
m%;sl%shd YS>%;dj       ridhk úoHdj

fkdñf,a fnÞyeÍu i|yd h' fkdñf,a fnÞyeÍu i|yd h'116 PB

 m%;sl%shd YS>%;dj 17
ridhk úoHdj 

wm wjg isÿjk fndfyda úm¾hdi i|yd  ridhksl m%;sl%shd odhl;ajhla imhhs' 

my; ±lafjkafka ridhksl m%;sls%hd wdYs%; úm¾hdi lsysmhls'

yy hlv u, ne`§u

yy m,;=re b§u

yy wdydr ÔrKh ùu

yy lsßj,ska fhda.Ü ksmoùu

yy or ±ùu

yy iskala lene,a,la ;kql wï,hla iu. m%;sl%shd lsÍu

yy fidaähï f,dayh c,h iu. m%;sl%shd lsÍu

yy fmg%,a jdIam .sks .ekSu

yy r;s[aØ lr,la msmsÍu

mejreu------------- - --17.1

yy by; i`oyka úm¾hdi o we;=<;a jk fia ridhksl úm¾hdi ,ehsia;=jla

  ilia lrkak'

yy tu úm¾hdij,§ isÿjk ridhksl m%;sl%shdj, fõ.h ms<sn`o j i,ld n,d"

  my; ±lafjk wkaoug tajd j¾. lr j.=.; lrkak'

 fõ.fhka isÿjk

m%;sl%shd

fiñka isÿjk m%;sl%shd

i. ...................................... .......................................
ii. ..................................... .......................................
iii. .................................... .......................................

úúO ridhksl m%;sl%shdj, fõ. tlsfklg fjkia h' m,;=re b§u" wdydr ÔrKh" 

hlv u, ne`§u jeks m%;sls%hd fiñka isÿjk w;r fmg%,a jdIam .sks.ekSu" iskala 

lene,a,la ;kql wï,hla iu. m%;sl%shd lsÍu" r;s[aØ lr,la msmsÍu jeks m%;sl%shd 

fõ.fhka isÿ fõ' 

fï wkqj we;eï m%;sl%shd laIKsl j fyda b;d fõ.j;a j isÿjk w;r we;eï 
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m%;sl%shd b;d fiñka isÿfõ' ;;amrhlska" úkdählska mehlska" Èk .Kklska" udi 

lsysmhlska" fuka u wjqreÿ .Kklska" isÿ jk m%;sl%shd o fõ' 

ridhksl m%;sl%shdjla isÿùfï§ tys m%;sl%shl jeh jk w;r kj M, ksmofõ' my; 

±lafjk m%;sl%shdj i,ld ne,Sfuka fuh myiqfjka wjfndaO lr.; yels h'

		  CaCO
3
(s) + 2HCl(aq)    	     CaCl

2
(aq) + H

2
O(l) + CO

2
(g) 

						      

         		       
		           m%;sl%shl				        	            M,

fuu m%;sl%shdfõ m%;sl%shl jeh jk fõ.h fyda M, ksmofjk fõ.h fyda weiqßkaa 

m%;sl%shdfõ YS>%;dj ;SrKh l< yels h' fuys§ jvd myiqfjka ksÍCIKh l< 

yelafla le,aishï ldnfkaÜ jeh jk YS>%;dj fyda ldnka vfhdlaihsâ ksmofjk 

YS>%;dj hs'

m%;sl%shd YS>%;dj hkq ld, tAllhl§ isÿjk úm¾hdi m%udKh hs'

tkï ; 

m%;sl%shd YS>%;dj = 

 

 jeh jQ m%;sl%shl m%udKh

.; jQ ld,h
f,i fyda

  

ksmojQ M, m%udKh

.; jQ ld,h

f,i ±laúh yels h' 

hï m%;sl%shdjl YS>%;dj ks¾Kh lrkafka flfia o @ fï i|yd m%Odk l%u 		

folla we;'

i.	ksYaÑ; ld, iSudjla ;=< § jeh jQ m%;sl%shl m%udKh ^ialkaOh fyda mßudj& 		

	 fyda ksmojQ M, m%udKh uek ne,Su'

ii.	ksYaÑ; m%;sl%shl m%udKhla jehùug fyda ksYaÑ; M, m%udKhla ksmoùug 		

	
.;jq ld,h uekSu'

