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tallh 22  -  ridhksl l¾udka;

nyqjrK m%Yak

1' ridhksl l¾udka; we;eï úg oS uQ,sl ridhksl øjH ksmojk" cSj úoHd;aul ridhksl

øjH ksmojk" úfYaIs; ridhksl øjH ksmojk yd mdßfNda.sl ridhksl øjH ksmojk

l¾udka; f,i j¾. lrhs' uQ,sl ridhksl øjH ksmojk ridhksl l¾udka;hlska

ksmojk øjH jkqfha"

1' úgñka 2'  inka

3' we,jqïldrl 4'  i,a*shqßla wï,h

5' j¾Kl

2' ksIamdok l¾udka; wdY%s; j 5M ixl,amhg wh;a j¾. wx.hla jkafka@
1' ;dlaIKh 2'  Ñka;kh
3' ld,h 4'  u;lh
5' l%fudamdh

3' ms<sfj<lg jev lsÍfï yqre mqreoao"  ixialD;sl jYfhka wmsg Wreu jq odhdohla jqj;a

j¾;udkfha oS 5S ixl,amhla weiqfrka wmg bf.k .ekSug isÿ ù we;' fuu 5S
ixl,amhg wh;a fkd jk wx.hla jkafka"
1' wjYH yd wkjYH f,i j¾. lsÍu'
2' wjYH foa wkqms<sfj< la we;s j ia:dk .; lsßu'
3' m%;spl%SlrKh
4' msßisÿ lsÍu yd mÍlaId lr ne,Su $ úuiSï lsÍu'
5' iïu;hla mj;ajd .ekSu'

4' khsá%la wï,h ksIamdokh lrk l¾udka; Yd,djla wdY%s; j ia:dms; lsßug jvd;a u
fhda.H l¾udka; Yd,dj jkqfha"
1' i,a*shqßla wï, l¾udka; Yd,dj
2' wefudakshd l¾udka; Yd,dj
3' fldaiaála l¾udka; Yd,dj
4' yhsfv%dlaf,daßla l¾udka; Yd,dj
5' inka ksIamdok l¾udka; Yd,dj

5' jdyk negß ksIamdokh iu. Rcqj u iïnkaO ridhksl l¾udka;h jkafka"
1' i,a*shqßla wï, ksIamdokh
2' fldaiaála fidavd ksIamdokh
3' wefudakshd ksIamdokh
4' yhsfv%dalaf,daßla ksIamdokh
5' khsá%la wï, ksIamdokh

6' m%;sl%shd l=àrhla ks¾udKh lsßfï oS wvq u m%uqL;djla fok idOlhla f,ig ie,lsh
yelafla"
1' m%;sl%shdfõ ;dmodhl $ ;dm wjfYdaIl nj fõ'
2' m%;sl%shdfõ fõ.j;a nj fõ'
3' m%;sl%shl ys fN!;sl iajNdjh fõ'
4' m%;sl%shdj isÿ fj;au we;s jk j¾K úm¾hdih
5' jrlg fhdod .kq ,nk m%;sl%shl m%udKh fõ'

7' my; m%;sl%shdj m%;sl%shd l=àrh ;=< isÿ fõ hehs i,lkak' m%Odk M,h C fõ'

2 ( ) 3 ( ) 2 ( ) 3 ( )A l B l C l D g  ;dmh

fuu f;dr;=re u; m%;sls%hd l=àrhg ;sìh hq;= wx.hla fkd jkafka@
1' mSvkh uekSfï Wml%uh'
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2' WIaK;ajh uekSfï Wml%uh'
3' ÿiai%dù;dj uekSfï Wml%uh'
4' ;dm ckl tallhla
5' ñY% lrk tallhla

8' inka ksIamdokfha m%Odk w;=re M,h
1' fïo wï, idok fidaähï ,jK
2' .a,sifrda,a
3' fidaähï weisfÜÜ
4' NaCl
5' g%hs.a,sirhsâ

9' ,xldfõ b;d myiqfjka ia:dms; l< fkd yels l¾udka;hla jkafka@
1' ffcj ãi,a ksmoùu'
2' inka ksmoùu'
3' msßisÿ .a,sißka ksmoùu'
4' fldaiaála fidavd ksmoùu'
5' i,a*shqßla ksmoùu'

10'  fldaiaála fidavd ksIamdokh wdY%s; j ksjeros j.ka;sh'
1' w;=re M,h NaCl h
2' lef;davfhka Cl

2
 msg fõ'

3' wefkdavfhka H
2
 jdhqj msg fõ'

4' c,h o m%;sl%Shlhls'
5' úNj wka;rh ksis f,i md,kh b;d jeo.;a h'

11' ksIamdok l%shdj,shla i|yd wjYH iïm;la f,i wuqøjH ye¢kaúh yels h' wuqøjHj,
iq,n;dj Rcqj u n, fkd mdkafka l=uk lreKla flfrys o@
1' wuqøjH m%jdyk l%uh'
2' l¾udka;h wLKav j mj;ajd f.k hdu'
3' ksIamdÈ;fha .=Kd;auh'
4' ksIamdok m%udKh'
5' l¾udka;fha m%;s,dN m%udKh'

