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Physical Chemistry
... iremos explorar, refletir, aprender ?..

Area of chemistry concerned with the application of the techniques and theories of physics to the study of chemical systems.

Lecture#03
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First Law of Thermodynamics

Heat, q Work, w
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First Law of Thermodynamics

The internal energy of a gas
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First Law of Thermodynamics

Heat, q

Work, w
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First Law of Thermodynamics
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First Law of Thermodynamics

Expansion against constant pressure
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First Law of Thermodynamics

Isothermal reversibleConstant pressure

The internal energy of an isolated system is constant.

First Law of thermodynamics
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First Law of Thermodynamics



DQB. FCUP  Luís Belchior Santos  | 2024

First Law of Thermodynamics
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First Law of Thermodynamics
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First Law of Thermodynamics

heat capacity at constant volume
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First Law of Thermodynamics

heat capacity at constant volume
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First Law of Thermodynamics

enthalpy is a state function
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First Law of Thermodynamics

dH = dq + dw + pdV + Vdp

dH = dU + pdV + Vdp + dpdV

dH  dU + pdV + Vdp dpdV … very small

dU = dq + dw

dU = dq - pdV
dH = dq - pdV + pdV + Vdp

dH = dq (at constant pressure, no additional work)
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First Law of Thermodynamics

dH = dq (at constant pressure)

Hm = Um + pVm  Um

Reactions in condensed phase

Reactions involving  species in the gaseous phase

Hm = U m + pV = U m + nRT

H =  U +  ngRT
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First Law of Thermodynamics

Reactions involving  species in the gaseous phase

Hm = U m + pV = U + nRT

H =  U +  ngRT

Enthalpy, H


