dr iydhl& 
   mdie,a YsIHhska 
   úYajúoHd,Sh isiqka$Wmdêh yodrk isiqka 
   m¾fhaIlhka 
   úYaf,aIlhka 
   úoHd{hska 
 

 
úoHd.drhla Ndú; lrkq ,nk mqoa.,hska tys we;s wjodkï iy Nhdkl ;;a;aj wjfndaO lr 
.; hq;= h¡ yÈis wk;=re j<lajd .ekSu i`oyd úoHd.drfha isák ish¨fokd u j.lSulska lghq;= 
l< hq;= h¡ tfia fyhska úoHd.drfha wvx.= oE Tng yqre úh hq;= h¡ 
 

 

m%Yakh 2  :  úoHd.drfha § Tng fidhd .; yels øjH ,ehsia;= .; lrkak¡ 
 

ms<s;=re 2 : úÿ,s iemhqu ^Wod( iaúp" flfjks" m%Odk iaúph& 
   .Eia iemhqu 
   ÿrl:kh iy ÿrl:k wxl ud,dj 
   ,smsøjH 
   .Dy NdKav 
   ùÿre NdKav 
   WmlrK 

ridhksl øjH 
ÿï l=àr ^fume cupboards& 
YS;lrK$wêYS;lrK 
W`ÿka 
yÈis c, lrdu ^emergency shower& 
.sks ksjqïldrl ^fire extinguisher& 
m%:udOdr fmÜáh iy T!IO 

 

 
 
by; olajd we;s WmlrK fyda øjH Tng yqremqreÿ o@ Tn úoHd.drhl lghq;= lrkafka kï fuu 
WmlrK fyda øjH fldfya we;a oehs oek f.k isáh hq;= h¡ 
 

 

 
 

 

rEmh. 1.2: jyd iújk ùÿre NdKav (Quick fit glassware)" yÈis kdk u, iy  
m%:udOdr fmÜáh4,5,6 
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my; i`oyka lr we;s we;eï .eg¿ i`oyd Tn ms<s;=re oek f.k isáh hq;= h¡ 
 

    1. Tng by; ,ehsia;= .; lr we;s WmlrK$øjH myiqfjka fidhd .; yels o@ 
 

    2. my; olajd we;s oE Ndú; fyda l%shd lrkafka flfia oehs Tn okakjd o@ 
 (i) ÿï l=àr (ii) W`ÿka (iii) .sks ksjqïldrl (iv) ;=,d  

 

      3. yÈis wjia:djl §" (i) m%Odk jdhq iemhqu jid oukafka flfia o@ (ii) úÿ,s iemhqu jid 
oukafka flfia o@ 

  

  4. ridhk øjH m%fõYfuka yiqrjkafka" .nvd lrkafka fyda bj; oukafka flfia o@ 
 
úoHd.drfha we;s b;d jeo.;a iy Nhdkl øjH jkafka ridhksl øjHhs¡ wka;rdhlr ridhksl 
øjH j, iajNdjh (hazardous nature of chemicals) iy wfkl=;a ffcùh idïm, ms<sn| .=rejre 
iy úoHd.dr ld¾huKav,h oekf.k isáh hq;= h¡ tla tla úoHd.dr úiska úoHd.drfha we;s 
wka;rdodhl øjH j¾.SlrKh lr iy tla tla øjHfhys iqrËl o;a; m;%h ^Material Safety 

Data Sheet& ̂ MSDS& iys; wka;rdodhl øjH f,aLkhla ̂ hazardous material inventory& kv;a;= 
l< hq;= h' 
 

1.2 ridhk øjH 
 
l¾udka; j, ñ,shk .Kkla ridhk øjH Ndú; lrk w;r ñksid úiska ksmojkq ,nk 
ridhksl øjH Èkm;d Ndú;d lrkq ,nhs¡ ̂ Wod( fïi ̈ Kq" úgñka" T!IO" idhï" ;Ska;" bkaOk& 
 

m%Odk ridhk øjH 3 la we;: (i) >k (ii) øj iy (iii) jdhq. 
 
fuu j¾. ;=fkka jdhQka ksoyia ùu" Yajikh flfrys oeä ;¾ckhla t,a, lrhs¡ tu ksid úI 
fyda OQuldrl jdhQka b;d m%fõYfuka ld¾hlaIu j ÿï l=àr ̂ fume cupboards& j, § Ndú; l< 
hq;= h¡ jdIamSldrl ødjK nkaik odyl" W`ÿka iy ysre t<sfhka wdrlaId jk mßÈ fnda;,aj, oud 
jid ;eìh hq;= h¡ >khka hkq wju ;¾ckd;aul øjH jk uq;a" we;eï tajd b;d m%;sl%shdldÍ iy 
msmqreïldrl jk w;r wfkla jd úLdol fõ¡ tajd Ndú;fha § bysrekq úg b;d wys;lr n,mEï 
t,a, lrkq ,efí¡ 
 

1.2.1 ridhksl øjHj, .=Kd;aul nj 
 
wm ridhksl øjH" ødjK iy m%;sldr iEoSug fuka u m%;sl%shd lrùu i`oyd o Ndú;d l< hq;= 
h¡ úúO ixY=oaO uÜgï j,ska ridhksl øjH mj;S¡ Tfí wjYH;djhg wkqj Tn ksjerÈ fY%aKsh 
f;dard .; hq;= h¡ øjHj, ixY=oaO nj (purity) wkqj ñ, .Kka úúO fõ¡ 
 

;dlaIKsl fY%aKsh ^Technical Grade) - ld¾ñl l%shdj,s i`oyd Ndú;d lrk ridhksl øjH 
idudkH lreKq i`oyd m%;sldrl fY%aKsh ^General Purpose Reagent (GPR) Grade) -   

úoHd.dr i`oyd Ndú;d lrk ridhksl øjH 
úYaf,aIl fY%aKsh ^Analytical Reagent Grade) - iïu; i`oyd ilik ,o ridhksl øjH 
j¾Kdj,SlaI fY%aKsh ^Spectroscopic Grade) - j¾Kdj,sudk ^spectrometers& Ndú; lrk 

ridhk øjH 
j¾Kf,aL Ys,am fY%aKsh (Chromatographic Grade) - j¾Kf,aLkh ,nd.ekSug Ndú; lrk 

ridhk øjH (Wod( HPLC) 
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l%shdldrlu 1 

1.  úoHd.drfha fidhd .; yels ridhksl øjH my; ixY=oaO nj ^purity$minimum assay& 
fldmuK oe hs ,shd olajkak¡ 

 

 
 
1.2.2 wka;rdodhl ridhksl øjH 
 
wm Èkm;d Ndú;hg .kakd ish¨ u ridhksl øjH wka;rdodhl fkd fõ ^Wod( c,h iy fïi 
¨Kq&¡ flfia jqj;a wm úiska lsisu Èfkl úoHd.drfha we;s c,h fyda ̈ Kq ̂ fidaähï laf,darhsâ& 
Ndú; fkd l< hq;= jkafka tajd úoHd.drfha we;s úI ridhksl øjHj,ska iq¿ jYfhka fyda 
wmú;%j ;sìh yels neúks¡   
 

(i)  Yajikh ^jdhq iy jdIam&,  

(ii)  iug wjfYdaIKh ùu, 

     (iii) wê.%yKh hk l%shdjka isÿùfuka ridhksl øjH ydksodhl úh yels h¡ 
 
ridhksl øjH wka;rdodhl jkafka flfia o@ 
 
hïlsis ridhksl øjHhla wka;rdodhl (hazardous) oehs ksYaph lrkq ,nkafka th" 

- ms<sldldrl kï,  
- úI iy.; kï,  
- úLdokh jk iq¿ kï,  
- Woa§mlhla kï ^irritant& ^Wod( weia" iu" Yajik moaO;sh&,  
- m%n, ixfõ§ldrlhla kï,  
- .sks.kakd iq¿ kï, 
- m%;sls%hdYS,S kï,  

iy fi!LH yd mßirh flfrys th wys;lr n,mEï we;s lrkq ,nhs kï fõ¡ 
 
we;eï fmdÿfõ Ndú;d jk wka;rdodhl ridhksl øjH my; oela fõ¡ 
 

weks,Ska (PhNH2) iy khsfg%dafnkaiSka (PhNO2) fïo ødjl jk w;r b;d myiqfjka iu ;=<g 
wjfYdaIKh fõ¡ weks,Ska úIldrl fõ¡ úoHd.dr j, § iq¿ m%udKj,ska isÿjk úI ùug jvd W.% 
úI ùu fjkia fõ¡ 
 

fnkaiSka (C6H6) hkq l=vd m%udKhl jdIamhla os.= ld,hla ;siafia wd>%dkh jqj o oS¾> ld,Skj 
Nhdkl m%;sM, ,nd fok úIldrlh ls. fïo ødjl jk neúka iu ;=<g wjfYdaIKh úh yels 
h. fuh m%lg ms<sldldrlh ls¡  

 

fnkafidhs,a laf,darhsâ l`ÿ¿ we;s lrk ridhksl øjHh ls (lachrymator) (weiaj,g oefjk iq¿ 
iajNdjhla we;s lrhs). 
 
kdih" fmky¨ iy weiaj,g fn%daóka yd whäka jdIam b;d Nhdkl fõ¡ jeä >k;ajhla iys; 
øj fn%daóka iys; fnda;,a blaukska Nx.=r ;;a;ajhg m;a fõ¡ øj fn%daóka iu iu`. .egqkq úg 
Nhdkl jk w;r tu ksid th m%fõYfuka mßyrKh l< hq;= h¡ 
 
ldnkavhsi,a*hsâ hkq wju Êj,k wxlhla ̂ flash point& iys; wêl .sks .kakd iq¿ øjHhls¡ tys 
jdIamh b;d úI iy.; jk w;r øjh iug wjfYdaIKh fõ¡ 
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ldnka fgg%dlaf,darhsâ (CCl4), laf,darf*daï (CHCl3)" t;s,Ska vhsfn%dauhsâ iy 
g%hslaf,dafrdat;hs,Ska úI iy.; jdIam ksmojk w;r iug wjfYdaIKh lr .kS¡   
1"1"1-g%hslaf,dafrdatf;aka ;rula úI iy.; núka wvq fõ¡ 
 

yhsv%cka i,a*hsâ (hydrogen sulphide), (H2S) yhsv%cka ihkhsâ fia u udrdka;sl fõ¡ tu ksid 
th ÿï l=àr ^fume cupboards& ;=< u ;eìh hq;= h¡   

 

Bhï (lead) j, iy tys ixfhda.j, we;s úI iy.; nj fyd`Èka okakd lreKla jqj o l=vd 
m%udKj,ska wê.%yKh fyda wd>%dkh l< úg mjd wys;lr n,mEï t,a, lrhs¡ 
 

riÈh jdIam (mercury vapour) b;d my< idkaøKj, § jqj;a" È.= ld,Skj Yajikh i|yd b;d 
úIodhS jk w;r úfYaIfhka WKqiqï iy jd;dY%h wvq jQ úg" th b;d myiqfjka Nhdkl 
idkaøKj,g by< hdu isÿ fõ¡ 
 

i,a*¾vfhdlaihsâ (sulphur dioxide) (SO2) úI iy.; iy úLdok ldrl fõ¡ 
 

laf,daf¾Ü (chlorates)" mZlaf,daf¾Ü (perchlorates)" mZlaf,daßla wï,h (perchloric acid)" khsá%la 
wï,h (nitric acid) iy khsfÜ%g (nitrates)" mZuex.fkag (permanganates) iy fmfrdlaihsv 
(peroxides) wdÈh m%n, Tlaisldrl jk w;r tajd myiqfjka TlaislrKh jk ldnksl øjH jk 
w`.=re fyda i,a*¾ ̂ f.kao.ï& iu`. yÈis f,ilska j;a ñY% fkdjk f,i .nvd l< hq;= h¡ fïjd 
lsisu úfgl lvodis fyda ,S nxl= u; fkd ;eìh hq;= h¡ 
 

úI iy wêl úI iy.; øjH (NaCN, KCN) w.=¿ ouk ,o w,audrshla (cupboard) ;=< ;eìh hq;= 
h¡ hï lsis w;miq ùula jQ úg .; yels l%shd ud¾. fkd oek fyda m%;súI tu fudfydf;a fkd 
ue;s úg úI øjH iys; lsis÷ m¾fhaIKhla isÿ fkd l< hq;= h. 

 

 
1.2.3 ms<sldldrl øjH 
 

ms<sld fm%arKh lrk ridhksl øjH /ila we;s w;r WodyrK f,i, fnkaiSka (benzene); ´f;da 
fgd¨hsãka (o-toluidine); α iy β kema;hs,aweuhska and naphthylamine); vhs*Skhs,a 
(diphenyl) jHq;amkak jk 4-weuhsfkdavhs*Skhs,a (4-aminodiphenyl), 4-khsfg%davhs*Skhs,a 
(4-nitrodiphenyl), fnkaisãka (benzidine), khsg%fidweuhsk (nitrosamines), wdÈh welaúh yels 
fõ¡ Tn ms<sldldrl øjH b;d m%fõYfuka mßyrKh l< hq;= h¡ Tn úiska wod< øjHfhys iqrËl 
o;a; m;%h lshúh hq;= w;r ́ kEu yÈis ms<sldldrl øjHhlg ksrdjrKh ùug iQodkï j isáh 
hq;= h¡ 

          

CH3

NH2

NH2

NH2

NH2 NH2H2N

Benzene o-Toluidine -Naphthylammine -Naphthylammine

Benzidine4-Aminodiphenyl  
     

rEmh. 1.3: we;eï ms<sldldrl ixfhda. 

 fnkaiSka    ´f;da-fgd¨hsãka   α-kema;hs,aweuhska   β-kema;hs,aweuhska 

 4-weuhsfkdavhs*Skhs,a                 fnkaisãka 
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1.2.4 msmqreïldrl øjH 
 
msmqreïldrl øjHhla hkq .nvd lrk ,o Yla;sh wêl f,i wka;¾.; jQjla jk w;r tu øjHh 
wf,dalh" ;dmh yd mSvkhg hg;a jQ úg yÈisfha u m%idrKh ùu wdrïN lrhs¡ fuu ixisoaêh 
msmqreula f,i w¾: olajhs¡   
 
my; oelafjk øjH msmqreï i`oyd fya;= úh yels h¡ 
 

  weisg,hsâ (acetylide),  

  weóka Tlaihsâ (amine oxide),  

  taihsâ (azide),  

  laf,daf¾Ü (chlorate),  

  vhswefida (diazo) iy vhswefidakshï ,jK (diazonium salts),  

  yhsfv%dfmfrdlaihsâ (hydroperoxide),  

  khsfÜ%Ü (nitrate),  

  khsg%hs,a (nitrile),  

  ´fidkhsâ (ozonide),  

  mZweisâ (peracid),  

  mZlaf,daf¾Ü (perchlorate),  

  mZTlaihsâ (peroxide),  

  mslaßla weisâ (picric acid). 

 
 
fnkafidhs,a mZTlaihsâ iEu úfgl § u Ndú; l<;a ñ, § .kq ,nkafka iaj,am m%udK j,sks¡   
ukao h;a tla jrla th újD; l< úg úh<Sug ,la ù msmqreïldÍ jk ksid Èkm;d mÍlaId l< 
hq;= h¡ wêl wd¾ø;djl hgf;a § jeiQ n`ÿkla ;=< th m%fõYfuka .nvd lr kv;a;= l< hq;= h¡  
mslaßla wï,h o ^b;d iaj,am m%udKj,ska& c,fha .nvd lrkq ,nhs¡ 
 
yÈis ì`oSï isÿùfï § wfkl=;a ridhksl øjH iu`. m%;sl%shd lr Nhdkl jdhq fyda .sks .ekSï fyda 
msmqreï we;s fkdjk f,i tajdfhka ÿria lr .nvd lsÍug j. n,d .; hq;= h¡  
 

 

1.3 fmdÿ Wmdx. 
 
fuu fldgfia § wm úiska úoHd.drfha § fidhd .; yels we;eï fmdÿ Wmdx. iy øjH ms<sn`o 
fláfhka i<ld n,kq ,efí¡ Tn tajd flfia kshudldrfhka iy m%fõYfuka Ndú; l< hq;= oehs 
W.; hq;= h¡ tu ksid Tn úiska tajd Ndú; lsÍug fmr Wmfoia m;%sldj lshjd f;areï .; hq;= 
h¡ oeka Tn tajd Ndú;d lr ksÍlaIK igyka lr .kak¡ 
 

ÿï l=àr (Fume Cupboard/Hood) 

 
úfYaIfhka ødjK jeks we;eï ridhksl øjH Yajik wka;rdhl øjH jk w;r tajd mßyrKh 
l< hq;af;a ÿï l=àrhla ^fume hood& ;=< § h¡ ridhksl .kaOhla we;s kï wksjd¾fhkau Tng 
th wd>%dkh fõ¡ wfkla miska fndfyda ridhksl øjH wka;rdhlr idkaøKj,ska lsisÿ .kaOhla 
fkdue;s j mj;skq ,nhs¡ 
                                                  
 
ÿï l=àr úiska ÿï" jdIam" ¥ú,s fyda jdhq ¥Il Tnf.a Yajik l,dmfhka wE;a fldg ;nhs¡ Tn 
ÿï l=àr m%fõYfuka Ndú; l< hq;af;a flfia oehs W.; hq;= h¡ th jirlg lsysmj;djla mÍlaId 
l< hq;= h¡ ÿï l=àr ld¾hlaIu jdhq m%jdyhla hgf;a ̂ 0.5 m/s& mj;ajd f.k hd hq;= h¡ ÿï l=àr 
hkq wka;rdodhl ridhksl øjH .nvd l< hq;= ia:dkhla fkd fõ¡ 
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YS;lrKh (Refrigerator)     