12' wuqøjH f,i iajdNdúl iïm;la fhdod .kafka kï" §¾>ld,Skj jvd;a u wjOdkh
fhduq l< hq;= lreKla jkafka th"
1' l¾udka;Yd,dj wjg iq,n j mej;Su'
2' ,dNodhs wuqøjHhla ùu'
3' th mqk¾ckkSh iïm;la ùu'
4' myiqfjka <`.d úh yels ia:dkhl mej;Su'
5' l=vd fhojqï m%udKhlska by< ksujqï m%udKhla ,nd .ekSu'

13' lDIsld¾ñl lghq;= i|yd nyq, j wjYH jk ridhksl l¾udka; folla jkafka"
1' wefudakshd yd fmfg%da,shï'
2' fldaiaála fidavd yd i,a*shqßla wï,'
3' fldaiaála fidavd yd wefudakshd'
4' fldaiaála fidavd yd khsá%la wï,'
5' wefudakshd yd i,a*shqßla wï,'

14' ridhksl ixfhda. ms<sn| j ish¨ ;dlaIKsl f;dr;=re wvx.= úia;r m;%sldj y÷kajkafka@
1' MSDS hkqfjks' 2' ISO hkqfjks' 3' SLS hkqfjks'
4' 5M hkqfjks' 5' Data Sheet hkqfjks'

15' m%;sl%shd udOHhg m%;sl%Shl ish,a, tl jr tl;= lrkq fjkqjg jrlg iaj,amh ne.ska
tl;= lsÍu ms<sn| j my; ljr m%ldY i;H fõ o@

A. m%;sl%Shl jvd fyd¢ka tlsfkl ñY% fõ'



304

;dlaIKfõoh i|yd úoHdj- w'fmd'i' ̂ W'fm<&

wdo¾Y m%Yafkda;a;r

B. wêl ;dm m%udKhla tl jr cks; ùu je,fla'
C. .sks .ekSu yd iafMdagk wju fõ'
D. m%;sl%shdfõ il%shk Yla;sh wju fõ'

1' A,B muKs 2'  B,C muKs 3' A,B,C muKs
4' A,B,D muKs 5' by; lsisjla fkdfõ'

16' ksIamdok l%shdj,shla ,dNodhS ùug kï m%;sl%shdj i|yd wjYH m%Yia; ;;a;aj ,nd Èh
hq;= h' m%Yia; ;;a;aj ;SrKh lsßfï § jvd;a u wjOdkh fhduq l< hq;af;a"
1' mßir ;;a;aj yd wuqøjHj, ñ,'
2' ksIamdok úhou yd ksIamdÈ;fha .=Kd;aul nj'
3' ksIamdokfha .=Kd;aul nj ksIamdok m%udKh'
4' l¾udka; Yd,dfõ úYd,;ajh yd mßir ;;a;aj'
5' ksIamdolhdf.a ±kqu yd wuqøjHj, ñ,'

17' inka ksIamdokfha § c,Sh m%;sl%shd l,dmhg NaCl tl;= lrkq ,efí' fuys wruqK
jkafka@

A. inka myiqfjka fmdïm l< yels ;;a;ajhg f.k tau'
B. inka c,Sh l,dmfha Èh jk m%udKh wvq lsÍu'
C. myiqfjka u c, l,dmh u; inka md ùug ie,eia ùuhs'
D. m%;sl%Shl myiqfjka ñY% ùug ie,eia ùuhs'

1' A yd B muKs 2' B yd C muKs 3' C yd D muKs
4' A,B yd C muKs 5' B,C yd D  muKs

18' inka ksIamdokfha § f;; inka iu`. ,jK ñY%j mj;S' tu c,Sh ,jK iu. bj;a
bj;ajkqfha
1' fmfg%da,shï w;=re M, yd g%hs.a,sirhsâ h'
2' .a,sifrda,a yd g%hs.a,sirhsâ h'
3' .a,sifrda,a yd fïo wï,ys fidaähï ,jK'
4' fmfg%da,shï w;=re M, yd fu;fkda,a h'
5' g%hs.a,sirhsâ yd fu;fkda,a h'

19' g%dkaiatiagÍlrK m%;sl%shdjla u.ska ffcj ãi,a ksmoùfï § wuqøjH f,i fhdod .kafka"
1' fmfg%da,shï w;=re M, yd g%hs.a,sirhsâ h'
2' .a,sifrda,a yd g%hs.a,sirhsâ h'
3' .a,sifrda,a yd fu;fkda,a h'
4' fmfg%da,shï w;=re M, yd fu;fkda,a h'
5' g%hs.a,sirhsâ yd fu;fkda,a h'

20'  ffcj ãi,a idïm,hla B30 f,i kï lr we;' thska woyia jkafka"
1' Ydlf;,a 30] la o fu;fkda,a 70] la o we;s njhs'
2' fu;fkda,a 30] la o Ydl f;,a 70] la o we;s njhs'
3' ffcj ãi,a 70] la o fmfg%da,shï ãi,a 30] la o we;s njhs'
4' ffcj ãi,a 30] la o fmfg%da,shï ãi,a 70] la o we;s njhs'
5' by; lsisjla fkdfõ'
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rpkd m%Yak