17.1     m%;sl%shd YS>%;dj flfrys n,mdk idOl 

hï ridhksl m%;sl%shdjla isÿùfï§ tys m%;sl%shl wxY= ^mrudKq fyda wKq& w;r we;s 

ridhksl nkaOk ì§ kj nkaOk f.dv ke.SsSu ksid" fjkia jQ M, yg.kS' fufia 

nkaOk ì£u iy kj nkaOk f.dvke.Su i|yd m%;sl%shl wxY= tlsfkl .eáh 

hq;=h' tfukau .efgk m%;sls%hl wxY= M, njg m;aùugkï tajd i;=j m%udKj;a 

Yla;shla ;sìh hq;=h' m%;sl%shd YS>%;dj i`oyd n,mdk idOl my; ±lafõ' 

 	m%;sl%shlj, mDIaG j¾.M,h 

 	m%;sl%shdj isÿjk WIaK;ajh

 	m%;sl%shlj, idkaøKh ^jdhquh m%;sl%shl i|yd kï mSvkh&

 	W;afm%arl mej;Su 
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  ²  m%;sl%shlj, mDIaG j¾.M,h

úYd, or fldghla l=vd len,sj,g meÆ úg myiqfjka ±úh yels h' wdydr ÔrKh 

myiqùu i|yd tAjd fyd¢ka úld .s,sk f,i ffjoHjre Wmfoia fo;s' fïjdg fya;= 

fudkjdo @ 

>k øjHhla øjhla iu. fyda jdhqjla iu. fyda m%;sl%shd lsÍfï§ m%;sl%shdj 

isÿjkafka >kfha mDIaGh u;§ mu‚' fuhg fya;=j m%;sl%shl wxY= tlsfkl yd 

.efgkafka >kfha mDIaGh u;§ muKla ùuhs' fï ms<sn`oj fidhd ne,Sug mejreu 

17'2 ys ksr;fjuq'

mejreu - -17.2

2 cm
2 cm

2 cm

 
yyby; >klh" me;a;l È. 1 cm ne.ska jQ l=vd >kl 8 lg lmd ilia lrkq 

,efí'

1 cm

1 
cm

yytu l=vd >kl 8 ;kql yhsfv%dlaf,daßla wï, ødjKlg ±uqjfyd;a wï,h 

iu`. .efgk lsß`.rev len,sj, uq¿ mDIaG j¾. M,h .Kkh lrkak'

me;a;l È. 2 cm ne.ska jQ >kl yeve;s lsß`.rev 

(CaCO
3
) lene,a,la ;kql yhsfv%dlaf,daßla wï, 

ødjKhlg ±óu i,ld n,d >klfha wï,h iu. 

.efgk mDIaG j¾. M,h .Kkh lrkak' 

>klfha tla mDIaGhl j¾. M,h  		  = 2 cm  X 2 cm	 = 4 cm2

mDIaG 6 ys j¾. M,h 		    		  = 4 cm2 X 6 		  = 24 cm2

l=vd >klfha tla mDIaGhl j¾.M,h 	 = 1 cm  X 1 cm	 = 1 cm2

mDIaG 6 ys j¾.M,h 				    = 1 cm2 X 6		  = 6 cm2

>kl 8 ys uq¿ mDIaG j¾.M,h 		  = 6 cm2 X 8		  = 48 cm2
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fï wkqj >klh l=vd >kl njg m;a l< úg mDIaG j¾.M,h jeä jk nj meyeÈ,s 

fõ'

m%;sl%shd YS>%;dj flfrys m%;sl%shlj, mDIaG j¾.M,h n,mdk wkaou fiùug 17'1

l%shdlrlfuys fhfouq' 

l%shdldrlu - - 17.1

wjYH øjH ( tl iudk ialkaOhlska hq;a le,aishï ldnfkaÜ (CaCO
3
) l=vq yd leg" 