                       
YS;lrKh hkq YS;, r`ojd .ekSu i`oyd Ndú;d lrk ;dm mßjrKh l< iy tys isg ndysr 
mßirhg ;dmh yqjudre lrk ;dm fmdïmhlska iukaú; jQ NdKavh ls¡  
 
YS;lrKh ;=< we;s iEu øjHhla u kshudldrfhka my; úia;r wvx.= jk mßÈ f,an,a l< hq;= 
h. Èkh" ixfhda.fha fyda idïm,fha ku fyda mÍlaIK wxlh" idïm,h YS;lrKh ;=< ;nd .sh 
mqoa.,hdf.a ku iy Ndú; l< ødjlh fõ' idïm,h fyd`oska jid ;eìh hq;= h¡ lsisu úfgl 
úoHd.drfha YS;lrKh ;=< wdydr fkd ;eìh hq;= h¡ 
 
W`ÿka (Ovens) 
 
úoHd.drj, we;s W`ÿka idudkHfhka taldldÍ WIaK;ajhl mj;S¡ tajd úh<Su i`oyd iy fjk;a 
úoHd.dr wjYH;d i`oyd fhdod .; yels h¡ j¾. wäfha isg j¾. wä 32 olajd m%udKj,ska 
idudkHfhka we;s w;r WIaK;ajh 340 

o
C olajd muK by< kexúh yels h¡ 

                                           

;=,djka (Balances) 

 
Tng úoHd.drfha § idïm, uekSu i`oyd Ndú; lrk úúO ksrjoH;djfhka hq;= úúO j¾.fha 
;=,d yuqúh yels h¡ Wod¡ f,i 100.0 g" 23¡45 g iy 2¡233 mg oelaúh yels h¡ Tn fuu ;=,d Ndú; 
lsÍug fmr Wmfoia m;%sld lshjd f;areï .; hq;= h¡ 

 

 

 

 

 

 

 

 

 

 

  

rEmh. 1.4: ;=,d 7,8
 

 

wdi%e; c,h ksmojk hkaf;%damlrK (Water distillation plant) 

 
 
c,h hkq úoHd.drfha we;s b;du jeo.;a ødjlh fõ¡ c, lrduj,ska .,d tk c,h laf,daÍka 
fyda we;eï f,day whkj,ska iukaú; jk neúka wm th ødjK iE§ug fyda wfkl=;a úoHd.dr 
jev lghq;= i`oyd Ndú; fkd lrkafkuq¡ idudkHfhka wm wdi%e; c,h" foj;djla wdi%e; lrk 
,o c,h fyda whk bj;a l< c,h Ndú; lrkafkuq¡ úúO j¾.fha wdi%e; c,h ksIamdokh lrk 
hkaf;%damlrK /ila jdksc j .; yels jqj;a Ndú;d jk uQ,O¾uh tl u fõ¡ 3¡4¡2 fldgfia 
rEmfha mßÈ m<uqfjka u c,h kgjd jdIamh >kSNjkh lr ixY=oaO øjh fjka lrk ,o 
Ndckhlg tl;= lrkq ,nhs¡ whk rys; c,h ,nd.; yelafla legdhk yqjudre lrk 
friskhla yryd heùfuks¡ 
 

 

N%uK jdIamSldrlh (Rotary evaporator) 
 
N%uK jdIamSldrlhla hkq ridhksl úoHd.drj, we;s ødjKj, we;s ødjl ld¾hlaIu j yd uDÿ 
f,i jdIamSlrKh lrjk wegjquls¡ ødjKh fudagrhla ud¾.fhka N%uKh lrjk w;r thska 
ødjKfha jdIamSlrKh by< hhs¡ fuh N%uK jdIamSlrKh f,i y`ÿkajhs¡   
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rEmh. 1.5: N%uK jdIamSlrK 
9,10

 

 

c, ;dmlhla ̂ water bath& ;=< ;nd ødjKhla wjYH WIaK;ajhla iy mSvkh wvq lrñka wjYH 
mSvkh ,nd foñka ^c, fmdïmfhka$f;,a fmdïmfhka& l%ufhka ødjlh bj;a l< yels h¡  
fuu.ska iEfok ødjKfha jdIamh we;=<; msysá c, >kSldrlh (inbuilt water condenser)  
u.ska isis,a lr >kSNjkh lrk ødjKh ma,dial=j (receiving flask) ;=<g tl;= lr .kq ,nhs¡ 
fuu l%shdj,sh ßla; wdi%e;lrKhg (vacuum distillation) iudk fõ¡ N%uK jdIamSldrlfha 
igykla my; oela fõ¡ tys m%Odk fldgia y`ÿkd .kak¡ 

 
rEmh. 1.6: N%uK jdIamSlrKfha fldgia 11

 

 

.sks ksjqïldrl (Fire extinguisher) 

 
úoHd.drhl ;sìh yels wjodkï wjia:dj,ska tlla jkafka .sks .ekSuhs¡ úoHd.dr úúO oyk 
øjHj,ska iukaú; fõ ̂ Wod( lvodis" we`ÿï" ridhksl øjH" ødjK yd jdhQka&¡ .sks ksjdrKh l< 
yels wdldr 3 ls¡ bkaOk iemhqu je<elaùu (starvation)" Tlaiscka iemhqu kj;d oeóu 
(smothering) iy ;dmh wjfYdaIKh lsÍug ie<eiaùu (cooling) fõ¡  
 
.sks ksjqïldrlhla hkq ks;r yÈis ;;a;aj j, § Ndú; lrk l=vd m%udKfha .skaor ksjd oeóug 
fyda md,kh lsÍug Ndú; lrk il%sh .sks iqrlaIl wegjqu ls¡ .sks ksjqïldrlhla wf;a r`ojd 
.; yels .sks ksùug fhdod .kakd ridhksl øjHlska iukaú; is,skavrdldr mSvk n`ÿk ls¡ 
ixhq;sh wkqj .sks ksjqïldrl j¾. 4 lska iukaú; fõ¡ Wod( c,h" fmK" ldnkavfhdlaihsâ iy 
úh<s ridhksl l=vq fõ¡ l=vd .sks .ekSï j, § .sks ksùug .kakd we;sß,a,la (fire blanket) Ndú; 
l< yels fõ¡ úYd, mßudKfha .sks .ekSul § jydu Tn úiska .sks ksùfï tallh weu;sh hq;= 
h¡ .sks .ekSula we;s jqjfyd;a úoHd.drfhka bj;a ùu i`oyd újD; wjldYhla (assembly place) 
iys; yÈis bj;alsÍfï ie,eiaula (emergency evacuation plan) ;sìh hq;= fõ¡ 
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m%:udOdr fmÜáh (First Aid Box) 
 
iEu úoHd.drhl u m%:udOdr fmÜáhla ;sìh hq;= h¡ ffjoH Wmfoia ,nd .ekSug m%:u iq¿ 
mrsudKfha wk;=rej, § lghq;= l< hq;= wdldrh ms<sn`oj ld¾huKav,h mqyqKq ù isáh hq;= h¡   
 
m%:udOdr fmÜáfha ;sìh hq;= oE my; olajd we;¡ 
 

ÔjdKqyrKh lrk ,o l=vd we`ÿula (small sterilised dressings) 

ÔjdKqyrKh lrk ,o uOHu m%udKfha we`ÿula (medium sterilised dressings) 
ÔjdKqyrKh lrk ,o úYd, we`ÿula (large sterilised dressing) 
wef,k iq¿ ;=jd, jeiqï (adhesive wound dressing) 
;%sfldaKdldr fj¿ï má (triangular bandages) 
25 mm x 10 mm ZnO me,eia;r (25 mm x 10 m zinc oxide plaster) 

15 g ÔjdKqyrKh l< lmq mq¿ka (15 g sterilised cotton wool) 
weia wdf,amk (eye ointment tube) 
ÔjdKqyrKh l< weia jeiqï (sterilised eye pad) 

rn¾ mSvk fj¿ï má (rubber pressure bandage) 
h;=re lgq melÜ (packets of safety pins) 
l;=re hq.,la, 125 mm (pair of dressing scissors, 125 mm) 

veys w`vq hq.,la (pair of forceps) 
weia fiaÿï fnda;,hla (eye wash bottle) 

m%;skdYl ^úI îc kdYl& wdf,amkhla (tube of antiseptic cream) 
 

úoHd.drfha we;s wfkl=;a wxf.damdx. f,i" ÿrl;khla" flakaødmirl (centrifuges)" 
mSvk;dml (autoclaves)" fvisflagr (desiccators)" W`ÿka ;eá (hot plates)" r;a lsÍfï WmlrK 
(heating devices)" yÈis c, lrduhla ^emergency shower& iy weia fiaÿïldrl (eye washer) 
oelaúh yels h (rEmh 2 n,kak)¡ 

 
idrdxYh 
 

- úoHd.drh hkq b.ekaùu" m¾fhaIK lsÍu yd úYaf,aIKh lsÍug ilid we;s ia:dkhls¡   
- úoHd.dr Ndú; lrk mqoa.,hka tys we;s Nhdkl fyda wjodkï nj oek f.k isáh hq;= 

h¡   
- úoHd.drfha isák ish¨fokd u tys § isÿjk wk;=re j<lajd .ekSu i`oyd j.lSï iy.; 

f,i lghq;= l< hq;= h¡ 
- tla tla úoHd.dr úiska úoHd.drfha we;s wka;rdodhl øjH j¾.SlrKh lr iy wod< 

øjHfh ys iqrËl o;a; m;%h ^MSDS) iys; wka;rdodhl øjH ,ehsia;=jla kv;a;= l< 
hq;= h¡ 

- m%Odk ridhk øjH 3la we;¡ ^i& >k " ^ii& øj" ̂ iii& jdhq¡ fuu j¾. ;=fkka jdhQka ksoyia 
ùu oeä ;¾ckhla t,a, lrhs. >khka hkq wju ;¾ckd;aul øjH jk uq;a" we;eï tajd 
b;d m%;sl%shdldÍ iy msmqreïldrl jk w;r wfklajd úLdol fõ¡   

- úúO mdßY=oaO uÜgïj,ska ridhksl øjH mj;S¡ Tfí wjYH;djhg wkqj Tn ksjerÈ 
fY%aKsh f;dard.; hq;= h¡ øjHj, mdßY=oaO nj wkqj ñ, .Kka úúO fõ¡ 

- Yajikh ^jdhq iy jdIam&" iug wjfYdaIKh ùu iy wê.%yKh hk l%shdjka isÿùfuka 
ridhksl øjH ydksodhl úh yels h¡  

- YS;lrKh ;=< we;s iEu øjHhlau kshudldrfhka úia;r wvx.= jk mßÈ f,an,a l< hq;= 
h¡ 

- Tng úoHd.drfha § idïm, uekSu i`oyd Ndú; lrk úúO ksrjoH;djfhka hq;= úúO 
j¾.fha ;=,d yuqúh yels h¡  
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- c, lrduj,ska .,d tk c,h laf,daÍka fyda we;eï f,day whkj,ska iukaú; jk neúka 
wm th ødjK iE§ug fyda wfkl=;a úoHd.dr jev lghq;= i`oyd Ndú;d fkd lrkafkuq¡  

- N%uK jdIamSldrlhla hkq ridhksl úoHd.drj, we;s ødjKj, we;s ødjl jdIamSlrKh 
lrjk wegjquls¡   

- .sks ksjdrKh l< yels wdldr 3 ls¡ bkaOk iemhqu je<elaùu (starvation)" Tlaiscka 
iemhqu kj;d oeóu (smothering) iy ;dmh wjfYdaIKh lsÍug ie<eiaùu (cooling) 
fõ¡  

- ffjoH Wmfoia ,nd.ekSug m%:u iq¿ mrsudKfha wk;=rej, § lghq;= l< hq;= wdldrh 
ms<sn`oj ld¾huKav,h mqyqKq ù isáh hq;= h¡    

 

wNsu;d¾: 
 
Tn fuu ieish wjidkfha oS my; i|yka oE W.; hq;= h¡   

- úoHd.drfha we;s øjH yd WmlrK ,ehsia;= .; lsÍug¡ 
- úoHd.drfha we;s wka;rdodhl ridhksl øjHj,ska we;sjk wjodku yd Nhdkl nj¡ 
- úoHd.drfha we;s øjH yd WmlrK Ndú;d lsÍug¡ 
- øjHfhys iqrËl o;a; m;%h iy wka;rdodhl øjH ,ehsia;=jlska f;dr;=re .ekSug yd 

wka;rdodhl ridhksl øjH m%fõYfuka mßyrKh lsÍug¡ 
- úúO fYa%Ksj, ridhksl øjH j¾.SlrKh lsÍug¡ 

 

ls%hdldrlu 2 

 

2.1   wka;rdodhl ridhksl øjH hkafkka woyia jkafka l=ula o@ 
2.2   ms<sldldrl øjH myla kï lrkak¡ 
2.3   msmsreïldrl øjH myla kï lrkak¡ 
2.4   m%n, Tlaisldrl ;=kla kï lrkak¡ 
2.5    úh<Sfuka miq msmsÍug ,laúh yels øjH folla kï lrkak¡ 
2.6   YS;lrKh ;=< idïm, fnda;,hla .nvd lrkafka kï Tn f,an,fha oelaúh hq;= 

f;dr;=re fudkjd o@ 
2.7   mqoa.,fhl=g ridhksl øjHhla ydksodhl úh yels wdldr ;=k fudkjd o@ 
2.8   m%Odk ridhksl øjH j¾. ;=k fudkjd o@ 
2.9   m<uq ieisfha § olajd ke;s Tng úoHd.drfha § fidhd.; yels øjH ,ehsia;=.; lrkak¡ 
2.10  .sks .ekSula j<lajd .ekSu i`oyd isÿ l< yels l%shdud¾. fudkjd o@ 
2.11  .sks ksjqïldrl j¾. y;r fudkjd o@ 
2.12 m%:udOdr fmÜáhl ;sìh hq;= lreKq y;rla kï lrkak¡ 
2.13  my; oelafjk j.ka;sj, i;H wi;H nj olajkak¡ 

(a) úoHd.drfha isák ish¨ fokd tys § isÿjk wk;=re j<lajd .ekSug j.lSï iy.; 
f,i lghq;= l< hq;= h¡ ^i;H$wi;H& 

(b) iïu; ødjK iE§u i`oyd idudkH lreKq i`oyd Ndú;d lrk ridhksl øjH fY%aKsfha 
rihdksl øjH Ndú;d l< yels h¡ ^i;H$wi;H& 

(c) weks,Ska" khsfg%dfnkaiSka" ldnka fgg%dlaf,darhsâ yd laf,dafrdaf*daï iu ;=<g 
wjfYdaIKh fõ¡ ^i;H$wi;H& 
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2 úoHd.drfha § iqrlaIdj 

 

 

 
 
ye`Èkaùu 
 
m<uq ieisfha § úoHd.drfha § Tng fidhd .; yels øjH yd WmlrK iy Tfí lghq;= 
ld¾hlaIuj iy iqrlaIdldÍj isÿlr .kakd wdldrh oelafjk idudkH f;dr;=re ms<sn`o j wm 
úiska idlÉPd lf<uq¡ fuu ieisfha § wm jeämqru wjOdkhla fhduq lrkafka úoHd.drfha § 
iqrlaIdj i<iajd .; yels wdldrh ms<sn`oj fõ¡ iqrlaIdj i,iajd .ekSu úoHd.drfha lghq;= 
lrk ish¨ fokdf.au iduQysl j.lSula fõ¡ fkd.e<fmk woyia" idudkH oekSu fkdue;s ùu 
iy kshñ; Wmfoia ms<sfkdme§u hk lreKq ksid yÈis wk;=re ks;r isÿ fõ¡ wkdrlaIs; 
l%shdldrlïj, kshef,kafkl=g WmfoaYlfhl=g$iqrlaIs;;dj ms<sn| j.lsh hq;= ks<Odßfhl= 
g jd¾;d lsÍug miqng fkd úh hq;= h¡ ish¨ wk;=re iy wdikak wk;=re jd¾;d ^f,aLk.;& 
l< hq;= fõ¡ wk;=re j<lajd.; yels wdldrh ms<sn`o iqrlaIs;;dj ms<sn| j.lsh hq;= ks<Odßfhl= 
iu`. idlÉPd l< hq;= fõ¡ isÿùï fmd;la ^indicent book& mj;ajd .; hq;= fõ¡ 
 

2.1 úoHd.drfha § iqrlaIdj  

 

 
 

 

úoHd.drfha § iqrlaIdj12 ´kEu úoHd.drhl we;s jeo.;a u ldrKdjls¡ iqrlaIl kS;s iy 
ixfla; Tng fyda wfkla whg ;=jd, isÿùu j<lajd .ekSug jeo.;a fõ¡ yÈis wk;=rla isÿ jQ 
úg Tn úiska mqreÿ mqyqKq lrk ,o iqrlaIs; l%shdud¾. Wmfhda.S l< yels fõ¡ mqoa., iqrlaIdj" 
úoHq;fhka iqrlaId ùu" hka;%j,ska iqrlaId ùu iy ùÿre NdKavj,ska iqrlaId ùu f,i m%Odk 
lreKq lsysmhla oelaúh yels h¡ 
 

2.1.1 mqoa.,sl iqrlaIdj 
 

 
 

                rEmh. 2.1: we;eï mqoa.,sl iqrlaIl WmlrK13,14,15,16,17 
 
 
Tfí fm!oa.,sl iqrlaIdj yd wfkla mqoa.,hka f.a iqrlaIdj ;rï jeo.;a jk lsisjla fkd ue;¡ 
we;eï jeo.;a kS;s iy ms<sfj;a my; ,ehsia;= .; lr we;¡ 
 