1' a. f,dalfha ±kg we;s m%Odk u ridhksl l¾udka; w;ßka kQ;k udkj YsIagdpdrfha

meje;au i|yd Rcqj u odhl fõ hehs ie,lsh yels l¾udka; 4 ,ehsia;= .; lrkak'

b. by; Tn ,ehsia;= .; l< tla tla l¾udka;h kQ;k udkj YsIagdpdrfha meje;au

flfrys w;HjYH jkafka wehs±hs fmkajd fokak'

c. cmdk l<ukdlrKfha wx.hla f,ig 5S ixl,amh f,dj mqrd m%p,s; ù we;' fuu

5S ixl,amh hkq zzidïm%odhsl ±kqu u.ska kQ;k YsIagdpdrhg m%.;sYS,s u.

fmkaùug .;a W;aidyhlsZZ hehs mejiqjfyd;a thg Tng tl`. úh yels o" fkdyels

o hkak idlÉPd lrkak'

d. ridhksl l¾udka;hg 5S Ys,amSh l%uh jeo.;a jk wdldrh ,ehsia;= .; lrkak'

2' a. l¾udka; i|yd jeo.;a jk iïm;a yd ixikaokh lrk úg § udkj iïm; iqúfYaIS

iïm;ls' udkj iïm; iqúfYaIS iïm;la ùug fya;= jQ ,laIK 5 la ,ehsia;= .;

lrkak'

b. ridhksl l¾udka; i|yd 5S ixl,amh w;sYhska jeo.;a fõ' fï ms<sn| j idlÉPd

lrkak'

c. uqo,a l<ukdlrKh i|yd 5S ixl,amh fh§ we;s wdldrh fláfhka úia;r lrkak'

d. hï ksIamdok l%shdj,shlg fhdod.;a l%ufõoh fld;rï ÿrlg id¾:l±hs wOHhk

jd¾;djla iemhSug Tng isÿù we;' fuu jd¾;dj ieliSu msKsi Tn wjOdkhg ,la

lrk lreKq fudkjd±hs fláfhka y÷kajd fokak'

e. l¾udka; j,§ Ndú; lrk hka;%iQ;%j, ld¾hCIu;dj yd M,odhs;dj jeä lsÍug

5S ixl,amfha fhda.H;dj fláfhka meyeÈ,s lrkak'

3' a. ridhksl l¾udka; i|yd fhdod .kakd mqk¾ckkh fkd jk iïm;a yd mqk¾ckkh

jk iïm;a fudkjd±hs ,ehsia;= .; lrkak'

b. y¾nÜ jdoh bÈßm;a lr we;af;a l=uk iïm;a uQ,sl lrf.k o@

c. y¾nÜ jdofha uQ,sl woyi bÈßm;a lrkak'

d. jir 2050 jk úg § kQ;k udkj YsIagdpdrh m%n, wNsfhda. .Kkdjlg uqyqK §ug

isÿfõ hehs wkdjels m< lr we;' fuu wNsfhda. ridhksl l¾udka; flfrys we;s

n,mEu fláfhka úia;r lrkak'

e. yß; l¾udka; hkqfjka woyia lrkafka l=ula o@ ,xldfõ wdrïN lsÍug iqÿiq yß;

l¾udka;hla ms<sn| j jd¾;djla ms<sfh, lsÍug Tng isÿù we;' fï i|yd f;dr;=re

/ia lsÍug Tnf.a uQ,sl wjOdkh fhduq lrk wx. ,ehsia;= .; lrkak'

4' a. ridhksl l¾udka;hla hkq uQ,sl l%shdjkaf.a ̂ Unit Operation& tl;=jls' ridhksl

l¾udka; wdY%s; zzuQ,sl l%shdZZ hkqfjka Tn woyia lrkafka l=ula o@

b. ridhksl l¾udka; wdY%s; uQ,sl l%shd ldKav folls' fuu ldKav fol

i|yd ksoiqka 6 ne.ska ,ehsia;= .; lrkak'

5' my; olajd we;s ridhksl l¾udka; wdY%s; j isÿ jk ridhksl mßj¾;khka i|yd

;=,s; iólrK ,shkak' ̂ tu m%;sl%shd isÿ lrk ;;a;aj ̂ WIaK;aj$mSvkh$W;afm%arl& yd

tu m%;sl%Shl yd M, mj;sk wjia:d o i|yka lsÍu w;HjYHh&

a. i,a*shqßla wï, ksIamdok l¾udka;h

b. wefudakshd ksIamdok l¾udka;h

c. khsá%la wï, ksIamdok l¾udka;h

d. fldaiaála fidavd ksIamdok l¾udka;h
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6' .e,Sï igykla u.ska wefudakshd ksIamdok l%shdj,sfha jeo.;a wxY yd tajd tlsfkl

iudfhdackh lrjd we;s wdldr fláfhka úia;r lrkak'

7' ksIamdok l%shdj,shla ie,iqï lsßfï § m%;sslS%hl yd M,j, fN!;sl yd ridhksl .=K

±k isàu jeo.;a jk wefudakshd ksIamdokh weiqfrka úia;r lrkak'

8' .e,Sï igykla u.ska khsá%la wï, ksIamdok l%shdj,sfha jeo.;a wxY yd tajd iudfhdackh

lrjd we;s wdldrh úia;r lrkak'

9' .e,Sï igykla u.ska i,a*shqßla wï, ksIamdok l%shdj,sfha jeo.;a wxY yd tajd

iudfhdackh lrjd we;s wdldrh úia;r lrkak'

