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 ;dm ridhkh ....     

ridhksl m%;sl%shd wdY%s; Yla;s úm¾hdi ms<sn|j yeoEÍu ;dm ridhkh(𝒕𝒉𝒆𝒓𝒎𝒐 𝒄𝒉𝒆𝒎𝒊𝒔𝒕𝒓𝒚) tallh hgf;a isÿ 
flf¾. 

my; w¾: oelaùï fyd|ska jgyd.kak.  

moaO;sh − ...………………………………………...…...………………………………………………………………. 

…………………………………………………………………………………………………………………………. 

 
mßirh − ...……………………………………………...………………………………………………………………… 

…………………………………………………………………………………………………………………………. 

 
udhsu − ...……………………………………………...………………………………………………………………….. 

………………………………………………………………………………………………………………………… 

  
 
ixjD; moaO;sh− ...……………………………………………......…………………………………………………………………………………………………. 

újD; moaO;sh  − ...……………………………………………......………………………………………………………………………………………………… 

tal,s; moaO;sh − ...……………………………………………...………………………………………………………………………………………………….. 

 

 
 
 
 
 
 
 
ú;a;s .=K - mod¾: m%udKh u; r|d mj;sk .=K ú;a;s .=K kï fõ' 

...……………………………………………...………………………………………………………………………………………………….. 

...……………………………………………...………………………………………………………………………………………………….. 

...……………………………………………...………………………………………………………………………………………………….. 

 
>gkd .=K - mod¾: m%udKh u; r|d fkd mj;sk .=K >gkd .=K kï fõ' 

...……………………………………………...………………………………………………………………………………………………….. 

...……………………………………………...………………………………………………………………………………………………….. 

...……………………………………………...………………………………………………………………………………………………….. 

 
moaO;shl wjia:dj - moaO;shl WIaK;ajh mSvkh iy ixhq;sh wdosh ms<sn| úia;rh moaO;shl wjia:dj f,i  

ye|skafõ' 
 
wjia:d Y%s; - moaO;shla mj;sk wjia:djg iqúfYaIS w.hla iys; .=K wjia:d Y%s; hkqfjka ye|skafõ' 

...……………………………………………...………………………………………………………………………………………………….. 

...……………………………………………...………………………………………………………………………………………………….. 

...……………………………………………...………………………………………………………………………………………………….. 

 

moaO;sh 

mßirh udhsu 

tal,s; 
moaO;sh 

újD; 
moaO;sh 

ixjD; 
moaO;sh 

mßirh mßirh mßirh 
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tka;e,amsh(𝐸𝑛𝑡ℎ𝑎𝑙𝑝ℎ𝑦)/ 𝑯  

...……………………………………………...…………………………………………………………………………………………………..…………… 

…..……………….....……………………………………………...…………………………………………………………………………………………………..……….

.……..……………..……………..……………..……………..……………..……………..……………..……………..……………..……………..……………..……

………..……………..…………….....……………………………………………...………………………………………………………………………………………… 

 

tka;e,ams úm¾hdih(𝐶ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝐸𝑛𝑡ℎ𝑎𝑙𝑝ℎ𝑦)/ ∆𝑯  

...……………………………………………...…………………………………………………………………………………………………..…………… 

…..……………….....……………………………………………...…………………………………………………………………………………………………..……….

.……..……………..……………..……………..……………..……………..……………..……………..……………..……………..……………..……………..…… 

 

 

 

 

 

…..……………….....……………………………………………...…………………………………………………………………………………………………..……….

.……..……………..……………..……………..……………..……………..……………..……………..……………..……………..……………..……………..……

………..……………..…………….....……………………………………………...………………………………………………………………………………………… 

………..……………..…………….....……………………………………………...………………………………………………………………………………………… 

 

 

 

ridhksl m%;sl%shd wldr follg isÿúh yel. tkï ;dmh wjfYdaIKh lrñka fyda ;dmh ksoyia lrñka isÿúh 
yel .  
 

∆𝐻M, >  ∆𝐻m%;sl%shl ⇒  ∆𝐻 > 0 (+) 

 

 

 

 

 

 

 

…..……………….....………………………………..……………….....… 

…..……………….....………………………………..……………….....… 

∆𝐻M, <  ∆𝐻m%;sl%shl ⇒  ∆𝐻 < 0 (−) 

 

 

 

 

 

 

 

…..……………….....………………………………..……………….....… 

…..……………….....………………………………..……………….....… 

tka;e,ams úm¾hdih,   ∆𝐻 =  ∆𝐻M, − ∆𝐻m%;sl%shl 

 

iïu; tka;e,ams úm¾hdih,  ∆𝐻𝛳 =  ∆𝐻𝛳
M, − ∆𝐻𝛳

m%;sl%shl 

 

mßirhg jvd 
isis,a fõ 

mßirhg jvd 
WKqiqï fõ 
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ksh; mSvkhlg wkql+,j WIaK;aj úm¾hdih ñkqï lr.;a úg tka;e,ams úm¾hdih my; iólrKfhka fiúh 
yel.  

 

 

 

 

 

…..……………….....………………………………..……………….....… 

…..……………….....………………………………..……………….....… 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

WodyrK 

…..……………….....………………………………..……………….....… 

…..……………….....………………………………..…… 

…..……………….....………………………………..……………….....… 

…..……………….....………………………………..…… 

…..……………….....………………………………..……………….....… 

…..……………….....………………………………..…… 

…..……………….....………………………………..……………….....… 

…..……………….....………………………………..……………….....… 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

WodyrK 

…..……………….....………………………………..……………….....… 

…..……………….....………………………………..…… 

…..……………….....………………………………..……………….....… 

…..……………….....………………………………..…… 

…..……………….....………………………………..……………….....… 

…..……………….....………………………………..…… 

∆𝐻 = 𝑚𝑐(∆𝜗) 

ialkaOh 
𝑘𝑔 

 

úYsIag ;dm Odß;dj 
𝐽𝑘𝑔−1𝐾−1 

WIaK;aj úm¾hdih 
𝐾 

tka;e,ams úm¾hdih 
𝐽 

 

 

Yla;sh 

m%;sl%shd ud¾.h  

Yla;sh 

m%;sl%shd ud¾.h  

tka;e,amsh  

tka;e,amsh  
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iïu; tka;e,ams úm¾hdi. 

iïu; W;amdok tka;e,amsh 𝛥𝐻𝑓 
𝜃 (𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑒𝑛𝑡ℎ𝑎𝑙𝑝ℎ𝑦 𝑜𝑓 𝑓𝑜𝑟𝑚𝑎𝑡𝑖𝑜𝑛)  

…..……………….....……………………………………………...…………………………………………………………………………………………………..……….

.……..……………..……………..……………..……………..……………..……………..……………..……………..……………..……………..……………..……

………..……………..…………….....……………………………………………...………………………………………………………………………… 

………..……………..…………….....……………………………………………...……………………………… 𝛥𝐻𝑓 
𝜃 (𝑀𝑔𝐶𝑙2(𝑠)) = −641 𝑘𝐽 𝑚𝑜𝑙−1 

………..……………..…………….....……………………………………………...…………………………….. 𝛥𝐻𝑓 
𝜃 (𝐻2𝑂(𝑙)) = −286 𝑘𝐽 𝑚𝑜𝑙−1 

………..……………..…………….....……………………………………………...………………………….....  𝛥𝐻𝑓 
𝜃 (𝐶2𝐻2(𝑔)) = +226 𝑘𝐽 𝑚𝑜𝑙−1 

 

iïu; oyk tka;e,amsh  𝛥𝐻𝑐 
𝜃 (𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑒𝑛𝑡ℎ𝑎𝑙𝑝𝑦 𝑜𝑓 𝑐𝑜𝑚𝑏𝑢𝑠𝑡𝑖𝑜𝑛) 

…..……………….....……………………………………………...…………………………………………………………………………………………………..……….

.……..……………..……………..……………..……………..……………..……………..……………..……………..……………..……………..……………..……

………..……………..…………….....……………………………………………...………………………………………………………………………… 

………..……………..…………….....……………………………………………...………………………… 𝛥𝐻𝑐 
𝜃 (𝐻2(𝑔)) = −286 𝑘𝐽 𝑚𝑜𝑙−1 

………..……………..…………….....……………………………………………...………………………… 𝛥𝐻𝑐 
𝜃 (𝐶𝐻3𝐶𝑂𝑂𝐻(𝑙)) = −876 𝑘𝐽 𝑚𝑜𝑙−1 

………..……………..…………….....……………………………………………...…………………………. 𝛥𝐻𝑐 
𝜃 (𝐶𝐻4(𝑔)) = −891 𝑘𝐽 𝑚𝑜𝑙−1 

 

;dm ridhksl .eg¿ úi|Su 

1. iólrK úi|Su u.ska, 

 ⇒   ∆𝐻 = 𝑚𝑐(∆𝜗) 

⇒   ∆𝐻 =  ∆𝐻M, − ∆𝐻m%;sl%shl 

.....……………………………………………...…………………………………………………………………………………………………..………. 

.....……………………………………………...…………………………………………………………………………………………………..………. 

.....……………………………………………...………………………………………………………………………………………… 

.....……………………………………………...…………………………………………………………………………………………………..………. 

.....……………………………………………...………………………………………………………………………………………… 
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ksnkaOkh wjidkfha oS we;s j.=j 02 yS úia;r lr we;s lreKqo n,kak.  

 

 

 

2. fyia kshuh u.ska,  

fyiaf.a ;dm iudl<K kshuh (𝑯𝒆𝒔𝒔′𝒔 𝑳𝒂𝒘)  

.....……………………………………………...…………………………………………………………………………………………………..………. 

.....……………………………………………...…………………………………………………………………………………………………..………. 

.....……………………………………………...………………………………………………………………………………………… 

 

 

 

 

 

fyia kshuh wkqj,  

 

 

;dm ridhksl .eg¿j úi|sug o;a; imhd we;s úg iólrK Wmfhda.s lrf.k,  

• ;dm-ridhksl pl% fyda  

• fndaka-ydn¾ pl% fyda  

• tka;e,ams rEmigyka f.dvkxjhs.  

fyaia kshuh fhdod wjYH tka;e,amsh .Kkh lrhs.  

 
;dm-ridhksl pl% 
𝐶𝐻3𝑂𝐻(𝑙) ys iïu; W;amdok tka;e,amsh .kKhg Ndú;d l, yels ;dm-ridhksl pl%h  

 
 
 
 
 
 
 
 
 
fyaia  kshuh wkqj,  

 

wNHdi ud,dj 𝟎𝟏 
 

1. my; tka;e,amsh  Ndú;d lr 𝐶𝐻3𝑂𝐻(𝑙) yS iïu; W;amdok tka;e,amsh fidhkak.  