;kql yhsâfrdlaf,daßla ^HCl& wï,h" úrdu >áldjlaa îlr folla'

yy îlr folla f.k iudk HCl wï, mßud tl;= lr.kak' 

yy CaCO
3
 leg HCl iys; îlrhlg oud úrdu >áldjla wdOdrfhka CaCO

3
     	

	  leg fkdfmkS hdug .; jk ld,h ukskak' HCl iys; wfkla îlrhg	

	  CaCO
3
 l=vq tl;=lr úrdu >áldj ls%hd;aul lr CaCO

3
 l=vq fkdfmkS 	

	  hdug .;jk ld,h ukskak'

yy wjia:d foflys§ .;jq ld, ixikaokh lrkak'

CaCO
3
 l=vq iys; îlrfha jdhq nqnq¿ fõ.fhka msgfõ' CaCO

3
 l=vq blaukska 

fkdfmkS hhs' tkï flá ld,hl § m%;sl%shdj isÿjk nj ksÍlaIKh l< yels h' 

ta wkqj fuu wjia:d foflys m%;sl%shd YS>%;dj ksYaÑ; m%;sl%shl m%udKhla jeh 

ùug .; jQ ld,h weiqßka i,ld ne,sh yels h'

m%;sl%shd YS>%;dj   =      jeh jQ m%;sl%shl m%udKh

		   
      

		                                            .; jQ ld,h

CaCO
3 
l=vq f,i fhdod.;a úg m%;sl%shd YS>%;dj jeäjk nj ñka ;yjqre fõ' 

fï wkqj m%;sl%shlj, mDIaG j¾.M,h jeäjk úg m%;sl%shd YS>%;dj jeäjk nj 

ks.ukh l< yels h' m%;sl%shlj, mDIaG j¾.M,h jeäjk úg m%;sl%shl wxY= 

tlsfkl iu. we;slrk .egqï m%udKh by< hk neúka m%;sl%shd YS>%;dj jeä fõ'

mejreu - -17.3

tÈfkod Ôú;fha úúO lghq;=j,§ m%;sl%shd YS>%;dj by< kexùug m%;sl%shlj, 

mDIaG j¾.M,h jeä lsÍu isÿlrkq ,nhs' tjeks wjia:d ,ehsia;=jla idokak' 
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yy m%;sl%shdj isÿ jk WIaK;ajh

wdydr krla jkafka ffcj ridhksl m%;sl%shd isÿùu ksid h' wdydr krla fkdù 

fyd| ;;a;ajfhka È.= l,la ;nd .ekSu i|yd YS;lrK fyda wêYS;lrK Ndú; 

flf¾' fuhska meyeÈ,s jkafka wvq WIaK;ajj, § ffcj ridhksl m%;sl%shdj, 

YS>%;dj wvq jk njhs'

iSks c,fha Èh lsÍfï§ we,a c,hg jvd myiqfjkaa WKq c,fha Èhjk nj Tn w;a 

±l we;' ridhksl m%;sl%shdjl YS>%;dj flfrys WIaK;ajh flfia n,mdkafka ± hs 

fidhd ne,Su i|yd 17'2 l%shdldrlfuys kshef,uq'

   l%shdldrlu - 17.2

wjYH øjH ( iudk m%udKfha hlv weK 2 la" c,h" ;kql fmdgeishï mzuex.fkaÜ 

(KMnO
4
) ødjKh" ;kql i,a*shqßla wï,h (H

2
SO

4
)" úrdu >áldj"mÍlaId k< 

folla"odylhlaa

yy b;d ;kql fmdgEishï mZuex.fkaÜ ødjKhla idÞ .kak'

yy mÍCId k< follg by; ødjKfhka iudk mßud oud tu mßudj,g i,a*shqßla 

wï,h iudk m%udK tl;= lrkak' bka tla k<hla ;rula by< WIaK;ajhlg 

r;a lrkak'

yy k< folg u fyd¢ka msßisÿ l<" tl iudk hlv weK" iudk ixLHdjla 

oukak'

yy tla tla k<fha we;s ødjKfha j¾Kh fjkia ùug .; jk ld,h úrdu 

>áldjla wdOdrfhka uek .kak' 

wdï,slD;

KMnO
4
 ødjKh

r;alrk ,o

wdï,slD; 