10'  Tnf.a ksjfia ,sfma b;sß jk w¿ iaj,amhla f.k ̂ .%Eï 2 la muK& c,fha Èh lr tu

ødjKhg fmd,af;,a iaj,amhla ^.%Eï 1la& muK tlalr l+re.dñka r;a lr.kak' isis,a

ùug bv yßkak' Tng ,efnk ksÍlaIKhka yels;dla ÿrg meyeÈ,s lr .kak'

a. udihlg Tnf.a or ,sfmka ,nd .; yels or w¿ m%udKh fldmuK o@

b. i. Tng iqudkhl § tl;= l< yels w¿ m%udKh u.ska fuu ksIamdokh lsÍug

ie,iqï lrkjd hehs is;kak' tu l%shdj,sh iu. Tn iïnkaO lrjk uQ,sl l%shd

^Unit Operation& fudkjd o@

ii. Tnf.a m%;sl%shd l=àrh ±lafjk o< rEmhla wÈkak' tys jQ wx. kï lrkak'

iii. fuu l%shdj,shg 5S ixl,amh fh§u fláfhka olajkak'

iv. fuu l%shdj,shg 5S ixl,amh fh§u u.ska mßir ys;ldó yd wk;=re wju

l%shdj,shla f,i mj;ajd f.k hEug yelshdj ,efnkafka flfia±hs myokak'

v. by; ksIamdok l%shdj,sh jvd;a M,odhs lsÍug;a .=Kd;aul nj jeä lsÍug isÿ ù

we;' M,odj jeä lr .ekSu i|yd Tn isÿ lsÍug n,dfmdfrd;a;= jk mÍlaIKh

l=ula o@ tu mÍlaIKh ie,iqï lrk wdldrh fláfhka úia;r lrkak'

vi. Tnf.a ksIamdÈ;fha m%ñ;sh mßlaId lr jd¾;djla ,nd .ekSug Tn n,dfmdfrd;a;=

fõ' fuys § mßlaId lsÍug n,dfmdfrd;a;= jk fN!;sl yd ridhksl wx. fudkjd

o@

vii.Tnf.a ksIamdÈ;h mdßfNda.slhdg y÷kajd fokafka l=uk wdldrfha fhoùulg o

hkak fya;= iys; j fláfhka meyeÈ,s lrkak'

11' fjf<|fmd< wdY%s; j úúO wdldrfha inka ksIamdÈ;hka ±lsh yels h' fYdaOk l%shdj,shg

inka fhdod .ekSu i,ld n,ñka mdßfNda.slhdg ksjerÈ j ;u wjYH;dj i|yd inka

f;dard .ekSug yels jk mßÈ inka j¾. lrkak'

12' c, NS;sl j,s.h yd c,ldó ysi hk m%foaY kï lrñka o¾YSh inka wKqjl ridhksl

jHqyh we| olajkak'

13' iefmdakSlrK l%shdj,sfha § isÿ jkafka l=ula o@

14' ldur WIaK;ajfha we;s fldaiaála fidavd ødjKhla iu. Ydl f;,a È¾> ld,hla

l+re.dñka ñY% lrk úg § inka ,nd .ekSug yels h' fuu ksid ;u Yla;sh b;sß lrñka

ksIamdokj, ksIamdok msßjeh wvq lsÍug yels h' ;dm Yla;sh Ndú; fkd lrñka fï

wdldrhg jrlg inka ls'.%eï 1000 ksIamdokh i|yd m%;sl%shd l=àrhla ie,iqï lsÍug

fhdackd lrhs' fuu ksIamdok l%fudamdh ms<sn| j Tnf.a woyia bÈßm;a lrkak'

15' mdif,a oS Tn bf.k .;a inka ksIamdok l%shdj,sh wdY%s; j we;s tall l%shd fudkjd o@

16' mdi,a mßlaIKd.drh ;=< § inka ksmoùfï È Tn ÿgq tall" l%shd fudkjd o@

17' iefmdakSlrK m%;sl%shdfõ § isÿ jk ridhksl yd fN!;sl fjkialï fudkjd o@
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18' fjf<|fmdf<a we;s laId,l ̂ Detergents& j¾. yd tajdfha m%dfhda.sl fh§ï fudkjd o@

19'  inka yd laId,l w;r fjki l=ula o@

20'ffcj ãi,a ksIamdokfha § Ydl f;,aj, ksoyia fïo wï, ^FFA& m%udKh ksIamdok

l%shdj,sfha id¾:l;ajh flfrys n,mdk jeo.;a idOlhla jkafka wehs±hs fláfhka

myokak'

21'  Ydl f;,aj, wï, wxlh ^Acid valve& 5 mg g-1 fõ' fuu w.h u.ska wmg imhk

ridhk úoHd;aul f;dr;=re fudkjd o@

22'  ;Ska; ksIamdokh wdY%s; j ridhksl m%;sl%shd isÿ fkd jqk o ñY% lsßfï l%shdj,sh b;d

u jeo.;a l%shdjls' fuu j.ka;sh fláfhka meyeÈ,s lrkak'

23'  ;Ska; ødjKhl we;s m%Odk ixrpl j¾. fudkjd o@

24'  tku,a yd tu,aIka ;Ska; w;ßka jvd;a mßir ys;ldó ;Ska; j¾.h l=ula ±hs fya;=

olajñka úia;r lrkak'

