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• THE POSSIBLE FIRE HAZARD OF OIL DRIP TRAYS USING SAND OR
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. I SAWDUST AS All ABSORBmT

by

G. H. J. ,Elkins
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12!:roducticn

1lB a result of' en enqull"J an the fire hazerdassociated with bil drip
trays. under fuel oil P\llJPs" some s:il:;?le tests have been carried .out an the
ignitability'of, mixtures, of.oils and porous .mnterialasuch as sard llnd saw­
dust, 'which, arc:.s Olll'ltime~ used e s absorbents in drip, tray:J. Tho proolem is
'related to burning. on wicks, but insufficient is ·knC1im about the subject to
render ad hoc. tests unnecos sery, The tests described in this note compriso
the igni'\;icn-of some fuel and lubricating oils at varying concentrations in
sand and saWdust using a common small source of igniticn, namely; alightei
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;, I ",

""', """" .
.. ,I;.. •. " .::,_;

~ '. ' .

Experimental

·.§!!!!!',1001ler·cent through 30 mesh B.S. aieve~
" , . 6G:,per·.cent thrlJugh.36 meoh B.S. sieve.

;" . .... . ,.-:,.... .
'. ';,Sawdust', Mixed hardwo,als"

, "

\~" ..

./: .

, ,<

100 per cent. +hroujh B. S. 12 s'ieve.
62 per oent thro1.1Sh B. S •. 25 sieve.

, ~isture':cantent 9.~4 .per cent Qf:, dry weight.
.:',

The oils used c anprised .two fuel,:oils a's used in dCJDestio appliances,
one penetrating oil, and four lubriCAting oils' as used in a \7ido
variety of machinery. Their characteristics are given in, Table 1.

'Table 1

Charaoteristics of the oils Used in experiments
,C
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No.. .Ilescription
" .

. Flash 'po~t ~j:- 1 . Clsveland open

'~:,'
". - - . , . .. .

'oup (1}·· .
. OF

, .
1 Penetrat:lng Oil Shell Done:x.p . 165 :

189
2 B.S. 742 (2) Class A Fuel Oil (Gas Oil) 190,' 200
:5 B. S. 742 Closs B,Fuel Oil (Britoleum) ~95 .. 225
4 Lubricating Oil Shell Tellus 27 405

I
1~55

5 " " Shell TalI:r. )0 425 1..80
6 " " Shell Vitrea 47 4~5

..

I
470

7 " " Shell Tractor 50 5ZO 580
· ' i" .
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Experimental. : •
The oils and solid mBterinls in test 'mixtures were mixed to urri.f'orrn

oolour .ond :oonsistency. The mixtures were lightly tamped into a rGot"ngulnr
mould 3 in x 1t in x:t in resting an' a met"l plnte, and the mould r-emoved, I

A lighted match WfiS held ognil'lst a verticol end fnce mtil 0 self-supporting
flome wns est"blished en the tost m"ter1n·l or mtil the mntch had burnt out.
In the latter csso and in the case where en independent flame trnvelled a :
short distanoe only, n aecond ig..,~.";ion Vl!IS nttempted en the other end faoe.
When self-sllpporting bU.r:ling took pl/lce, .trw area of the top surface cavered
by the f'Lame , the time token for the flllme to cover- this area end the total
time that self-supporting b urning CCl'lt"inucl werG all r-ec orded ,

.. A lighted match was used·as·'the...source of ignitien rnther than alnore
preoise sta~~rp.. fJ,Ol1l3 ns thiS rep'i'6sents a very oommon smalJ, source 'of
ignition.· By,opplY'ing it by'hond"uh,tilignition was aohievoo'or the match

.:·burnt oomp::"eteJ,y. out·" thO"flame coUld"be' appi'iea. in' the manner- most .f~V"l'I':­
::,' able for ielnit~h' find thus 'the test for igilit?:on was es aovcro iisPossible

.~ for ·this .s ourcc," . ";'. . ' .' .., ., .
.l !

.. .".>

. The maxim{m,lctincentr"t·1.ons of .t.he oils in'snnd wore lkitod by the fnct
thnt the sa!Jl'l/o.ilmixtUI'Gs tended', t 0: become fn irly free flailing when tho
cencentrntions of ail in the 'snrtd exceeded nbcut 25 per cent of tho d.Iy
weight of the aand, Higher cencentroticins gave riseio pools .of oil on tho
surfnce of the mixture, n somewhnt different cendition to thnt tiild,er Invoab­
igatien. Wj,th the sawdust/(;iil'miXtures it wns possible to use much' higher
concentrations of oil. The' tosts'were''st"rtod wi th mixtures centaining the
maximum oonoentrntien of oil used; in successive tests :the oil concenbretd cn
wns hnlved until a cencentrntion Was reached at which a self-supporting
flamo either failod to occur- 'or,,, in, i;hesnwdust/oil mixtures, coverCd' less
thnn ene-third of the surf'iico··ro:oa.·· '., .... . .'

Results
. I::

The rGsults chtained nroe tnbulflted in Tables 2 and ,,'Hhere -'tw.o .-.
ignitions wore ntteDlpted, both giving 'rise 1i'-o'short':'l~ved f1n~~," the timos
and areas given are the maximum vaLucs clitninod.. , .' -.". . ,.

