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m%;sl%shdjl iajhxisoaO;djh 
ndysr n,mEula fkdue;sj bfí isÿjk m%;sl%shd iajhxisoaO m%;sl%shd f,i y÷kajkq ,efí.  

 
my; WodyrK i,lkak. 

 
𝐾𝐶𝑙(𝑠) + 𝑎𝑞 − −−→  𝐾𝐶𝑙(𝑎𝑞)        ∆𝐻 = 19 𝑘𝐽 𝑚𝑜𝑙−1     

𝐻2𝑂(𝑠)   − − − −−→  𝐻2𝑂(𝑙)          ∆𝐻 = 6 𝑘𝐽 𝑚𝑜𝑙−1 

𝐻2𝑂(𝑙)   − − − −−→  𝐻2𝑂(𝑔)          ∆𝐻 = 44 𝑘𝐽 𝑚𝑜𝑙−1 

 

𝐻2(𝑔) +
1

2
𝑂2(𝑔) − −→  𝐻2𝑂(𝑙)         ∆𝐻 = −286 𝑘𝐽 𝑚𝑜𝑙−1 

𝐻2𝑂(𝑙)   − − − −−→  𝐻2𝑂(𝑠)           ∆𝐻 = −6 𝑘𝐽 𝑚𝑜𝑙−1 

by; WodyrK wkqj m%;sl%shdjla wmg t,eôh yels ks.ukhka jkafka,  

• ∆𝐻 < 0 jqjo m%;sl%shd iajhxisoaO fkdjk wjia:d we;. 

• ∆𝐻 > 0  jqjo m%;sl%shd iajhxisoaO jk wjia:d we;.  
 
fï wkqj m%;sl%shdjl iajhxisoaO;djh tka;e,ams fjki (∆𝐻) u.ska muKla ;SrKh l, fkdyel. m%;sl%shdjl 
iajhxisoaO;djh i|yd ;j;a wu;r idOlhla n,mdhs. 
 

by; iajhxisoaO m%;sl%shd ie,l= úg ish¨u m%;sl%shd j,oS ksYaÑ; rgdjlg weiqrekq moaO;sh ksYaÑ; rgdjla 
fkdue;s weisßulg fjkia fõ. tkï moaO;sfha wyUq;djh by, hhs. fï wkqj moaO;sfha wyUq;djh fjkia ùu 
hk idOlh u;o m%;sl%shdjl iajhxisoaO;djh r|d mj;S.  
  
tkafg%dmsh (Entropy)/(𝑆) 

tkafg%dmsh moaO;shl wyUq;djh ms<sn| ñkquls.  

• moaO;shl wyUq;djh by< hk úg tkafg%dmsh jeä fõ.  

• moaO;shl wyUq;djh my< hk úg tkafg%dmsh wvq fõ. 

 

Wod : >k iamÀlhl tkafg%dmsh l=vd w.hls. kuq;a jdhqjl tkafg%dmsh idfmalaIj by< fõ.  
 

𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑒𝑛𝑡𝑟𝑜𝑝𝑖𝑒𝑠, 𝑆𝜙, 𝑜𝑓 𝑣𝑎𝑟𝑖𝑜𝑢𝑠 𝑠𝑢𝑏𝑠𝑡𝑎𝑛𝑐𝑒𝑠 𝑎𝑡 298 𝐾  
 𝑆𝑢𝑏𝑠𝑡𝑎𝑛𝑐𝑒 𝑆𝑡𝑎𝑡𝑒 𝑆𝜙/ 𝐽𝐾−1𝑚𝑜𝑙−1  

 𝐶(𝐷𝑖𝑎𝑚𝑎𝑜𝑛𝑑) 𝑠 2.4  

 𝐴𝑟 𝑔 154.7  

 𝐶𝑂2 𝑔 213.6  

 𝐴𝑙 𝑠 28.3  

 𝐹𝑒 𝑠 27.2  

 𝐻2𝑂(𝑠) 𝑠 48.0  

 𝐻2𝑂(𝑙) 𝑙 70.0  

 𝐻2𝑂(𝑔) 𝑔 188.7  

 𝑁𝑎𝐶𝑙 𝑠 72.4  

 𝑆𝑖𝑂2 𝑠 41.8  

 

tal,s; moaO;shl isÿjk úm¾hdi isÿjkafka tkafg%dmsh ksidh. 