25'  ;Ska; ksmoùug nyq wjhúl fhdod .kq ,nhs' nyq wjhjl u.ska ;Ska; mg,hg

,ndfok .=Kdx. yd thg fya;=ka fláfhka meyeÈ,s lrkak'

26'  fldaiaála fidavd ksIamdokfha mg, fldaI l%uh yd m%dÖr fldAI l%uh wdY%s; j we;s

;dlaIKsl l%fudamdh hka iiokak'

27'fmdiafmaÜ fmdfydr ksIamdokh wdY%s; j my; m%;sl%shd ,shd olajkak'

a. laf,dfrda wemghsÜ yd i,a*shqßla wï,h

b. laf,dfrda wemghsÜ yd fidaähï ldnfkaÜ

c. laf,dfrda wemghsÜ yd i¾mkaghska Lksch

----------------------------------------------------------------------------------------------

nyqjrK - ̂ ms<s;=re&

1-4 6-4 11-1 16-2
2-5 7-3 12-3 17-2
3-3 8-2 13-4 18-3
4-2 9-5 14-4 19-5
5-1 10-2 15-3 20-4

rpkd  -  ^ms<s;=re&

1' a. wefudakshd ksIamdokh" i,a*shqßla ksIamdokh" khsá%la wï, ksIamdokh" fmfg%da,shï

hk ridhksl l¾udka;h

b. kQ;k udkj YsIagdpdrfha m%Odk wx. f,ig m%jdykh" n, Yla;s wjYH;dj yd
jeä jk ck.ykhg wdydr ksIamdokh hk wjYH;d i,ld n,ñka by; tla tla
l¾udka; fuu wjYH;d imqrd ,Sug we;s iïnkaOh Tiafia ;d¾lsl j ms<s;=re f.dv
ke.Su isÿ l< hq;= h'

c. YsIHhd iqÿiq WodyrK imhñka foaYSh idïm%odhsl oekqu ;=< 5S ixl,amh ;snqKd o
keoao hkak ks.ukh l< hq;= h' tu ks.ukh wkqj fuu jelshg ;ukaf.a ia:djr;ajh
meyeos,s l< hq;= h'

d. ridhksl l¾udka; Yd,djla wk;=re isÿ ùfï by< bvlvla we;s ia:dkhla neõ yd
tu ixfhda. mßirhg yd ñksiqkaf.a cSú; yd fi!LHhg Rcqj u n,mdk neõ
ksoiqkla iys; j fmkaúh hq;= h' fï ksid hï YslaIKhla iys; j ridhksl
l¾udka;fha lghq;= lsÍfï jeo.;alu fmkajd osh hq;= h' 5S ixl,amh u.ska fuu
uQ,sl wjYH;dj i|yd iajhx YslaIKhla ,nd fok nj úia;r l< hq;= h'

2' a. i. is;Sï" ye`.Sï yd oekSï wkqj m%;spdr oelaùu
ii. ks¾udKYS,S yelshdj
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iii. icSù yd l%shdYS,S ùu'
iv. p¾hdjla ksis f,ig w¾:l:kh l< fkd yels ùu
v. lKavdhula f,ig ixúOdkh ùfï yelshdj

b. fm< fmdf;ys zz ridhksl l¾udka; Yd,djl 5S Ys,amSh l%uh jeo.;a jk whqreZZ
ud;Dldj hgf;a jQ lreKq 10 w;=ßka wju jYfhka lreKq 5 la Tiafia ridhksl
l¾udka;hg 5S ixl,amh l%shd;aul lsÍu w;sYhska jeo.;a jk nj YsIHhdg fmkajd
osh yels úh hq;= h'

c. uqo,a mßyrKfha oS tajd jd¾;d lsÍï" .sKqï ieliSï" wdoS ,sÅ; jd¾;d$idlaIs
yd ú.Kk jd¾;d wdosh i|yd 5S ixl,amh fhoSfï jeo.;alu meyeos,s lsÍu ms<s;=r
;=< wvx.= úh hq;= h'

d. ld¾hlaIu;dj" M,odhs;dj yd mßirhg we;s wys;lr n,mEï ms<sn| j i,ld n,ñka
tu l%ufõofha fhda.H;dj fidhd ne,Su ms<sn| wjOdkh fhduq lr ;sìh hq;= h' n,
Yla;sh CIh ùï $ kdia;sh yd kv;a;= lghq;=j, myiqj wdosh o i,ld ne,Su jeo.;a
nj meyeos,s l< hq;= h'

e. hka;%iQ;% hkq laIh ùug ,la jk yd ld,h;a iu. tys l%shdldÍ;ajfha úúO fjkialï
j,g ,la jk hdka;%sl moaO;shla f,ig úia;r l< hq;= h' 5S ixl,amh u.ska
hka;% iQ;% flfrys l%uj;a wjOdkhla mj;ajd .ekSu u.ska tys ld¾hlaIu;dj yd
M,odhs;dj jeä lsßug yels nj fmkajd osh hq;= h'

