[yl .

|

T BNy AN TTROC

ITREDRY DrTERE T ARy FIRE 7. 75ASCH

o F L v - L E Gk I IR Y . Hﬁ QORGANIZATION
4 ' REFERENGE Lt3-ARY

No. AQAFR. N3a9

F.R, Note No, 8200987 - (07 {357
Rescarch Programme
Objective

DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL RESEARCH AND FIRE OFFICES' COMMITTER
JOINT FIRE RESEARCH ORGANIZATION E?

This report has not been published and
should be regarded as confidential advance
information., No reference should bec mpde to
it in any publication without the written
consent of the Director of Pirc Research,
Telephone: ILLStree 1341 and 1797, '

THE CALCULATION OF STOICHIOMETRIC MIXTURES
by

he T, Kelly

Sunmagy

Sinple formulac have been deduced from which the
~percentage volume and weight of the vapour of an
organic compound in a stoichiometric mixture in air
nay be obtained., Values for some curmon organic
compounds have been plotted.

September, 1857, _ Pire Research Station,
Boreham Wood,
Herts,

© BRE Trust (UK) Permission is granted for personal noncommercial research use. Citation of the work is allowed and encouraged.



THE CAICULATION OF STOICHICMETRIC MIXTURES
, by .

A. J. Kelly

Introduction

During work. on the combustion of flammble gas and vapour
mixtures, it is frequcmtly necessary to know the amount of gas or
vapour required to give a stoichiometric mixture with air. The
calculation of the amount required, by volune or by weight, can be
simplified by thc application of the formulac deduced below,:

Volume Calculation

Complei;e'combustion of the cémpouﬁd whose vapour hag the moleoular
formula CqHyOg can be reprczsentod by equation 1,

(‘GHHOO+(C+ 0) 02 —>  C COg +%H20 cerves (1)

ItV volu_mes of CoHyOp are oxidised to carbon dioxide and water
by combustion in air containing 20.8v> oxygen, the volume of air
equivalent to V volumes of CcHyOp is 100 (c + )

70,8 -

If the total volwne of GGHHOO and air is 100,

vV 4+ 1200 - Ow _ e
. - 100 - - o
s V= T2 (40 + H = 30) eeeees (3)

where V is the perccntage by volums of CcHyOp in a stoichiometric mixture,
I£4C + H - 20 is replaced by XX, equa.t:.on 3 becomes

R L L S @)
and if V is plotted against ', a ‘direct relationship is obtained
from which the composition of the stoichiometric mixture by volume can be
obtainéd for.any. glven compound after derdving the appropriate - =
value of X by inspection of the molecular formule ol the compound in
questlen,

The function V = m % is represented in figure 1, and the

percentage volumes of members of various homologous scries required
for stoichiometric combustion are shown in figure 2,

Weight Calculation

If V is the pcrcentage by volume of ‘the vapour in the
stoichiometrio mixture, then it follows tha.t the peroentage by weight
will be given by '

- 2y .
“‘v+ql - XlOQJ . teansn (5)
where VW = percent weight of oompound. '
[P = relative density of vapour of compound
q = relative density of air

‘ ' 100
Replacing ;0 byl‘ﬁi where M is thg m}ewlar welght, and V by m ’
and q by 14,4, : :



M x 100 x 100

1l +1,272 . . .
W = L Lol . i seerne
10 + 2880 - 2880 o (6)
1 +1,2% 1 ¥ l.2X
100
or L S YGE eeere (7
The wvalue of%ﬁ for various homologucs is shown iﬁ table 1, : .
Table 1
o (] S'
Series Formula '“%%
. . 'Bn + 1
raf{ins CpH LUy
pa ni2n + 2 Pa 1
. 3 ..
oleflées -‘:Cnﬂzn -; ' ‘, _ ..‘__...3'\
Jacetylenes | .. CuHone on - 1
y o+ Onflon- 2 no1
alcohols - CpHgy 4 1 OH sn
i _ _ n + 9
" lalachydes .. CpHap 4 1 CHO sn+ 2 -
R o ' n + 15"
fatty acids - |- - CpHon 4 1 COOH Sn+l - ,
i B n + 23 _
ethers CpHop 42 0 | =n S P v
o n + 9
ketones C o CO sn+ 2 .
ian + n + 15
Jalkylbenzones CeHe_,, (CHz) Sn + 15
d Sen ok | S5

The percentage weight for members 1-14 of each series (éﬂd o Lo
where applicable) and 0-7 for the alkylbenzenes is shown in figure 3. - . -
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FIG.I. STOICHIOMETRIC MIXTURES
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FIG.2. STOICHIOMETRIC MIXTURES OF HOMOLOGOUS SERIES by volume
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FIG. 3. STOICHIOMETRIC MIXTURES OF HOMOLOGOUS SERIES Dby welght