𝐶(𝑠,𝑔𝑟) iïu; oyk tka;e,amsh −393 𝑘𝐽 𝑚𝑜𝑙−1.   

𝐴 + 𝐵 𝐶 + 𝐷 

𝐸 + 𝐹 

∆𝐻2 

∆𝐻3 ∆𝐻1 

𝐶𝐻3𝑂𝐻(𝑙) +
3

2
𝑂2(𝑔) 

𝐶(𝑠,𝑔𝑟) + 2𝐻2(𝑔) + 2𝑂2(𝑔) 

2𝐻2𝑂(𝑙) + 𝐶𝑂2(𝑔) 

𝛥𝐻𝑓(𝐶𝑂2) 
𝜃 + 2𝛥𝐻𝑓(𝐻2𝑂) 

𝜃  

𝛥𝐻𝑓(𝐶𝐻3𝑂𝐻) 
𝜃  

𝛥𝐻𝐶(𝐶𝐻3𝑂𝐻) 
𝜃  
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𝐻2(𝑔) iïu; oyk tka;e,amsh −286 𝑘𝐽 𝑚𝑜𝑙−1.    

𝐶𝐻3𝑂𝐻(𝑙) iïu; oyk tka;e,amsh −726 𝑘𝐽 𝑚𝑜𝑙−1.    

 

2. my; tka;e,amsh  Ndú;d lr 𝐶𝐻4(𝑔) yS iïu; oyk tka;e,amsh fidhkak.  

𝐶(𝑠,𝑔𝑟) iïu; oyk tka;e,amsh −393 𝑘𝐽 𝑚𝑜𝑙−1.   

𝐻2(𝑔) iïu; oyk tka;e,amsh −286 𝑘𝐽 𝑚𝑜𝑙−1.    

𝐶𝐻4(𝑔) iïu; W;amdok tka;e,amsh −75 𝑘𝐽 𝑚𝑜𝑙−1.    

3. my; tka;e,amsh  Ndú;d lr 𝐶2𝐻2(𝑔) yS iïu; W;amdok tka;e,amsh fidhkak.  

𝐶(𝑠,𝑔𝑟) iïu; oyk tka;e,amsh −393 𝑘𝐽 𝑚𝑜𝑙−1.   

𝐻2(𝑔) iïu; oyk tka;e,amsh −286 𝑘𝐽 𝑚𝑜𝑙−1.    

𝐶2𝐻2(𝑔) iïu; oyk tka;e,amsh −1300 𝑘𝐽 𝑚𝑜𝑙−1.    

 

4. my; tka;e,amsh  Ndú;d lr 𝐶𝐻3𝐶𝑂𝑂𝐻(𝑙) yS iïu; W;amdok tka;e,amsh fidhkak.  

𝐶(𝑠,𝑔𝑟) iïu; oyk tka;e,amsh −393 𝑘𝐽 𝑚𝑜𝑙−1.   

𝐻2(𝑔) iïu; oyk tka;e,amsh −286 𝑘𝐽 𝑚𝑜𝑙−1.    

𝐶𝐻3𝐶𝑂𝑂𝐻(𝑙) iïu; oyk tka;e,amsh −871 𝑘𝐽 𝑚𝑜𝑙−1.    

 

 

nkaOk tka;e,ams   
ridhksl m%;sl%shdjka ie,l= úg nkaOk iuqyhla ì|Su yd nkaOk iuQyhla iEoSu uQ,sl jYfhka isÿfõ.  
 
 
 
 
 

iïu; nkaOk ú>gk tka;e,amsh  𝛥𝐻𝐷 
𝜃  (𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑒𝑛𝑡ℎ𝑎𝑙𝑝𝑦 𝑜𝑓 𝑑𝑖𝑓𝑓𝑢𝑠𝑖𝑜𝑛) 

 
…..……………….....……………………………………………...…………………………………………………………………………………………………..……….

.……..……………..……………..……………..……………..……………..……………..……………..……………..……………..……………..……………..……

………..……………..…………….....……………………………………………...………………………………………………………………………… 

………..……………..…………….....……………………………………………...………………………… 𝛥𝐻𝐷 
𝜃  (𝐻2(𝑔)) = +432 𝑘𝐽 𝑚𝑜𝑙−1 

………..……………..…………….....……………………………………………...………………………… 𝛥𝐻𝐷 
𝜃  (𝐶𝑙2(𝑔)) = +242 𝑘𝐽 𝑚𝑜𝑙−1 

 
uOHkH iïu; nkaOk ú>gk tka;e,amsh   

…..……………….....……………………………………………...…………………………………………………………………………………………………..……….

.……..……………..……………..……………..……………..……………..……………..……………..……………..……………..……………..……………..……

………..……………..…………….....……………………………………………...………………………………………………………………………… 

𝐶𝐻4 weiqfrka meyeos,s lr .ksuq  
 
 
 
 

nkaOk ì|sfïoS ;dmh wjfYdaIKh lrhs ∆𝐻 > 0 (+)  

nkaOk iEoSfïoSS ;dmh úfudapkh lrhs  ∆𝐻 < 0 (−)  

 



 

                   9 | P a g e               S a s i n t h a  m a d u s h a n          

 
 
 
 
 
 
 
 
 
igyk  
tlu nkaOkh wKq w;s úYd, ixLHdjl mj;sk ksid úúO nkaOk ú>gk w.hka mj;S. tneúka uOHkH nkaOk 

ú>gk tka;e,amsh ie,lSu b;du;a idOdrK fõ.   
  
 
 
 
 
 
 
 
 
nkaOk ú>gk tka;e,amSka oS we;s wjia:d j, m%;sl%shdfõ tka;e,ams úm¾hdih my; iólrKfhka fiúh yel. 

  
 

j.=j 01: uOHkH nkaOk ú>gk Yla;s  

nkaOkh  ú>gk tka;e,amS 
𝑘𝐽 𝑚𝑜𝑙−1 

nkaOkh ú>gk tka;e,amS 
𝑘𝐽 𝑚𝑜𝑙−1 

𝐶 − 𝐻 413 𝑂 − 𝑂 146 

𝐶 − 𝐶 346 𝑂 = 𝑂 497 

𝐶 = 𝐶 610 𝑁 = 𝑁 163 

𝐶 ≡ 𝐶 835 𝑁 ≡ 𝑁 946 

𝐶 − 𝐹 495 𝑁 − 𝐻 389 

𝐶 − 𝐶𝑙 339 𝑂 − 𝐻 463 

𝐶 − 𝐵𝑟 280 𝐻 − 𝐹 565 

𝐶 − 𝐼 230 𝐻 − 𝐶𝑙 431 

𝐹 − 𝐹 158 𝐻 − 𝐵𝑟 365 

𝐶𝑙 − 𝐶𝑙 242 𝐶 − 𝑂 360 

𝐵𝑟 − 𝐵𝑟 193 𝐶 = 𝑂 740 

𝐼 − 𝐼 151 𝑆𝑖 − 𝑂 466 

𝑆𝑖 − 𝑆𝑖 226 𝐻 − 𝐻 432 

 

wNHdi ud,dj 𝟎𝟐 

1. 𝑁𝐻3(𝑔) yS iïu; W;amdok tka;e,amsh −75 𝑘𝐽 𝑚𝑜𝑙−1 fõ. fuu o;a;h yd 01 j.=fõ nkaOk ú>gk Yla;s 

o;a;o Wmfhda.S lr .ksñka 𝑁 − 𝐻 nkaOk ú>gk Yla;sh 389 𝑘𝐽 𝑚𝑜𝑙−1 nj fmkajkak.    
 

∆𝐻 = ∑ ∆𝐻𝐷(lefvk nkaOk) −∑ ∆𝐻𝐷(iEfok nkaOk) 
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2. 𝐶𝐻4(𝑔) iïu; W;amdok tka;e,amsh −75 𝑘𝐽 𝑚𝑜𝑙−1.  fuu o;a;h yd 01 j.=fõ nkaOk ú>gk Yla;s 

o;a;o Wmfhda.S lr .ksñka 𝐶(𝑔𝑟) yS mrudKqlrK tka;e,amsh fidhkak.    

 
3. 01 j.=fõ nkaOk ú>gk Yla;s o;a; Wmfhda.S lr .ksñka my; m%;sl%shd j, tka;e,amsh fidhkak. 

i. 𝐻2𝐶 = 𝐶𝐻2(𝑔) + 𝐶𝑙2(𝑔) − −→ 𝐻2𝐶 − 𝐶𝐻2(𝑔) 
 
 

ii. 𝐻2𝐶 = 𝐶𝐻 − 𝐶𝐻 − 𝐶𝐻2(𝑔) + 2 𝐻2(𝑔) − −→ 𝐻3𝐶 − 𝐶𝐻2 − 𝐶𝐻2 − 𝐶𝐻3(𝑔) 
   
 
nkaOk Yla;s o;a; j, fhoSï  

…..……………….....……………………………………………...…………………………………………………………………………………………………..……….

.……..……………..……………..……………..……………..……………..……………..……………..……………..……………..……………..……………..……

…..……………….....……………………………………………...…………………………………………………………………………………………………..……….

.……..……………..……………..……………..……………..……………..……………..……………..……………..……………..……………..……………..…… 

 

oe,sia tka;e,ams yd fndaka fyan¾ pl% wdY%s; lreKq  

iïu; W!¾Ojmd;k tka;e,amsh 𝛥𝐻𝑠𝑢𝑏 
𝜃 (𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑒𝑛𝑡ℎ𝑎𝑙𝑝𝑦 𝑜𝑓 𝑠𝑢𝑏𝑙𝑖𝑚𝑎𝑡𝑖𝑜𝑛) 

 
…..……………….....……………………………………………...…………………………………………………………………………………………………..……….