3' a. mqk¾ckkh jk iïm;a
Ydl f;,a" n, Yla;sh i|yd fhdod .kakd cSj ialkaOh ^Bio mass&"
khsg%cka jdhqj" Tlaiscka jdhqj
mqk¾ckkh fkd jk iïm;a
fm%fg%da,shï f;,a" .,a w`.=re" fmdiaf*aÜ ksê

b. mqk¾ckkh fkd jk iïm;a i|yd
c. mqk¾ckkh fkd jk iïm;la f,ig i|yka jdKsc ksIamdok f,dal mßudKfhka

isÿ lrk úg oS fjf<|fmd< mq¿,a ùu yd b,a¨u jeä ùu ksid jd¾Isl ksIamdokh
jeä lsÍu isÿ fõ' fï ksid mqk¾ckkh fkd jk iïm;a ksIamdokhg fhdod .ekSu
jd¾Isl j jeä fõ' fuu ksid u tu iïm;a CIh fjñka iSudldÍ fõ' tneúka tu
iïm;a ksIamdokh i|yd jd¾Isl j fhdod .ekSu Wmßu ù l%ufhka jd¾Isl fhoSï
m%udKh wvq ù hkq we;'

d. c,h iSudldÍ ùu" fmfg%da,shï bkaOk iSudldÍ ùu" fnda fkd jk frda. jeä ùfï
m%jK;dj" ck.yKh jeä ùu" jhia.; ck.ykh jeä ùu yd f.da,Sh WKqiqu
jeä ùu m%Odk wNsfhda. f,ig olajñka fuu tla tla wNsfhda. ridhksl l¾udka;
flfrys n,mEu fláfhka úia;r l< hq;= hs'

e. mqk¾ckkh jk wuqøjH 100] fhdod .ksñka isÿ lrk l¾udka; yß; l¾udka; fõ'
wmg we;s mqk¾ckkh jk iïm;a f,i uqyqÿ c,h" jd;h yd Ydl iïm; i,ld
n,ñka tla tla iïm;a u.ska wdrïN l< yels yß; l¾udka; ,ehsia;=.; l< hq;=
h'

ksoiqkla f,i ( uqyqÿ c,h¨Kq 2 2NaOH+H +Cl

Ydl f;,a ____


inka ¬ .a,sifrda,a

c,h 2 2O +H

jd;h 2 2O +N

2 2O /H O
2 2 3 3H +N NH HNO 
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2 2H +Cl HCl

.a,siÍka  T!IO ¬ iafMdaGl

3 3NH +HNO  fmdfydr  ¬ iafMdaGl

ffcj ialkaOh meiSu ffcj t;fkda,a

ffcj t;fkda,a  ¬ Ydl f;,a  ffcj ãi,a
4' a. ksIamdok l%shdj,sfha oS øjHkaf.a hï úm¾hdihla isÿ lsÍu uQ,sl l%shd f,ig

ie,lsh yels h'
b. ridhksl l%shd yd fN!;sl l%shd

ridhksl uQ,sl l%shd ( WodiSklrKh" iefmdakSlrKh" úoHq;a úÉfPaokh
fN!;sl uQ,sl l%shd ( weUÍu" jdIamSlrKh" úh<Su

5' a. 2 4H SO  ksIAmdokh

øj i,a*¾ oykh lsÍu

2 5

2 2

V O

2 2 2

3( ) 2 4 2 2 7

2 2 7 2 2 4

2S(l)+2O (g) 2SO (g)

2SO (g)+O (g) 2SO (g)

H SO ( ) H S O (l)

H S O (l)+H O(l) 2H SO (l)

gSO l





 



b. wefudakshd ksIamdokh

2 2 3N (g)+3H (g) 2NH (g)

mSvkh 250 atm

WIaK;ajh o450 C

W;afm%arl Fe

W;afm%arl j¾Ol 2 2 3K O, Al O

c. khsá%la wï,h

pt
3 2 2

2 2

2 2 3 2

4NH (g)+5O (g) 4NO(g)+6H O(g)

2NO(g)+O 2NO (g)

2NO (g)+H O(l) HNO (aq)+HNO (aq)







d. 2 3 23HNO (g) HNO (aq)+2NO(g)+H O(l)

6'

2N (g)
2H (g)

2 2N (g)+H (g)

m%;sl%shd
l=áh

øj 3NH

m%;sl%shd fkdjq 2 2N +H

øj wefudakshd
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² m%Yia; NH
3
 m%udKhla iEfok úg oS jdhq ñY%Kh isis,a lsÍu u.ska NH

3
 øj ;;a;ajhg

m;a lsÍu'
² øj wefudakshd fjka lsßu'
² m%;sl%shd fkd l< N

2
 yd H

2
 iu. wjYH m%udKhg N

2
  yd H

2
 tl;= lrñka m%;sl%shd

l=àrh ;=< NH
3
 iEoSug ie,eiaùu'

fuu l%shd tlsfklg ksis f,ig iïnkaëlrKh yd hdukh lsÍu jeo.;a njg
ms<s;=re ;sìh hq;= h'

7' N
2
 yd H

2
 idudkH WIaK;ajfha oS m%;sl%shd fkd lrhs' ld¾ñl j N

2
 yd H

2
 u.ska NH

3

iEoSug iqÿiq WIaK;ajh 450 oC yd mSvkh 250 atm ;SrKh lsÍug yels jqfha N
2
 yd H

2

w;r m%;sl%shdfõ pd,l yd ;dm ridhksl f;dr;=re u; h' fï ksid m%;sl%shdj, ridhksl
.=K ms<sn| oekqu m%;slS%hlh w;r m%;sl%shdj isÿ l< hq;= ;;a;aj ;SrKh lsÍu jeo.;a nj
i|yka l< hq;= h' jdhq l,dmfha NH

