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THE CALCULATION OF STOICHIOMETRIO MIXTURES

by,
"

A. J. Kelly

Introducti"!}

During work, on the cornbus tion of flaw,nble gas and vapour
mixtures, it is frequently necessary to know the amount of gas or
vapour required to [liv'e a stolchiomehic mixture with air. The
calculation of the amount l'equired, by, volume or by weight, can be
simplified by the applieation of the formulae deduced belcw.'

Volume Calculation

Complete' combustion of the compound whose vapour has the molecular
formula CofrHOo,oan'be represented by equation 1.

•

•• .. •• (1)

If V vOluihes of CcHIPo are oxidiscd to carbon dioxide and water
by combustion in air containing 20.&'; oxygen, the volume of air
equivalent to V volumes of OCHflOo is...1Q9 (0 + 1; _~) V

,. ' , 20.8 ~,~

If the total 'vOiume of ccaHOo and air 'is 100,

"J

•••

~ + .' 100 (0 + H_ .Q)V = 100
; 20.8 ; '4 2

, 100 "
V = TTI.20 (40 + H - 20)

...... ' (2)

••••• e.. (3)

..... '.

where V is the percentage by volume of CCHflOo in a stoichiometrio mixture.
11'40 + H - 20 is, replaced by X. , equation 3 becomes

: ",'100 '%.','
V'= 1 + 1.2 x

and if V 1splotted agains't X " a direct relatiol'lShip ,is obtained
frqm wnicih the ccmposition of the stoiohiometrio mixture Dy volume can be
obtained for ,any, given oompound after deriving the appropriate .
value of X by, inspection of the molec:ulllr formula 01" the compound in
question.

The function V - 1 ~~j:x. ~~ is represented in figure 1, and the
percentage volumes of members of various homologous series required
for stoiohiometrio oombustion are shown in figure 2.

Weight Calculation

If V is the percentage by volume of the vapour in the
stoiohiometrio mixture, then it follows that the percentage by 'leight
,-lill be given ,by .

W PV x 100; (5), =;:·V '" g (lOO-V) ••••• "

where W= percent weight of compound
P =relative density of vapour of compound
q = relative dens i ty of a,ir,

100
Replaoing::J by l:! where M is the JOO1ec,'Ular weight, and V by 1 + 1.2X ,, :I
and q b:l 14.4, ,



w =

M X 100 x 100
1 + 1.2 oc

10011_. + 2880~- 2880 ....
l,+'.:L2x- .' 1 +' l.~.x

• ••••• (6 )

·.. ,. ..w=or 100
1 + 34.6 it

The value of~ for various homo1ogues is sho,vn in table 1.

Table 1
l,....

, .

::. ','"4 ••

Series Formula
.X

. 'lir
'. .

paraffins CnH2n 2
3n + 1

+ 7n 1:+
olefines CnH2n

3,. ,-7
ace-ty'Lenea

"
. . , . 3n 1CnH2n- 2 -: ~

7n -'I
alcohols ':'. CnH2n l·OH 3ri

+
. .. ~ '. 7n + '9'
a Ldehydea CnH2n + 1 CHO 3n + 2.

. , .. 7n +'15 '
, .

fatty acids ... CnH2n :.j- 1 COOH 3n + 1..
'rn 23.. .. +, .. : .

··3n .. " · .
ethers CnH2n +';2 0

. ' 7n + 9
•• 0

ketones CnHan 2 CO 3n·+ 2
+ 7n + '15:

, -a:l'lCylocnz:ones C6~_n (CH3)n 3n + 15
7n + 39-, :..

.. ~ .. . .
: '

...

... \.

• '.: ... I
The percentage weight for members 1-14 of. each series (arid. 0' "

where applicable) and 0-7 for ·the afkyl.benaenes is shown.dn '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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