.……..……………..……………..……………..……………..……………..……………..……………..……………..……………..……………..……………..……

………..……………..…………….....……………………………………………...………………………………………………………………………… 

………..……………..…………….....……………………………………………...………………………… 𝛥𝐻𝑠𝑢𝑏 
𝜃 (𝑁𝑎(𝑠)) = +108 𝑘𝐽 𝑚𝑜𝑙−1 

………..……………..…………….....……………………………………………...………………………… 𝛥𝐻𝑠𝑢𝑏 
𝜃 (𝐾(𝑠)) = +89 𝑘𝐽 𝑚𝑜𝑙−1 

 

iïu; ;+lrK tka;e,amsh ^iïu; mrudKqlrK tka;e,amsh& 𝛥𝐻𝑎𝑡𝑜𝑚 
𝜃 (𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑒𝑛𝑡ℎ𝑎𝑙𝑝𝑦 𝑜𝑓 𝑎𝑡𝑜𝑚𝑖𝑧𝑎𝑡𝑖𝑜𝑛) 

 
…..……………….....……………………………………………...…………………………………………………………………………………………………..……….

.……..……………..……………..……………..……………..……………..……………..……………..……………..……………..……………..……………..……

………..……………..…………….....……………………………………………...………………………………………………………………………… 

………..……………..…………….....……………………………………………...………………………… 𝛥𝐻𝑎𝑡𝑜𝑚 
𝜃 (𝑀𝑔(𝑠)) = +148 𝑘𝐽 𝑚𝑜𝑙−1 

………..……………..…………….....……………………………………………...………………………… 𝛥𝐻𝑎𝑡𝑜𝑚 
𝜃 (𝐶𝑙2(𝑔)) = +121 𝑘𝐽 𝑚𝑜𝑙−1 

 

iïu; jdIamSlrK tka;e,amsh  𝛥𝐻𝑣𝑎𝑝 
𝜃 (𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑒𝑛𝑡ℎ𝑎𝑙𝑝𝑦 𝑜𝑓 𝑣𝑎𝑝𝑜𝑟𝑖𝑧𝑎𝑡𝑖𝑜𝑛) 

 
…..………………....……………………………………………...…………………………………………………………………………………………………..………..

……..……………..……………..…………….……………..……………..……………..……………..……………..……………..……………..……………..………

……..……………..…………….....……………………………………………...………………………………………………………………………… 

|       | 
𝐶𝑙     𝐶𝑙 
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………..……………..…………….....……………………………………………...………………………… 𝛥𝐻𝑣𝑎𝑝 
𝜃 (𝐵𝑟2(𝑙)) = +15 𝑘𝐽 𝑚𝑜𝑙−1 

………..……………..…………….....……………………………………………...………………………… 𝛥𝐻𝑣𝑎𝑝 
𝜃 (𝐻2𝑂(𝑙)) = +42 𝑘𝐽 𝑚𝑜𝑙−1 

 
jdIamSlrK tka;e,amsh flfrys, 

• wka;¾ wKql n, m%N,;d  

• idfmalaI wKql ialkaOh 

• iam¾Ysh mDIaG m%udKh hk lreKq n,mdhs.  
 

.……..……………..……………..……………..……………..……………..……………..……………..……………..……………..……………..……………..

……………..……………..…………….....……………………………………………...………………………………………………………………… 

 

 

 

 

iïu; ú,hk tka;e,amsh  𝛥𝐻𝑓𝑢𝑠 
𝜃 (𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑒𝑛𝑡ℎ𝑎𝑙𝑝𝑦 𝑜𝑓 𝑓𝑢𝑠𝑖𝑜𝑛) 

 
…..………………....……………………………………………...…………………………………………………………………………………………………..………..

……..……………..……………..…………….……………..……………..……………..……………..……………..……………..……………..……………..………

……..……………..…………….....……………………………………………...………………………………………………………………………… 

………..……………..…………….....……………………………………………...………………………… 𝛥𝐻𝑓𝑢𝑠 
𝜃 (𝑀𝑔(𝑠)) = +8.7 𝑘𝐽 𝑚𝑜𝑙−1 

………..……………..…………….....……………………………………………...………………………… 𝛥𝐻𝑓𝑢𝑠 
𝜃 (𝑁𝑎𝐶𝑙(𝑠)) = +28 𝑘𝐽 𝑚𝑜𝑙−1 

 

iïu; whkSlrK tka;e,amsh  𝛥𝐻𝐼𝑛 
𝜃 (𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑒𝑛𝑡ℎ𝑎𝑙𝑝𝑦 𝑜𝑓 𝑖𝑜𝑛𝑖𝑧𝑎𝑡𝑖𝑜𝑛) 

iïu; m<uqjk whkSlrK tka;e,amsh  𝛥𝐻𝐼1 
𝜃  

…..………………....……………………………………………...…………………………………………………………………………………………………..………..

……..……………..……………..…………….……………..……………..……………..……………..……………..……………..……………..……………..………

……..……………..…………….....……………………………………………...………………………………………………………………………… 

………..……………..…………….....……………………………………………...………………………… 𝛥𝐻𝐼1 
𝜃 (𝑀𝑔(𝑔)) = +737 𝑘𝐽 𝑚𝑜𝑙−1 

iïu; fojk whkSlrK tka;e,amsh  𝛥𝐻𝐼2 
𝜃  

…..………………....……………………………………………...…………………………………………………………………………………………………..………..

……..……………..……………..…………….……………..……………..……………..……………..……………..……………..……………..……………..………

……..……………..…………….....……………………………………………...………………………………………………………………………… 

………..……………..…………….....……………………………………………...…………………………𝛥𝐻𝐼2 
𝜃 (𝑀𝑔(𝑔)) = +1451 𝑘𝐽 𝑚𝑜𝑙−1 

wdj¾;s;dj yd mrudKql jHqyh hgf;a whKSlrk Yla;Ska ms<sn|j wOHhk l, lreKq kej; n,kak.   
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bf,lafg%dak ,nd .ekSfï iïu; tka;e,amsh  𝛥𝐻𝐸𝐴𝑛 
𝜃 (𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑒𝑛𝑡ℎ𝑎𝑙𝑝𝑦 𝑜𝑓 𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛 𝑎𝑓𝑓𝑖𝑛𝑖𝑡𝑦) 

…..………………....……………………………………………...…………………………………………………………………………………………………..………..

……..……………..……………..…………….……………..……………..……………..……………..……………..……………..……………..……………..………

……..……………..…………….....……………………………………………...………………………………………………………………………… 

………..……………..…………….....……………………………………………...………………………… 𝛥𝐻𝐸𝐴1 
𝜃 (𝑂(𝑔)) = −142 𝑘𝐽 𝑚𝑜𝑙−1 

………..……………..…………….....……………………………………………...………………………… 𝛥𝐻𝐸𝐴2 
𝜃 (𝑂(𝑔)) = +702 𝑘𝐽 𝑚𝑜𝑙−1 

……..……………..……………..…………….……………..……………..……………..……………..……………..……………..……………..……………..………

……..……………..…………….....……………………………………………...………………………………………………………………………………………… 

wdj¾;s;dj yd mrudKql jHqyh hgf;a bf,lafg%dak nkaOq;d ms<sn|j wOHhk l, lreKq kej; n,kak.  

whksl ixfhda.hl iïu; oe,sia tka;e,amsh  𝛥𝐻𝐿 
𝜃 (𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑙𝑎𝑡𝑡𝑖𝑐𝑒 𝑒𝑛𝑡ℎ𝑎𝑙𝑝𝑦) 

…..………………....……………………………………………...…………………………………………………………………………………………………..………..

……..……………..……………..…………….……………..……………..……………..……………..……………..……………..……………..……………..………

……..……………..…………….....……………………………………………...………………………………………………………………………… 

………..……………..…………….....……………………………………………...………………………… 𝛥𝐻𝐿 
𝜃  (𝑁𝑎𝐶𝑙(𝑠)) = −780 𝑘𝐽 𝑚𝑜𝑙−1 

………..……………..…………….....……………………………………………...………………………… 𝛥𝐻𝐿 
𝜃  (𝑀𝑔𝐵𝑟2(𝑠)) = −3096 𝑘𝐽 𝑚𝑜𝑙−1 

 

whksl ixfhda.hl oe,sia tka;e,amsh, whkhkaf.a wdfrdamK yd tajdfha wrhka u; r|d mj;S.   

 
 
 
 
 

whksl oe,sia yd iïnkaO whk i|yd, 

  

 

fndaka-ydn¾ pl%  
whksl ixfhda.hl oe,si tka;e,amsh fiùu i|yd f.dvk`.k ;dm ridhksl pl%h fndaka-ydn¾ pl%h f,i 
y÷kajhs' 
𝑁𝑎𝐶𝑙 ys fndaka-ydn¾ pl%h  

  

 

 

oe,sia tka;e,amsh ∞ wdfrdamkh 

oe,sia tka;e,amsh ∞ 1/wrh 

 

𝛥𝐻𝑑𝑖𝑠𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 
𝜃 = −𝛥𝐻𝐿 

𝜃 + 𝛥𝐻ℎ𝑦𝑑 
𝜃  

𝑁𝑎(𝑔) +
1

2
𝐶𝑙2(𝑔) 

𝛥𝐻𝐼1 
𝜃 (𝑁𝑎(𝑠)) 

𝑁𝑎(𝑔)
+ + 𝑒 +

1

2
𝐶𝑙2(𝑔) 

𝛥𝐻𝑎𝑡 
𝜃 (𝐶𝑙2(𝑔)) 

𝑁𝑎(𝑔)
+ + 𝑒 + 𝐶𝑙(𝑔) 

𝑁𝑎(𝑔)
+ + 𝐶𝑙(𝑔)

−  

𝛥𝐻𝐸𝐴 
𝜃 (𝐶𝑙) 
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tka;e,ams rEmigyka 
ms<smeosh hq;= lreKq  

1. isria wlaIh tka;e,amsh 𝑘𝐽 f,i ,l=Kq lsÍu yd tla tla uÜgfï w.hka fhoSu.   

2. iïu; wjia:dfõ we;s uq,øjHh Y+kH uÜgfï ,l=Kq lsÍu.  

3. ish¨ uÜgï j, mrudKq ;=,s; ùu.  

4. iEu úgu fN!;sl ;;aj i|yka lsÍu.  

5. ;dm odhl l%shdjl B;,h my<go, ;dm wjfYdaIl l%shdjl B;,h by<go, tka;e,ams w.hka iuÕ 

fhoSu.  

6. yels iEu úgu wdikak mßudKhlg we|su.  
 