 Tn jev lrk ia:dkh msßisÿj ;nd .kak¡ ^hym;a .Dy md,kh" 3'1 fldgi& 
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 Tfí iqrlaIl m<|kd m<|.kak .kak¡ ^weia wdjrK" lnd" w;ajeiqï" im;a;=& 

 ´kEu ld¾hhla fyda mÍlaIKhla wdrïN lsÍug fmr is;kak¡ 

 ish¨ u ridhksl øjH Nhdkl f,i i,lkak¡ 

 M,odhS ÿï l=àrhla yels iEu úfgl § u Ndú;d lrkak¡ 

 lsisu úfgl úoHd.drfha isg wdydr .ekSu" lsisjla mdkh lsÍu fyda ÿï mdkh lsÍu isÿ 
fkd l< hq;= h¡ 

 lsisu úfgl úoHd.drfha lnd iys; j ld¾hd,hg fyda fjk;a ia:dkhlg úfYaIfhka 
u wdydr .kakd ia:dk fj; .uka fkd l< hq;= h¡ 

 úoHd.drfha lsisu úfgl ;ksju jev fkd l< hq;= h¡ jev lrk ia:dkfha § úys¿ ;y¿ 
lsÍfuka je<lS isáh hq;= h¡ 

 ;udg whs;s ke;s lsisÿ jevla fyda mÍlaIKhla isÿ fkd l< hq;= h¡ 

 msfmÜgq mqrjkhlska muKla msfmÜgqjg ødjK .; hq;= h¡ 

 úoHd.drfha we;s ridhksl øjH lsisjla bj;a fkd l< hq;= h¡ 

 úoHd.drfhka bj;ajk úg Tfí oE; fyd`oska fiaÈh hq;= h¡ 

 hïlsis .eg¿ldÍ wjia:djla Woa.;jqjfyd;a WmlrK yd ridhksl øjH fkdj Tn yd 
wfkla whf.a Ôù; iqrlaId lr.; hq;= h¡ 

 
fm!oa.,sl iqrlaIl lreKqj, ixfla; yd tajd Ndú;d jk wdldrh ms<sn`o we;s Wmfoia my; 
olajd we;¡ 
 
mqoa., iqrlaIdj i`oyd we;s wdïmkakj, ixfla; 
 

m%fõYï jkak  

m%fõYï úh hq;= ia:dk wjg fuu ixfla;h fhÈh hq;= fõ¡ hïlsis 
fldgilg fyda l%shd mámdáhlg o fuu ixfla;h fhdokq ,efí¡ 

 

 

weia iqrlaIl WmlrK 

iqrlaIl Wmeia hqj,la iEu úfgl u me<`Èh hq;= h¡  
 

uqyqK wdjrK 

wjYH úfgl § uqyqKq wdjrK me<`o isáh hq;= h¡  
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mdo wdjrK 

iEu úfgl u mdo wdjrK me<`o isáh hq;= h¡  
 

w;ajeiqï  
 
wjYH úfgl § w;ajeiqï me<`osh hq;= h¡ ^Tn úiska ksjerÈ w;ajeiqï 
wod< ld¾hhg fhdod.kafka o hk j. w;ajeiqï ms<sn`o f;dr;=re olajd 
we;s igyk mÍlaId lr ne,sh hq;= h¡& 
 

 
 

ysia wdjrK 

wjYH úfgl § ysia wdjrK me<`Èh hq;= h¡  
 

úoHd.dr lnd 

úoHd.dr lnd fyda ndysr iqrlaIl we`ÿula iEu úfgl u me<`Èh hq;= h¡  
 

wdydr mdk Ndú;h imqrd ;ykï 

lsisu úfgl fuu ia:dkfha wdydr mdk .ekSu ;ykï fõ¡  
 

w;ajeiqï Ndú;d fkdl< hq;=h 

úoHd.drh ;=< fodfrys fuu i<l=Kq oelsh yel¡ fuu ixfla;fhka 
msg; úoHd.dr w;ajeiqï Ndú;d fkd l< hq;= h¡ 
 

 
 

úlsrKYS,s yeÿkqï ixfla;h 

ud;%dudkh ^dosimeter& wjYH úfgl § me<`Èh hq;= h¡   
 

Yajdilh ^Respirator& 

ksjerÈ ldá%chlg iïnkaOjQ Yajdilhla me<`Èh hq;= h¡  ish¨ u 
Yajdil Ndú;d lrkakka tajd iú lrk wdldrh iy Ndú;d lsÍug fmr 
iqÿiq mqyqKqùula ,o hq;= h¡ 
 

 
 

 
wlaIs ldp me<`§fuka je<lsh hq;= h¡ È.= ysiflia msgqmig lr ne`o ;eìh hq;= h¡ ,sys,a we`ÿï fkd 
weÈh hq;= h¡  
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l%shdldrlu 3 
 

3.  úoHd.drfha Ndú;d jk úúO j¾.fha w;ajeiqï yd weia iqrlaIl WmlrK j¾. ,ehsia;= .; 
lrkak¡ 

 

 
 
2.1.2 úoHq;fhka iqrlaId ùu 
 
Tn Ndú;d lrk ish¨ u úoHd.drj, úoHq;h we;¡ iEu úÿ,s WmlrKhla u iqrlaIdj yd 
l%shdldÍ;ajh Ndú;hg m%:u mÍlaId lr ne,sh hq;= h¡ ødjK" wï, yd ridhksl øjH iu`. .eàu 
ksid fla; yd iaúpj,g ydks úh yels neúka úfYaI wjOdkhla ta i`oyd fhÈh hq;= h¡ fo wdldr 
yd ;=ka wdldr wkqj¾;l yd úia:drK lsÍfuka je<lsh hq;= h¡ 
 
úoHq;fhka isÿjk wk;=rej,g m%Odk f,i u n,mdk fya;= my; oela fõ¡ 
 

 - fodaI iys; WmlrK Ndú;h yd fodaI iy.; f,i iú lsÍu ^installation& 
 - wkdrlaIs; Ndú;h 
 - wkdrlaIs; mßirh ^;dmh" jdhQka" ødjK" wï, wdÈh& 
 
úÿ,sfhka iqrlaId ùu g we;s ixfla; lsysmhla my; oela fõ¡ 
 

 
 

rEmh. 2.2: we;eï úoHq;a iqrlaIl ixfla;18 
 

2.1.3 ùÿre NdKav j,ska iqrlaId ùu 
 
úoHd.drfha we;s fndfyda WmlrK idod we;af;a ùÿre j,sks¡ ridhk úoHdfõ § ùÿre Ndú; 
lrkafka th idudkHfhka ´kEu j¾.hl ridhksl øjHhla iu`. idfmalaIj WodiSk neúks¡  
úoHd.drfha we;s ùÿre NdKav o< jYfhka —uDÿ˜ ùÿre yd —oDv˜ ùÿre f,i fldgia follg fnod 
fjka lr oelaúh yel¡  
  
—uDÿ˜ ùÿre idod we;af;a le,aishï yhsfv%dlaihsâ ̂fidavd-,hsï& j,sks¡ by< m%idrK wxlhla iy 
wvq øjdxlhla ̂ 600-800 0C& we;s neúka tajd ;dmhg Tfrd;a;= fkd foa$;dmhg m%;sfrdaë fkd fõ¡ 
wêl WIaK;ajhlg yÈishlg ksrdjrKh jqjfyd;a leãug fyda msmsÍug ,la fõ¡ ;dm ;eá ̂ hot 

plate& fyda újD; oe,a, jeks wêl ;dmhla ksmofjk ia:dkj, § Ndú;d l< fkd yel¡ —oDv˜ 
ùÿre ksmojd we;af;a ;dm m%;sfrdaë;dj olajk fndafrdis,SflaÜ ^mhsfrlaia Pyrex& ùÿre j,sks¡  
th iDcqj u wêl ;dmhg ksrdjrKh l< yels h¡ 
  
úoHd.dr úYaf,aIK ùÿre WmlrK wka;¾; jk fldgila jk tajd m%fõYfuka mßyrKh l< 
hq;= h¡ wm úiska ùÿre NdKav iúlsÍfï § yd msßisÿ lsÍfï § iq¿ wk;=re isÿ úh yels h¡ 
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ùÿre NdKavhla f;dard .ekSfï § fyda Ndú;d lsÍfï § my; oelafjk lreKq ms<sn`o ie<ls,su;a 
úh hq;= h¡ 
 

- msßisÿ yd me¨ï rys; ùÿre NdKav Ndú; l< hq;= h¡ 
- .e<fmk NdKavhla yd Wmldrl Ndú; l< hq;= h¡ 
- mSvk yd ßla;l iïnkaO lghq;= i`oyd iúu;a ùÿre NdKav fhdod .; hq;= h¡ 
- .e<fmk iqrlaIl Wmdx. me<`o isáh hq;= h¡ 
- ì`ÿkq ùÿre n`ÿka Ndú; fkdl< hq;= w;r tajd w¨;ajeähd fyda bj;a l< hq;= h¡ 
- mhsfrlaia ùÿre m%;spl%SlrKh l< fkd yel¡ 

 
úfYaIfhka ùÿre k< lemSfï §" ì`ÿkq ùÿre mßyrKfha§ yd ì`ÿkq ùÿre NdKav bj;a lsÍfï § 
Tn m%fõYfuka lghq;= l< hq;= h¡ Tn ùÿre k<hla lemsh hq;= wdldrh my; olajd we;¡ Tfí 
oEÕs,s iqrlaId lsÍug w;ajeiqï Ndú;d lrkak¡ 
 

 . 

 

                      rEmh. 2.3: ùÿre k,hla lmd .kakd wdldrh19,20 
 

 
l%shdldrlu 4 
 

4.  ùÿre lmkhla ^glass cutter& Ndú;d lr me,aula idod ùÿre nghla lmd .kak¡ 
 

 

2.1.4 hka;%j,ska iqrlaId ùu 
 
wm úiska úoHd.drfha § úúO hdka;%sl WmlrK úYd, m%udKhla Ndú;d lrkq ,efí¡ we;eï tajd 
úoHq;fhka mK .kajkq ,efí¡ 
 
wm úiska m%fõYï úh hq;= wjia:d fufia h¦ 

- ødjK fnda;,a iy wfkl=;a ridhksl øjH wm m%jdykh$/f.k hkq ,nkafka nyd¨ula 
$fg%d,shla Ndú;fhks¡ fnda;,hla lsisu úfgl tys láka (neck) Tijd /f.k fkd hd 
hq;=h¡   

- wm úiska ridhksl øjH" úYd, Ndck" ridhksl neyer lsÍï yd jdhq is,skavr m%jdykh 
lsrSfï oS yd ia:dms; lsrSfï oS  

- jdhq is,skavr Ndú; lsrSfï oS ^Wm.%ka:-I § we;s ,ehsia;=j n,kak& 
- N%uK WmlrK ^N%uK jdIamSlrK" uka:l wdÈh& Ndú; lsrSfï oS 

 

2.2 iqrlaIl ixfla; 
 
úúO rgj,aj, ñksiqka úiska úúO NdId úYd, m%udKhla Ndú;d lrhs¡ tu ksid ridhksl øjHj, 
.=Kdx. Ñ;%j,ska ksrEmKh lsÍu jeo.;a fõ¡ úúO iqrlaIl ixfla; my; olajd we;¡ 
 

 

 

 lemqu 
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.sks .kakd iq¿hs (FLAMMABLE) 

 

 

 
 

rEmh. 2.4: .sks .kakd iq¿ øjH i|yd we;s iqrlaIl ixfla;21,22,23  
 

 
.sks .kakd iq¿ øjH hkq jyd Êj,kh$oykh úh yels >k" øj" jdIam$jdhq fõ¡ th Êj,kh ù 
m%pKav yd wLKav f,i oykh ùfuka nrm;< wka;rdodhl øj ksmoúh yels h¡ Êj,kdxlh 
60 

o
C jvd wvq øj .sks.kakd iq¿ øj f,i i<lkq ,efí¡ Wod( 

 

weisfgdaka (acetone) ihslaf,dfylafiaka (cyclohexane) 

idkaø weisála wï,h (acetic acid, glacial) t;fkda,a (ethanol) 

weuhs,a khsfÜ%Ü (amyl nitrate) fu;fkda,a (methanol) 

fnkaiSka (benzene) whsfidfm%dmfkda,a (Isopropanol) 

ldnka vhsi,a*hsâ (carbon disulphide) 

 

 

 

úLdokh jk iq¿hs (CORROSIVE) 

 

 

 
rEmh. 2.5: úLdokh jk iq¿ øj i|yd we;s iqrlaIl ixfla;24,25

 

 
 
úLdokh jk iq¿ øjhla hkq .eàu ksid iÔù mgl ;=< wm%;sj¾;H fjkiaùula fyda 
ksÍlaIKd;aul laIhùula we;s l< yels ridhksl øjhlska iukaú; >k$øj fõ¡ we¨ñkshï$ 
jdfka u; wêl úLdok iS>%;djhla we;s l< yels øjhla fõ¡ Wod( 
 

i,a*shqrsla wï, (sulphuric acid)  

yhsfv%dlaf,darsla wï,h (hydrochloric acid) 

khsá%la wï,h (nitric acid)         

yhsv%cka *aÆjrhsâ (hydrogen fluoride) 

fmdiaf*drsla wï,h (phosphoric acid)   

fmdgEishï yhsfv%dlaihsâ (potassium hydroxide) 

fmdgEishï fl%dafïÜ (potassium chromate)       

fidaähï yhsfv%dlaihsâ (sodium hydroxide) 

idkaø weisála wï,h (glacial acetic acid)    
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úI iys; øjH (POISONOUS MATERIAL) 

 

 

 
 

rEmh. 2.6: úI iys; øjH i|yd we;s iqrlaIl ixfla;26,27,28 

 
i;a;ajhka fhdod lrk mÍlaIK u; mokï j" ñksiqkag úI iy.; fyda w;sYh fõokdldÍ 
fi!LHhg wka;rdodhl úh yels øjH$jdhq fõ¡ Wod( 
 

weks,Ska (aniline)      

uzlrs(II) laf,darhsâ (mercury(II) chloride) 

wdiksla g%hslaf,darhsâ (arsenic trichloride)   

fu;s,a whsfidihfkaÜ (methyl isocyanate) 

le,aishï ihkhsâ (calcium cyanide)    

khsfg%dfnkaiSka (nitrobenzene) 

ldnka fgg%dlaf,darhsâ (carbon tetrachloride)   

*Sfkda,a (phenol) 

laf,darf*daï (chloroform)     

fgd¨hSka vhswhsfidihfkaÜ (toluene diisocyanate) 

 

 

 

msmqreïldrl (EXPLOSIVE) 

 

 

 
rEmh. 2.7: msmqreïldrl i|yd iqrlaIl ixfla;29

 

 
wkfmalaIs; lïmkhla" mSvkhla fyda wêl WIaK;ajhlg ksrdjrKh jqjfyd;a laIKslj 
mSvkhla" jdhqjla fyda ;dmhla ksmojk øjH msmqreïldrl kï fõ¡ ^1¡2¡4 fldgi n,kak&¡ Wod( 
 

wefudakshï mzlaf,daf¾Ü (ammonium perchlorate)   

mslarsla wï,h (picric acid) 

wefudakshï mslaf¾Ü (ammonium picrate)        

g%hskhsfg%dfgd¨hSka (TNT - trinitrotoluene) 

fírshï taihsâ (barium azide)             

fgg%fida,a-1-weisála wï,h (tetrazol-1-acetic acid) 

 

 
 
 

http://4.bp.blogspot.com/_XUmkUJg0r4A/SfM8-RAxgOI/AAAAAAAAAHQ/7D7-Gg04sLY/s1600-h/poison.gif
http://2.bp.blogspot.com/_XUmkUJg0r4A/SfM8-cKzZTI/AAAAAAAAAHY/us5F8_E1138/s1600-h/poison_gas.gif
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w.aksiaMqrl (PYROPHORIC) 

 
wkfmalaIs; lïmkhla" mSvkhla fyda wêl WIaK;ajhlg ksrdjrKh jqjfyd;a iajhxisoaOj 
mSvkhla" jdhqjla fyda ;dmhla ksmojk øjH msmqreïldrl kï fõ¡ ^1¡2¡4 fldgi n,kak& Wod( 
 

il%sh ldnka (activated carbon)      

fmkagdfndaf¾ka (pentaborane) 

we¨ñkshï we,alhs,a fya,hsv (aluminium alkyl halides)    

fmdia*ria ^ly iy iqÿ& (phosphorus - yellow and white) 

we¨ñkshï we,alhs,a yhsv%hsv (aluminium alkyl hydride)    

hqf¾kshï f,dayh (uranium metal) 

we¨ñkshï fndafrdyhsv%hsv (aluminium borohydride)    

iskala l=vq (zinc powder) 

ue.akSishï l=vq (magnesium powder)     

i¾fldakshï l=vq (zirconium powder) 

 

m%;sl%shdYS,S m%;sldrl ̂ Wod( ;D;sl ìhqghs,a ,s;shï - tertiary butyllithium & lvodis fyda we÷ïj, 
;ejreK fyd;a iajhxisoaOj .sks .ekSï isÿ úh yels h¡    
  

 

ms<sldldrl (CARCINOGEN) 

 

 
 

rEmh. 2.8: ms<sldldrl i|yd iqrlaIl ixfla;30
 

 
ms<sldldrl øjHhla hkq ñksiqka ;=< ms<sld we;s lsÍug fya;=ldrl jk fyda ms<sld we;s lsÍug 
yelshdjla we;ehs ie<lsh yels ^i;a;ajhkag ms<sld we;s lsÍug fya;=ldrl jk ksid& øjH fõ 
^1¡2¡3 fldgi n,kak&¡ Wod( 
 

wel%hsf,dkhsg%hs,a (acrylonitrile)  