KMnO
4
 ødjKh

msßisÿ hlv weKh
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by; l%shdldrlfï§" by< WIaK;ajfha we;s fmdgEishï mZuex.fkaÜ ødjKh wvq 

ld,hl § új¾K jk nj fmfka' WIAK;ajh jeä fj;au m%;sl%shdj, YS>%;dj 

jeäjk nj fï wkqj ks.ukh l< yels h' jeä WIaK;ajhl§ m%;sl%shl wxY=j, 

pd,l Yla;sh jeä h' túg tAll ld,hl§ tAjd w;r we;sjk .eàï ixLHdj jeä 

fõ' tneúka m%;sl%shd YS>%;dj o jeä fõ'

  ²  m%;sl%shlj, idkaøKh

ridhksl m%;sl%shdj, YS>%;dj flfrys m%;sl%shlj, idkaøKh n,mdkafka flfia ± 

hs fidhd ne,Su i`oyd my; 17'3 l%shdldrlu l< yels h'

l%shdldrlu - -17'3

wjYH øjH ( fyd`Èka msßisÿ lrk ,o iudk mDIaG j¾.M,fhka hq;a ue.akSishï 

^Mg& má len,s ;=kla" mÍlaId k< ;=kla" ;kql yhsfâ%dlaf,daßla HCl& wï,h" 

c,h

yy mÍlaId k< ;=kla f.k tajdg 15 ml muK c,h tl;= lr c, uÜgu rn¾ 

máhla fhdod i,l=Kq lrkak' bkamiqj c,h bj;alr tla tla k<hlg ms<s-

fj,ska 2.5 ml" 5.0 ml, 7.5 ml ;kql HCl wï,h tl;= lrkak' mÍlaId k< 

;=fkys u uq¿ mßud iudk jk mßÈ rn¾ máfha uÜgu olajd c,h tl;= 

lrkak' 

yy tla tla mÍlaId k<hg Mg má lene,a, ne.ska tl;=lr jdhq nqnq¿ msgùfï 

YS>%;dj ksÍlaIKh lrkak'	 	

 c,h + HCl 2.5 ml

c,h + HCl 5.0 ml

c,h + HCl 7.5 ml

Mg máh

jeämqr HCl wï,h tl;= l< wjia:dj tkï HCl idkaøKh jeä wjia:dfõ jdhq 

nqnq¿ msgùfï YS>%;dj jeä nj ksÍlaIKh fõ' fï wkqj meyeÈ,s jkafka HCl 
idkaøKh jeäfj;a u m%;sl%shd YSS>%;dj jeä ù we;s njhs' 
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m%;sl%shl idkaøKh jeä fj;a u tAll mßudjla ;=< we;s tu m%;sl%shl wxY= ixLHdj 

jeä fõ' tneúka tAll ld,hl§ m%;sl%shl wxY= w;r we;sjk .egqï ixLHdj o jeä 

fõ' m%;sl%shlj, idkaøKh jeäfj;a u m%;sl%shd YS>%;dj jeäjkafka fï ksidh'

 jdhquh m%;sl%shlj, mSvkh

jdhquh m%;sl%shl iyNd.S jk m%;sl%shdj,§" mSvkh jeä lsÍfuka m%;sl%shd YS>%;dj 

jeä l< yels h' my; 17'1 rEmfha A iy B wjia:d i,ld n,kak'

A - wvq mSvk ;;a;aj B - jeä mSvk ;;a;aj

A iy B wjia:d fofla§ u we;af;a tlu m%;sl%shl ialkaOhls' tfy;a B  ys mßudj 

wvq fldg we;s neúka tys m%;sl%shlj, mSvkh A ys mSvkhg jvd jeäh' túg tAll 

ld,hl§ tlsfkl .efgk m%;sl%shl wxY= ixLHdj jeä neúka m%;sl%shd YS>%;dj 

jeäfõ'

 ²  W;afm%arl

ridhksl m%;sl%shdjl YS>%;dj jeä lrk kuq;a m%;sl%shdfõ§ jeh fkdjk øjH 

W;afm%arl f,i ye`Èkafõ' ridhksl m%;sl%shdjl YS>%;dj flfrys W;afm%arlj, 

n,mEu fidhd ne,Su i`oyd l< yels l%shdldrlula my; ±lafõ'

l%shdldrlu -- 17'4

yy wjYH øjH ( mßlaId k< folla" w¨;a yhsv%cka fmfrdlaihsâ (H
2
O

2
) 