3
,
 
N

2
 yd H

2
 ñY%Kfhka NH

3
 fjka lrkqfha øj

lsÍfuka h' øjdxlh ms<sn| f;dr;=re wkqj NH
3
 myiqfjka øj l< yels ksid fuu

ñY%Kh isis,a lr NH
3
 fjka l< yels h' b;sß N

2
 yd H

2
 kej; m%;spl%SlrKhg fhdod

.; yels h' fï ksid m%;sl%shl M, ridhksl .=K yd fN!;sl .=K mokï lr .ksñka
m%;slS%hlh ks¾udKh l< yels w;r ;j ÿrg;a M, yd m%;sl%shdjg Ndckh fkdjQ ixrpl
fjka lsÍug yd ksIamdok l%shdj,sh wLKav j mj;ajd f.k hEu ie,iqï lsÍug
m%;ssl%Shl yd M,j, ridhksl .=K yd fN!;sl .=K jeo.;a nk jk ms<s;=r ;=< wka;¾.;
j ;sìh hq;= h'

8' 3NH (g)           pt W;afm%arl mßj¾;l           2 2 2NO +O (g) NO (g)  ;j ÿrg;a

TlaislrKh

c,h

3HNO

NH
3
 yd O

2
 jdhqj w;r m%;sl%shdj u.ska HNO

3
 iEoSug wjYH O

2
 jdhq m%udKh

wka;¾.; jdhq f.da, jd;h m%;sl%shd l=àrhg fmdïm l< hq;= h' W;afm%arl yuqfõ
TlaislrKh ù m%;sM, jQ NO(g) jdhqj ;j ÿrg;a NO

2
 ùug wjYH ld,h fo jk l=àrh

;=< meje;aùu' iEÿKq NO
2
 jdhqj uq¿ukska u HNO

3
 ùug c,h iu. m%;sl%shdj isÿ ùug

wjYH ld,h ,nd oSu iy l%shdjla ksis f,ig iïnkaëlrKh ù ;sìh hq;= nj meyeos,s
lr ;sìh hq;= h'

9' >k i,a*¾  øj i,a*¾

øj i,a*¾ oykh
2SO (g)

2 3( ) ( )SO g SO g

fuu SO
3
 iEoSu ;dm odhl ksid jrlg iaj,amh ne.ska mshjr lsysmhlska SO

2
 jdhqj

SO
3
 njg m;a lsÍu

3 2 4 2 2 7

2 2 7 2 2 4

SO +H SO H S O

H S O +H O H SO





fuu mshjrhka we;=<;a .e,Sï igyk
SO

2
 iu. O

2
 m%;sl%shdj i|yd O

2
 wvq ùu;a O

2
 jeä ùu;a ksIamdok l%shdj,shg iqÿiq

2O (g)
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fkdfõ' iuia; SO
2
 m%udKh tl jr SO

3
 lsÍu ksid by< ;dm m%udKhla ckkh fõ'

fï ksid iui; SO
2
 m%udKh SO

3
 njg mshjr jYfhka mßj¾;kh lrhs' fuu mshjrhka

ksis f,ig iudfhdack fkd jqjfyd;a m%;sl%shd fkdjq SO
2
 jdhqf.da,hg tla ùu isÿ fõ'

ksIamdokfha ld¾hlaIu;dj yd M,odhs;dj wvq jk whqre úia;r l< hq;= h'

10'  a. inka iEoSu g u.ska or w¿ NdIañl iajNdjhla ;sìh hq;= nj ms<s;=r ;=< .eíú ;sìh
hq;= h' ta Tiafia or w¿ u.ska inka ksmo ùfï l%shdj úia;r l< hq;= h'
b. i. w¿ tl;= lsÍu yd ta i|yd m%udKj;a Ndckhla fláfhka i|yka lsÍu' myiqfjka

w¿ ,nd .ekSug yels ùu' jdhq f.da,hg w¿ wxY= tl;= fkd jk wdldrhg w¿
c,fha osh lsÍu' w¿j, ialkaOh uekSu'

ii. fmd,a f;,aj, nr uekSu" m%;sl%shd l=àrfha úYd,;ajh u; ñY% lsÍfï Wml%uh
;sîu' WIaK;ajh uekSu' inka fjka lsÍu'

11'  fjf<|fmdf<a olakg ,efnk úúO inka j¾. yd tajdfha fhoSï wkqj ̂ <orejka i|yd
inka" fros fidaok inka hkdoS f,i j¾. l< hq;= h&'

12'    
||

3 2 16
'

O

Cn Cn C O Na   

'


c,NS;sl j,s.h   c,ldó ysi

13' ridhksl jHqy olajñka g%hs.a,sirhsâ NdIañl c, úÉfPaokh ù .a,sifrda,a iy lfndlais,a
wï,fha fidaähï ,jK iEfok nj úia;r l< hq;= h'