𝑁𝑎𝐶𝑙 ys tka;e,ams igyk 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝑁𝑎𝐶𝑙(𝑠) 

𝛥𝐻𝑓 
𝜃(𝑁𝑎𝐶𝑙(𝑠)) 

𝑁𝑎(𝑠) +
1

2
𝐶𝑙2(𝑔) 

𝛥𝐻𝑎𝑡 
𝜃 (𝑁𝑎(𝑠)) = 𝐻1 

𝑁𝑎(𝑔) +
1

2
𝐶𝑙2(𝑔) 

𝛥𝐻𝐼1 
𝜃 (𝑁𝑎𝑔) = 𝐻2 

𝑁𝑎(𝑔)
+ + 𝑒 +

1

2
𝐶𝑙2(𝑔) 

𝛥𝐻𝑎𝑡 
𝜃 (𝐶𝑙2(𝑔)) = 𝐻3 

𝑁𝑎(𝑔)
+ + 𝑒 + 𝐶𝑙(𝑔) 

𝑁𝑎(𝑔)
+ + 𝐶𝑙(𝑔)

−  

𝛥𝐻𝐸𝐴 
𝜃 (𝐶𝑙(𝑔))  = 𝐻4 

𝛥𝐻𝐿 
𝜃(𝑁𝑎𝐶𝑙(𝑠)) = 𝐻5 

tka;e,amsh 
𝑘𝐽 

0 

𝐻1 

𝐻1 + 𝐻2 

𝐻1 + 𝐻2 + 𝐻3 

𝐻1 + 𝐻2 + 𝐻3 − 𝐻4 

𝐻1 + 𝐻2 + 𝐻3 − 𝐻4 − 𝐻5 
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wNHdi ud,dj 𝟎𝟑 

1.  

a. my; oS we;s tka;e,ams úm¾hdi i|yd ;=,s; iólrK ,shkak. 

i. fn%daóka yS iïu; bf,lafg%dak ,nd .ekSfï tka;e,amsh −328 𝑘𝐽 𝑚𝑜𝑙−1 fõ.  

ii. 𝑀𝑔𝐶𝑙2(𝑠) yS iïu; W;amdok tka;e,amsh −641 𝑘𝐽 𝑚𝑜𝑙−1 fõ.  

iii. 𝐶17𝐻35𝐶𝑂𝑂𝐻(𝑙) yS iïu; oyk tka;e,amsh.  

iv. 𝑀𝑔 yS m<uq yd fojk whkSlrK Yla;Ska ms<sfj,ska 737 𝑘𝐽 𝑚𝑜𝑙−1 yd 1451 𝑘𝐽 𝑚𝑜𝑙−1 fõ.  

v. 𝑀𝑔 yS ;+lrK tka;e,amsh 148 𝑘𝐽 𝑚𝑜𝑙−1 fõ.  

vi. 𝑀𝑔𝐵𝑟2(𝑠) yS oe,sia tka;e,amsh −2440 𝑘𝐽 𝑚𝑜𝑙−1 fõ.  

vii. fn%daóka yS nkaOk ú>gk tka;e,amsh 193 𝑘𝐽 𝑚𝑜𝑙−1 fõ.  

viii. fn%daóka yS jdIamSlrK tka;e,amsh 15 𝑘𝐽 𝑚𝑜𝑙−1 fõ.  

b. by; o;a; Wmfhda.Slrf.k 𝑀𝑔𝐵𝑟2(𝑠) yS iïu; W;amdok tka;e,amsh .Kkh lrkak.  

c. my; m%;sl%shdfõ tka;e,ams úm¾hdih fidhkak.  

𝐶𝑙2(𝑔) + 𝑀𝑔𝐵𝑟2(𝑠) − −→ 𝑀𝑔𝐶𝑙2(𝑠) + 𝐵𝑟2(𝑙)           (𝟐𝟎𝟎𝟓 𝑨/𝑳) 

 

2. my; ixfhda. j, oe,sia tka;e,amsh jeäjk ms<sfj,g ilia lrkak. 

𝐿𝑖𝐹          𝑁𝑎𝐶𝑙          𝐵𝑒𝑂          𝑀𝑔𝑂         𝑀𝑔𝑆  

 

4. my; tka;e,ams Ndú;d lr 𝐶𝐻3𝑂𝐻(𝑙) yS iïu; W;amdok tka;e,amsh, tka;e,ams igykla u.ska fidhkak.  

𝐶(𝑠,𝑔𝑟) iïu; oyk tka;e,amsh −393 𝑘𝐽 𝑚𝑜𝑙−1.   

𝐻2(𝑔) iïu; oyk tka;e,amsh −286 𝑘𝐽 𝑚𝑜𝑙−1.    

𝐶𝐻3𝑂𝐻(𝑙) iïu; oyk tka;e,amsh −726 𝑘𝐽 𝑚𝑜𝑙−1.    

 
5. my; tka;e,ams Ndú;d lr 𝐶2𝐻2(𝑔) yS iïu; W;amdok tka;e,amsh, tka;e,ams igykla u.ska fidhkak.  

𝐶(𝑠,𝑔𝑟) iïu; oyk tka;e,amsh −393 𝑘𝐽 𝑚𝑜𝑙−1.   

𝐻2(𝑔) iïu; oyk tka;e,amsh −286 𝑘𝐽 𝑚𝑜𝑙−1.    

𝐶2𝐻2(𝑔) iïu; oyk tka;e,amsh −1300 𝑘𝐽 𝑚𝑜𝑙−1.    

 
6. my; ;dm ridhksl o;a; Tng imhd we;.  



 

                   15 | P a g e               S a s i n t h a  m a d u s h a n          

𝐾𝐶𝑙(𝑠) yS iïu; W;amdok tka;e,amsh,    ∆𝐻𝑓
𝜙

= −437 𝑘𝐽 𝑚𝑜𝑙−1   

𝐾(𝑠) yS iïu; W!¾Ojmd;k tka;e,amsh,   ∆𝐻𝑠
𝜙

= +89 𝑘𝐽 𝑚𝑜𝑙−1    

𝐶𝑙2(𝑔) yS iïu; nkaOk ú>gk tka;e,amsh,   ∆𝐻𝐷
𝜙

= +244 𝑘𝐽 𝑚𝑜𝑙−1    

𝐾(𝑔) yS m%:u whkSlrKfha iïu; tka;e,amsh,   ∆𝐻𝐼1

𝜙
= +418 𝑘𝐽 𝑚𝑜𝑙−1   

𝐶𝑙(𝑔) yS bf,lafg%dak ,nd .ekSfï tka;e,amsh,   ∆𝐻𝐸𝐴
𝜙

= −349 𝑘𝐽 𝑚𝑜𝑙−1    

 
𝐾𝐶𝑙(𝑠) i|yd iïu; oe,sia tka;e,amsh fndaka fyan¾ pl%hla we|Sfuka fidhkak.  (𝟐𝟎𝟎𝟎 𝑨/𝑳) 

 

7. my; o;a; Wmfhda.S lrf.k fndaka ydn¾ pl%hla u.ska 𝑁𝑎𝐹2 yS iïu; W;amdok tka;e,amsh fidhd, 

𝑁𝑎𝐹2 ixfhda.fha ia:dhS;djh ms<sn|j idlÉPd lrkak.  

𝑀𝑔𝐹2(𝑠) yS iïu; oe,sia tka;e,amsh,    ∆𝐻𝐿𝐸
𝜙

= −2908 𝑘𝐽 𝑚𝑜𝑙−1   

𝑁𝑎(𝑠) yS iïu; W!¾Ojmd;k tka;e,amsh,   ∆𝐻𝑠
𝜙

= +107 𝑘𝐽 𝑚𝑜𝑙−1    

𝐹2(𝑔) yS iïu; ú>gk tka;e,amsh,    ∆𝐻𝐷
𝜙

= +157 𝑘𝐽 𝑚𝑜𝑙−1    

𝑁𝑎(𝑔) yS m%:u whkSlrKfha iïu; tka;e,amsh,  ∆𝐻𝐼1

𝜙
= +493 𝑘𝐽 𝑚𝑜𝑙−1   

𝑁𝑎(𝑔) yS fojk whkSlrKfha iïu; tka;e,amsh,  ∆𝐻𝐼2

𝜙
= +4563 𝑘𝐽 𝑚𝑜𝑙−1   

𝐹(𝑔) yS bf,lafg%dak ,nd .ekSfï tka;e,amsh,   ∆𝐻𝑓
𝜙

= −335 𝑘𝐽 𝑚𝑜𝑙−1    

 
 

 

 

l,ams; whksl ixfhda.  
𝑁𝑎𝐶𝑙, 𝑀𝑔𝐹2, 𝐴𝑙𝐶𝑙3, 𝐾𝐵𝑟 

 

…..……………….....……………………………………………...…. 

…..……………….....……………………………………………...…. 

…..……………….....……………………………………………...…. 

 

𝑁𝑎𝐹2, 𝑀𝑔𝐶𝑙, 𝐴𝑙𝐹2, 𝐾𝐵𝑟2 

 

…..……………….....……………………………………………...…… 

…..……………….....……………………………………………...…... 

…..……………….....……………………………………………...…... 

 

l,ams; whksl ixfhda.hl ia:dhS;djh   

l,ams; whksl ixfhda.hl iïu; W;amdok tka;e,amsh fidhd tu.ska ia:dhS;djh ms<sn|j woyila m%ldY l, 
yel.  
.……..……………..……………..……………..……………..……………..……………..……………..……………..……………..……………..……………..……

………..……………..…………….....……………………………………………...…………………………………………………………………………………..……. 

l,ams; whksl ixfhda.hl iïu; W;amdok tka;e,amsh fiùu i|yd fndaka fyan¾ pl% fhdod .ekSu  
𝑁𝑎𝐹2 i|yd fndaka fyan¾ pl%h f.dvkÕkak.  
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…..……………….....……………………………………………...…………………………………………………………………………………………………..……….

.……..……………..……………..……………..……………..……………..……………..……………..……………..……………..……………..……………..……

…..……………….....……………………………………………...…………………………………………………………………………………………………..……….

.……..……………..……………..……………..……………..……………..……………..……………..……………..…………….. 

l,ams; whksl ixfhda.h 𝛥𝐻𝐿 
𝜃 i|yd fhdod .kakd ixfhda.h 

𝑁𝑎𝐹2 

𝑀𝑔𝐶𝑙 

𝐴𝑙𝐹2 

𝐾𝐵𝑟2 

 

 
 
 

iïu; WodiSklrK tka;e,amsh  𝛥𝐻𝑛𝑒𝑢 
𝜃 (𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑒𝑛𝑡ℎ𝑎𝑙𝑝𝑦 𝑜𝑓 𝑛𝑒𝑢𝑡𝑟𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛) 

 

…..……………….....……………………………………………...…………………………………………………………………………………………………..……….

