
Thermo chemistry



Thermochemistry: Thermochemistry is a branch of thermodynamics

للثرموديناميكوتعتبر من تطبيقات القانون الاول 

The study the energy transferred as heat involved in physical and chemical process

The First Law of Thermodynamics

Energy cannot be created nor destroyed, only transferred

ىقانون حفظ الطاقة ينص على أن الطاقة لا تفنى ولا تستحدث، لكن تنتقل من حالة الى حالة اخر

∆U = q + w

q =   كمية الحرارة (J) ,      ∆E, or ∆U = الطاقة الداخلية (J)

W= الشغل (J)

internal energy, E or U, of a system is the sum of all the kinetic and potential 

energies, 





System and Surroundings

Open system 
is one in which matter and energy can be exchanged with the surroundings

Closed systems 
that can exchange energy but not matter with their surroundings

Isolated system 
is one in which neither energy nor matter can be exchanged with the surroundings



The system then undergoes a change, which might involve work being done or heat 

being transferred.

After the change ∆U = Ufinal – Uinitial



Heat(q):measure of thermal energy transfer that can be determined by the change 

in temperature of an object



∆Q=mcdt

∆Q= nCdt

∆Q the heat change can be sensed by a variation in the temperature (dt) of system 

(m) mass of substance

(n) number of moles of substance

Heat capacity :amount of heat required to raise the temperature of  amount of 

substance by 1K or 1°C.



If C is temperature dependent

C = C(T)= a + bT+ cT2

ʃ dq =n

q=n[a(T)+b/2(T 2)+c/3(T 3)]

q=n[a(T2-T1)+b/2(T2
2-T1

2)+c/3(T2
3-T1

3)]

∆Q depend on the route chosen, either at constant volume or constant pressure.

Constant volume the entire energy supplied goes to alter the internal energy as no 
work is done on the gas.

dqv= n Cv dT

Cv =n(
dq
dT )v

Where Cv is heat capacity of the system under constant volume.

Constant pressure the energy supplied goes to increase internal energy and also 
supplies energy required to do work  on the gas

dqp= n Cp dT

Cp =n(
dq
dT )p

𝑇𝑓

𝑇𝑖𝑛



In liquid and solid

Cv = Cp

In Gas

Cp  ˃ Cv

In ideal gas 

Cp – Cv =R 

Enthalpy(H):a state function define as the heat involved in a process at constant 

pressure

∆H=qp

∆U = q +w

∆U = q - p ∆V

At constant pressure(∆H=qp)

∆U = ∆H - p ∆V

∆H = ∆U + p ∆V

∆H=∆qp= n Cp dT

Cp= 
𝟏

𝒏
(
𝒅𝑯

𝒅𝑻
) P



∆U=∆qV= nCV dT

CV= 
𝟏

𝒏
(
𝒅𝑼

𝒅𝑻
)V

For mono atomic

CV =
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𝟐
R
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For diatomic
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R
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𝟑

𝟐
R