Bhï (lead)  

weianeiafgdia (asbestos)      

fmd,slaf,dafrdnhs*Skhs, (PCBs - polychlorobiphenyls) 

fnkaiSka (benzene)  

mzlaf,dafrdt;s,Sska (perchloroethylene) 

ldnka fgg%dlaf,darhsâ (carbon tetrachloride)   

iaghsrska (styrene) 

f*daue,aäyhsâ (formaldehyde)    

fgd¨hSka-2"4-vhswhsfidihfkaÜ (toluene-2,4-diisocyanate) 
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Tlaisldrl (OXIDISER AND OXIDISING AGENT) 

 

  
rEmh. 2.9: Tlaisldrl i|yd iqrlaIl ixfla;31

 

 
Tlaisldrlhla hkq ldnksl øjHhl oykh jeä lrk fyda Bg fya;= jk fya;=ldrl jk 
Tlaiscka ksmojk øjH fõ¡ .sks .kakd iq¿ wjia:dj, § Tlaisldrlhla lemS fmfkk 
wka;rdhlhla fõ¡ fï iu`. >Ügkh ldrï odyl we;s ùug fya;= fõ¡ Wod( 
 

wefudakshï vhslaf,daf¾Ü (ammonium dichlorate)   

fmdgEishï khsfÜ%Ü (potassium nitrate) 

wefudakshï khsfÜ%Ü (ammonium nitrate)   

fmdgEishï mzuex.fkaÜ (potassium permanganate) 

yhsv%cka mzTlaihsâ (hydrogen peroxide)   

is,aj¾ khsfÜ%Ü (silver nitrate) 

f,â khsfÜ%Ü (lead nitrate)        

fidaähï khsfÜ%Ü (sodium nitrate) 

khsá%la wï,h (nitric acid) 

 
 
úlsrKYS,S øjH (RADIOACTIVE MATERIAL) 

 

 

 
 

rEmh. 2.10: úlsrKYS,S øjH i|yd iqrlaIl ixfla;32,33,34 

 
mrudKql kHIaáhl wia:dhS;dj ksid whkSlrK úlsrK ksl=;a lrkakd jQ m%Nj m%;sl%shdYS,S fõ¡ 
Wod(  

 
ldnka-14 (carbon-14) fmdia*ria-32  (phosphrous-32) 

fglakSIshï-99 (technetium-99)    ma¨fgdakshï-241 (plutonium-241) 

whäka-131 (iodine-131)     reîähï-87 (rubidium-87) 

l%smafgdaka-85 (krypton-85)     f;darshï-228 (thorium-228) 

ksfhdaìhï-95 (niobium-95)    á%áhï-3 (tritium-3) 

f¾ähï-225 (radium-225)     hqf¾kshï-238 (uranium-238) 

 
whkSlrK úlsrKj,g wêl f,i cSù mgl ksrdjrKh ùfuka ffi,j,g ydks isÿ úh yels 
h¡  
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WoaoSml øjH (IRRITANT/HARMFUL) 

 

   
rEmh. 2.11: WoaoSml øjH i|yd iqrlaIl ixfla;35 

 
ridhksl l%shdjla ksid iÔù mglhlg m%;sj¾;H$wm%;sj¾;H odyl n,mEula t,a, l< yels 
øjHhla ydksodhl øjHhla (lacrymator) f,i ye`Èka fõ¡ 
 

odyl (COMBUSTIBLE) 

 
 

rEmh. 2.12: odyl i|yd iqrlaIl ixfla;36 
 
wvq Êj,k wxlhla iys; ^myiqfjka Êj,kh jk& øjH odyl f,i i,lkq ,efí¡ Wod( Êj,k 
wxlh 60 

o
C iy 90 

o
C w;r mj;sk øj 

 

wka;rdhl ridhksl øjH (HAZARDOUS CHEMICAL) 

 

 
rEmh. 2.13: wka;rdhl ridhksl øjH i|yd iqrlaIl ixfla;37  

 
ukqIHhkaf.a fi!LHh yd iqrlaIdj flfrys wys;lr n,mEï t,a, l< yels .=Kdx. we;s mq¿,a 
mrdihl úysÿKq øjH fyda øjH ñY%Khla wka;rdhl ridhksl øjHhla f,i ye`Èka fõ¡ 
 

mdßißl wka;rdodhl (ENVIRONMENTAL HAZARD) 

 

  
 

rEmh. 2.14: mdrsirsl wka;rdhl i|yd iqrlaIl ixfla;38 

 
úoHd.dr ridhksl øjH ksjerÈ wdldrfhka mßirhlg uqod fkd yeÍu ksid we;eï mdßißl 
wka;rdodhl ;;a;ajj,g uqyqKmEug isÿ fõ¡ ridhksl wmøjH ksishdldrj neyer lsÍu 
w;HdjYH fõ¡ 
 

 

http://2.bp.blogspot.com/_XUmkUJg0r4A/SfM9k4wFXRI/AAAAAAAAAHo/s2rZ42bii20/s1600-h/spontaneously_combustible.gif
http://4.bp.blogspot.com/_XUmkUJg0r4A/SfM7_5xLzZI/AAAAAAAAAGY/s4GTFMGu2oE/s1600-h/inhalation_hazard.gif


Y%S ,xld újD; úYajúoHd,Sh m%ldYkhls 
2019 

22 

idrdxYh 
 

- iqrlaIdj i,iajd.ekSu úoHd.drfha lghq;= lrk ish¨fokd f.a u iduQysl j.lSula fõ¡  

- idudkH oekSu fkdue;s ùu iy kshñ; Wmfoia ms<sfkdme§u hk lreKq ksid yÈis 
wk;=re ks;r isÿ fõ¡   

- ish¨ wk;=re iy wdikak wk;=re jd¾;d ^f,aLk .;& l< hq;= fõ¡  

- úoHd.drfha oS iqrlaIl kS;s ms<smeoSu u.ska Tng wk;=rl oS lghq;= l< wdldrhg fyd|ska 
uqyqK oSug isÿ fõ. 

- Tfí fm!oa.,sl iqrlaIdj yd wfkla iqrlaIdj ;rï jeo.;a jk lsisjla fkdue;¡   

- iEu úÿ,s WmlrKhl u iqrlaIdj yd l%shdldÍ;ajh Ndú;hg m%:u mÍlaId lr ne,sh hq;= 
h¡  

- —uDÿ˜ ùÿre idod we;af;a le,aishï yhsfv%dlaihsâ ^fidavd-,hsï& j,ska jk w;r —oDv˜ 
ùÿre ksmojd we;af;a ;dm m%;sfrdaë;dj olajk fndafrdis,SflaÜ ̂ mhsfrlaia Pyrex& ùÿre 
j,sks¡ —uDÿ˜ ùÿre ;dmhg m%;sfrdaë fkdjk w;r fndafrdis,SflaÜ ùÿre iDcqju wêl 
;dmhg ksrdjrKh l< yels h¡  

- ùÿre NdKavhla Ndú; lsÍfï § m%fõYfuka mßyrKh l< hq;= h¡ 
- wm úiska ridhksl øjH" úYd, Ndck" ridhksl neyer lsÍï yd jdhq is,skavr m%jdykh 

m%fõYfuka l< hq;= h¡ 
- úúO iqrlaIl ixfla; ms<sn| oekqula Tng ;sìh hq;= w;r wka;rdodhl fyda úI iys; 

ridhksl øjH mrsyrKh lsrSu wk;=reodhl fõ. 

 
wNsu;d¾: 
  
Tn fuu ieish wjidkfha oS my; i|yka oE W.; hq;= h¡   

- úoHd.drfha iqrlaIdj isÿ lrk wdldrh idlÉPd lsrSug 
- fm!oa.,sl $ úoHq;h iïnkaO $ ùÿre NdKav iïnkaO yd hka;% iQ;% iïnkaO iqrlaIdj 

hkq fudkjdoehs idlÉPd lsrSug 
- iqrlaIl ixfla; y`ÿkd .ekSug 
- úoHd.drfha we;s fmdÿfõ we;s wka;rdodhl ridhksl øjH y`ÿkd .ekSug.  

 

l%shdldrlu 5 

5.1   .sks.kakd iq¿ ødjK myla kï lrkak¡ 
5.2   úLdokldrl øjH myla kï lrkak¡ 
5.3   úIodhS øjH myla kï lrkak¡ 
5.4   —w.aksiaMQgl˜ (pyrophoric) hkafkka woyia lrkafka l=ula o@ 
5.5   úoHd.drfhka fidhd.; yels ms<sldldrl øjH myla kï lrkak. 

5.6   my; oelafjk øjH yd ne`ÿkq Nhdkl frda. ;;a;ajh$wk;=re y`ÿkd.kak. 
a) yhsv%cka mzTlaihsâ ……………………… 

b) ldnka fgg%dlaf,darhsâ ……………………… 

c) f;darshï-228 ……………………… 

d) fmdia*ria ……………………… 

e) i,a*shqrsla wï,h ……………………… 

f) weisfgdaka ……………………… 

g) yhsv%cka *af,darhsâ ……………………… 

h) ldnka vhsi,a*hsâ ……………………… 

i) mslarsla wï,h ……………………… 

j) fmdgEishï mzuex.fkaÜ ……………………… 
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5.7   Tnf.a fm!oa.,sl fi!LHh fjkqfjka Tn fkd l< hq;= foaj,a myla kï lrkak. 

5.8   Tn úÿ,sfhka isÿjk wk;=rej,ska iqrlaId jkafka flfia o@ 
5.9   ùÿre NdKavj,ska isÿúh yels wk;=re j<lajd .ekSug .; yels l%shdud¾. fudkjd o@ 
5.10  my; ixfla; y`ÿkd.kak. 

  

(a)     (b)        (c)        (d)  
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3 hym;a úoHd.dr ms<sfj;a 
 

 
 
 
ye`Èkaùu 
 
wms m<uq ieisfha § ms<sldldrl yd msmqreïldrl we;=¿ wka;rdhl ridhksl øjH ms<sn`oj 
idlÉPd lf<uq¡ fojk ieisfha § wm úiska idlÉPd lrk ,oafoa iqrlaIl ixfla; we;=¿ 
úoHd.drfha § iqrlaIdj ms<sn`ojhs¡ fuu ieisfha § wm wjOdkh fhduq lrkq ,nkafka hym;a 
úoHd.dr ms<sfj;A ms<sn`oj h¡ úúO j.lSï iy ld¾hka iys; úYd, m%udKhla úiska úoHd.drh 
mßyrKh lrk nj wms oksuq¡ ^1¡1 fldgi n,kak& ish¨fokd úiska u Tyq$wehf.a N+ñldj iy 
Tjqkaf.ka n,dfmdfrd;a;= jk ld¾hfha iajNdjh oek f.k isáh hq;= h¡ jevìu hym;a .Dy 
md,khla hgf;a mj;ajd .ekSu" ridhksl øjH m%fõYfuka mßyrKh lsÍu" ødjK msßisÿ lsÍu" 
m%dfhda.sl m¾fhaIK yd m¾fhaIKd;aul lghq;= lsÍu fuu ld¾hhkaj,g wh;a fõ¡   
 

3.1 hym;a .Dy md,khla mj;ajd .ekSu 
 
úoHd.drh ms<sfj,g iy msßisÿj mj;ajd .; hq;= h¡ hym;a .Dy md,khla mj;ajd .ekSu i`oyd 
tia-5 (5S) ixl,amh msysgjd we; ^Sort-fjkalsÍu" Stabilize-msysgqùu" Shine-Tmoeóu" 
Standardize-m%ñ; lsÍu" Sustain-mj;ajd .ekSu&. tia-5 hkq jev ìul fyda úoHd.drhl we;s 
lreKq iy fiajdjka Èkm;du ld¾hlaIuj lrf.k hdug ilid we;s l%shdmámdá fõ¡   
 

my; i`oyka jels j,ska fuh myod Èh yelsh: 
1. fjkalsÍu (Sort) - wkjYH øjH yd ;jÿrg;a wjYH ke;s øjH j,ska ñ§u¡ 
2. msysgqùu (Stabilize) - wjYH lreKq i`oyd kshñ; ia:dkhla ilid .ekSu¡ 
3. Tmoeóu (Shine) - jevìu msßisÿ lsÍu yd ixúOdkd;aul lsÍu¡ 
4. m%ñ;lsÍu (Standardize) - ish¨fokd u wvx.= øjH y`ÿkd.kakd iy isÿlrk wdldrh                                     

                      iudk ùu¡ 
5. mj;ajd .ekSu (Sustain) - Èkm;d isÿlrk l%shdldrlï i`oyd tia 5 ixl,amh we;=<;a  

                       lsÍu¡ 
 

 

 
 

rEmh. 3.1: tia 5 ixl,amh (fjkalsÍu, msysgqùu, Tmoeóu, m%ñ;lsÍu iy mj;ajd .ekSu) 
39
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hym;a úoHd.dr ms<sfj;a Tng ld¾hlaIuj yd M,odhS f,i lghq;= lr f.k hdu i|yd fi!LH 
iïmkak mßirhla ks¾udKh lrhs¡ úoHd.drfha wfkla jeo.;a lreKq ms<sn| wms oeka i,ld 
n,uq¡ NdKav f,aLkhla yd .nvdjla mj;ajdf.k hEu" ridhksl øjH f,an,a lsÍu yd m%jdykh 
fuhg wka;¾.; fõ¡ ridhksl wmøjH neyer lsÍu B<`. ieisfha § idlÉPd lrkq ,efí¡   
 

3.1.1 ridhksl øjH f,aLkh iy .nvd lsÍu 
 

iEu úoHd.drhlau ridhksl øjH iy WmlrKj, f,aLkhla ^inventory& mj;ajdf.k hd hq;= 
h¡ fuu f,aLkh ^inventory& fuu f,aLkh ks;ru hdj;a ld,Sk l< hq;= jkafka túg ´kEu 
wfhl=g mj;sk f;d. myiqfjka fidhd.; yels ùu yd wkd.; l%shdldrlï$m¾fhaIK i`oyd 
wekjqï l< yels ùu hk fya;+ka ksidh¡ úoHd.drfha msg; m%udKj;a jd;dY%hla yd wdf,dalhla 
iys; ridhksl .nvdjl wldrd§ ms<sfj,g ridhksl f;d. .nvd l< hq;= h¡ ødjK fjk fjku 
iqÿiq l=àr ^cabinets& ;=< ̂ .sks .kakd iq¿ øj iys; l=àrh" wï, iys; l=àrh& iy rdlal ^fmdÿ 
m%;sldrl fnda;,a i`oyd& ;=< fjk fjku .nvd l< hq;= h¡ ødjK .nvd lsÍu i`oyd úúO 
m%udKfha Ndck fnda;,a iy nyd¨ï ̂ 5 mL isg 10 L olajd" ùÿre$ma,diaála& Ndú;d lrkq ,efí¡  
^rEmh 4 n,kak& úkafpiag¾ fnda;,aj, ødjK 2.5 L m%udKhla wvx.= fõ¡   
 

 

 

            

 

 

 

 

rEmh. 3.2: .sks .kakd iq¿ øj iys; w,audrshla" wï, iys; w,audrshla iy wfkl=;a rdlal 
fmÜá40,41 

 
fkd.e<fmk ridhksl øjH tlsfklg wdikakfha .nvd fkd l< hq;=h¡ ̂ fï i|yd fuu fjí 
wvúhg fhduq jkak" 
http://oer.ou.ac.lk/images/oer/pdf/chemistry/Lab.%20Safety%20OER%20%2021-03-2017.pdf& 
 

 

m%Yakh 4 :  tlsfklg —fkd.e<fmk ridhksl øjH˜ hkq fudkjdo@ 
 

ms<s;=r 4 :  fjk ridhksl øjHhla iu`. .egqkq úg m%pKavldÍ f,i m%;sl%shd lrk fyda úI 
iys; ÿï ksmojk øjH tlsfklg fkd.e<fmk ridhksl øjH fõ¡ 

 
 

 

 
m%;sl%shdYS,S øjH .nvd lsÍu 
 
we;eï ridhksl øjH jd;hg ixfõ§ ^Tlaiscka$c,jdIam iu`. m%;sl%shd lrhs& jk w;r tajd 
ksIal%Sh jdhqf.da,hla ;=< ^khsg%cka$wd.ka& iys; mßirhla ;=< .nvd l< hq;= h¡ we;eï 
ridhksl øjH ̂ Wod( Na, K& c,h iuÕ m%pKavldÍ f,i m%;sl%shd lrk w;r tajd f;,aj, .nvd 
l< hq;= h¡ we;eï ridhksl øjH wdf,dal ixfõ§ jk w;r tajd w`ÿf¾ fyda weïn¾ ^amber& 
fnda;,aj, .nvd l< hq;= h ̂Wod( AgNO3&¡ wm fmr oS isysm;a l< wdldrhg we;eï ridhksl øjH 
úh,s úg msmsÍï isÿlrk neúka ^benzoyl peroxide, picric acid& c,fha .nvd lr ;eìh hq;= h¡ 
wia:dhS we;eï ridhksl øjH hï WIaK;ajhlska by< § úfhdackhg ,la fõ¡ tu ksid tajd 
YS;lrKfha fyda wêYS;lrKh ;=< .nvd l< hq;= h¡ ̂ .nvd lsÍug m%:u ridhksl øjHj, .=K 
ms<sn`o wjfndaOhla Tng ;sìh hq;= h ^MSDS n,kak&¡  
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 l%shdldrlu 6  

 

6.   úúO m%udKfha ødjK fnda;,a 06 la fm<.iajd my; i`oyka o;a; we;=<;a lr j.=jla 
ms<sfh, lrkak( øjfha ku" ridhksl iQ;%h" m%udKh ^mßudj$nr& yd iqrlaIl ixfla;h 