.……..……………..……………..……………..……………..……………..……………..……………..……………..……………..……………..……………..……

………..……………..…………….....……………………………………………...………………………………………………………………………… 

𝐻(𝑎𝑞)
+ + 𝑂𝐻(𝑎𝑞)

− ⟶ 𝐻2𝑂(𝑙) + 57.3 𝑘𝐽𝑚𝑜𝑙−1 

 
m%N, wï,hla, m%N, NIauhla u.ska WodiSkSlrK tka;e,amsh 57.3 𝑘𝐽𝑚𝑜𝑙−1 jk ksh;hls.  

…..……………….....……………………………………………...…………………………………………………………………………………………………..……….

.……..……………..……………..……………..……………..……………..……………..……………..…………… 

…..……………….....……………………………………………...…………………………………………………………………………………………………..……….

.……..……………..……………..……………..……………..……………..……………..……………..…………… 

…..……………….....……………………………………………...…………………………………………………………………………………………………..……….

.……..……………..……………..……………..……………..……………..……………..……………..…………… 

…..……………….....……………………………………………...…………………………………………………………………………………………………..………. 

ÿn, wï, NIau WodiSk jk úg ú>gkh ùu i|yd tka;e,amshla wjfYdaIkh lr .kakd neúka iuia: 
l%shdj,sfhaoS uqod,k tka;e,amsh 57.3 𝑘𝐽𝑚𝑜𝑙−1 g jvd wvqh.  

…..……………….....……………………………………………...…………………………………………………………………………………………………..……….

.……..……………..……………..……………..……………..……………..……………..……………..…………… 

…..……………….....……………………………………………...…………………………………………………………………………………………………..……….

.……..……………..……………..……………..……………..……………..……………..……………..…………… 

…..……………….....……………………………………………...…………………………………………………………………………………………………..……….

.……..……………..……………..……………..……………..……………..……………..……………..…………… 

…..……………….....……………………………………………...…………………………………………………………………………………………………..………. 
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my; lreKq ikaikaokd;aulj f;areï .kak.  

𝐻𝐶𝑙(𝑎𝑞) + 𝑁𝑎𝑂𝐻(𝑎𝑞) − − − −−→ 𝑁𝑎𝑂𝐻(𝑎𝑞) + 𝐻2𝑂(𝑙) 

 
2 𝐻𝐶𝑙(𝑎𝑞) + 𝐵𝑎(𝑂𝐻)2(𝑎𝑞) − −−→ 𝐵𝑎𝐶𝑙2(𝑎𝑞) + 2𝐻2𝑂(𝑙) 

 

𝐻2𝑆𝑂4(𝑎𝑞) + 𝐵𝑎(𝑂𝐻)2(𝑎𝑞) − −−→ 𝐵𝑎𝑆𝑂4(𝑠) + 2𝐻2𝑂(𝑙) 

 
𝐶𝐻3𝐶𝑂𝑂𝐻(𝑎𝑞) + 𝑁𝑎𝑂𝐻(𝑎𝑞) − −−→ 𝐶𝐻3𝐶𝑂𝑂𝑁𝑎(𝑎𝑞) + 𝐻2𝑂(𝑙) 

 

 

iïu; c,SlrK tka;e,amsh  𝛥𝐻ℎ𝑦𝑑 
𝜃 (𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑒𝑛𝑡ℎ𝑎𝑙𝑝𝑦 𝑜𝑓 ℎ𝑦𝑑𝑟𝑎𝑡𝑖𝑜𝑛) 

…..………………....……………………………………………...…………………………………………………………………………………………………..………..

……..……………..……………..…………….……………..……………..……………..……………..……………..……………..……………..……………..………

……..……………..…………….....……………………………………………...………………………………………………………………………… 

………..……………..…………….....……………………………………………...………………………… 𝛥𝐻ℎ𝑦𝑑 
𝜃  (𝐶𝑙(𝑔)

− ) = −390 𝑘𝐽 𝑚𝑜𝑙−1 

………..……………..…………….....……………………………………………...………………………… 𝛥𝐻ℎ𝑦𝑑 
𝜃 (𝑁𝑎(𝑔)

+ ) = −381 𝑘𝐽 𝑚𝑜𝑙−1 

 

Ion 𝛥𝐻ℎ𝑦𝑑 
𝜃  

/𝑘𝐽𝑚𝑜𝑙−1 

 Ion 𝛥𝐻ℎ𝑦𝑑 
𝜃  

/𝑘𝐽𝑚𝑜𝑙−1 

𝐻+ −1075  𝐹− −457 

𝐿𝑖+ −499  𝐶𝑙− −381 

𝑁𝑎+ −390  𝐵𝑟− −351 

𝐾+ −305  𝐼− −307 

𝑀𝑔2+ −1891    

𝐶𝑎2+ −1562    

𝐴𝑙3+ −4613    

 

 

 

iïu; ødjK tka;e,amsh  𝛥𝐻𝑑𝑖𝑠𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 
𝜃 (𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑒𝑛𝑡ℎ𝑎𝑙𝑝𝑦 𝑜𝑓 𝑑𝑖𝑠𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛) 

…..………………....……………………………………………...…………………………………………………………………………………………………..………..

……..……………..……………..…………….……………..……………..……………..……………..……………..……………..……………..……………..………

……..……………..…………….....……………………………………………...………………………………………………………………………… 

………..……………..…………….....……………………………………………...……………………… 𝛥𝐻𝑑𝑖𝑠𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 
𝜃  (𝑁𝑎𝐶𝑙(𝑠)) = −1 𝑘𝐽 𝑚𝑜𝑙−1 
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m%;sl%shdjl iajhxisoaO;djh 

…..………………....……………………………………………...…………………………………………………………………………………………………..……….. 

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,  

• …..………………....……………………………………………...………………………………………………………………………………… 

• …..………………....……………………………………………...………………………………………………………………………………… 

 

• 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.  

• …..………………....……………………………………………...………………………………………………………………………………… 

• …..………………....……………………………………………...………………………………………………………………………………… 

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  

iajhxisoaO fõ  

iajhxisoaO fkdfõ  
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 𝑆𝑖𝑂2 𝑠 41.8  

 

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

 

tkafg%dmsh flfrys WIaK;ajfha n,mEu  
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  

• …..………………....……………………………………………...………………………………………………………………………………… 
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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,  

• …..………………....……………………………………………...………………………………………………………………………………… 

• …..………………....……………………………………………...………………………………………………………………………………… 

• …..………………....……………………………………………...………………………………………………………………………………… 

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

• 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' 

 

 ∆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, 
 

 

 

 

 

 

 

1.  

a. 94℃  ys mj;sk c,h 100𝑔  la 17.5℃ ys mj;sk le,rsñgrhlg tla l, úg wjidk WIaK;ajh 

85.5℃ úh. 

b. idkaøKh 0.4 𝑚𝑜𝑙𝑑𝑚−3 jk 𝑁𝑎𝑂𝐻, 250 𝑐𝑚3 la yd 0.4 𝑚𝑜𝑙 𝑑𝑚−3 jk 𝐻𝐶𝑙, 250 𝑐𝑚3 la by;  
le,ßógrhg tla l, úg wdrïNl WIaK;ajh 17.5℃  isg 21.1℃ olajd jeä úh. 

wñ,fha WodiSklrK tka;e,amsh fidhkak. 
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2. fla;,hl 20𝑜𝐶 ys mj;sk c,h 2.0𝑘𝑔 la we;. fuu c,h m%udKh 100𝑜𝐶 olajd r;a lsÍug wjYH óf;aka  
(𝐶𝐻4) jdhqfõ ialkaOh .Kkh lrkak.  

c,fha úYsIAG ;dm Odß;dj,    4200 𝐽𝑘𝑔−1𝑘−1  

óf;aka ys iïu; oyk tka;e,amsh,  ∆𝐻𝑐
𝜙(𝐶𝐻4) = −890 𝐾𝐽𝑚𝑜𝑙−1 

 

3. my; m%;sl%shdj, tka;e,amsfha ,l=K ,shkak. 
a. TlafÜka ys oykh.  
b. c,fha >kSNjkh. 
c. c,fha ysudhkh. 
d. c,h úoHq;a úÉfPaokh lsrSu. 
e. 𝐶𝑙2(𝑔) jdhqj ;=, 𝑁𝑎 oykh lsÍu. 

 

4.  my;  tka;e,ams úm¾hdi  imhd we;. 
 
 
  
 

 
 
 
fuu o;A; Ndú;d lr tf;aka (𝐶2𝐻6) ys iïu; W;amdok tka;e,amsh fidhkak. 
 

5. oS we;s uOHkh nkaOk ú>gk tka;e,amsh Ndú;d lr my; m%;sl%shdfõ tka;e,ams úm¾hdih fidhkak' 
 
 
 
 
 
 
 
 
 
 
 
 m%;sl%shdj       
          

6. 298𝐾 ys oS iïu; oyk tka;e,amsh imhd we;' ish`:u o;a; j, tallh 𝑘𝐽𝑚𝑜𝑙−1 fú. 
 