ødjKhla" uex.kSia vfhdlaihsâ (MnO
2
 ) 0'2 g.

yy mÍlaId k< follg w¨;a yhsv%cka fmfrdlaihsâ ødjKh iudk mßudjla 

ne.ska oukak'

yy bka tla k<hlg" ksjerÈj ialkaOh lsrd.;a uex.kSia vfhdlaihsâ  

0'2 g la muK oukak'

yy k< foflka jdhq nqnq`t msgùfï fõ.h ksÍCIKh lrkak'

	 2H
2
O

2
(aq)   2H

2
O (l) + 2O

2
(g)         

yy m%;sl%shdj wjidkfha MnO
2
 ±uQ ødjKh fmrd ,efnk wjfYaIh úh<d 

kej; tys ialkaOh uek n,kak' 
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uex.kSia vfhdlaihsâ iys; mÍlaId k<fha jdhq nqnq¿ msgùfï YS>%;dj jeäh'  

fuu m%;sl%shdfõ YS>%;dj jeä lsÍug uex.kSia vfhdlaihsâ fya;= ù we;' fuys§ 

uex.kSia vfhdlaihsâj, ialkaOh fjkia ù fkdue;s neúka m%;sl%shdfõ§  

uex.kSia vfhdlaihsâ jeh ù ke;' tkï uex.kSia vfhdlaihsâ fuys § W;afm%arlhla 

f,i l%shdlr we;'

m%;sl%shdjl YS>%;dj jeä lrk fuka u wvq lrk øjH o we;' tfia m%;sl%shd YS>%;dj 

wvqlrk øjH ksfYaOl fyj;a ukaol f,i ye¢kafõ'

ksoiqka(- yhsv%cka fmfrdlaihsâj, úfhdack YS>%;dj wvqlsÍu i`oyd i,a*shqßla 		

	   wï, ìxÿjla tl;= lsÍu'

úYd, m%;sl%shl m%udKhla i`oyd W;afm%arl l=vd m%udKhla iEfya' tA tA m%;sl%shdj 

i|yd úYsIAg jQ W;afm%arl we;' m%;sl%shdj isÿùfï§ W;afm%arlfha fN!;sl iajNdjh 

fjkia úh yels jqj o" wjidk jYfhka tu W;afm%arlfha ridhksl fjkila isÿ 

fkdfõ' úúO l¾udka; iy ld¾ñl l%shdj,s i`oyd W;afm%arl b;d nyq, f,i 

Ndú; flf¾' tu f;dr;=re lsysmhla 17'1 j.=fõ ±lafõ'

17'1 j.=j

ridhksl l¾udka; Ndú; jk W;afm%arl

wefudakshd ksmoùfï fyan¾ l%uh iújr hlv 

i,a*shqßla wï,h ksmoùfï 

iam¾Y l%uh

jefkaähï fmkafgdlaihsâ

wefudakshd TlaislrKfhka 

khsá%la wï,h ksmoùu

ma,eákï

wix;Dma; fïo yhsv%ckSlrKh  

lsÍfuka ud.ßka ksmoùu

ksl,a

wu;r oekqug

 	 Ôùka ;=< isÿjk Yajikh" ÔrKh" m%NdixYaf,aIKh iy fm%daàka  ixYaf,aIKh 

jeks úúO ffcj ridhksl l%shdj,s i|yd wjYH jk tkaihsu ffcj W;afm%arl 

(Biological Catalysts) f,i ye`Èkafõ' lD;%su f,i ksmojQ ffcj W;afm%arl" úúO 

fiaÿï ldrl f,i Ndú;d flf¾'
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wu;r oekqug

W;afm%arl mßj¾;l (Calalytic converters)

kùk fudag¾ r:j, msgdr moaO;shg (Exhaust System) iïnkaO l< W;afm%arl 

mßj¾;lh kï jQ WmlrKhla we;' msgdr jdhqfjys we;s" mßir ¥Il jk ldnka 

fudfkdlaihsâ iy khsá%la Tlaihsâ jeks jdhq" mßir ¥Il fkdjk jdhq njg 

mßj¾;kh lsÍu fuu WmlrKfha ld¾hhhs' fuu W;afm%arl mßj¾;l ;=< we;s 

W;afm%arl ^ma,eákï"mef,aähï& uÕska my; i`oyka m%;sl%shdj, YS>%;dj jeä 

lrhs'

