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The sensitivity of town gas/air mixtures containing
18, 12 or 6.5 per cent gas to ignition by aluminium paint
sparks has been compared. using six paints cxamined in
earlier work with 18 per oent gas. The results indicate
-that, under the conditions of test, a mixture containing
18 per oent gas was ignited more easily than mixtures con-
taining 12 or 6.5 per cent. There is thus no reason to
modify the conclusions drawn from the earlier work.
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THE RELATIVE SENSITIVITY TO IGNITION OF TOWN GAS/AIR MIXTUE{BS CCNTADT]NG
18, 12 ArD 6.5 PER CENT GAS

by

BE. H. Coleman

Introduct ion

. An investigation of the hazards frora sparks from mgncslum-bas
alloys has been made by the Safety in Mines Research Establishment | )
Under the conditions of those experiments it was found that a 6.4 per
cent mixture of methane in air was ignited more easily than richer
mixtures. The initiation of the explosion was by sparks from the
impact or friction of aluminium or magnesium on rusty steel or iron,

The explanation suggested for the sensitivity of this weak mixture was
that thce combustion of the light metal consumcd some of the oxygen around
the point of impact and thus increased the local concentration of methane
to a more flammable point. The mixture containing 6.4 per cent methane
. is thus not necessarily the most scnsitive %o :Lgnlt:.on by other sources
such as flames or electric sparks.

The work at the Joint Fire Research Organization (2}, (3) on the
spark hazard from aluminium paint was made with an 18 per cent mixture
of town gas in air which was, at that time, considered to be the most
easily igmnited. In view of the results of the work at the Safety in
Mines Research Establisiment the earlier work has been revicwed, and
fresh experiments made to ascertain whether the conclusions required
modification,

Experimental

; In this series of tcsts the paints were considered merely as
igniting sources since it was the gas mixturcs and not the paints which
were being compared, Therefore from the results of the earlicr work

a sclection was made of six paints which covered a varicty of composi-
tions and a range of incendivity of sparks produced fram them,  Fresh
samples of the paints, described in Table 1, were obtained from the
mamufacturers,

The test- procedure was the same used previcusly. A single coat
ofthe paint was appl:l.cd by brushing on to a well rusted mild siecl plate
4 in, x 3 in, x 8 in,, and after drying for 48 hours at room temperature
it was examined by striking in a dark room with a clean mild stcel bar
% in, diameter and 12 in, long. Those specimens which gave visible
s parks were then examined further by striking in an 18 in, cubical box
containing a predetermined mixture of town gas and air, Preliminary
experiments with a flint gas lighter showed that a 6.5. per cent mixture
was the weakest which could be ignited in the box. Each painted
specimen was examined in 18 per cent, 12 per cent and 6.5 per cent gas .
mixtures, The number of strokes that had been given whon 'an explosion.
occurred wea noted. If no explosion occurred with fifty strokes the:
sparks were considered to be non-ingendive. The blows were glancing
blows struck at random, and no attempt was made to vary the angle of
impact or the force systematically. Lftcr being examined, the
-~ specimens were heated for 48 hours at 150° C, .-and af'ter cool:l.ng were
retested, first in the. darlf room and .then in the explosion box,  They
were then heated to- 200°C for 48 hours, .The procedure was recpcated and
the heating temperature raised by 50°C at each repetition up to 400°C,

The results of thc tests are given in Table 1,
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TARIE 1 -
IGNITABILITY OF TOWN GAS MIXTURES
Previous work Present Work
(18 per cent gas)
»*
R‘if. No, 10 strokes in 30 strokes in explosion box
F.c.(1) 7, 8pp(2) | Preheating dark room
PAINT Results Note  Chem. _
i 55{1?50 2) temperature No. giving] Brightness Concentration of gas
°c sparks (per cent by vol)
" 18 12 6.5
—— e
Mediimm f:';'yl, Explesion at twenty-two 8 2 Room 3 Medium x x x
varnish base. strokes after heating 150 3 feesble x b4 x
: to 250°C in gas but no 200 8 " x x x
e _ | explosion in gas or CS; | = ____ __|..._250 10 Juedium 9o _._6 x
after heating to 200°C. 300 10 bright 12 19 x
- 350 10 med.bright 12 6 x’
400 10 " " 24 x x
Long oil paint. Explosion at twenty-four 9 37 Room 0 - x x x
strokes after heating 150 0 - x x x
to 250°C. Explosion in 200 8 bright x x x
CS9 but not in gas after 250 10 " 35 2 27
heating to 200°C. 300 10 medium 37 6 x
350 10 med,bright 15 3 b 4
400 10 very " 5 29 x
Allcgd base for Ixplosion at four strokes| 11 S Room 0 - X x x
150%C after heating to 300°C. 150 4 feeble X x x
Explosion in G895 but not 200 10 very bright x X x
in gas after heating to 250 10 bright to S 3 29
200°C, brilliant.
300 ~ditto- x x x
350 10 bright 50 x 38
400 10 med-bright - 25 x x




TARIE 1.