𝐶(𝑠,𝑔𝑟𝑎𝑝ℎ𝑖𝑡) −394 

𝐻2(𝑔) −286 

𝐶𝐻3𝐶𝑂𝑂𝐻(𝑙) −876 

𝐶𝐻4(𝑔) −891 

𝐶2𝐻6(𝑔) −1561 

𝐶𝐻3𝐶𝑂𝑂𝐶2𝐻5(𝑙) −2246 

𝐶2𝐻4(𝑔) −1393 

  𝐶2𝐻4(𝑔) −1393 

𝐶2𝐻5𝑂𝐻(𝑙) −1400 

𝐶6𝐻12(𝑙) −3924 

𝐶2𝐻5𝑂𝐻(𝑔) −1444 

nkaOkh iïu; nkaOk ú>gk  
tka;e,amsh 𝑘𝐽𝑚𝑜𝑙−1 

𝐶 − 𝐶 348 

𝐶 − 𝐻 416 

nkaOkh iïu; nkaOk ú>gk  
tka;e,amsh 𝑘𝐽𝑚𝑜𝑙−1 

𝐶(𝑠) 718 

1

2
𝐻2(𝑔) 218 

nkaOkh   ∆𝐻𝐷
0    (𝑘𝐽𝑚𝑜𝑙−1) 

𝐶 = 𝐶 743 

𝐶 − 𝐻 412 

𝐶 − 𝑂 360 

𝐶 − 𝐶 348 

𝑂 − 𝐻 463 
𝑂𝐻 

𝐶𝑁 (𝐶𝐻3)2𝐶 = 𝑂(𝑔) +   𝐻𝐶𝑁(𝑔) ⟶ (𝐶𝐻3)2𝐶 
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my; oelafjk ixfhda. iïu; W;amdok tka;e,amsh .Kkh lrkak' 
a. 𝑒𝑡ℎ𝑎𝑛𝑒 , 𝐶2𝐻6(𝑔) 

b. 𝑒𝑡ℎ𝑎𝑛𝑒 , 𝐶2𝐻4(𝑔) 

c. 𝑒𝑡ℎ𝑎𝑛𝑜𝑖𝑐 𝑎𝑐𝑖𝑑  , 𝐶𝐻3𝐶𝑂𝑂𝐻(𝑙) 

d. 𝑒𝑡ℎ𝑎𝑛𝑜𝑙 , 𝐶2𝐻5𝑂𝐻(𝑙) 

e. 𝑒𝑡ℎ𝑎𝑛𝑜𝑙 , 𝐶2𝐻5𝑂𝐻(𝑔) 

 

i. d   yd e  w.hka ys fjki myokak' 
ii. by; o;a; yd .Kkh lsÍfï oS Wmfhda.S lrf.k 𝑒𝑡ℎ𝑦𝑙 𝑒𝑡ℎ𝑎𝑛𝑜𝑎𝑡𝑒(𝑙) yd 𝐻2𝑂(𝑙) iïu; W;amdok  

tka;e,ams w.hka fidhkak' 
iii. ta khska my; m%;sl%shdfõ tka;e,amsh fidhkak' 

     𝐶𝐻3𝐶𝑂𝑂𝐻(𝑙) +  𝐶2𝐻5𝑂𝐻(𝑙) → 𝐶𝐻3𝐶𝑂𝑂𝐶2𝐻5(𝑙) + 𝐻2𝑂(𝑙)  

 
 

7. my; m%fNao j, iñu; W;amdok tka;e,amsh ksremKh lsÍu  i`oyd jk ;dm ridhksl iólrK ,shkak'  
(i) 𝑁𝑎2𝐶𝑂3(𝑠) 

(ii) 𝐶2𝐻5𝑂𝐻(𝑙) 

(iii) 𝐼(𝑔) 

(iv) 𝑁𝑎𝐶𝑙(𝑠) 

(v) 𝑁𝑎(𝑎𝑞)
+  

(vi) 𝐻𝐶𝑙(𝑔) 

(vii)   𝐶6𝐻6(𝑙) 

(viii)   𝐼(𝑎𝑞)
−

 
 

8. c,Sh  𝐵𝑎(𝑂𝐻)2 ødjKhla yd c,Sh 𝑁𝐻4𝑁𝑂3 ødjKhla tlsfkl yd ñY% l< úg isÿjk my; m%;sl%shdfú 
tka;e,ams úm¾hdih fuys wjidk msgqfú we;s o;a; wkqidrfhka fidhkak' 

 𝐵𝑎(𝑂𝐻)2(𝑎𝑞) + 2𝑁𝐻4𝑁𝑂3(𝑎𝑞)
− → 𝐵𝑎(𝑁𝑂)3(𝑔) + 2𝑁𝐻3(𝑔) + 6𝐻2𝑂(𝑙) 

iïmQ¾K whksl m%;sl%shdj my; oelafõ' 

𝐵𝑎(𝑎𝑞)
2+ + 2𝑂𝐻(𝑎𝑞)

− + 2𝑁𝐻4(𝑎𝑞)
+ + 2𝑁𝑂3(𝑎𝑞)

− →  𝐵𝑎(𝑎𝑞)
2+ + 2𝑁𝑂3(𝑎𝑞)

− + 2𝑁𝐻3(𝑔) + 2𝐻2𝑂(𝑙) 

 
 

9. ∆𝐻1
∅ isg ∆𝐻6

∅ olajd ixfÇ; j,ska olajd we;s tka;e,ams úm¾hdi kñ lrkak' 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
my; tka;e,ams w.hhka ,nd oS we;' tka;e,amsfha w.h muKla ,nd oS we;s neúka tka;e,amsfha ,l=K o 

fhdod ∆𝐻6
∅ fidhkaak' 

𝑀𝑔𝑂(𝑠) 

𝛥𝐻6 
𝜃  

𝑀𝑔(𝑠) + 
1

2
𝑂2(𝑔) 

𝛥𝐻1
𝜃 

𝑀𝑔(𝑔) +
1

2
 𝑂2(𝑔) 

𝛥𝐻2 
𝜃  

𝑀𝑔(𝑔) + 𝑂(𝑔) 

 

𝛥𝐻3
𝜃 

𝑀𝑔(𝑔)
2+ + 2𝑒 + 𝑂(𝑔) 

𝑀𝑔(𝑔)
2+ + 𝑂(𝑔)

2−  

𝛥𝐻4 
𝜃  

𝛥𝐻5 
𝜃  
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∆𝐻1
∅ = 153 

∆𝐻2
∅ = 248 

∆𝐻3
∅ = 745 

∆𝐻4
∅ = 2180 

∆𝐻5
∅ = 3930 

 

10. khsá%la wï,h ksIamdokh i`oyd úYd, f,i wefudakshd fhdod .kS' khsá%la wñ,h ksIamdokfha m<uq mshjr  
jkafka wefudakshd, khsá%la Tlaihsä njg W;afm%aß;j TlaislrKh lsÍuhs' 

4𝑁𝐻3(𝑔) + 5𝑂2(𝑔)

𝑝𝑡
→
∆

4𝑁𝑂(𝑔) + 6𝐻2𝑂(𝑔) 

 

fuys wjidk msgqfú we;s j.=fõ o;a; wkqidrfhka fuu m%;sl%shdfú tka;e,ams úm¾hdih fyj;a m%;sl%shd 
;dmh  
(i) fyaia kshuh  iólrKfhka" 
(ii) ;dm  ridhksl pl%hla we`oSfuka 
(iii) ùcSh .Ks; l%uh  wkqidrfhka 
(iv) tka;e,ams rEm igykla fyj;a tka;e,ams Yla;s uágñ igykla w`oSfuka fidhkak' 

 

 

 
 

11. 2𝐶2𝐻6(𝑔) + 7𝑂2(𝑔) → 4𝐶𝑂2(𝑔) + 6𝐻2𝑂(𝑙)  ;  ∆𝐻𝑓
𝜃 = −3120𝑘𝐽 

2𝐻2(𝑔) + 𝑂2(𝑔) → 2𝐻2𝑂(𝑙)                              ; ∆𝐻𝑓
𝜃 = −572𝑘𝐽 

𝐶(𝑆) + 𝑂2(𝑔) → 2𝐶𝑂2(𝑔)                                   ; ∆𝐻𝑓
𝜃 = −394𝑘𝐽 

 
by;  oS we;s o;a; Ndú;fhka  2𝐶(𝑆) + 3𝐻2(𝑔) → 𝐶2𝐻6(𝑔)  hk m%;sl%shdj  i`oyd iïu; tka;e,amms 

úm¾hdih .Kkh lrkak.  
 

12. fuys  wjidk msgqfjys we;s j.=fú o;a; wkqidrfhka ldnka vhsi,a*hsâ j, iïu; jdIamSlrK  
tka;e,amsh fidhkak' 
 

13. fuys wjidk msgqfjys we;s j.=fõ o;a; wkqidrfhka my; yhsv%ckSlrK m%;sl%shdfõ tka;e,ams úm¾hdih  
fidhkak'  𝐶2𝐻4(𝑔) + 𝐻2(𝑔) − −→ 𝐶2𝐻6(𝑔)  

 

14. fuys oelafjk wjidk msgqfõ o;a; wkqidrfhka 𝐶2𝐻5𝑂𝐻(𝑙) ys iïu;  oyk  ;dmh  fidhkak' 
 

15. my; oelafjk ;dm ridhksl o;a; Ndú;d lrñka 𝑀𝑔(𝑁𝑂3)2(𝑠) ys iñu; W;amdok ;dmh fidhkak' 

8𝑀𝑔(𝑠)  + 𝑀𝑔(𝑁𝑂3)2(𝑠) − −→ 𝑀𝑔3𝑁2(𝑠) + 6 𝑀𝑔𝑂(𝑠) ;   ∆𝐻 =  −3884 𝐾𝐽 

𝑀𝑔3𝑁2(𝑠) − −→ 3𝑀𝑔(𝑠) + 𝑁2(𝑔)                                         ; ∆𝐻 =  +463 𝐾𝐽      

2𝑀𝑔𝑂(𝑠) − −→ 2𝑀𝑔(𝑠) + 𝑂2(𝑔)                                                            ; ∆𝐻 = + 1203 𝐾𝐽 
 
 

16. 𝐻2𝑆 úI  iys; "l=Kq ì;a;r  .`oe;s jdhqjls' 𝐻2𝑆  j, W;amdok  ;dm  iólrKh  my;  oelafõ' 

𝐻2(𝑔) +
1

8
𝑆8(𝑠) → 𝐻2𝑆(𝑔) 

my;  oS we;s ;dm ridhksl o;a; Ndú;  lrñka 𝐻2𝑆 j, W;amdok i`oyd jk tka;e,ams úm¾hdih  
fidhkak' 

𝐻2𝑆(𝑔) +
3

2
𝑂2(𝑔) → 𝐻2𝑂(𝑔) + 𝑆𝑂2(𝑔);   ∆𝐻 = −519𝑘𝐽 
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𝐻2(𝑔) +
1

2
𝑂2(𝑔) → 𝐻2𝑂(𝑔)                      ;  ∆𝐻 = −242𝑘𝐽 

1

8
𝑆8(𝑠,) + 𝑂2(𝑔) → 𝑆𝑂2(𝑔)                       ;   ∆𝐻 = −297𝑘𝐽 

 

17. my;  oelafjk  ;dm  ridhkssl iólrK  i,lkak' 

2 𝐶𝑢(𝑠) + 𝑆(𝑠) → 𝐶𝑢2𝑆(𝑠)                                         ; ∆𝐻𝜃 = −80𝑘𝐽 

𝑆(𝑠) → 𝑂2(𝑔) → 𝑆𝑂2(𝑔)                                            ;   ∆𝐻𝜃 = −242𝑘𝐽 

𝐶𝑢2𝑆(𝑠) + 2𝑂2(𝑔) → 2𝐶𝑢𝑂2(𝑔) + 𝑆𝑂2(𝑔)           ;   ∆𝐻 = −297𝑘𝐽 

by;  o;a; Ndú;fhka 𝐶𝑢𝑂(𝑠) j,  iñu;  W;amdok  tka;e,amsh  fidhkak' 