 
 
 
3.1.2 ridhksl øjH f,an,a lsÍu 
 
lS¾;su;a wdh;khlska Tn ridhksl øjHhla ñ< oS .kakd úg Tng tu fnda;,fha nyd¨fï 
ridhksl øjHfha ku" m%udKh" wKql ialkaOh" ridhksl ixlaIsma; fiajd wxlh (Chemical 

Abstract Service No./CAS No) Wmßu wmøjH uÜgu iy wk;=re wÕjk ixfla;h f,an,fha 
Tng oelsh yels fõ¡   
 
Tng kj ridhksl øjHhla ms<sfh, lsÍug wjYH jQ úg Tn th my; f;dr;=re iys;j th 
f,an,a l< hq;= fõ¡ mÍlaIK wxlh" Èkh" meyeh yd ixY=oaO;ajh ^purity& ødjKhlg kï Tn 
úiska th ms<sfh, l< Èkh" Ndú;d l< ødjK" ku yd ødjlj, m%udK oelaúh hq;= fõ¡   
 

3.1.3 ridhksl øjH$ødjK m%jdykh 
 
ridhksl øjH iy úkafpiag¾ fnda;,a m%jdykh lsÍu i`oyd iqÿiq m%jdylhka Ndú;d l< hq;= 
h¡ tla mqoa.,fhl=g oeßh yels Wmßu Ndrh m%jdyl ̂ carriers& folls¡ ish¨ .sks.kakd iq¿ ødjK 
nyd¨ï úoHd.drh wjg m%jdykh l< hq;af;a thg iqÿiq m%jdylhlsks¡ Tn tajdfha láka ̂ bottle 

neck& Tijd fyda w;a, u; ;nd m%jdykh fkd l< hq;= h¡ tu.ska Tn wdidokh ùu fyda ìu 
jegqkfyd;a .sks .ekSï isÿúh yels fõ¡ 
 
;jÿrg;a fuh hym;a .Dymd,khla mj;ajd.ekSu hgf;a wm idlÉPd lf<uq¡ úoHd.dr 
iqrlaIs;j yd ld¾hlaIu;djhlska mj;ajdf.k hdug kï wm ;j tla mshjrla bÈßhg ;eìh hq;= 
w;r hym;a úoHd.dr ms<sfj;a i`oyd ridhksl ikSmdrlaIl ie,eiaula ia:dms; l< hq;= fõ¡ 
 

3.2 ridhksl ikSmdrlaIl ie<eiau 

ish¨fokd g ld¾hlaIuj lghq;= lsÍu i`oyd úoHd.drh iqrlaIs; j ;eîug wjYH jk m%dfhda.sl 
mqyqKqj" l%shdmámdá yd m%;sm;a;s we;=,;a ,shlshú,s wvx.= ridhksl ikSmdrlaIl ie<eiaula 
(Chemical Hygiene Plan - CHP) iEu úoHd.drhla úiskau jeä ÈhqKq l< hq;= fõ¡ iaÒr ld¾h 
uKav,h úiska úoHd.drfha we;s ish¨ wka;rdodh ridhksl øjH j¾.SlrKh lr we;s 
wka;rdodhl øjH f,aLkhla (hazardous material inventory) iy øjHfhys iqrËl o;a; m;%hla 
(MSDS) iEu ridhksl øjHhla i`oyd u ms<sfh, lr mj;ajd .; hq;= h¡ 
 
fgd¨hSka ixfhda.fha MSDS i|yd fuu fjí wvúhg fhduq jkak" 
http://www.labchem.com/tools/msds/msds/75144.pdf 
 
;j o" úúO ridhksl øjH i|yd fuu fjí wvúhg fhduq jkak"   
https://en.wikipedia.org/wiki/Safety_data_sheet iy 4¡4 fldgi n,kak&  
 
fiajfha kshq;=jkakka Nhdkl$wk;=reodhl nj oekf.k isáh hq;= w;r ydksodhl ødjK yd 
ridhksl øjHj,g ksrdjrKh ùu wju lr.ekSug wjYH mQ¾fjdamdhla .; hq;= h¡ úYd, 
m%udKfha .sks .ekSula isÿjqjfyd;a tu ia:dkfhka yÈis m,dhEfï$bj;aùfï ie,eiaula ;sìh 
hq;= h¡ wk;=re iSkq ks;r mÍlaId l< hq;= w;r úoHd.drfhka wE; msysá /iaùï i`oyd újD; 
ia:dkhla ks¾udKh l< hq;= h¡   

http://www.labchem.com/tools/msds/msds/75144.pdf
https://en.wikipedia.org/wiki/Safety_data_sheet
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hym;a úoHd.dr mqreÿ" iqrlaIdj jeä ÈhqKq lsÍug yd fiajfha kshq;=jkakkaf.a ikSmdrlaIdj 
flfrys jeo.;a N+ñldjla r`. olajhs¡   
 

 

3.3 hym;a úoHd.dr ms<sfj;a 
 
hym;a úoHd.dr ms<sfj;a ms<sme§u u.ska fiajlhkaf.a iqrlaIdj jeäjk w;r wk;=re iy ;=jd, 
ùï keje;aúh$wju lr .; yels h¡ 
 

 

m%Yakh 5 : úoHd.drfha § isÿúh yels wk;=re fudkjd o@ 
 

ms<s;=r 5 : .sks .ekSï" msmsÍï" wdiafMdagk (implusion), úIùï" ;=jd, ùï" .xj;=r 
 

 
hym;a úoHd.dr ms<sfj;a Tnj wk;=re yd ;=jd,j,ska j<lajd .ekSug WmldÍ fõ¡ 
 
hym;a úoHd.dr ms<sfj;a i`oyd" 
  
- kS;s iy ud¾f.damfoaYk ms<sme§u - kS;s yd ud¾f.damfoaYk f,aLk .; hq;= h¡ ld¾huKav,hg 

hym;a úoHd.dr mqreÿ we;s lsÍu ms<sn`o oekqj;a lsÍu$b.ekaùu i`oyd iqrlaIdj ms<sn`o jevuq¿ 
meje;aúh hq;= h ^3¡2 fldgi n,kak&¡ 
 

- fyd`o .Dy md,khla we;s lsÍu" kv;a;= lsÍu yd mÍlaId lsÍu - Èkm;d msßisÿ lsÍu yd mÍlaId 
lsÍu$WmlrK kv;a;= lsÍu isÿl< hq;= h ^3¡1 fldgi n,kak&¡ 

 

- ksis iqrlaIl WmlrK Ndú;d lsÍu - wk;=re y`ÿkdf.k iqrlaIl Wmeia" w;ajeiqï wdÈh 
me<§u yd yÈis ;;a;ajhkag uqyqK §ug iqodkïù isáh hq;= h ^2¡1 fldgi n,kak&¡ 

 
- bysÍï yd wk;=rej, § ms<smeosh hq;= ksis l%ufõohka ms<smeoSu - Tn jev wdrïN lsÍug fmr 

MSDS lshjd ne,sh hq;= h¡  
 

- uE; ld,fha § ,shejqKq ksnkaOk yd mqyqKqùï Ndú;d lsÍu - kj f;dr;=re i`oyd wka;¾cd,h 
Ndú; lsÍu¡ 

 
- wmøjH neyer lsÍu i`oyd fyd`o myiqlï ;sîu - ydksodhl øjH blaukska neyer lsÍug iy 

wka;rdodhl øjH kshudldrfhka .nvd lsÍug iqÿiq myiqlï ;sìh hq;= h ̂ 4¡2 fldgi n,kak&¡  
 
úoHd.drfha we;s ødjK m%udKh yd ksmojk wmødjK m%udKh" >k yd jdhq Ndú; yd bj;a lrk 
m%udKhg idfmalaIj lemS fmfkk jYfhka by< fõ¡ fndfyda m¾fhaIKj, § ødjK Ndú;d 
lrk fyhska m%Odk fi!LH ;¾ck we;sùug fya;= fõ¡ tu ksid ødjK Ndú;d lsÍfï § Tn úiska 
wkq.ukh l< hq;= hym;a ms<sfj;a ms<sn`o idlÉPd lsÍu jeo.;a fõ¡ 
 

3.4 ødjK 
 
ødjK hkq wd>%dKh" Ô¾Kh ùu" iug wjfYdaIKh lr .ekSu yd tkak;a ùu ksid ridhksl 
wka;rdodhl úh yels øj fõ¡ idudkH fi!LH wjOdku wkqj ødjK úI iys;" ydksodhl" 
Woa§ml f,i j¾.SlrKh lr we;¡ .skaor jeks we;eï ;;a;aj hgf;a § ødjK úI iys; ÿï ksl=;a 
l< yel¡ úYd, m%udKfhka ødjK .sks .kakd iq¿ wjia:djg m;aj we;s úg Nhdkl wjodkï 
;;a;ajhlg uqyqK mEug isÿ fõ¡ vhst;s,a B;¾ (diethyl ether) Nhdkl fõ¡ úoHd.drfha ødjK 
msßmyÿ lsÍu Èkm;d isÿjk l¾;jHhls¡ 
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3.5 ødjK msßmyÿ lsÍu 
 
øjhla Nd.sl wdijkh u.ska msßmyÿ l< yel¡ kuq;a we;eï wjia:dj, § Nd.sl wdijkh lsÍug 
fmr Tn úiska ødjKh úh<d .; hq;= w;r wmú;%ldrlhka bj;a l< hq;= fõ¡ tla tla ødjK 
i`oyd Bg úfYaIs; jQ ridhksl úh¨ïldrl we;¡ tajd jeo.;a jkafka tla úh¨ïldrlhla fjk;a 
ødjKhla iu`. m%pKavldÍj m%;sl%shd l< yels neúks¡ iEu úgu ksis f,i msysg jQ l%shd 
ms<sfj,la wkq.ukh lrkak¡   
 

j.=j 3.1: we;eï fmdÿ ødjK i|yd ks¾foaY lrk ,o úh¨ïldrl 
 

ødjlh  
        

úh¨ïldrl 

fgg%dyhsfv%d*shqrka (THF) fidaähï lïìh / fnkafid*sfkdaka  
t;fkda,a" fu;fkda,a ue.akSishï 

fu;s,aihkhsâ, weisfgdaka, 
vhslaf,dafrdfuf;aka, t;s,a weisfÜÜ 

le,aishï yhsv%hsâ / fmdia*ria 
fmkafgdlaihsâ (P4O10) 

fgd¨hSka, ihs,Ska fidaähï 

vhst;s,a B;¾ fidaähï lïìh / fnkafid*sfkdaka 
40-60 fmfg%da,shï B;¾  le,aishï yhsv%hsâ fyda fidaähï 

lïìh / fnkafid*sfkdaka 
fylafiaka, fmkafÜka, fymafÜka, 
fnkaiSka 

le,aishï yhsv%hsâ fyda fidaähï 
lïìh 

             

      

idudkHfhka f;;ukh iys; ødjK wdijkh lsÍug fmr m%;sjdyS wdldrhg (reflux) yev.eia 
úh hq;= h¡         

 

                                                            

3.5.1 m%;sjykh (Refluxing) 
 
m%;sjykh lrkq ,nkafka ødjKhla wjYH WIaK;aj ld, mrdihla ;=< § m%;sl%shd ñY%Khla 
kgk WIaK;ajfha mj;ajd .ekSfuks¡ m%;sjykfha § ødjK jdIamh c, >kSldrlhla$ 
lkafvkairhla ;=<ska hjk w;r >kSNjkh jQ øjh$ødjKh ma,dial=jlg kej; tl;= lrkq 
,efí¡ idudkHfhka ødjKfha úh¨ïldrlhka iys;j m%;sjdySlrKh isÿlrkq ,nkafka th 
Nd.sl wdijkhg ,la lsÍug meh lsysmhlg fmr § h¡ m%;sjdyS wegjqu rEmh 3¡3 oela fõ¡ 
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rEmh. 3.3: m%;sl%shd ñY%khla m%;sjdySlrKh lsrSu i|yd Ndú; lrk wegjqula 42    

 

3.5.2 wdijkh (Distillation) 
 
wdijkh hkq øjhla kgk ;=re r;alr WKqiqï jdIamh isis,a lr >kSNjkh jQ jdIamh ^øjh& 
fjk;a ma,dial=jlg fyda n`ÿklg tla/ia lr.kakd l%shdj,sh fõ¡ ̂ rEmh 3¡4 n,kak& fuu øjh 
—wdiQ;h˜ kï fõ¡ ñksid úiska fuu Nd.sl wdijk uQ,O¾uh jir oyia .Kklg fmr § o 
Ndú;d lr we;¡ w;S; wrdì ridhk{hka úiska iqj`o ú,jqka fjka lr .ekSu i`oyd m%:ufhka 
wdijkh Ndú;d lrkakg we;¡ WIaK;ajudkfha wdiQ;fha kgk WIaK;ajh ksrEmKh lrhs¡ 
nqnq,k leá;s/pqïNl uka:k ^anti-bumping granules$magnetic stirrer& r;alsÍu iqugj 
isÿlsÍug Ndú;d l< hq;= h¡ ødjK wdijkh lsÍu i`oyd wjYH ùÿre NdKav yd wfkl=;a øjH 
rEmh 3¡4 olajd we;¡ 
 

 
l%shdldrlu 7 
 

7. 50 mL fu;fkda,a" ñks;a;= 30la wdijkh lr bka miq wdiQ;h ma,dial=jlg oukak¡   

 

kQ;k ldnksl ridhksl úoHd.drj, Nd.sl wdijkh ldnksl ixfhda. y`ÿkd.ekSug iy 
msßisÿ lsÍu i`oyd n,j;a wdïmkakhla njg m;a ù we;¡ ixY=oaO ødjKhl kgk WIaK;ajh 
meyeÈ,sj ks¾jpkh lr we;s w;r th ixfhda.hla y`ÿkd.ekSu i`oyd fhdod.; yels fN!;sl 
.=Kdx.hls¡ jdIamYS,s fkd jk fyda wjg jdIamYS,s øjj,ska ixY=oaO øjh ,nd.ekSu i`oyd 
wdijkh fhdod.; yels h¡ úúO kgk WIaK;aj iys; øj ixfhda. ñY%Khlska tla tla ixfhda. 
fjk fjku ,nd .ekSu i`oyd m%fõYfuka wdijkh isÿ l< hq;= h¡ fuu l%shdj,sh Nd.sl 
wdijkh kï fõ¡ fndrf;,a j,ska tys ixfhda. fjka lrkq ,nkafka Nd.sl wdijkfhks¡ 
ixfhda. fyd`Èka fjka lr .ekSu i`oyd rEmh 3¡5 olajd we;s mrsos fldgia lrk ,o ia:ïNhla 
^fractionating column& Ndú;d l< yel¡ 

water in

water out

condenser

solvent flask

tripod

heat

stand

>kSldrlh 

c,h msg;g hdu 

c,h we;=¿ lsrSu 
wdOdrlh 

ødjK ma,dial=j 

f;mdj 

;dmh 
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rEmh. 3.4: ir< wdijk wegjqula 43 

 

rEmh. 3.5: Nd.sl wdijk wegjqula 44 

 
wdijkh yd Nd.sl wdijkh ms<sn`o ;jÿrg;a lshjd ne,Sug Tng jeo.;a fõ¡  

  

 l%shdldrlu 8 

8.   rEmh 3.5 ys § we;s fldgia y`ÿkd.kak¡ 
 

 

 

WIaK;ajudkh 

c,h msg;g hdu 
 

c,h msg;g hdu 
 

wdiQ;h 
 

lkafvkairh 
  wdijk 

ma,dial=j 

ñY%Kh 

WIaK;ajudkh 

c,h msg;g hdu 
 

lkafvkairh 
 

c,h msg;g 
hdu 

 
nkaika odyhlh 
 

 
rjqï-wä 
ma,dial=j 
 

 
fldgia lrk ,o 

ia:ïNh 



Y%S ,xld újD; úYajúoHd,Sh m%ldYkhls 
2019 

31 

3.5.3 ia:sr wdijk WmlrKh (Solvent Stills) f.dvke.Su yd fufyhqïlrKh 
 
we;eï ridhksl úoHd.dr" ødjK msßisÿ lsÍu i`oyd úfYaIfhka ÿï l=àrh ;=< ia:sr wdijk 
WmlrKh ;nd we;¡ Tng úh<s iy Tlaiscka rys; ødjK wjYH úfgl § fuu l%uh Wmfhda.S 
l< yel¡ tf,i úh<Su yd wdijkh khsg%cka fyda wd.ka jeks ksIal%Sh jdhq hgf;a isÿ lrkq 
,efí¡ ødjl wdijk WmlrKh ^rEmh 3¡6 n,kak& WmldÍ fldg f.k m%;sjdySlrKh yd 
wdijkh ødjl wdijk WmlrKh;=< isÿ l< yel¡ ia:sr wdijk WmlrKh Ndú;d lsÍug fmr 
fcHIaG ld¾huKav, idudðlfhl=f.ka wjYH Wmfoia yd Wmldr ,nd.ekSug Tng oeäj 
wjjdo lrkq ,efí¡   
 

 
        

rEmh. 3.6: ia:sr wdijk WmlrK iy ia:sr wdijk WmlrKj, uqÿka fY%aKshla wvx.= ÿï 
l=àrh45 

  
Tng ia:sr wdijk WmlrKhla f.dv k.d .ekSug kï my; i`oyka myiqlï ms<sn`o i<ld 
ne,sh hq;= fõ¡ 
 

A. ia:dkh 
ødjl wdijk WmlrKhla Nhdkl jk w;r tajd fuu ld¾h i`oyd u fjka lr we;s ÿï l=àr 
;=< yels iEu úgu ia:dk .; l< hq;= h¡ vhs t;s,a B;r fyda úI iys; ødjK wksjd¾fhkau 
ÿï l=àr ;=< muKla ia:dk.; l< hq;= h¡ 

 
B.  c, iemhqu 

c, lrdufha isg ødjl wdijk WmlrKh fj;g ;a" ødjl wdijk WmlrKh isg .,d tk 
c, iemhqu;a hk ish,a, khsf,daka ;ka;= j,ska .eg .eish hq;= h¡ c,h .,d hEu md,kh 
lrkq ,nk iaúp Èkm;d msßisÿ l< hq;af;a we,a.S u.ska tu iaúp j, kshudldr 
l%shdldÍ;ajh je<elaúh yels neúks¡ 
 

1. khsg%cka iemhqu iy jd;dY%h 
ødjl wdijk WmlrKhla tys we;s jd;dY% ljq¿ j,ska uqød fkd ;eìh hq;= h¡ tla tla ødjl 
wdijk WmlrKh i`oyd thg muKla wod< khsg%cka imhk lmdghla iy nqnq,lhla we;¡ 
ishu msg;g hk k, wjodku wju ùu i`oyd keuqï iys; jk w;r tajd ÿï l=àrhg fyda 
f.dvke.s,af,ka msg;g újD; ù we;¡ 
 

2. úÿ,s iemhqu 
c,h .,d hEu iaúph u`.ska úÿ,s iemhqu md,kh lr we;s w;r c, iemhqu wju 
iqrlaIs; .,d hdfï iS>%;djhg jvd wju jQ úg úoaHq;h iemhSu k;r fõ¡  

 

jeo.;a l%shd;aul lrùfï Wmfoia we;eula my; ,ehsia;=.; lr we;. 
 

