
Calculate the total enthalpy change when one mole 
of H2O2 decomposes: 

𝐻𝐻2𝑂𝑂2 → 𝐻𝐻2𝑂𝑂 +
1
2
𝑂𝑂2

The thermodynamic data are:
Δ𝑓𝑓𝐻𝐻𝑜𝑜 𝐻𝐻2𝑂𝑂 = −286 𝑘𝑘𝑘𝑘/𝑚𝑚𝑚𝑚𝑚𝑚
Δ𝑓𝑓𝐻𝐻𝑜𝑜 𝐻𝐻2𝑂𝑂2 = −187.8 𝑘𝑘𝑘𝑘/𝑚𝑚𝑚𝑚𝑚𝑚
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Solution: The heat of reaction is:
Δ𝑟𝑟𝑟𝑟𝑟𝑟𝐻𝐻𝑜𝑜 = Δ𝑓𝑓𝐻𝐻𝑜𝑜 𝐻𝐻2𝑂𝑂 − Δ𝑓𝑓𝐻𝐻𝑜𝑜 𝐻𝐻2𝑂𝑂2
Δ𝑟𝑟𝑟𝑟𝑟𝑟𝐻𝐻𝑜𝑜 = −286 − −187.8 = −98.2

The number of moles of H2O2 is:

𝑛𝑛𝐻𝐻2𝑂𝑂2 =
𝑚𝑚𝐻𝐻2𝑂𝑂2
𝑀𝑀𝑚𝑚,𝐻𝐻2𝑂𝑂2

=
1 𝑔𝑔𝑚𝑚

34 𝑔𝑔𝑚𝑚/𝑚𝑚𝑚𝑚𝑚𝑚
= 0.0294 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚

The heat is:

𝑞𝑞𝐻𝐻2𝑂𝑂2 = 𝑛𝑛𝐻𝐻2𝑂𝑂2Δ𝑟𝑟𝑟𝑟𝑟𝑟𝐻𝐻
𝑜𝑜 = 0.0294 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 −98.2

𝑘𝑘𝑘𝑘
𝑚𝑚𝑚𝑚𝑚𝑚

The final value of the total heat for this reaction is:
𝑞𝑞𝐻𝐻2𝑂𝑂2 = −2.89 𝑘𝑘𝑘𝑘
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