 
18. my; uQ,øjH iy  ixfhda. j, iñu; oyk ;dm ridhksl iólrK ,shkak' 

a) 𝑁𝑎(𝑠) 

b) 𝐶2𝐻8(𝑙) 

c) 𝐶𝑆2(𝑔) 

d) 𝐶2𝐻5𝑂𝐻(𝑙) 

e) 𝐶𝑂2(𝑔) 

f) 𝑆(𝑠) 

g) 𝑆8(𝑠,) 

h) 𝑃4(𝑠) 

 

 

19. ialkaOh 7.6𝑔 jk ldnka vhsi,a*hsâ m%udKhla fndaïn le,ßógrhl ;nd jeämqr Tlaiscka iu.  

ixjD; lr 25 ℃ yd 1 × 105𝑃𝑎  mSvkfha mj;ajd .kakd ,oS'fuys wvx.= Tlaiscka m%udKh ldnka 
vhsi,a*hsâ iñmQ¾Kfhkau oykh  lsÍug ;rï m%udKj;a úh' ldnka vhsi,a*hsâ m%udKh  úoHq;a l%uh  
u.ska ;dm.; l, úg my; iólrKfha mßos oykh úh' 

𝐶𝑆2(𝑙) + 3𝑂2(𝑔) → 𝐶𝑂2(𝑔) + 2𝑆𝑂2(𝑔) 

fuu mÍlaIKfha oS ialkaOh 100.0𝑔 jk fndañn le,ßógrfha wvx.= c, ialkaOh 25℃ isg 55℃ olajd 
jk WIAK;ajh jeä ùulg Ndckh úh' c,fha úYsIag ;dm Odß;djh 4200𝐽𝑘𝑔−1℃−1 kñ my;  
m%;sls%hdj ioyd tka;e,ams úm¾hdih fidhkak' 

1

2
𝐶𝑆2(𝑙)+

3

2
𝑂2(𝑔) →

1

2
𝐶𝑂2(𝑔) + 𝑆𝑂2(𝑔) 

 

20. my; iólrKfha mßos ldnka u.ska TlaislrKfhka f*ßla Tlaihsä u.ska hlv  ixiaf,aIKh  lr .kS'  
2𝐹𝑒2𝑂3(𝑠) + 3𝐶(𝑆) → 4𝐹𝑒(𝑆) +  3𝐶𝑂2(𝑔) 

my;  oS we;s o;a;  u.ska  fuu  m%;sl%shdfõ m%;sl%shd ;dmh  fidhkak' 

∆𝐻𝑐
𝜃[𝐹𝑒(𝑠)] = −411𝑘𝐽𝑚𝑜𝑙−1,        ∆𝐻𝑐

𝜃[𝐶(𝑠)] = −394𝑘𝐽 

 

21. fudfkdielrhsvhla jk .aÆQfldaia (𝐶6𝐻12𝑂6) nyq wjhùSlrKfhka vhsielrhsvhla jk iqlafrdaia 
(𝐶12𝐻22𝑂11) my; m%;sl%shdfõ mrsos iEfoa' 

2𝐶6𝐻12𝑂6(𝑆) →  𝐶12𝐻22𝑂11(𝑆) + 𝐻2𝑂(𝑙) 

oS we;s oyk ;dm o;a; weiqßka fuu m%;sl%shdfõ tka;e,ams úm¾hdih fidhkak' 

∆𝐻𝑐
𝜃 [𝐶6𝐻12𝑂6(𝑆)] = −2816 𝑘𝐽𝑚𝑜𝑙−1 

∆𝐻𝑐
𝜃[𝐶12𝐻22𝑂11] = −5650 𝑘𝐽𝑚𝑜𝑙−1 

 
22. my; m%;sl%shdfõ m%;sl%shd ;dmh ^yhsv%ckSlrK ;dmh& oS we;s oyk ;dm  weiqfrka fidhkak' 

𝐶𝐻3𝐶𝐻 = 𝐶𝐻2(𝑔) + 𝐻2(𝑔) → 𝐶𝐻3𝐶𝐻2𝐶𝐻3(𝑔) 

 

∆𝐻𝑐
𝜃[𝐶𝐻3𝐶𝐻 = 𝐶𝐻2(𝑔)] = −2030𝑘𝐽𝑚𝑜𝑙−1 
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∆𝐻𝑐
𝜃[𝐶𝐻3𝐶𝐻2𝐶𝐻3(𝑔)] = −2220𝑘𝐽𝑚𝑜𝑙−1 

∆𝐻𝑐
𝜃[𝐻2(𝑔)] = −286𝑘𝐽𝑚𝑜𝑙−1 

 

23. iñu; ;;aj hgf;ys oS fm%dfmaka iy TlafÜka 1.0𝑘𝑔 ne.ska fjk fjku iñmQ¾K oykhg Ndckh lrk 
,oS' ta tlsfklla i`oyd my; i`oyka oE .Kkh lrkak' 

 

(i) úfudapkh jk ;dm Yla;sh 
(ii) iEfok  jdhquh 𝐶𝑂2 ys ialkaOh 
(iii) by; (i) Tn ,nd .;a m%;sM, Wmfhda.S lr .ksñka" fyd|u ;dm m%Njh fya;= folla olajñka" 

wfmdaykh lrkak' 
 

25. my; ;dm ridhksl iólrK Tng imhd we;.  

𝐻2(𝑔) + 𝑂2(𝑔) ⟶ 𝐻2𝑂(𝑙)       𝛥𝐻𝜃  =  −576 𝑘𝐽 

4 𝑁𝐻3(𝑔) +  3 𝑂2(𝑔) ⟶  2 𝑁2(𝑔) + 6𝐻2𝑂(𝑙)        𝛥𝐻𝜃 =  −1520 𝑘𝐽 

4 𝑁𝐻3(𝑔) +  5 𝑂2(𝑔) ⟶  4 𝑁𝑂(𝑔) + 6𝐻2𝑂(𝑙)      𝛥𝐻𝜃  =  −1180 𝑘𝐽 

by; o;a; wkqidrfhka my; tjd fidhkak. 

a. 𝛥𝐻𝑓 
𝜃[𝐻2𝑂(𝑙)]  b. 𝛥𝐻𝑓 

𝜃[𝑁𝐻3(𝑔)]  c. 𝛥𝐻𝑓 
𝜃[𝑁𝑂(𝑔)]

26. my; ;dm ridhksl o;a; Tng imhd we;.  
ñksrka j, W!¾Ojmd;k tka;e,amsh  +718 𝑘𝐽 𝑚𝑜𝑙−1 

yhsârcka j, mrudKqlrK tka;e,amsh  +218 𝑘𝐽 𝑚𝑜𝑙−1 

𝐶 − 𝐻 iïu; nkaOk ú>gk tka;e,amsh  +413 𝑘𝐽 𝑚𝑜𝑙−1 

𝐶 − 𝐶 iïu; nkaOk ú>gk tka;e,amsh  +346 𝑘𝐽 𝑚𝑜𝑙−1 
𝐶 = 𝐶 iïu; nkaOk ú>gk tka;e,amsh  +615 𝑘𝐽 𝑚𝑜𝑙−1 
 

I. by; o;a; i|yd ;dm ridhksl iólrk  ,shkak. 

II. whsfidmS%ka j, iïu; W;amdokh i|yd ;dm ridhksl iólrkh  ,shkak.  
III. whsfidmS%ka j, iïu; W;amdok tka;e,amsh fidhkak. 

 
27. my; ;dm ridhksl o;a; Tng imhd we;. 

𝐶𝑢 j, mrudKqlrK tka;e,amsh   +340 𝑘𝐽 𝑚𝑜𝑙−1 

𝐶𝑢 j, m<uq jk whkSlrK iïu; tka;e,amsh +740 𝑘𝐽 𝑚𝑜𝑙−1 

𝐶𝑢 j, fojk whkSlrK iïu; tka;e,amsh +1950 𝑘𝐽 𝑚𝑜𝑙−1 

j, iïu; c,SlrK tka;e,amsh   − 480 𝑘𝐽 𝑚𝑜𝑙−1 

𝐶𝑢2+ j, iïu; c,SlrK tka;e,amsh  −2250 𝑘𝐽 𝑚𝑜𝑙−1 
 

I. by; o;a; i|yd ;dm ridhksl iólrk  ,shkak. 

II. 𝐶𝑢+ c,Sh udOHfhaos 𝐶𝑢2+ yd 𝐶𝑢 njg  oaúOdlrkh fõ. ta i|yd ridhksl iólrkh ,shkak. 

III. by; tka;e,amsh fidhkak. 

 

28. my; ;dm ridhksl iólrk wkqidrfhka 𝐻2𝑆(𝑔)   j, iïu; W;amdok tka;e,amsh fidhkak. 

 𝐻2𝑆(𝑔) +  
3

2
𝑂2(𝑔) ⟶  𝐻2𝑂(𝑙)  + 𝑆𝑂2(𝑔) 𝛥𝐻𝜃  =  −519 𝑘𝐽 

𝐻2(𝑔) + 
1

2
𝑂2(𝑔) ⟶   𝐻2𝑂(𝑔)  + 𝑆𝑂2(𝑔) 𝛥𝐻𝜃  =  −242 𝑘𝐽 

1

8
𝑆8(𝑠) + 𝑂2(𝑔) ⟶   𝑆𝑂2(𝑔)            𝛥𝐻𝜃 =  −297𝑘𝐽 

;dm  m%Njh  
(ℎ𝑒𝑎𝑡  𝑠𝑜𝑢𝑟𝑐𝑒) 

idfmalai wkQl  
ialkaOh 

iïu; 
;dmdxlh 

 ℃ 

iñu; ujq,Sh oyk  
tka;e,amsh 

 ∆𝐻𝑐
𝜃/𝑘𝐽𝑚𝑜𝑙−1 

𝐶3𝐻8(𝑔) 44 -42 -2200 

𝐶3𝐻18(𝑔) 114 +126 -5130 
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29. my; ;dm ridhksl o;a; ixLHd;aul w.hka mukla Tng imhd we;. 