;...;. , .
. ",'. ::",' .. '. '. .:,::;
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Table 2 ": . ,, .;,

. Resuits obtnin'od with s~nd' oil mixtures
. '.

•
~

-,

Mould
colla~
Partinl \
oollapse V

Mould
collapaoo
Pnrtial
collapse'

Notes

Partial
collapse ,.

i

Totnl burning
time

mine. aec,

3

'.

,1 0
6 16

"-' .. "

" "

. ','-,

50

sprend
sec •

I
! ....
.: • ,"I

• I, ".

" l.

2' rjil

I
. .

1 Y. siIinU - ,
2

;
Nil

" .. ' ..

2 Nil
2 Nil
2 Nil

2 Nil I

2 ·,y~s~li'·
..., . "t , I

, ... 2 '... "' i:- ... Nil., .....1

2" xn'.:, :; .

2 ", ,T~t~lli' 6 .. ..
2 I Loeal, "
1 Total' I 3

.-, ...... a ., .. Nil: I
2 Nil' -:. ..

..
~'" '.,. '." ..

3

, '

Oil Cenpentrptien No. of" t .....
No. of oilg';per':g ignit-1-9~J.SpreadofTime of

snnd ... ~~~.~Ptedl··flame mtna,
. ' ; -: I' .. '

.. ," '1'" ..... ',0,'20 .:
~ ;. '0.·;'16. ~ '.

... 2. ·O.:{2'"
,. ··O~c6j·,

0.,33

·0.,26

.- Q~ 13 , .. '-,

"
'J ,; 4 ,Q,32.....

',"'I.' .. 6.25
, ........ , -..... . . .

0.19 I

5 0.21
6 0.24

0.20
7 0.25

0.12

.,
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~esults o~ained wi~E sawaust oil mi~

I I :

Oil Concentration No. of I Sp:oead. of Time of spread Total burning
No. of oil g per g ignitic:':ls fhJD'3 time

! I
~,.,. sawdust attempted per cerrt nrins , sec. mdns , sec.I
,

,.
t')ta~~n

• , 1.78 1 ,100 25 . .is 0
1.09 1 100 36 10 55

I0.55 1 100 1 0 6
..

'40.
0.26 1 100 6 30 10 11
0.13, .2 ·20 2 50 I

I2 ' '0.99 1 100 11 10 20 I
I

'0.48 . 1 .. 100 30 7 45 !
I

0.26 1 100 2 10 6 49
0.. 14 2 50 3 27
0.08 2 17 1 35, . , . .

.3 0.99 1
'"

10 . 8 45100 1
0.51 1 H 100 2 45 7 2
0.24 .2 25

,

t 4.0

4- " 1.03 1 100 1 40. 13 10..
0.40 1 85 9 y.8..

0.23 I 2' 33 . 6 53
'.

§ 0.98 1 100 2 a ~1 49

~~-
0.61 1 .. 100 9 0 14 '42
0.33 2 25 3 1 a

I
.... -." ,

I I·
• 6 1.00 1 100 8 50 .18 17

0.49 I 1 ... 190" 15 a 20 0
I • 0.23,,, : 2 33 3 40 3 40", r" , " , , " , ,

• 7 1.5~ I 80,
' .. ,17 302 I1. 07 I 2 95 9 50

0.53 '2 8 '. .. I .' 1 23
! . , ,

JRes idue did not smoulder.

~
I

)
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In all cases except the one not ed above, the residual mixture continued
to smoulder. \7ith some ot' t:lG ~aWd\ll)+, eil mixtur0s burning occurred in two
stages, and the b crly of the :"2-::e1'ial 1" a piJ.e diu not always smoulder
internally tmtil the s econd stago. This VII.>" most noticeable with the loner
concentrations of oil.

. .. ~

•
In the first stage a thjn flame" advanced, over the surface le.aving a ,

charr-ed area behind.' Then in the seoondstage this f1a!D3 died down to a pale
blue fla:ne which lit ba ck to Irrvc.l.ve the charz-ed area again. When this
occurred the flame g!'ad\1Dily withdrew to the centre of the' pile 'before going
.out , .. leaving a charred masS which ramoul.doz-ed,

Conolus ions

The results obtained with the sam/oil mixtures sh"" that with the.
exception of the Class A fuel oil ignition of such mixtures by a source nuch
as' a lis'a.·;;ed match is ul'1lj1cely. Whea the amount of oil is increased to give
a free n(1.ving mixture, the ignitability of s mh a mixture my be expected to
approximate te that of a pool of oil, the ignitability of which is better
:Indicated by its flash point.

With all the oils tested the saWdust/oil mixtures proved to be ignitable
by a lighted match and burned readily even when hardly moist with oil as in
the.case of the lower ooncentrotions of oils tested.

It seems probable that if sawdust were 'used as on absorbent in a drip
tray, the concentration of oil would reach a much higher level than those
tested and these mixtu..-es olso might ultimately behave as pools of oil.
Nevertheless, the probability of a small source igniting oil/saWdust mixtures
3efore saturation will be fairly high.
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