. (continued)
_ Previous work - .
{18 per cent gas) Present Work -
_ Ref, No. 10 strakes in : ®
o F.c.(1) g, App(z) Preheating dark room 50 strokes in explosion box
" PAINT Results Note - - Chem. - "I, cerature —
S 35/1950 : . og No. giving|Brightness Concentration of gas
(1) (2). sparks (per cent by vol
18 12 . 6.5
$ilicone for 600°C [N explosion but bright 16 10 Room 5 sright x x x
: sparks after heating to _150 10 n x x Cox
250°G, ’ 200 10 it X X x
250 7 medium x x x
300 10 " x X x
T 350 10 u x X X
400 10 feeble to x x x
medium
Bituminous paint. |Explosion at tweniy- 18 12 " Room 3 feeble x x x
three strokes after 150 0 - X x x
heating to 200°C. 200 4 feeble x x x
' : 250 10 . " x x x
300 9 - X x b'e
- 350 10 med. to x x x
: bright
400 10 fechle to x X x
) medium,.
Synthetic resin Explosion at fifty 17 Tq1 Room 0 - x X x
for 600°F, strokes afjer heating - : 150 4 medium x x x
! |to 200°C, : : 200 10 bright x x x
o 250 5 |feeble x x bs
. 300 8 medium x bs pd
- 350 10 feeble to med. X x x
400 . 10 " | X X X

® Pigures indicate *that nm

explosion occurrad at that number of strokes

% indicates no explosion at fifty stickes.
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Discussion of »=rulis
h

S:.nce the blows were strucl' at random it is doubtful whether the
number given before en explosion occurred:can -be considered to be a ‘ .
complete index of the sensitivity to ignition of the gas mixture, for v
en explosion could be caused cqually probably by the first or the-
- Piftieth blow, therefore, notice was taken anly of whether or not an
explosion occurred and the numbey of blows has not been talen into
account, although the figures have been included in Table 1,

With cach of the six pam‘cs{ there were twenty~-one tcsts in each
gas concentration. In the 126 tests thcere were twenty-two explosions,
eleven in 18 per cont gas, c:.ghtl in 12 per cent, and only three in 6.5
pcr cent, _ | .

No explosion was initiated iuy é.ny spocimen in ecither 12 or 6.5 :per
cent gas where there had not been an explosion in the 18 per cent mixture.

Incondive sparks were obta:u’iled only from the medium oil length :m’c :
(No. 8), the long oil paint (No, {9) and the alkyd base paint (No, 115El
Sparks fraa paint No. i1, px"ehea’ced to 550°C ceusecd explosions in

6.5 per cent and 18 per oent mlxtures but nct in 12 per cent. With

this paint four of the six explosions produccd occurred only after a

large number of blows had been struck and with the paint heated to

3509C the numbers were 35 and 50, Al'though the number of blows has not.
becn regarded as an index of mcendivity, it is reasonable to assumc fhat
" there is less chance of an incendive spark from this paint than from one

. . which oons istently produced explosn.ons from a smller number of blows, g

For this rcason sparks from pa:l.nt No. 11 would be considered to be not
very - imcndlve, and thug the non product:l.on of explosion in the 12 per Pe
cent mixture is not considered s:.gn:li‘lcant in the evaluation of the

different gas mixtures. |

+

The results indicatc that, :|.n these cxperiments the 18 por cent
gas mixture was the nost sensltlve of those examined,

This conclusion is aopar\.ntlyl different from that obtained from the
experiment at the Safety in Mincs Research Estoblishment but there are
several differcnces in the condltlons which will have affected the-
results and which should be noted., ‘|

At the Safety in Mines Resear!::h Establishmmmt the sparks were
produced by a striker of solid metal Wel{_'fhf‘f’n %o 36 1b, which fell
through distances varied betwcen 1— and 7% £, to strike a rusted steel
girder, The crergy dissipatec was considersbly more than at the Joing
Fire Roscarch Organization with a steel striler weighing 14 1b., manipula-
ted by haend and striking a film of |aluminiimn paint., The larger striker
and greater expenditure of energy would be cxpected to produce larger
flashes, consuming more oxygen. Thc effect of variations of gas
concentration would thus bé shown more with the s bigger flashes.
Additional to the differcnces betwoen the cffecbs of the cnergy cxpended,
and the types of surface in cantact differcnces of gas composition also

produce effcets, Town gas contalns high e ncentrations of hydrogen ~
and carbon monoxide._ The lower f‘lar'nnable limits of these are not far ,
removed from that of methane, ut the upper limits arc very much higher, »

This increases the flammable range of tovm gas and the most sensitive
mixture is not necessarily the same, as with methane,

The brilliance of the sparks produccd from paints No, 16, 17, 18
was reduced after the specimens had|been heated beyond a par‘tlcular

tempcrature. This effect was not:.?ed with some paints in the ecarlicr
work, ' '
- i

Visual obscrvation of the sparks was not a rel:.ablo guide to the
moend1v1ty. |
i
|

| y
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Conglusicy:
The results show that under the conditions of %hese experiments

the oonclusions from the results obtained in the carlicr work with
18 por ccnt town gas do not need modifying. '
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