2CO(g)+O
2
(g)	  2CO

2
 (g)

2NO (g) + 2CO (g)  N
2
(g) + 2CO

2
(g)

mejreu - -17.4

úúO ridhksl l¾udka; yd ridhksl l%shdj,s i|yd Ndú; flfrk W;afm%arl 

ms<sn|j o" ffcj ridhksl m%;sl%shdj,§ fhfok ffcj W;afm%arl fyj;a 

tkaihsu ms<snoj o wOHhkh fldg fmd;a msxpla ms<sfh, lrkak' tA i|yd 

mqia;ld, fmd;a fuka u uqøs; yd úoHq;a udOH o Ndú; lrkak'

yy úúO ridhksl m%;sl%shd úúO YS>%;dj,ska hq;= j isÿ fõ' 

yy m%;sl%shd YS>%;dj hkq tAll ld,hl§ isÿjk úm¾hdi m%udKhhs'

yy m%;sl%shlj, mDIaG j¾.M,h ^fN!;sl iajNdjh&" m%;sl%shdj isÿjk 

WIaK;ajh" m%;sl%shlj, idkaøKh ^jdhquh m%;sl%shlj, mSvkh& iy 

W;afm%arl hk fïjd m%;sl%shd YS>%;dj flfrys n,mdk idOl fõ'

yy m%;sl%shd YS>%;dj ms<sn`o ±kqu ridhksl l¾udka; yd ld¾ñl l%shdj,Skays§ 

nyq, j fhdo.kq ,efí'

yy tÈfkod lghq;= i|yd o m%;sl%shd YS>%;dj ms<sn| ±kqu jeo.;a fõ'

idrdxYh
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1.	 ridhksl m%;sl%shdjl YS>%;dj hkafkka l=ula woyia flf¾ o@

2.	 m%;sl%shd YS>%;dj flfrys n,mdk tla idOlhla kï W;afm%arlj, mej;Su hs' 

^m%;sl%shd YS>%;dj& ta flfrys n,mdk fjk;a idOl ;=kla i|yka lrkak'

3.	 Tn by; i|yka l< tla idOlhla m%;sl%shd YS>%;dj fjkia lrkafka flfia 

± hs fláfhka myokak'

4.	 W;afm%arlhla hkq l=ula o@

5.	 le,aishï ldnfkaÜ len,s iy l=vq iudk ialkaO fjk fjk u ;kql 

yhsfv%dlaf,daßla wï,h iudk mßud iu. m%;sl%shd lrjk ,§' .; jQ ld,h 

iy wvq jQ CaCO
3 
ialkaO my; j.=fõ ±lafõ'

ld,h ^ñks;a;=& 1 2 3 4 5 6 7 8 9 10 11 12

wvq jQ 

CaCO
3 

ialkaOh 

(g)

len,s 2.1 2.9 3.5 3.9 4.2 4.4 4.5 4.6 4.7 4.8 4.8 4.8

l=vq 3.1 4.0 4.4 4.6 4.7 4.8 4.8 4.8 4.8 4.8 4.8 4.8

I.	  tlu wCI hq.,hl by; wjia:d folg u wÞ< m%ia;dr w¢kak'

II.	  m%;sl%shd YS>%;dj jeä l=uk wjia:dfõ § o@

III.	  fuu wjia:d fofla§ m%;sl%shd YS>%;d fjkia ùug fya;= myokak'

wNHdi

Reaction-m%;sls%hdj

Rate of reaction-m%;sls%hd YS>%;dj

Chemical changes-ridhksl úm¾hdi

Surface area-mDIAG j¾.M,h

Reactant-m%;sl%shl

Catalysts-W;afm%arl

Produts-M,

Concentration-idkaøKh

Inhibitors-ksfYaOl / ukaol

Precipitate-wjlafIamh

Residue-wjfYaIh

mdßNdIsl jpk


