
 

 

Answer on Question #55385 - Chemistry - General chemistry 

Question: 

Determine standard entropy of formation at 298K for each of the following: 
H2(g)  
H2O(g)  
NH3(g)  
O3(g)  
I2(g)  
Please explain to me how you got your answer for each element. 

Solution: 

To get the standard entropy of simple substances we have to use standard entropy reference data 

𝑆0(𝐻2) = 130.6 
𝐽

𝑚𝑜𝑙 × 𝐾
; 

𝑆0(𝑂3) = 238.0 
𝐽

𝑚𝑜𝑙 × 𝐾
; 

𝑆0(𝐼2) = 260.6 
𝐽

𝑚𝑜𝑙 × 𝐾
; 

To get the standard entropy of other substances formation we have to use standard entropy reference 
data and the following formula: 

∆𝑆0(𝑟𝑒𝑎𝑐𝑡𝑖𝑜𝑛) =  ∑ 𝑆0(𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑠)  − ∑ 𝑆0(𝑟𝑒𝑎𝑐𝑡𝑎𝑛𝑡𝑠)   

Reaction of water formation H2 + ½ O2 = H2O 

∆𝑆0(𝑓𝑜𝑟𝑚𝑎𝑡𝑖𝑜𝑛) =  𝑆0(𝐻2𝑂) − 𝑆0(𝐻2) − 0.5𝑆0(𝑂2) = 188.7-115-205/2 = -28.8 
𝐽

𝑚𝑜𝑙×𝐾
; 

Reaction of ammonia formation 

1/2N2+3/2H2=NH3 

∆𝑆0(𝑓𝑜𝑟𝑚𝑎𝑡𝑖𝑜𝑛) =  𝑆0(𝑁𝐻3) − 1.5𝑆0(𝐻2) − 0.5𝑆0(𝑁2) = 193 − 1.5 × 115 − 0.5 × 192 =  −75.5 
𝐽

𝑚𝑜𝑙×𝐾
 

Answer:  

𝑆0(𝐻2) = 130.6 
𝐽

𝑚𝑜𝑙 × 𝐾
; 

𝑆0(𝑂3) = 238.0 
𝐽

𝑚𝑜𝑙 × 𝐾
; 

𝑆0(𝐼2) = 260.6 
𝐽

𝑚𝑜𝑙 × 𝐾
; 

∆𝑆0(𝑓𝑜𝑟𝑚𝑎𝑡𝑖𝑜𝑛, 𝐻2𝑂 ) =  −28.8 
𝐽

𝑚𝑜𝑙 × 𝐾
  

∆𝑆0(𝑓𝑜𝑟𝑚𝑎𝑡𝑖𝑜𝑛, 𝑁𝐻3 ) =  −75.5 
𝐽

𝑚𝑜𝑙 × 𝐾
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