𝛥𝐻𝑠 
𝜃[𝑁𝑎(𝑠)] = 108 kJ mol−1 𝛥𝐻𝐸𝐴1 

𝜃 [𝐹2(𝑔)] = 332 kJ mol−1 

𝛥𝐻𝐼1 
𝜃 [𝑁𝑎(𝑔)] = 502 kJ mol−1 𝛥𝐻𝐿𝐸 

𝜃 [𝑁𝑎𝐹(𝑆)] = 910 kJ mol−1 

𝛥𝐻𝐷 
𝜃 [𝐹2(𝑔)] = 158 kJ mol−1  

I. by; o;a; i|yd ;dm ridhksl iólrk tka;e,amsfha i,l=k iu. ,shkak. 

II. ;dm-ridhksl pl% Ndú;fhka  𝑁𝑎𝐹(𝑠) j, iïu; W;amdok tka;e,amsh fidhkak. 

III. fndaka-ydn¾ pl%h Ndú;fhka  𝑁𝑎𝐹(𝑠) j, iïu; W;amdok tka;e,amsh fidhkak. 

IV. tka;e,ams rEmigyka Ndú;fhka  𝑁𝑎𝐹(𝑠) j, iïu; W;amdok tka;e,amsh fidhkak. 

 
30.  

I. fïjd w¾: olajkak 
a) ixfhda.hl iïu; W;amdok tka;e,amsh. 

b) ixfhda.hl iïu; oyk tka;e,amsh. 
 

II. my; ;dm ridhksl o;a; wkqidrfhka j, iïu; W;amdok tka;e,amsh fidhkak. 

uq,øjHh \ ixfhda.h 𝛥𝐻𝑠 
𝜃/ kJ mol−1 

𝐻2(𝑔) −285.5 

𝐶(𝑔𝑟) −393 

𝐶6𝐻12𝑂6(𝑠) −5670 

 
 

31. my; ;dm ridhksl iólrk wkqidrfhka CH4 wod, iïu; C-H uOHkH nkaOk ú>gk tka;e,amsh 
fidhkak. 

𝐶𝐻4(𝑔)        iïu; W;amdok tka;e,amsh −75  𝑘𝐽 𝑚𝑜𝑙−1 

2 𝐻(𝑔) ⟶   𝐻2 (𝑔) iïu; tka;e,amsh −432  𝑘𝐽 𝑚𝑜𝑙−1 

𝐶(𝑔𝑟𝑎𝑝ℎ𝑖𝑡𝑒)  ⟶ 𝐶(𝑔)  iïu; tka;e,amsh +715  𝑘𝐽 𝑚𝑜𝑙−1 

 
 

32. ldur WIAK;ajfha os 3.00 𝑚𝑜𝑙𝑑𝑚−3 𝐻𝐶𝑙 ødjK 25 𝑐𝑚3 lg 𝑁𝑎2𝐶𝑂3(𝑠) 0.025 𝑚𝑜𝑙 tl;= l, úg ødjKfha 

WIAK;ajh 8 ℃ ka jeä jq nj ksßkaIKh flßks. wjidk ødjKfha úYsIAG ;dm Odß;dj 5000𝐽 𝑘𝑔−1 𝐾−1  

o tys >K;ajh 1000 𝑘𝑔𝑚−3 o fõ. 
I. by; m%;sls%hdfjsos msgjk ;dmh fidhkak.  

II. 𝐻𝐶𝑙  ujq,hla ioyd WodiSklrk tka;e,amsh fidhkak.  
III. by; ioyka m%;sls%hdj isÿl, ;;aj hgf;a 

𝑁𝑎𝐻𝐶𝑂3 (𝑠)  + 𝐻𝐶𝑙(𝑎𝑞) ⟶ 𝑁𝑎𝐶𝑙(𝑎𝑞)  +  𝐶𝑂2(𝑔) + 𝐻2𝑂(𝑙) 

hk m%;sls%hdj isÿl, úg tka;e,ams fjki −25.5 𝑘𝐽 𝑚𝑜𝑙−1 fõ.  tu ;;aj hgf;a   
2 𝑁𝑎𝐻𝐶𝑂3 (𝑠) ⟶ 𝑁𝑎2𝐶𝑂3 (𝑎𝑞)  + 𝐶𝑂2(𝑔) + 𝐻2𝑂(𝑙) 

m%;sls%hdfõ tka;e,amsh fidhkak. 

 
 

33. frdlá bkaOkhla f,iska Ndú;d lr we;s ixfhda.hla jk yhsv%iSka (NH2 – NH2) j, oykh my; wdldr 
fõ' 

𝐻2𝑁 –  𝑁𝐻2(𝑔)   +  𝑂2 (𝑔) ⟶    𝑁2(𝑔)  +  2 + 𝐻2𝑂(𝑔)   

jeämqr 𝑂2 ;=, oykfhaoS yhsv%iSka 1𝑘𝑔 l oyk ;dmh 1.83 ×  104 𝑘𝐽 uqod yrskq ,efí' fï o;a;h yd 
my; olajd we;s nkaOk ú>gk ;dm m%fhdackhg .ksñka N – N nkaOk ú>gk tka;e,amSh iqÿiq 
tka;e,ams igykla u.ska .Kkh lrkak' 

nkaOk 
 

𝛥𝐻𝐷 
𝜃 / kJ mol−1 
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𝑁 − 𝐻 + 388 

𝑁 ≡ 𝑁 + 944 

𝑂 = 𝑂 + 496 

𝑂 − 𝐻 + 463 

 
34. 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  

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

e. t;fkda,a isis,a lsßu. 
f. ldur WIaK;ajfhaos fn%dañka jdIam úu. 
g. c,fha .ä fldaia osh lsßu. 
h. 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 

 
36. 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' 
 

36. 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'  
 
 

37. .%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. 

 

 

38. 10 ℃ oS whsia c,h njg m;afõ.  
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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.  
 
 

39. 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.   
 
 
 
 
 
 
 
 
 
 
 

iq;%h ∆𝐻𝑓
𝜙

/ 𝑘𝐽 𝑚𝑜𝑙−1  iq;%h ∆𝐻𝑓
𝜙

/ 𝑘𝐽 𝑚𝑜𝑙−1  iq;%h ∆𝐻𝑓
𝜙

/ 𝑘𝐽 𝑚𝑜𝑙−1 

𝑒(𝑔)
−  0  𝐻𝐶𝑁(𝑔) 135  𝑆8 (taldk;s) 2 

yhsv%cka  𝐻𝐶𝑁(𝑙) 105  𝑆𝑂2(𝑔) -297 

𝐻(𝑔)
+  0  𝐶𝐶𝑙4(𝑔) -96  𝐻2𝑆(𝑔) -20 

𝐻(𝑔) 218  𝐶𝐶𝑙4(𝑙) -139  *af,daÍka 

𝐻2(𝑔) 0  𝐶𝐻3𝐶𝐻𝑂(𝑔) -166  𝐹(𝑔)
−  -255 

fidaähï  𝐶2𝐻5𝑂𝐻(𝑙) -278  𝐹(𝑎𝑞)
−  -329 

𝑁𝑎(𝑔)
+  607  is,slka  𝐹2(𝑔) 0 

𝑁𝑎(𝑎𝑞)
+  -239  𝑆𝑖(𝑠) 0  𝐻𝐹(𝑔) -273 

𝑁𝑎(𝑔) 108  𝑆𝑖𝑂2(𝑠) -911  laf,daÍka 

𝑁𝑎(𝑠) 0  𝑆𝑖𝐹4(𝑔) -1548  𝐶𝑙(𝑔)
−  -167.5 

𝑁𝑎𝐶𝑙(𝑠) -411  Bhï  𝐶𝑙(𝑔) 121 

𝑁𝑎𝐻𝐶𝑂3(𝑠) -947  𝑃𝑏(𝑠) 0  𝐶𝑙2(𝑔) 0 

𝑁𝑎2𝐶𝑂3(𝑠) -1131  𝑃𝑏𝑂(𝑠) -219  𝐻𝐶𝑙(𝑔) -92.3 

le,aishï  𝑃𝑏𝑆(𝑠) -98  fn%daóka 

𝐶𝑎(𝑎𝑞)
2+  -543  khsg%cka  𝐵𝑟(𝑔)

−  -219 

j.=j 02: my; j.=fõ oelafjkafka ridhksl m%fNao lsysmhl iïu; W;amdok tka;e,ams fõ 
(1 𝑎𝑡𝑚, 25℃)   
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𝐶𝑎(𝑔) 0  𝑁(𝑔) 473  𝐵𝑟(𝑎𝑞)
−  -121 

𝐶𝑎𝑂(𝑠) -635  𝑁2(𝑔) 0  𝐵𝑟2(𝑙) 0 

𝐶𝑎𝐶𝑂3(𝑠) -1207  𝑁𝐻3(𝑔) -45.9  whãka 

ldnka  𝑁𝐻4(𝑎𝑞)
+  -133  𝐼(𝑔)

−  -195 

𝐶(𝑔) 715  𝑁𝑂(𝑔) 90.3  𝐼(𝑎𝑞)
−  -55.9 

𝐶(𝑔𝑟𝑎𝑝ℎ𝑖𝑡𝑒) 0  𝑁𝑂2(𝑔) 33.2  𝐼2(𝑠) 0 

𝐶(𝑑𝑖𝑎𝑚𝑜𝑛𝑑) 1.9  𝐻𝑁𝑂3(𝑎𝑞) -206.6  is,aj¾ 

𝐶𝑂(𝑔) -110.5  Tlaiscka  𝐴𝑔(𝑔)
+  1026 

𝐶𝑂2(𝑔) -393  𝑂(𝑔) 250  𝐴𝑔(𝑎𝑞)
+  106 

𝐻𝐶𝑂3
− -692  𝑂2(𝑔) 0  𝐴𝑔(𝑠) 0 

𝐶𝐻4(𝑔) -75  𝑂3(𝑔) 143  𝐴𝑔𝐹(𝑠) -203 

𝐶2𝐻4(𝑔) 52.5  𝑂𝐻(𝑎𝑞)
−  -230  𝐴𝑔𝐶𝑙(𝑠) -127 

𝐶2𝐻6(𝑔) -85  𝐻2𝑂(𝑔) -242  𝐴𝑔𝐵𝑟(𝑠) -96 

𝐶6𝐻6(𝑙) 49  𝐻2𝑂(𝑙) -286  𝐴𝑔𝐼(𝑠) -62.4 

𝐻𝐶𝐻𝑂(𝑔) -116  i,a*¾    

𝐶𝐻3𝑂𝐻(𝑙) -238  𝑆(𝑔) 279    

𝐶𝑆2(𝑔) 117  𝑆2(𝑔) 129    

𝐶𝑆2(𝑙) 88  𝑆8 (frdïniSh ) 0    

 


