WEEK 11

Balances on Reactive Systems



Heat of Reaction (Chap 9)

Heat of reaction: endothermic, exothermic
The heat of reaction (or enthalpy) of reaction aH, (1,p) is the enthalpy

change for a process in which stoichiometric quantities of reactants at temperature
T and pressure P react completely in a single reaction to form products at the
same temperature and pressure.

Ex: CaC, (s) + 2H,0(l) -> Ca(OH),(s) + C,H.(q)

\

Calcium hydroxide Acetylene

Calcium carbide
AH, (25°C,latm)=-125.4 KJ /mol
Ex: 2A+B = 3C

AH, (100°C,1atm)=-50 KJ /mol

-50KJ/(2 mole of A consumed) =-50 KJ/(1 mole of B consumed)
= -50kJ/(3 moles of A produced)



Heat of Reaction

If for example, you know that 150 moles of C
were generated per second:

AH = [-50 kJ/(3 moles of C generated)]*150
mole C/s
AH =-2500kJ /s enthalpy change
In general

AH _AH, (Ty,R)
val

nA,r

Stoichiometric coefficient (negative: reactant; positive:
product)



Heat of Reaction

e Remember: extent of reaction
e AS aresult el T

‘VA‘ ‘VA‘

n

Ain‘ A

AH = EAH, (T, R,)
AR, (-): exothermic
AM,(+): endothermic

o At low P we have a#H, (1)

Standard heat of reaction: H” heat of reaction when both reactants and products
are at specified reference temperature and pressure, usually 25°C and 1 atm.




Examples: Heat of Reaction

« To do in class: Page 443, Ex. 9.1-1

é: ‘nAout _nAin‘ . nA,r AH _ fAH’\P

‘VA‘ ‘VA‘

 To do In class: Page 443, Ex. 9.1-2

AI—AIrO2 = 2AH > Heat of reaction also doubles
 To do In class: Page 443, Ex. 9.1-3
AH’\r =H products Hreactants HZO(I) -> HZO(V)

AH, (+): Heat of vaporization



0.3 Formation reactions and
heat of formation

Heat of formation: page 628, B1
Heat of reaction: aH/=2vaHi= 3 paHi- 3 AR

To do In class: Page 447, Ex. 9.3-1

To do In class: Page 449, Ex. 9.4-1



9.5 Energy balances on reactive
processes

Draw and label flowchart

Use material balances including equilibrium
relationships

Choose reference states and calculate
enthalpies

Generate an enthalpy table
Calculate

Use energy balance with the calculated
enthalpy. AH

To do in class: furnace example



	WEEK 11
	Heat of Reaction (Chap 9)
	Heat of Reaction
	Heat of Reaction
	Examples: Heat of Reaction
	9.3 Formation reactions and�heat of formation
	9.5 Energy balances on reactive processes