14' jrlg inka 1000 kg hkq b;d úYd, ialkaOhls' ldur WIaK;ajfha oS iEfok fuu
inka >k wjia:dfõ we;' >k wjia:dfõ jQ  1000 kg ;rï inka ialkaOhla fjka lsÍu
yd ;j ÿrg;a msßmyÿ lsÍu isÿ l< fkdyels h' fuu fya;= u; fuu l%fudamdh fhda.H
fkd jk nj ms<s;=re ;=< ;sìh hq;= h'

15' ñY% lsßu" iefmdaKslrKh" osh lsÍu" md lsÍu" fmÍu" úh<Su" flakaømidrKh" .a,sißka
bj;a lrñka msßmyÿ lsßu' jeämqr NaOH WodiSk lsÍu' fmdïm lsÍu'

16' ñY% lsÍu" iefmdakSlrKh" fmÍu" úh<Su
17' ridhksl úm¾hdi - tiag¾ nkaOk NdIañl c, úÉfPaokh fõ'

fN!;sl fjkialï - l,dm folla jQ fmd,a f;,a yd c,h fjkqjg c, l,dmh yd
      >k l,dmfha jq inka ks¾udKh fõ'

18'  fiaoSfï l%shdj,sh i|yd fhdod .kakd ;kql ødjK f,ig we;s ixfhda. laId,l fõ'
lÀk c,fha mjd fïjd fmK k.sñka fiaoSfï l%shdj,sh isÿ lrhs'
fiaÿï l=vq" ms.ka yd fldamam fiaoSfï ødjK f,ig jQ laId,l" jdyk fiaoSug .kakd
laId,l" ghs,a fiaoSu i|yd .kakd ødjK f,ig jQ laId,l
laId,lfhys wka;¾.; ldnksl ixfhda. u.ska mDIaÀl wd;;sh wvq lrjhs' ta ksid
úiqreïldrl" fï.d ldrl" yd mDIaG f;;a lsrSu i|yd fhdod.kS'

19' inka hkq os.= odu ldfndlais,a wï,j, fidaähï fyda fmdgEishï ,jKhs' laId,l
wKqj o inka wKqjlg iudk jHqyhla we;' fuu j¾. foflys u c,ldó ysila yd c,

NS;sl j,s.hla we;' laId,lj, c,ldó ysi wdY%s; j - -
3SO  ldKavh we;' ta ksid lÀk

c,fha mjd laId,l osh ù fmK ke.Su isÿ lrhs' inka lÀk c,fha oS wjlafIam fõ'

20'  ffcj ãi,a ksIamdokfha oS W;afm%arl f,ig NaOH jeks NdIañl ixfhda. fhdod .kq
,efí' fï ksid Ydl f;,aj, FFA jeä kï tu ksoyia lfndlaiS,a wï, yd NaOH w;r
m%;sl%shdfjka inka iEfohs' túg ñY% lsÍu wmyiqfõ' fmK ke.Su isÿ fõ' W;afm%arl
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l%shdj wvd, fõ' msßmyÿ lsÍu wmyiqfõ kdia;sh jeä fõ' fujeks lreKq we;=<;a jk
mßos ms<s;=re f.dvke.sh hq;= h'

21'  Ydl f;,a 1 g m%udKhla ;=< wka;¾.; ksoyia fïo wï, WodiSk lsÍug wjYH KOH
m%udKh 5 mg jk njhs'

22' ksoiqkla f,ig tu,aIka ;Ska; ie,l= úg oS ta i|yd c,h" nyq wjhúl øjH yd c,
wødjH wldnksl ixfhda. ^wxY= f,ig& j¾Kl yd msrjqï f,ig fhdod .kS' fïjd
myiqfjka ñY% ù ia:dhs ødjKhla idokafka ke;' j¾K yd c,h yd nyq wjhúl fjkia
ù hhs' fuh je<elaùug úúO wdl,k øjH fhdod we;s w;r tu wdl,k øjH j¾Kl
wxY= iu. fyd|ska óY% ùu;a tu wxY=ka c,Sh udOH mqrd taldldr j jHdma; ù ia:dhs j
mej;sh hq;= h' nyq wjhúl øjH ̂ ne÷ïldrlh& c,h yd j¾Kl wxY=ka taldldr j úisß
ia:dhs lsßu msKsi fuu ñY% lsrsu jeo.;a nj úia;r l< hq;= h'

23' nyq wjhúl øjH" ødjlh" j¾Kl" msrjqï yd wdl,k øjH
24'tku,ays ødjlh ldnksl ødjlh" tu,aIkays ødjlh c,hhs' tku,a ;Ska; úh<Sfï oS

jdhq f.da,hg ldnksl ixfhda. tla ùu úYd, jYfhka isÿ fõ' th jdhq f.da,h
¥IKhg yd úúO frda.dndO i|yd fya;= jk nj úia;r l< hq;= h' tu,aIka úh<Sfï os
jdhq f.da,hg c, jdIam tla ùu mßir ÿIKhg fya;= fkd jk nj ms<s;=re ;=<
wka;¾.; úh hq;= h'

25'msrjqï wxY=ka yd j¾Kl wxY=ka mDIaÀlhg ne| ;eîu' os,sfik mDIaGhla ,nd oSu" c,
jdIam yd O

2 
jdhqj mDIaGhg <`.d ùu je,elaùug ndOlhla ùu u.ska wdrlaIdj we;s

lsÍu'
f;;a mg,h úh<sfï oS isÿ jk fjkia ùï Tiafia by; .=K meyeos,s l< hq;= h'