iajhxisoaO fõ  

iajhxisoaO fkdfõ  
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tkafg%dmsh flfrys WIaK;ajfha n,mEu  
 

>k oe,sil 0 𝐾 (𝑎𝑏𝑠𝑜𝑙𝑢𝑡𝑒 𝑧𝑒𝑟𝑜)  oS tkafg%dmsh Y+kH fõ.  
WIaK;ajh jeäj;au moaO;sfha tkafg%dmsh o l%ufhka jeä fõ. 

wjia:d úm¾hdi j,oS tkafg%dmsfha úYd, jeäùï olakg ,efí. 
 

Entropy  (S) 

 

 

 

           

 
 

Temperature/K 

 

tkafg%dmsh wjia:d Y%s;hls. tu ksid tkafg%dmsh r|d mj;skafka moaO;sfha wdrïNl yd wjidk wjia:d u; muKs. 
úm¾hdih isÿjk ud¾.h u; r|d fkdmj;S. 
 

úm¾hdihl tkafg%dms fjki, 

∆𝑆 = 𝑆(wjidk)  − 𝑆(wdrïNl) 

 

∆𝑆𝜙 = 𝑆𝜙
(wjidk)  − 𝑆𝜙

(wdrïNl) 
 
 
 
wyUq;djh wvq m%;slshl wyUq;djh jeä M, njg m;ajk úg ∆𝑆 > 0 
 𝐶𝑎𝐶𝑂3(𝑆) +  2𝐻𝐶𝑙(𝑎𝑞)  − − − −→  𝐶𝑎𝐶𝑙2(𝑎𝑞) +  𝐻2𝑂(𝑙) +  𝐶𝑂2(𝑔) 

(solid)           (solution)                     (solution)                    (gas) 
 
 
wyUq;djh jeä m%;slshl wyUq;djh wvq M, njg m;ajk úg ∆𝑆 < 0 
𝑃4(𝑠) + 5 𝑂2(𝑔)  − − − −→  𝑃4𝑂10 (𝑆) 

(solid) + (gas)                          (solid)  
 
 
my; m%;sl%shd i<lkak. 

𝐶𝑎𝑂(𝑠) + 𝐻2𝑂(𝑙) − −−→ 𝐶𝑎(𝑂𝐻)2(𝑠)    ∆𝑆 < 0 

𝐶𝑎𝐶𝑂3(𝑠) − −−→ 𝐶𝑎𝑂(𝑠) + 𝐶𝑂2(𝑔)       ∆𝑆 > 0  

by; m%;sl%shd wkqj ∆𝑆 > 0 jqjo m%;sl%shd iajhxisoaO fkdfõ. fï wkqj m%;sl%shdjl iajhxisoaO;djhg ∆𝑆 fyda 
∆𝐻 fyda ;ksj n, fkdmdhs. m%;sl%shdjl iajhxisoaO;djh flfrys ∆𝑆 yd ∆𝐻 hk idOl folu n,mdhs. 
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.síia Yla;s fjki (∆𝐺)  
úm¾hdihla flfrysyd ∆𝑆 yd ∆𝐻 iuia: n,mEu .síia Yla;s fjkiska ,efí. 

 

∆𝐺 = ∆𝐻 − 𝑇∆𝑆 
 
ksh; WIaK;ajfha oS yd mSvkfha oS,  

∆𝐺 < 0 m%;sl%shdj iajhxisoaO fõ.  

∆𝐺 > 0  m%;sl%shdj iajhxisoaO fkdfõ.  

∆𝐺 = 0  m%;sl%shdj iu;=,s; fõ.  

 

fï wkqj ∆𝐺 u.ska m%;sl%shdj wod, ;;aj j,oS isÿfõo, isÿfkdfõ o hkak ;SrKh l, yel.   
 

 ∆𝐻 ∆𝑆 ∆𝐺 m%;sM,h WodyrK  

 0 + − m%;sl%shdj iajhxisoaO fõ. jdhq ñY% lsÍu.  

