
 

 

7Answer on Question #59483, Chemistry / General Chemistry 

Calculate the standard free energy change, DrGq, for the reaction: 

H2(g) + I2(s)→ 2 HI(g)  at 25 C. 

𝑇 =  273 +  25⁰𝐶 =  298𝐾 

Data: 

H2(g), ∆ 𝐻⁰298  =  0.00 𝑘𝐽 ∙  𝑚𝑜𝑙–1, 𝑆⁰298 =  +130.6 𝐽 ∙  𝑚𝑜𝑙–1∙ 𝐾–1 

I2(s), ∆ 𝐻⁰298 =  0.00 𝑘𝐽 ∙  𝑚𝑜𝑙–1, 𝑆⁰298 =  +116.12  𝐽 ∙  𝑚𝑜𝑙–1 ∙  𝐾–1 

HI(g), ∆ 𝐻⁰298 =  +26 𝑘𝐽 ∙  𝑚𝑜𝑙–1, 𝑆⁰298  =  +206  𝐽 ∙  𝑚𝑜𝑙–1 ∙  𝐾–1 

∆𝐺 = ∆𝐻 −  Т ∙ ∆𝑆 

∆𝐺298
0 = ∆𝐻298

0  –  298𝐾 ∙ ∆𝑆298
0  

𝐻298
0  = 2 ∙ ∆𝐻298

0 (HI(g)) − ∆𝐻298
0 (H2(g)) − ∆𝐻298

0 (I2(g)) 

∆𝐻298
0  = 2 ∙ 26 𝑘𝐽 ∙  𝑚𝑜𝑙–1 − 0.00 𝑘𝐽 ∙  𝑚𝑜𝑙–1 − 0.00 𝑘𝐽 ∙  𝑚𝑜𝑙–1

= 52𝑘𝐽 ∙  𝑚𝑜𝑙–1 

∆𝑆298
0  = 2 ∙ 𝑆298

0 (HI(g)) − 𝑆298
0 (H2(g)) − 𝑆298

0 (I2(g)) 

∆𝑆298
0 = 2 ∙ 206  𝐽 ∙  𝑚𝑜𝑙–1 ∙  𝐾–1 − 130.6 𝐽 ∙  𝑚𝑜𝑙–1∙ 𝐾–1 − 116.12  𝐽

∙  𝑚𝑜𝑙–1 ∙  𝐾–1 = 165.26 𝐽 ∙  𝑚𝑜𝑙–1∙ 𝐾–1 

∆𝐺298
0 = 52 ∙ 103𝐽 ∙  𝑚𝑜𝑙–1 − 298𝐾 ∙ 165.26 𝐽 ∙  𝑚𝑜𝑙–1∙ 𝐾–1 = 2752.52𝐽 
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