(i) ish¨ u ødjl wdijk WmlrKfha ma,dial"= wdrïNl ødjKh yd úh¿ïldrlh iys;j 
fyd`Èka f,an,a l< hq;= h¡ 

(ii) ish¨ .sks.kakd iq¿ ødjl wdijk WmlrKh msrùu fyda kej; msrùu isÿl< hq;af;a 
ldur WIaK;ajhg meñKs miq h¡   

(iii) Ndú;d fkdlrk úg ødjl wdijk WmlrKh jid ;eìh hq;= h¡  

http://images.google.lk/imgres?imgurl=http://131.104.156.23/Lectures/331/331 pictures/solventstill.gif&imgrefurl=http://131.104.156.23/Lectures/331/331_Chapter_1.html&usg=__5Y8YMz4lp2tYLVvmtqcsyNpo_gU=&h=432&w=248&sz=12&hl=en&start=11&um=1&tbnid=K42fSmm-HYDB-M:&tbnh=126&tbnw=72&prev=/images?q=solvent+still+head&hl=en&sa=N&um=1
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(iv) hï jrola isÿjQ úg fï ms<sn`o oekqula iys; ld¾huKav,hf.ka meyeÈ,s Wmfoia ,nd.; 
hq;= h¡ 

 

3.5.4 ødjK Ndú;fha § isÿ l< fkdl< hq;= oE  
 
idudkHfhka .sks.kakd iq¿ ødjK Nhdkl jk w;r tajd ish,a, m%fõYfuka mßyrKh l<  
hq;= h¡ úoHd.drfha § ødjK Ndú;fha § isÿ l< yd fkd l< hq;= oE my; ,ehsia;=.; lr we;: 
 

1. úoHd.drh ;=< .sks.kakd iq¿ ridhk øjH l=vd m%udKhla muKla ;nd .; hq;= h¡ tajd 
ysre t<sfhka wE;a jk mßÈ isis,a ia:dkhl .nvd l< hq;= h¡ ish¨ u nyd¨ï ;Èka 
jid ;eìh hq;= w;r Ndú; l< jydu jid ;eìh hq;= h¡ 
 

2. .sks.kakd iq¿ øj" újD; .sks oe,a,la wdikakfha § tla n`ÿkl isg fjk;a n`ÿklg udre 
lsÍu$jla lsÍu isÿ fkd l< hq;= w;r újD; oe,af,ka r;a fkd l< hq;= h¡ .sks.kakd 
iq¿ ødjK w;r we;s úg odyl fkd oe,aúh hq;= h¡ lsisu úfgl .sks.kakd iq¿ ødjKhla 
újD; oe,a,lska r;a fkd l< hq;= h¡ 
 

3. .sks.kakd iq¿ ødjK fudagrhla u.ska l%shd lrñka mj;sk úoHq;a WmlrK .sks mq<s.= 
j,ska wdjrKh lr ke;skï ^úfYaIfhka ñY%l$blenders& j,ska .sks.kakd iq¿ ødjK 
wE;a fldg ;eìh hq;= h¡ 
 

4. újD; l< n`ÿka ;=< we;s ødjK lsisu úfgl YS;lrKh ;=< fkd ;eìh hq;= h¡  
.sks.kakd iq¿ ødjKj,ska iïu; ødjK iq¿ m%udKhla b;d fyd`Èka jid YS;lrKh ;=< 
.nvd l< yels h¡ 
 

5. .sks.kakd iq¿ ødjK r;a lsÍug .kakd ùÿre NdKavj, me,Sï jeks wvqmdvq we;aoehs 
mÍlaId l< hq;= h¡ rn¾ k< iys; iïnkaOl wvx.= ùÿre WmrlrK ldkaÿ ùulska 
f;drj fyd`Èka iú l< hq;= h¡ 
 

6. wvq ;dmdxl iys; ødjK WKq j;=r ;nd fyda yqud, ;dmlhl ;nd r;a l< hq;= w;r .Eia 
odylhla u; fyda W`ÿka ;eáhla u; ;nd r;a fkd l< hq;= h¡ 
 

7. jdIam lsisjla úoHd.drh fj;g fkd hk f,i ld¾hlaIu j >kSNjkh l< hq;= h¡ isis,a 
c,h .,d hdu ks;ru mÍlaId l< hq;= h¡ øj >kSANjlfha /ia fkdjk f,i ;dmh 
fjkia l< hq;= h¡ WIaK ld,.=K ;;a;aj j, § wjYH kï iS;, c,h ̂ ice water& Ndú; 
l< yels h¡ 
 

8. .sks.kakd iq¿ ødjK W`ÿka ;eáh u; ;nd jdIamSlrKh fkd l< hq;= w;r iEu úg u 
yqud, ;dmlhla ^steam bath& Ndú;d l< hq;= h¡ Y=kHldrl mxldjla ^exhaust fan& 
Ndú;d l< hq;= h¡ ;j o ÿï l=àrfha jeiau jdIam msg;g hdu je<elafjk mßÈ m%udKj;a 
f,i my;g oeñh hq;= h¡  
 

9. lsisu ødjKhla fidfrdõ fíiu ^sink& ;=<g lsisu úfgl fkd oeñh hq;=h¡ iEu úgu 
wmødjK oeóug we;s n`ÿkla Ndú;d l< hq;= h¡ wmøjH nyd¨ï ;=<g ødjK ksfYapkh 
lrk ,o øjH fkd oeñh hq;= w;r ødjK m<uqfjkau ÿï l=àrh ;=< § jdIam l< hq;= 
h¡ 
 

10. ish¨ u .sks.kakd iq¿ ødjK Ndú;d fkd lrk úg § ødjK ;nk w,audrs (solvent 

cabinet) ;=< fyda ÿï l=àr ;=< fyda úoHd.dr .nvd ;=< .nvd l< hq;= h¡ 
 

 

 



Y%S ,xld újD; úYajúoHd,Sh m%ldYkhls 
2019 

33 

3.6 ksrdjrK iSud (Exposure limits) 
 
Tn úiska ́ kEu jdIamYS,S ixfhda.hla mßyrKh lrk úg Tn fyda wfkla mqoa.,hka wê idkaø 
jdIamj,g hï m%udKhlg jvd ksrdjrKh fkd úh hq;= nj jD;a;Sh ksrdjrK iïu; 
(occupational exposure standards) u.ska m%ldYkhg m;a lr we;¡ È.= ld,Sk ksrdjrK iSud o;a; 
^meh 8" ld, ialkaO uOHhkh& ^mg/m

3& ,ehsia;=jla olajd we;¡  
 
   mg/m

3       
mg/m

3
 

   weisfgdaka 1780   t;fkda,a  1900  

  n-fylafiaka   70    fu;fkda,a     260 

  fmfg%da,shï B;¾ 30-40   70    vhst;s,a B;¾ 1200 

  fmfg%da,shï B;¾ 60-80     70    msrsãka        15 

  laf,darf*daï   10 

 
Tn úoHd.drhl isák úg" 

i. isÿúh yels fi!LHuh wjOdkï ;;a;aj yd wk;=rej,ska iqrlaId jkafka flfiao hkak  
ii. úoHd.drfha myiqlï yd wfkl=;a oE iqrlaId lr.kafka flfiao hkak  

ms<sn`o wjfndaOhla ;sìh hq;= h¡ 

 

3.7 úoHd.drhlska msg;a ùu 
 
fndfyda úg Nhdkl .sks.ekSï yd msgdr hEï isÿùu wdrïN jkafka Ndú;hg fkd .kakd 
úoHd.dr j,sks¡ Bg fya;=j jkafka wkjOdkfhka fyda jerÈ iy.; f,i hula oud hduhs¡ Tn 
ijia ld,fha § Tnf.a úoHd.drfhka msg;aj hk úg fïjd mÍlaId lr ne,Su j.lSula fõ¡ 
 

I. ´kEu m%;sl%shdjla fyda WmlrKhla oud hdug meyeÈ,sju .eg¿jla fkd ùu¡ flfia jqj;a 
rd;%shla mqrd meje;sh hq;= mÍlaIKj, § j.lSula ork fcHIaG ld¾huKav, fiajlfhl= 
úiska m%;sl%shd ;;a;aj yd iqrlaIl m%udKhka úia;r lrñka igykla ;eìh hq;= h¡ 
 

II. .sks.kakd iq¿ ødjK úYd, m%udKhla msg; fkd ;eìh hq;= w;r fyd`Èka jid .nvd 
l=àr ;=< ;eìh hq;= h¡   

 
III. wkjYH úoHq;a WmlrK jid ;eìh hq;= h¡ ;j o újD; oe,a,la$oyk jdhQka fkd ;sìh  

hq;= h¡ 
 

IV. c,h .,d hdug i<iajd hd hq;= kï k,hg wdOdrlhla iú l< hq;= w;r c, mSvk fjkia 
jQ úg úisÍfï fyda msgdr hdfï wjodku tu.ska bj;a l< yel¡ 

 
V. ish¨ u ÿï l=àr jid ;eìh hq;= h¡ 

 
VI. jdhQka fyda ødjK jdIam ldkaÿùfuka .sks.ekSï we;s úh yels neúka úÿ,s myka ksjd oeñh 

hq;= h¡ 
 

VII. úoHd.drh iy thg iïnkaO nrdosh ̂ corridor& w;r we;s ish¨ u fodrj,a jid oeñh hq;= h¡ 
 

idrdxYh 
 

- úoHd.drh ms<sfj,g iy msßisÿj mj;ajd .; hq;= h¡   

- tia-5 hkq jev ìul fyda úoHd.drhl we;s lreKq iy fiajdjka Èkm;du ld¾hlaIuj 
lrf.k hdug ilid we;s l%shdmámdá fõ¡   

- iEu úoHd.drhlau ridhksl øjH iy WmlrKj, f,aLkhla mj;ajdf.k hd hq;= h¡   
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- fkd.e<fmk ridhksl øjH tlsfklg wdikakfha .nvd fkd l< hq;=h¡  
- kj ridhksl øjHhla ms<sfh, l< úg tys f,an,fha mÍlaIK wxlh" Èkh" meyeh yd 

mdßY=oaO;ajh meyeos,sj oelaúh hq;= h.  

- ødjKhlg kï Tn úiska th ms<sfh, l< Èkh" Ndú; l< ødjK" ku yd ødjlj, 
m%udK oelaúh hq;= fõ¡   

- ish¨fokd g ld¾hlaIuj lghq;= lsÍu i`oyd úoHd.drh iqrlaIs; j ;eîug wjYH jk 
m%dfhda.sl mqyqKqj" l%shdmámdá yd m%;sm;a;s we;=,;a ,shlshú,s wvx.= ridhksl 
ikSmdrlaIl ie<eiaula iEu úoHd.drhla úiskau jeä ÈhqKq l< hq;= fõ¡  

- fiajfha kshq;=jkakka Nhdkl$wk;=reodhl nj oekf.k isáh hq;= w;r ydksodhl 
ødjK yd ridhksl øjHj,g ksrdjrKh ùu wju lr.ekSug wjYH mQ¾fjdamdhka .; 
hq;= h¡  

- ødjK hkq wd>%dKh" Ô¾Kh ùu" iug wjfYdaIKh lr .ekSu yd tkak;a ùu ksid 
ridhksl wka;rdodhl úh yels øj fõ¡  

- úYd, m%udKfhka ødjK .sks .kakd iq¿ wjia:djg m;aj we;s úg Nhdkl wjodkï 
;;a;ajhlg uqyqK mEug isÿ fõ¡  

- vhst;s,a B;¾, laf,darf*daï, fnkaiSka, n-fylafiaka, weisfgdkhsg%hs,a iy ldnka 
vhsi,a*hsâ idudkHfhka Nhdkl fõ¡ 

- wdijkh hkq øjhla kgk ;=re r;alr WKqiqï jdIamh isis,a lr >kSNjkh jQ jdIamh 
^øjh& fjk;a ma,dial=jlg fyda n`ÿklg tla/ia lr.kakd l%shdj,sh fõ¡  

- wdijkh ldnksl ixfhda. y`ÿkd.ekSug iy msßisÿ lsÍu i`oyd Ndú; lrhs¡  

- jdIamYS,s fkdjk fyda wjg jdIamYS,s øjj,ska ixY=oaO øjh ,nd.ekSu i`oyd wdijkh 
fhdod.; yels h¡  

- m%;sjykfha § ødjK jdIamh c, >kSldrlhla$lkafvkairhla ;=<ska hjk w;r 
>kSNjkh jQ øjh$ødjKh ma,dial=jlg kej; tl;= lrkq ,efí¡  

- úh<s iy Tlaiscka rys; ødjK wjYH úfgl oS ødjl wdijk WmlrKh Ndú; l<  
yels h¡  

- fndfyda úg Nhdkl .sks .ekSï yd msgdr hEï isÿùu wdrïN jkafka Ndú;hg fkd 
.kakd úoHd.dr j,sks¡ 

 

 wNsu;d¾: 
 
Tn fuu ieish wjidkfha oS my; i|yka oE W.; hq;= h¡   

- fyd`o .Dy md,khla hgf;a úoHd.drh mj;ajd f.k hk wdldrh idlÉPd lsÍug 
- ridhksl iqrlaIs; ie,eiaul we;s jeo.;alu we.hSug 
- hym;a úoHd.dr ms<sfj;a fudkjdoehs y`ÿkd .ekSug  

- wdijkh" m%;sjykh wd§ l%shdj,Ska úia;r lsÍug 

- ia:sr wdijk WmlrKh mj;ajd .ekSug 

- ødjK msßisÿ lrkafka flfiaoehs idlÉPd lsÍug 

- úoHd.drfha isg wjidkhg msg;ajk mqoa.,hd úiska mÍlaId l< hq;= ,ehsia;=jla ,shd 
oelaùug¡ 
 

l%shdldrlu 9 

9.1   ridhksl ikSmdrlaIl ie,eiau hkq l=ula o@ 
9.2   úh<s Tlaiscka rys; vhslaf,dfrdfuf;aka Tn ,nd.kafka flfia o@ 
9.3   wdijkh hkafkka woyia lrkafka flfia o@ 
9.4   Tn úoHd.drfhka msgjk wjika mqoa.,hd kï Tn úiska mÍlaId l< hq;= ,ehsia;=fõ wvx.= 

oE fudkjd o@ 
9.5   hym;a úoHd.dr ms<sfj;a fláfhka lreKq f,i ,shd olajkak¡ 
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9.6   Tn ødjKhla m%;sjdySlrKh lrk úg l=ula isÿfõ o@ 
9.7  tia-5 ixl,amfha uQ,sl lreK fudkjd o@ 
9.8   weks,Ska wdijkfha § isÿ lsÍug fmr yd miq Tn .; hq;= iqrlaIs; mshjr fudkjd o@ 
9.9   my; i`oyka jdlH i;H o wi;Hoehs olajkak 

a) iEu úoHd.drhlu m%:udOdr fmÜáhla ;sìh hq;= h. ^i;H $ wi;H& 
b) iEu úoHd.drhlu jdhq" c, iy m%Odk úÿ,s iemhqï j,g myiqfjka <`.d úh yels jk 

f,i yd meyeÈ,sj f,an,a l< m%Odk ie,eiaulska md,kh l< hq;= h. ^i;H $ wi;H& 
c) .nvd iaÒr fyd`o jd;dY%hlska hqla; úh hq;= h. ^i;H $ wi;H& 
d) ish¨ WmlrK Èkm;d mÍlaId l< hq;= w;r th kshñ; mqoa.,fhl= úiska isÿ l<  

hq;= h. ^i;H $ wi;H& 
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4 ridhksl bysreï iy ridhksl wmøjH 
 

 

 

 

ye`Èkaùu 
 
fmr ieisj, § wm úiska úoHd.drfha § Tng fidhd .; yels oE" wdrËs; ixfla; yd Bg iïnkaO 
ksl=;a lsÍï" hym;a úoHd.dr m%;sm;a;Ska yd úoHd.dr ms<sfj;a j, we;s jeo.;alu ms<sn|j i<ld 
ne¨fjuq' flfia jqj;a wk;=re iy w;ajer§ï isÿjkafka ukqIHhka w;ska isÿjk jerÈ fya;= 
fldg f.k h' 