 0 − + m%;sl%shdj iajhxisoaO fkdfõ. jdhq ñY%Khlska kej; jdhq fjka lsÍu.  

 − + − m%;sl%shdj iajhxisoaO fõ. jdhq ksmofjk ;dm odhl m%;sl%shd, 
Wod: fndfyduhla bkaOk oykh. 

 

 
− − + fyda − 

wod, ;;aj u; m%;sl%shdj iajhxisoaO;djh 
r|d mj;S. fndfyda ÿrg my;a WIaK;aj j, oS 

iajhxisoaO fõ. 

jdhq ujq, wvqjk ;dm odhl m%;sl%shd, 
Wod: 𝑁2 + 3𝐻2 → 2𝑁𝐻3 

 

 
+ + + fyda − 

wod, ;;aj u; m%;sl%shdj iajhxisoaO;djh 
r|d mj;S. fndfyda ÿrg by< WIaK;aj j, oS 

iajhxisoaO fõ. 

jdhq ujq, jeäjk ;dm wjfYdaIl m%;sl%shd, 
Wod: øj jdIam ùu 

 

 + − + m%;sl%shdj iajhxisoaO fkdfõ. jdhq ujq, wvqjk ;dm wjfYdaIl m%;sl%shd, 
 

 

ksh; tkafg%dms moaO;shl ∆S = 0 iajhxisoaO;dj ∆𝐻 u`.ska ;SrKh jk w;r ksh; tka;e,amsh hgf;a ∆𝐻 = 0 
isÿ jk úm¾hdihl iajhxisoaO;dj ∆𝑆 u`.ska ;SrKh fõ' 
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1. my; wdldrfha iajhxisoaO m%;sl%shd i|yd WodyrK fokak. 

a. ;dm wjfYdaIl 
b. ;dm odhl  
c. tkafg%dmsh jeäfjñka isÿjk  
d. tkafg%dmsh wvqfjñka isÿjk  

 
2. my; i|yka ls%hdj, tkafg%dams úm¾hdi(𝛥𝑆)  ms,sn|j mqfrdal:khla fokak. 

a. t;fkda,a isis,a lsßu. 
b. ldur WIaK;ajfhaos fn%dañka jdIam úu. 
c. c,fha .ä fldaia osh lsßu. 
d. 80 ℃ isg 20 ℃ olajd 𝑁2 jdhqj isis,a lsßu. 

my; oelafjk igyfkys 𝑂2, 𝑂3, 𝑁𝑂 iy 𝑁𝑂2 i|yd jq iïu; W;amdok tka;e,ams  𝛥𝐻𝑓 
𝜃 hk iïu; 

tkafg%dams whkhka (𝛥𝑆𝜃 )  olajd we;.  

iïu; WIaK;ajh yd msvkfhaos  

𝑁𝑂(𝑔)  +  𝑂3(𝑔) − −−→ 𝑁𝑂2(𝑔) + 𝑂2(𝑔) 

hk m%;sls%hdj ixisoaOj isÿjk m%;sls%hdjlao ? keoao hkak ;srKh lrkak 

 𝑂2 𝑂3 𝑁𝑂 𝑁𝑂2 

iïu; tka;e,ams /𝑘𝐽𝑚𝑜𝑙−1        − 143 143 143 

iïu; tkafg%dams /𝐽𝐾−1𝑚𝑜𝑙−1 206 206 206 206 

 
 

3. my; m%;sl%shdj, tkafgd%ms fjki ,l=K + fyda − i`oyka lrkak' 
a. 𝑁𝐻3(𝑔) + 𝐻𝐶𝑙(𝑔) → 𝑁𝐻4 𝐶𝑙(𝑆) 

b. 𝐶𝑂𝐶𝑙2(𝑔) → 𝐶𝑂(𝑔) +  𝐶𝑙2(𝑔) 

c. 𝑃𝐶𝑙3(𝑔) + 𝐶𝑙2(𝑔) → 𝑃𝐶𝑙5(𝑔) 

d. 𝑁2(𝑔) + 3𝐻2(𝑔)  → 2𝑁𝐻3(𝑔) 

e. 𝐶2𝐻12(𝑔) +  9𝑂2(𝑔) → 6𝐶𝑂2(𝑔) + 6𝐻2𝑂(𝑔) 

