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THERMOCHEMISTRY

Adiabatic changes:

Provided the capacity is independent of temperature, the change in the internal energy is

∆𝑈 = 𝑇𝑓 − 𝑇𝑖 𝐶𝑣 = 𝐶𝑣∆𝑇

Because the expansion is adiabatic 𝑞 = 0, ∆𝑈 = 𝑞 + 𝑤 → ∆𝑈 = 𝑤𝑎𝑑𝑖𝑎𝑏𝑎𝑡𝑖𝑐 = 𝐶𝑣∆𝑇 (work of adiabatic 

change)

In a reversible adiabatic expansion: For a perfect gas

∆𝑈 = 𝐶𝑣∆𝑇, 𝐶𝑣𝑑𝑇 = −𝑝𝑑𝑉 = −
𝑛𝑅𝑇
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THERMOCHEMISTRY

Adiabatic changes:

𝐶𝑣

𝑛𝑅
𝑙𝑛

𝑇𝑓

𝑇𝑖
= 𝑙𝑛

𝑉𝑓

𝑉𝑖
→

𝐶𝑣

𝑛𝑅
=

𝐶𝑣,𝑚

𝑅
= 𝑐 (and use lnxa = alnx)

𝑙𝑛
𝑇𝑓

𝑇𝑖

𝑐
= 𝑙𝑛

𝑉𝑓

𝑉𝑖
⇒ 𝑇𝑓 = 𝑇𝑖

𝑉𝑓

𝑉𝑖

𝑐

𝑉𝑖𝑇𝑖
𝑐 = 𝑉𝑓𝑇𝑓

𝑐

note: 
𝐶𝑣,𝑚

𝑅
= 𝑐 (temperature change reversible adiabatic expansion, perfect gas)
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THERMOCHEMISTRY

Adiabatic changes:

The change in pressure:
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pressure change reversible adiabatic expansion, perfect gas

For a monoatomic gas, perfect gas 𝐶𝑣,𝑚 =
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The Second and Third Laws

Entropy: It shows disorder and efficiency of a system 

Entropy change expressed

𝑑𝑆 =
𝑑𝑞𝑟𝑒𝑣
𝑇

dqrev: energy transferred as heat reversibly to the system at the absolute temperature.

For a measurable change between two states i and f , extensive property
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Molar entropy, intensive property
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