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Asking a question is not the end of a thing,

One can assume it to be a humble beginning,
If explored earnestly without bothering,

One can definitely have a happy ending.
-Dr. D.P. Mishra
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Module 4: Chemistry of combustion

Lecture 18: Introduction

The Lecture Contains:

B Introduction

B Basic Reaction Kinetics

4| Previous Next||p

file:///D)/Web%20Course/Dr.%20D.P.%20Mishra/L ocal %620Server/FOC/lecturel8/18_1.htm[10/5/2012 3:57:43 PM]



Objectives template

Module 4: Chemistry of combustion
Lecture 18: Introduction

Chemistry of combustion

Introduction

Chemical kinetics:

The specialized branch of physical chemistry dealing with the study of chemical reactions and their
governing factors.

Homogeneous Reaction

Chemical Reaction 2C0(g) + 0, (g) = 2C0;(g)

Heterogeneous Reaction

C(s) + €O, (g) = 2C0(g)

(Based on physical state
of species)
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Module 4: Chemistry of combustion

Lecture 18: Introduction

Basic Reaction Kinetics

Reaction rate:
Rate of decrease of reactant concentration or rate of increase of product concentration. Expressed in

terms of mole/m3s

Compact expression for chemical reaction:

Where, # and ¥ are stoichiometric coefficients of reactants and products.
N is the total number of species
M is the arbitrary specification of all chemical species
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Expressing the reaction using index notation:

3JH—+H,+H
H+ 0, = HO,
Here, N=2 Here, N=3
My=H M; = H; Mi=H M;=0, M3 = HO,
T-':'{:E T—":‘l =ﬂ ‘E_‘J{:'l 'E_‘J:'I =E| 'E_‘:I:; =[]
‘E."j'_l'l =1 ‘E."z'l'l =1 g_aj':" =10 1_':2"" =10 ‘E.":;'I =1

Note: The above reactions are elementary in nature
Global reactions,

2H, + 0, = 2H,0 3 bonds have to be broken,
4 bonds have to be formed
H-H+H-H+0-0 — 0+ ,0

P Unlikely to occur!!
HHHH
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Global reactions,
CHy + 20, = CO;+ 2H,0
Ill
H-C—-H+0-04+0-0 — D—E—D+f0\—30x

| HHHH
H

Bimolecular reactions
Reaction between two molecules,
ad +bE = cC +dD

PR — 1dCy  1dCs  1dC. 1dCp
T adt  bdt cdt d dt

dCy
H+0—0H RRy=—7 o CyCo
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