 

f. 𝐶(𝑠) +  𝐻2𝑂(𝑔)  − − − −→   𝐶𝑂(𝑔)  +  𝐻2(𝑔)   

 hk m%;sl%shdj i|yd 𝛥𝐻 
𝜃 =  + 130 𝑘𝐽, 𝛥𝑆 =  +134 𝐽𝐾−1 fõ.  

 by; m%;sl%shdj iajhx isoaOj isÿjk wju WIaK;ajh .Kkh lrkak' 
 

4. 𝑋 ys ú,hkh 400 𝐾 oS m%;sj¾; fõ' 𝑋 yS ú,hkfha tka;e,amsh 2.84 𝑘𝐽𝑚𝑜𝑙−1  kï tkafg%dms fjki 
.Kkh lrkak'  
 

5. .%emhsÜ yd oshuka;s ldnka j, nyqrEmS wdlr fõ. tajdfha iïu; tkafg%dms w.hka my; oelafõ. 

∆𝑆𝑔𝑟𝑎𝑝ℎ𝑖𝑡𝑒 
𝜙

= 5.7 𝐽𝐾−1𝑚𝑜𝑙−1      ∆𝑆𝑑𝑖𝑎𝑚𝑜𝑛𝑑
𝜙

= 2.4  𝐽𝐾−1𝑚𝑜𝑙−1 

I. .%e*hsÜ yS iïu; tkafg%dms w.h oshuka;s yS iïu; tkafg%dms w.hg jvd jeä ùug fya;=j 
myokak.  

II. 25 ℃ oS 𝐶(𝑔𝑟𝑎𝑝ℎ𝑖𝑡𝑒) − −−→ 𝐶(𝑑𝑖𝑎𝑚𝑜𝑛𝑑) m%;sl%shdj i|yd tka;e,ams úm¾hdih 2.4  𝑘𝐽 𝑚𝑜𝑙−1 kï 

m%;sl%shdj i|yd .síia Yla;s fjki .Kkh lrkak.  
III. 25 ℃ yd 1 𝑎𝑡𝑚 oS .%e*hsÜ j,ska oshuka;s iEfokafka ke;af;a wehsoehs myokak. 
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6. 10 ℃ oS whsia c,h njg m;afõ.  

𝐻2𝑂(𝑠) − − − −→ 𝐻2𝑂(𝑙)       ∆𝐻𝜙 = 6.01 𝑘𝐽 𝑚𝑜𝑙−1,          ∆𝑆𝜙 =    22  𝐽𝐾−1𝑚𝑜𝑙−1 

 

I. m%;sl%shdj i|yd tkafg%dms úm¾hdih Ok jkafka wehs oehs myokak.  

II. 10 ℃ oS m%;sl%shdj i|yd .síia Yla;s fjki .Kkh lr 10 ℃ oS m%;sl%shdj iajhxisoaO ùu 
meyeos,s lrkak. 

III. −10 ℃ oS m%;sl%shdj iajhxisoaO fkdjk nj fmkajkak. 

IV. m%;sl%shdj iu;=,s; jk WIaK;ajh 273 𝐾 nj fmkajkak.  
 
 

7. my; o;a; i,lkak 
 ∆𝐻𝑓

𝜙
/ 𝑘𝐽 𝑚𝑜𝑙−1 𝑆𝜙/ 𝐽𝐾−1𝑚𝑜𝑙−1 

𝐵𝑎𝐶𝑂3(𝑠) −1216 +112.1 

𝐵𝑎𝑂(𝑠) −553.5 70.4 

𝐶𝑂2(𝑔) −393.5 213.6 

 
I. 𝐵𝑎𝐶𝑂3(𝑠) yS ;dm úfhdack m%;sl%shdj i|yd tka;e,ams yd tkafg%dms fjki fidhkak. 

II. 25 ℃ m%;sl%shdj iajhxisoaO fõ o? Tfí ms<s;=r myokak.   
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