úoHd.dr ;=< § isÿúh yels fmdÿ w;ajerÈ ms<sn| j wms i<ld n,uq' ridhksl øjH bysÍï tjeks 
tla w;aje/oaols'  

fuu ieisfha § ridhksl bysreï j<lajd .ekSug Tn úiska .; hq;= mshjrj,a iy ridhksl 
bysreula isÿjq úg m%;sM,hka f,i we;sjk ridhksl wmøjH neyer lrk wdldrh ms<sn| 
fláfhka wm idldÉPd lrkafkuq' 

 

4.1 ridhksl bysreï 
 
ridhksl bysrSï j<lajd .ekSu i|yd wm úiska ish¨ mshrj,a wkq.ukh l< hq;= h' wka;rdhl 

ridhksl øjH ^>k" øj yd jdhq& mßyrKh l< hq;af;a øjHfh ys iqrËl o;a; m;%h (MSDS) 
lshjd ne,Sfuka yd wdrËl we÷ï me<§fuka miqj h' úI iys; jdhqka mßyrKh l< hq;af;a 
ld¾hËu ÿï l=àrfha ;=< § muKs' 

ridhksl bysreula wka;rdodhl úh yels ;;ajhl § Tn úiska th mßyrKh lrkafka 
flfiaoehs oekf.k isáh hq;= fõ' 

we;eï m%fhdackj;a mshjrj,a  lsysmhla my; oela fõ' 

i. iQodkïj isákak (øjHfh ys iqrËl o;a; m;%hj lshjkak) - Tn úiska ld¾hh wdrïN 
lsÍug fmr øjHfh ys iqrËl o;a; m;%hj lshjd ;sìh hq;= h' 
 

ii. wk;=rej,ska Tn wdrËd ù isáh hq;= h - ksis wdrËl me<ÿï j,ska ieriS isáh hq;= h' 
     ^Wod-# úoHd.dr lndh" wdrËs; Wmeia" w;ajeiqï" im;a;= wdÈh& 
 

iii. yÈis bj;aùfï ia:dkhlg msg;a úh hq;= h - wka whg ridhksl bysreï ms<sn| oekqïÈh 
hq;= w;r tu ia:dkfhka Tjqkag jydu bj;a ùug oekqï Èh hq;= h' 
 

iv. wfkl=;a wka;rdodhl ridhksl øjH$WmlrK bysrefuka wE;a l< hq;= h - bysreu 
wfkl=;a ridhksl øjH$WmlrK fj; .,dhdu je<elaùug mshjr .; hq;= h' 
  

v. wmøjH neyer l< hq;=h - Tn úiska wmøjH ksis f,i neyer l< hq;= h' 
 

vi. w;aoelSï ;=<ska bf.k .ekSu - ish¨ u wk;=re fmd;l igyka l< hq;= w;r wka whj 
ta ms<sn| oekqj;a l< hq;= h' kej; tu jro j<lajd .ekSug iqÿiq mshjrj,a wkq.ukh 
lsÍu b;d jeo.;a fõ' 
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ish¨ u bysreï läkñka" ld¾hËuj yd ksis f,i msßisÿ l< hq;= h' f;; ud;a;= lsÍug .kakd 
frÈ (mopping-up cloths) yd Bg fhdod .kakd nd,aÈhla ks;ru ;sìh hq;= h' je,s" ,S l=vq yd 
fidaähï nhsldnfkag (NaHCO3) bysreï i|yd fh§ug ;sìh hq;= h' ifuys fyda weiaj,g hï 
ridhksl bysreula isÿjqjfyd;a yÈis m%;sldr isÿ l< hq;= h' 
 

wka;rdhl bysreï (hazardous spills) 

 
my; oelafjk ridhksl ixfhda. w;sYh wka;rdhl fõ' Tn úiska tajd by; m%fõYfuka msßisÿ 
l< hq;= fõ' WodyrK f,i wefrdueál weók" khsfg%d ixfhda." fn%daóka" B;r" ldnka 
vhsi,a*hsv" yhsv%iSk" ihkhsv" khsg%hs, iy ldnksl fya,hsv oelaúh yels h' 
 

4.1.1 ridhksl bysreï msßisÿ lsÍu 
 

ridhksl bysreï .skaor" ùI iy úLdok wka;rdhl j,g ksrdjrKh ùug bv fkd § úoHd.dr 
ld¾h uKav,h úiska jydu msßisÿ l< hq;= h' bysreï WodiSk lsÍu i|yd wjfYdaIK øjH Ndú; 
l< hq;= h' WodyrK f,i" 
  

 fidaähï fmdiaf*AÜ 
 je,s   
 wï, i|yd fidaähï nhsldnfkaÜ 

 NIau i|yd isá%la (citric) wï, l=vq  

 lvodis (paper towels)  

oelaúh yels h.  

 

msßisÿ lsÍug" li, tla lrk fuj,ula (dust pan) iy nqreiqjla Ndú; l< hq;= w;r rn¾ 
w;ajeiqï yd wdrËl Wmeia msßisÿ lsÍfï § me<| isáh hq;= h' msßisÿ lsÍfuka miqj wmú;% jQ 
ia:dkh inka iy c,fhka mú;% l< hq;=h' wjfYaIh nyd¨ul oud wmøjH f,i tl;= l<  
hq;= h' 
 
ridhksl bysreï úúOdldr jk w;r ridhksl bysreï msßisÿ lsÍug .kakd we;eï mshjrj,a 
my; oela fõ' 
 

úh<s >k ixfhda. : fuu ixfhda. tl;= fldg ij,lg fyda w;=.d li, tla lrk fuj,ulg 
(dust pan) fyda ldâfndavhlg oud lvodis nyd,k wmøjH nyd¨ulg oeñh hq;= fõ' 
 

wï, ødjK : wï, bysrSï c,fhka ;kql lr ldKqjla fj; .,d hdug ie<eiaúh hq;= fõ' 
fidaähï nhsldnfkaÜ >k fyda ødjK Ndú; lrñka WodiSk lr c,fhka fidaod heúh yels h. 

 

NdIañl ødjK : c,fhka ldKqjlg fidaod yeßh hq;= h' 
 

jdIamYS,S ødjK : jdIamYS,S ødjK blauKska jdIam jk w;r fuu j¾.fha bysÍï .sks .ekSfï 
wka;rdhlg fhduq úh yels h' bysÍu iq¿ m%udKhlska isÿ jqj o frÈ lvlska th msi oud iqÿiq 
wmøjH ndyd¨ulg oeñh hq;= h' úYd, m%udKhlska ødjKh bysÍug ,la jQfõ kï th ud;a;= l< 
hq;= h' miqj f;; ud;a;= l< frÈ lv l=vd nd,aÈhlg oud wjYH f,i Ndú; l< hq;= h' 
 

f;,a iys; iys; ixfhda. : jeämqr øj f;; ud;a;= lsÍu u.ska bj;a l< hq;= h' fros lvla iqÿiq 
jdIamYS,S ødjKhl fmdÕjd wjfYdaIKh ùug bv yer bkamiq th msioud bj;a l< hq;= h' 
wjidkfha § th laId,l c,fhka f;,a iys; iajNdjh bj;a jk ;=re msßisÿ lrkak' 
 
riÈh : f.kao.ï l=vq (sulphur) riÈh u; bi th riÈh wjfYdaIKh lr.kak ;=re isákak' 
bkamiq tajd tl;= lr >k wka;rdhl f,i bj;a lrkak' 
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4.2 ridhksl wmøjH 
 
hïlsis øjHhla ;jÿrg;a Ndú; lsÍug fkdyelsj neyer lsÍug ld,h meñKs úg tu øjHh 
wmøjHhla f,i ye|ska fõ' úoHd.dr ld¾huKav,fha idudðlfhl= úiska wkjYH øjHhka crd 
Ô¾K fyda wmú;% fyda úkdY ù .sh úg wmøjHhla f,i ;SrKh l< yels fõ' ish¨ ridhksl 
wmøjH wka;rdhl wmøjH f,i ie<lSu kqjKg yqre fõ' bysÍ.sh ixfhda. nyq, u wmøjH fõ' 
 
we;eï ridhksl øjH mßirhg uqody< hq;af;a m%fõYfuks' we;eï wï, iy NIau l=vd 
m%udKj,ska we;s úg tajd WodiSk lr neyer l< hq;= h' ixj¾ê; rgj, rch$rcfha wdh;k 
úiska we;eï ridhksl øjH neyer lsÍu oeä ls%hd mámdàka wkq.ukh lrkq ,nhs' we;eï 
ridhksl wmøjH je<e,Su fyda ms<siaiSu u.ska bj;a lrkq ,efí' wOHdmk wdh;k úiska 
úYajdijka; yd iqÿiqlï iys; wmøjH neyer lsÍï isÿ lrk fldka;%d;alrefjl= iuÕ ls%hd l< 
hq;= h' fldka;%d;alreg my; i|yka fiajdjka bgq lsÍu i|yd wjYH wkque;sh ;sìh hq;= h' 
weiqreï lsÍu" f,an,a lsÍu" m%jdykh lsÍu iy ridhksl wmøjH neyer lsÍu' 
 
ridhksl øjH neyer lsÍu ñ< wêl ld¾hhls' tu ksid ls%hdj,sfha mudKh wju lsÍfuka fyda 
wka;rdhl fkdjk wmøjH ksmojk fjk;a úl,am l%u Ndú; lsÍfuka wmg wmøjH ksmoùu 
wju lr.; yels fõ' 
 

4.3 ridhksl wmøjH neyer lsÍu 
 
iqrËdj iïnkaO ks,Odßhd úiska ld¾h uKav,h fj; wmøjH l%udkql+,j neyer lrkafka 
flfiao hkak iïnkaOj Wmfoia ,nd Èh hq;= h' we;eï Wmldrl bÕs my; olajd we;' (i) iEu 
mÍËKhla wjidkfha § u ksis wdldrfhka wmøjH neyer l< hq;= h; (ii) úúO ridhksl j¾. 
fjka fjka jYfhka úfYaIfhka f,an,a fldg Èk igyka lrk ,o wmøjH nyd¨ïj,g oeñh 
hq;= h; (iii) lsisu ridhksl øjHhla fidfrdõ fíiug (sink) fyda ldKqjlg ksis f,i WodiSk 
fkd lr neyer fkd l< hq;=h; iy (iv) wê m%;sl%shdYS,S øjH ̂Wod-# fmfrlaihsâ" fmdgEishï iy 
ner f,day wdÈh& i|yd úfYaI ls%hdmámdá Wmfhda.S lr .; hq;= h'     

 
ridhksl wmøjH ms<sn| mq¿,a j¾.SlrKhla my; olajd we;' úúO wmøjH j¾. tajdfha iajNdjh 
wkqj úkdY fyda neyer lrk wdldrh úúOdldr fõ¡ 
 

wï, iy NIau wmøjH - WodiSk lsÍfuka miqj th fidfrdõ fíiu (sink) ;=<g uqody, hq;af;a 
lrduhlska wLKavj .,dhk c, oyr iuÕ h' Tn fidfrdõ fíiu (sink) ;=<g uqod yeÍu 
wjika jq miqj úYd, c, m%jdyhla fhdod .ksñka úLdok n,mEu bj;a lsÍug ;kql l< hq;= 
h' 
 
ldnksl wmødjK - ldnksl wmødjK" wmøjH neyer lrk nyd¨ï ;=<g neyer l< hq;= h' 
^laf,daÍka iys; iy laf,daÍka rys; ødjK fjka l< hq;=h& iqÿiq wmøjH neyer,k n÷kl ødjK 
jdIam b;sß úh yels w;r .sks.kakd iq¿ wka;rdhlhlg ksrdjrKh fkd l< hq;= h' 
 
ldnksl wmøjH wjfYaI - fïjd c,fha wmøjH neyer lrk nyd¨ïj,g fuu wjfYaI neyer 

l< hq;= fõ' 

 
fidaähï yd fmdgEishï wmøjH - fifuka whsfid fm%dmfkda,a fyda t;fkda,a wmøjHj,g tl;= 
lrñka ksis wdldrj úkdY lrkak' fidaähï (Na) yd fmdgEishï (K) ksis f,i úkdY fkdùu 
ksid oreKq wk;=re iy urK jd¾:d ù we;'  

iqÿ fmdiamria f;; je,s fyda f;; wjfYaIl j,ska jeish hq;= h' 
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úoHd.drj, m%udKj;a wmøjH nyd¨ï fmÜá ;sìh hq;= w;r úh<s wmøjH i|yd" levqkq ùÿre 
NdKav i|yd iy fmryka lvodis ffcùh wmøjH jeks f;;a iys; wmøjH i|yd f,i j¾. 3 
m%udKj;a fõ' laf,daÍka iys; iy laf,daÍka rys; ødjK fjk fjku tl;= l< hq;= w;r iqÿiq 
wmøjH nyd¨ulg nyd,sh hq;= h' 
 

 
 

 

                 rEmh. 4.1: wmøjH tla /ia lsrSug .kakd úúO nyd¨ï/fmÜá 46  
 

 
4.4 øjHfha iqrËl o;a; m;%fh ys i|yka f;dr;=re (MSDS) 
 

øjHfhys iqrËl o;a; m;%h (MSDS) hkq wka;rdhl øjHhla i|yd we;s —ks, fkdjk˜ 
prs;dmodkhla jeksh¡ fuu brefõ m%Odk wruqK jkafka Tnj iqrlaId lsrSuhs¡ th Tn jev 
lghq;= lsrSug .kakd wka;rdodhl øjH ms<sn| f;dr;=re ,nd fok w;r tu.ska Tng iqrlaIdj 
iy yosis ;;a;ajhlg m%;spdr oelaùug WmldrS fõ¡ 
 

øjHfhys iqrËl o;a; m;%h (MSDS) u.ska my; f;dr;=re imhkq ,efí.  

 

(a) ks¾foaY wxlh (Reference No), ridhksl ku (Chemical Name), fj<| kduh$kdu (Trade 

Names) 
(b) ridhksl ixlaIsma; fiajd wxlh (Chemical Abstract Service No) 
(c) fN!;sl$ridhksl .=Kdx.: ;;ajh" meyeh" iajdNjh" iqj|" ñY%;djh" øjdxlh" ;dmdxlh" 

jdIam mSvkh" c,fha ødjH;djh" wKql ialkaOh" wKql iQ;%h' 
 

(d) ;Sj% úI o;a; (Acute Toxicity data)  

(e) LD50 w.h    

(f) l,a.; jq úg isÿjk úI o;a; (Chronic Toxicity data)  

(g) mdßißl n,mEï 
(h) fi!LHuh n,mEï 

(i) ld¾hfha iajdNdjh   

(j) m%jdykh" .nvd lsÍu" wdrËl wdjrK wdÈh ms<sn|j mQ¾fjdamdhka 
(k) úI ùï i|yd m%;sldr 
(j) kS;suh ;;ajh   

(l) m%Njh (source / code) 
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idrdxYh 
 

- úoHd.dr ;=< § wk;=re iy w;ajer§ï isÿjkafka ukqIHhka w;ska isÿjk jerÈ fya;= 
fldg f.k h' ridhksl øjH bysÍï tjeks tla w;aje/oaols' 

- ridhksl bysrSï j<lajd .ekSu i|yd wm úiska ish¨ mshrj,a wkq.ukh l< hq;= h' 
- wka;rdhl ridhksl øjH ̂>k" øj yd jdhq& mßyrKh l< hq;af;a øjHfhys iqrËl o;a; 

m;%h (MSDS) lshjd ne,Sfuka yd iqrËl we÷ï me<§fuka miqj h' 
- ish¨ u wk;=re fmd;l igyka l< hq;= w;r wka whj ta ms<sn| oekqj;a l< hq;= h' kej; 

tu jro j<lajd .ekSug iqÿiq mshjrj,a wkq.ukh lsÍu b;d jeo.;a fõ' 
- ridhksl bysreï .skaor" úI iy úLdok wka;rdhlj,g ksrdjrKh ùug bv fkd § 

úoHd.dr ld¾h uKav,h úiska jydu msßisÿ l< hq;= h'  

- úoHd.dr ld¾h uKav,fha idudðlfhl= úiska wkjYH øjHhka crd Ô¾K fyda wmú;% 
fyda úkdY ù .sh úg wmøjHhla f,i ;SrKh l< yels fõ' bysÍ.sh ixfhda. nyq, u 
wmøjH fõ' 

- iqrËdj iïnkaO ks,Odßhd úiska ld¾h uKav,h fj; wmøjH l%udkql+, j neyer 
lrkafka flfia o hkak iïnkaOj Wmfoia ,nd Èh hq;= h'  

- ldnksl wmødjK" wmøjH neyer lrk nyd¨ï ;=<g neyer l< hq;= h' ̂ laf,daÍka iys; 
iy laf,daÍka rys; ødjK fjka l< hq;= h&' 

 

wNsu;d¾: 
 
Tn fuu ieish wjidkfha oS my; i|yka oE W.; hq;= h¡   

 ridhksl bysÍï je<Elaùug Tn .; hq;= ls%hdud¾.j, mshjrj,a ,shd ridhksl bysÍï 
msßisÿ lsÍu iy kej; isÿ ùu je<elaùug 

 ridhksl wmøjH w¾: oelaùu" wmøjH ksmoùu wju lrk wdldrh" tajd tla/ia lrk 
wdldrh" ridhksl wmøjH .nvd lrk wdldrh yd ridhksl wmøjH neyer lrk 
wdldrh úia;r lsÍug 

 MSDS u.ska f;dr;=re ,nd .ekSug¡ 

l%shdldrlu 10 

10.1 ridhksl bysÍula ksid isÿjk ydksh wju lsÍug Tn úiska .; hq;= l%shdud¾. fudkjd o@ 
10.2 ridhksl bysÍula msßisÿ lsÍug fmr Tn úiska me<|sh hq;= wdrËl wdjrK fudkjd o@ 
10.3 Tng ridhksl bysÍul § msßisÿ lsÍug wjYH jk øjH fudkjd o@ 
10.4 wï, bysÍula Tn msßisÿ lrkafka flfia o@ 
10.5 —ridhksl wmøjH˜ f,i woyia lrkq ,nkafka l=ula o@ 
10.6 wï,uh wmøjH Tn úiska neyer lrkafka flfia o@ 
10.7 fmdgEishï wmøjH Tn úiska neyer lrkafka flfia o@ 
10.8 ldnksl wmøjH Tn úiska neyer lrkafka flfia o@ 
10.9 MSDS u.ska mQ¾fjdamdhka f,i Tng .; yels f;dr;=re fudkjd o@ 
10.10 ridhksl ixlaIsma; fiajd wxlh f,i woyia lrkafka l=ula o@ 
10.11 MSDS u.ska fN!;sl .=Kdx. f,i Tng ,nd .; yels f;dr;=re fudkjd o@ 
10.12 ridhksl bysÍï ms<sn| we;s my; jelsj, i;Hdi;H;dj olajkak 

a) bysÍï i|yd mQ¾fjdamdhla f,i Tn i;=j m%udKj;a wdrËl WmlrK ;sìh hq;= h¡ 
^i;H$wi;H&  

b) bysÍula isÿ jqjfyd;a ta wjg isák ld¾h uKav,h oekqj;a fkdl< hq;= jqj;a ðú;h 
wdrËd lsÍu jeo.;a fõ' ^i;H$wi;H& 

c) úYd, f,i ridhksl bysÍula isÿjqjfyd;a th mqoa.,$iudÔh ;¾ckhla úh yels neúka 
ld¾huKav,fha iyhlfhl= oekqj;a l< hq;= h¡ ^i;H$wi;H& 
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d) úh<s je,s j,ska iqÿ fmdiamria wmøjH jeish hq;= fõ' ^i;H$wi;H& 
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l%shdlrlï i|yd ms<s;=re 
 

ieish 1  

 

2.1  wka;rdodhl ridhksl øjHhla hkq úI iy.;, úLdokh jk iq¿, Woa§ml, m%;sls%hdYS,S iy 

ms<sldldrl, fi!LH yd mßirh flfrys th wys;lr n,mEï we;s lrkq ,nk øjHhla fõ, 

05 msgqj n,kak. 

 

2.2  fnkaiSka" ´f;d-fgd¨hsãka" weiafniafgdaia" fnkaihsãka" f*daue,aäyhsâ 
;j;a øjH i|yd 06 msgqj n,kak 

 
2.3  weisghs,säka" weuhska Tlaihsv" laf,daf¾Üia" fmfrdlaihsãka" g%hskhsfg%dfgd¨hSka( 
 ;j;a øjH i|yd 07 msgqj n,kak 
 

2.4  khsá%la wï,h" yhsv%cka fmfrdlaihsâ" fmdiaf*dßla wï,h" fmdgEishï vhsfl%dafïÜ( 
        ;j;a øjH i|yd 06 msgqj n,kak 

 

2.5  fnkafidhs,a mZTlaihsâ yd mslaßla wï,h 

 

2.6  Èkh" ixfhda.fha fyda idïm,fha ku fyda mÍlaIK wxlh" idïm,h YS;lrKh ;=< oeuQ 
mqoa.,hdf.a ku iy Ndú;d l< ødjlh¡ 

 

2.7  Yajikh ^jdhq iy jdIam&, iug wjfYdaIKh ùu iy wê.%yKh 

        

2.8  >k, øj iy jdhq 
 

2.10  bkaOk iemhqu je<elaùu (starvation)" Tlaiscka iemhqu kj;d oeóu (smothering) iy 
;dmh wjfYdaIKh lsÍug ie<eiaùu (cooling) 

 

2.11  c,h" fmK" ldnkavfhdlaihsâ iy úh<s ridhksl l=vq  

 

2.12  ÔjdKqyrKh lrk ,o l=vd we`ÿï, fj¿ï má, m%;skdYl ^úI îc kdYl& wdf,amkhla, 
 weia fiaÿï fnda;,hla; ;j o 10 msgqj n,kak 
 
 

2.13  a) i;H  b) wi;H  c) i;H   

  
 
ieish 2  

 

5.1  weisfgdaka" ihslaf,dfylafiaka" weisála wï,h" t;fkda,a" fu;fkda,a" fnkaiSka         

;j o 17 msgqj n,kak 
 

5.2  khsá%la wï,h" yhsv%cka *af,darhsâ" fmdiaf*dßla wï,h" fmdgEishï fl%dafïÜ" fidaähï 
yhsfv%dlaihsâ ;j o msgq 17 msgqj n,kak 

 

5.3  wek,Ska" uZlß^II& laf,darhsâ" wdiksla g%hslaf,darhsâ" fu;s,a whsfidihfkaÜ" le,aishï 
ihkhsâ; ;j o msgq 18 msgqj n,kak 
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5.4  b;d l=vd m%udKhla jqjo jd;hg ksrdjrKh jQ úg iajhxisoaOj .sks.kakd øjH w.aksiaMQgl 
fõ. 

 

5.5  wel%hsf,dkhsg%hs,a" Bhï" ldnka fgg%dlaf,darhsâ" fnkaiSka" f*daue,aäyhsâ;  

       ;j o 19 msgqj n,kak¡ 
  

 

5.6    (a) Tlaisldrl 

        (b) úI iys; øjH 

         (c) úlsrKYS,S 
         (d) w.aksiaMQgl 

         (e) úLdokh jk iq¿h 

         (f) .sks .kakd iq¿h 

         (g) úLdokh jk iq¿h 

         (h) .sks .kakd iq¿h, úI iys; øjH 

         (i) msmqreïldrl 

         (j) Tlaisldrl 

 

5.7  lsisu úfgl úoHd.drfha isg wdydr .ekSu" lsisjla mdkh lsÍu fyda ÿï mdkh lsÍu isÿ fkd 
l< hq;= h¡ úoHd.drfha lsisu úfgl ;ksju jev fkd l< hq;= h. ;udg whs;s ke;s lsisÿ 
jevla fyda mÍlaIKhla isÿ fkd l< hq;= h¡ ;jo 16 msgqj n,kak¡ 

 

5.8  2.1.2 fldgi n,kak.  

 

5.9  Tfí iqrlaIl m<|kd oud .kak ^iqrlaIl Wmeia hqj," w;ajeiqï" úoHd.dr lnd" im;a;=&¡  
m¿ÿ rys; iy iqÿiq ùÿre NdKav Ndú; lrkak¡   

 

5.10  a) úlsrKYS,S øjH b) úI iys; øjH  

         c) msmsreïldrl  d) Tlaisldrl 

 

ieish 3  

 

9.1  ish¨fokd g ld¾hlaIuj lghq;= lsÍu i`oyd úoHd.drh iqrlaIs; j ;eîug wjYH jk 
m%dfhda.sl mqyqKqj" l%shdmámdá yd m%;sm;a;s we;=,;a ,shlshú,s wvx.= ridhksl ikSmdrlaIl 
ie<eiaula u.ska ,nd foA. 

 

9.2  vhslaf,dafrdfuf;aka N2 hgf;a wdijkh lsrSug fmr N2 hgf;a CaH2 oud úh,d .; hq;= 

h.  

 

9.3  wdijkh hkq øjhla kgk ;=re r;alr WKqiqï jdIamh isis,a lr >kSNjkh jQ jdIamh ̂ øjh& 
fjk;a ma,dial=jlg fyda n`ÿklg tla/ia lr.kakd l%shdj,sh fõ¡ 

 

9.4  33 msgqj n,kak. 

 

9.5  kS;s iy ud¾f.damfoaYk ms<smeoSu" hym;a .Dy md,kh" kshudldr iqrlaIl WmlrK Ndú; 
lsrSu" ld¾h uKav,h mqyqKq lsrSu" wmøjH neyer lsrSu; ;jo 27 msgqj n,kak¡ 

 

9.6  m%;sjykfha § ødjK jdIamh c, >kSldrlhla$lkafvkairhla ;=<ska hjk w;r >kSNjkh 
jQ øjh$ødjKh ma,dial=jlg kej; tl;= lrkq ,efí¡ 
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9.7  fjka lsÍu, msysgqùu, Tm oeóu, m%ñ; lsÍu iy mj;ajd .ekSu 

       

9.8  weia iqrlaIl, w;a jeiqï, úoHd.dr lnd iy mdjyka  

 

9.9  (a) i;H;  (b) i;H;  (c) i;H;  (d) i;H 
 

 

ieish 4  

 

10.1  37 msgqj n,kak¡ 
 

10.2  úoHd.dr lnd, w;ajeiqï, iqrlaIl Wmeia hqj, iy mdjyka 
      

10.3  w;ajeiqï, iqÿiq iqrlaIl Wmeia hqj,la, li, tla lrk WmlrKhla iy nqreiqjla, iqÿiq 
WodiSkldrl; 37 msgqj n,kak¡ 

 

10.4  wï, bysrSï úYd, c, m%udKhlska ;kql lr ldKqjla fj; .,d hdug ie<eiaùug fmr 
iqÿiq NIauhla iuÕ WodiSk l< hq;= fõ' 

      

10.5  hï lsis øjHhla ;j ÿrg;a Ndú; lsÍug fkd yelsj neyer lsÍug ld,h meñKs úg tu 
øjHh wmøjHhla f,i ye|skafõ' 

      

10.6  WodiSk ùfuka" tu wmøjH fidfrdõ fíiula ;=<g lrduhlska .,d hk wLKav c, 
m%jdyh;a iuÕ .,d hdug ie,eiaúh hq;=h.       

 

10.7  ksis wdldrj whsfid fm%dmfkda,a fyda t;fkda,a wmøjH j,g tl;= lrkak¡ tu wmøjH 
fidfrdõ fíiu la ;=<g lrduhlska .,d hk wLKav c, m%jdyh;a iuÕ .,d hdug 
ie,iajkak¡ 

      

10.8  ldnksl wmødjK" wmøjH neyer lrk nyd¨ï ;=<g neyer l< hq;= h' ^laf,daÍka 
iys; iy laf,daÍka rys; ødjK fjka l< hq;= h& 

 

10.9  úI o;a;, fi!LHuh n,mEï, iqrlaIl Wmdx., úIùï i|yd ms<shï; 39 msgqj n,kak¡ 
 
10.10  ridhksl ixlaIsma; fiajd wxlh  

     

10.11  iajNdjh" meyeh" iajdNjh" iqj|" ñY%;djh" øjdxlh" ;dmdxlh" jdIam mSvkh" c,fha 
ødjH;djh" wKql ialkaOh" wKql iQ;%h' 

 

10.12  (a) i;H;  (b) wi;H;  (c) i;H;  (d) wi;H 
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flá fhÿï 

 
HPLC  : by< wNsjyk øj j¾Kf,aL Ys,amh (high performances liquid chromatography) 

MSDS  : øjHfhys iqrËl o;a; m;%h 

Ph   : *Skhs,a 
L   : ,Sgr 

CAS  : ridhksl ixlaIsma; fiajd wxlh 

CHP  : ridhksl ikSmdrlaIl ie<eiau 

o-   : ´f;d 
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.egmo újrKh 
 

wjfYdaIKh  : fmÕùu" >k ixfhda.hla øjhla iuÕ flaIdl¾IK" ffoksl" ødjK fyda 
ridhksl l%shdjla u.ska iïnkaO ùu'    

                                              

;sj% ksrdjrKh : hïlsis wê idkaøKhla iys; ridhksl øjHhla fláld,hlg ksrdjrKh 
ùu' 

 

;Sj% úI ùu : hï lsis ridhksl øjHhla fláldmSkj ksrdjrKh jQ úg fi!LH n,mEï 
we;s lsÍu' 

 

mßuKaä; : idudkH fyda WIaK;ajh wd¾ø;dj jeks mdßißl ;;a;aajhka 
                  

m%;súI  : hï úIl m%;súreoaO n,mEu iys; m%;sl¾uhla f,i Ndú; lrk ixfhda. 
fõ' thg úI uq,skqmqgd oeóug wjfYdaIKh lsÍug fyda WodiSk lsÍug 
yelshdj we;' 

 

c,Sh, aq        : c,h mokï lr.;a ødjK fyda wj,ïNs; fõ' 
 

;dmdxlh, BP   : øjhl jdIam mSvkh mßirfha jdhqf.da,Sh mSvkhg iudk ù øjh 
blauKska jdIam ùug n÷kajk WIaK;ajh fõ' 

 

ridhksl ixlaIsma; : ridhksl øjHhla y÷kd .ekSu i|yd we;s wkkH;d wxlhls' 
fiajd (CAS) wxlh          

 

È.= ld,Sk  : hï lsis ridhksl øjHhla È.=ld,Skj ksrdjrKh jQ úg wys;lr fi!LH  
ksrdjrKh   n,mEï we;s lsÍu' 
 

È.= ld,Sk úI ùu : hï lsis ridhksl øjHhla È.=ld,Skj ksrdjrKh jQ úg úI ùfuka jk 
wys;lr fi!LH n,mEï we;s lsÍu' 

 

Ô¾Kh ùu         : jev lrk ia:dkfha wdydr mdk .ekSu iy ÿïmdkh lsÍu fyda wmú;% jQ 

oE;aj,ska wdydr .ekSu u.ska ridhksl øjH .s,Su' 

 

wd>%dkh         : ridhksl øjH Yajikh lsÍu u.ska fmkye,s ;=,g we;=¿ ùu' 

 

LD50               : hï talSh ud;%djla øjHhla hï i;a;aj .ykhlska 50] lg ksrdjrKh ùu 
ksid ñh hdu fõ' 

 

úI                : ksrdjrKh jQ úg YÍrh flfrys wys;lr n,mEï t,a, l< yels ,ËK 
iys; ixfhda.h' 
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Wm.%ka:-I 
 
jdhq is,skavrhla m%fõYfuka Ndú; lsÍug my; ,ehsia;=j n,kak 
 
1. is,skavrh ;=< we;s øjH ksiswdldrj y÷kd .; hq;= h' 

 is,skavrh ;=< wvx.= oE y÷kajd § ke;skï tu is,skavr Ndr fkd .kak' j¾K fla; u; 
mokïj y÷kd.ekSï isÿ fkd lrkak' y÷kd .ekSfï f,an,a fyda úia;r wvx.= m;=r (tag) 
úkdY fkd lrkak' 

 

2. is,skavrfha lmdg fyd|ska wdrËd ù ;sìh hq;= h' 

is,skavr lmdg wdrËd lrk jeiqï iys; is,skavr muKla Ndr .; hq;=h' jdhqj Ndú; 
lsÍug .kakd ;=re wdrËl jeiqï bj;a fkd l< hq;= h' 

 

3. fyd|ska .nvd l< hq;= h' 

.skaorg m%;sfrdaë" úh<s iy fyd|ska jd;dY%h ,efnk" .sks.kakd iy ;dmh ckkh jk m%Nj 
j,ska bj;a jQ fï i|ydu úfYaIfhka ilik ,o m%foaYhl .nvd l< hq;= h' .nvdfjka msg; 
m%foaYh fyd|ska ldKq moaO;shla ilia lrk ,o iDcqj m;s;jk ysre lsrKska wdrËdjk fia 
iliaj ;sìh hq;= h' 

 

4. ia:dhS is,skavr ieleiau 

    yÈishl § oduhla f,i jeàhdfuka wdrËd l< hq;= h' 
 

5. ksiswdldrj m%jdykh lsÍu 

    w;a lr;a;hla Wmfhda.S lrñka m%jdykh l< hq;=h' fmr,df.k fkdhd hq;= h' 
 

6. ìu fkdoeñh hq;= h' 

    lsisu úfgl is,skavr ìu fkdoeñh hq;= w;r tlsfkl .eàug o bv fkd;efnk fia ;eìh 
hq;= h' 

 

7. Ndú;fhka miq kej; Ndr §u' 

    lmdgh jid is,skavr lmdgh bj;alr ta fjkqfjka wdrËl jeiafuka yd ¥ú,s wdjrKfhka 
jeish hq;= h' is,skavrh Ndú; fldg wjidk nj oelaúh hq;= h' 

 

8. msreKq is,skavr iuÕ ysia is,skavr yqjudre fkdùu j. n,d .; hq;= h' 

    kej; iemhqïlreg Ndr fok ;=re ysia is,skavr msreKq is,skavrj,ska wE;a lr ;eìh hq;= h' 
ysia is,skavrhla mSvkh jeä moaO;shlg w;ajer§ulska iïnkaO jqjfyd;a wmú;% 
ùug$m%pKavldÍ m%;sl%shdjla is,skavrh ;=< isÿ ùug bv we;' 
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iïmdol uKav,h 

l¾;D             úIh ixialrKh ^bx.%Ssis msgm;& 
uydpd¾h fla' ir;a ã' fmf¾rd      wdpd¾h is;s tia' bland,a 

 

mßj¾;kh           mß.Kl ks¾udKlrKh 
uydpd¾h fla' ir;a ã' fmf¾rd ta' ã' ;SIHd ÿ,añKs 
ta' ã' ;SIHd ÿ,añKs     

   
.%e*sla ks¾udKlrKh        mo ieliSu 
whs' tia' ;Uúg  mS' ã' wd¾' jreKs 
tï' ã' .=Kmd, fk;añ rdcr;ak 
 ta' ã' ;SIHd ÿ,añKs 
          
fjí wka;¾.;h ixj¾Ol        
ta' ã' ;SIHd ÿ,añKs 
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