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Summaxy

In commection with the possible fire hazard associated with the use
of sand or sawdust ag an sbsorbent in oil pump drip trays, tests have been
made to assoss the extent to which sand and sawdust, impregnated with some
fuel and lubricating oils, will bum with a Belf-supporting flasme after
igniticn by a small source.
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THE POSSIELE FIRE HAZARD OF OIL DRIP TRAYS USING SAND OR
| R " SAWDUST AS AN ABSORBENT |
, I by

R 6. H. J. Elkins

Iat:mductim

As a result of an enguiry m the fire hazard associated with oil drip
"~ trays under fuel oil pumps,. samne sirple tests have been carried out on the
ignitebility of mixtures.of .oils and porous materisls such as sard and sawe
- dust, which are gometimes used s sbsorbents in drdp.trays, Tho prdblem is
‘related to burning an wicks, but insufficient is known about the subject to
render ad hoc. tests wmnecessary. The tests described in this note camprise
the ignltlon of some fuecl and lubricsting oils st varying concentrations in
send and sawdust using a camen small source of ignition, nemely, e lighted

!.mﬂtcho Lo .
'--'Materials ( .

‘Sani 100 per cent through 30 mesh B.S. sieve. .
: 60 per cent through. 56 mech B 8. sieve. .

) ';Sawdust M:Lxed hardwoodS-

100 per cent *hrough B. S. 12 sieve.
62 per cent through B. S. 25 sieve.

- . Moistm:-e content 9,61 per cent of dry weight.

s

Oils The oils used ccmpriaed two fuel 01ls s used in dcomestio appliances,
one penetrating oil, and four lubricating oils’ as used in & wide
variety of machinery. Their characteristics are given in Table 1.

- Table 4 )

-

__ Charecteristics of the oils used in experiments

B - | No. SR Description = = . | Flash'point | Fire
-~ 1 Y o S ' . Claveland open | poing
COp . ] .

| Penetrating 011 Shell Donax P . 165 ‘180

2 |B.S. 742 (2) Class A Fuel 011 {Gas 0i1) 190 = .| 200

3 {B,S, 742 Closs B Fuel 011 (Britoleum) 195 . . 225

L |Lubricating 01 Shell Tellus 27 3 405 . . 55

5 Shell Telrs 30 _ 425 180

6 " " Shell Vitrea 47 435 470

7 " " Shell Tractor 50 520 . 580
. ) . . ol |
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" Experimental . -

The oils ond selid materials in test mixtures were mixed to wniform
colour and cmsistemy. The mixtures were lightly tamped into & rectongular
mould 3 in x 4% in x T In resting m a metal plate, and-the mould removed.
A lighted match wes held against & vertical end face until e self-supporting
flame was established on the test materinl or until the match hed burnt out.
In the latter case and in the casc where an independent flame travelled a :
short distence only, a second igni*tion was attemplisd on the other cnd face.
When self-supporting burning took place, .thec ares of the top surface covered
by the flame, the time token for the fiame to cover this area and the total
t:Lme that sclf-supporting bumning caitinued wers all recozdtﬂ. ,

A lighted match was used as’'the. sowrce of ignition rather than a more
procise standnrd flams as this réprésents e very common small source of
o ignition. . By - npplymg it by hond until- ign:.t:.on was achieved or the match
. .purnt compietely. out,’ the'flame could be’ app" jed-in' the menner most fev =
. . able. far- ig'nt:l.on and tnus ‘the test for Jgnltion w'as a3 sevore’ as possiblo
’ for -this source._ o . : .

e

* - . The. maximum cmcentrations of the oils in sand ware lim:Lted by the fact
that the send/oil mixtures tended.to become’ fairly freo flowing when tho
concentrations of oil in the sand exceeded about 25 per cant of the dry
weight of the sand. Higher concentrations gave rise to pools of oil on the
swface of the mixture, o scmewhat different condition to that under invost-
igntion. With the sawdust/sil mixtures it was possible to use much higher
concentrations of oil. The tests were“started with mixtures containing the
maximum concentration of oil used; in successive tests the oil concentration
was halved until a concentrotion was reached at which a self-supporting .
flane either failed to cceur ‘or,. in the sawdust/ oil mlxtures, covcrod loss
then one-third of the surface LCBe, : e »
Results
.~ The results cbtained arc tabulated in Tzbles 2 and 3. ‘Where twg -
ignitions were attemptod, both giving rise to- short—l:wed flamen, the times
and earecas given arg the max:.mum values dbtained. .

Table -2

' _'.Resu‘its ohteined with sand oil mixturcs o

a'

01l Cmpentmtion No. of -
No. |of 5il giper-gdignitions|. -Spread ‘of Time of spresd | Total burning
. . __sand Lattanpted """flame - mins. sec. timeo Notes
T ming. 860, .
AR I _;o. 20 2 . Total 6 o T
(;-j0.16 2 Locel - - o) - A 0
2. o2, 4 Total | 3 506 | 6 | 16
. O.(ﬁ} O 2 B Nil' .. . . . L
3 0.33 2 T R - Mowld - -
.' S T collapsed
0.% . 2 - V-Small v . B RAEED I . 3 Partial |
_ . 2 N 3 TR IS : collapse
S -.'.0.15 ol e 20 e Nil RIS VNN B
Lk 2 Qe32 2 o NiJ,,fI ST I Mould |
a o e o collabpsed
0.25 2 .| - | Partigi\\
RN . - ' : collapse
0. 19 1 V. siioll -
5 0.24 2 Nil o
6 0. 24 2 Nil
0,20 2 Nil -'
7 0.25 2 Nil Partial
: ' ' collapse |
0.12 2 Nil i
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Table 3

Results obtained with sawdust oil mixtires. -

— e

! :
0Lk |Cancentration No. of Spread of Time of spread | Total burning
No. |of o0il g per g | igniticns flem= time
il sawdust attempted per ceat mins. sec. ‘| mins. sec.
; total area '
1.09 1 100 36 10 55
0.55 1 100 - 1 0 6 40
0.26 1 100 6 30 10 11
0.13: 2 - 20 2 50
2 10,99 K 100 1 10 20
048 - 1 100 30 7 L5
0.2% 1 100 2 10 6 49
O.14 2 50 -3 27
- 0.08 .2 17 1 35
3 0.99 1 100 1 10 - 8 45
0.51 1 100 2 45 7 2
0.2, .2 25 ‘ . 1 40
L "1.03 - 1 100 1 40 13 | 10
. 0.40 1 8 - : 9 1 48
0.23 2 33 6 123
5 0.98 1 100 2 0 11| 49
: 0.61 1 100 9 0 1% 142
O 0.33 2. 25 3 0
.6 1,00 1 100 8 50 18 17
0s49 1 100 .. 15 0 20 0
] ' 0823 2 33 3 40 3 | 40
i 7 1.52% 2 80 . 47 | 30
1.07 2 95 9 50
0.53 "2 8 1 23
§Ressifw.e: did not smoulder.
e
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In all cases except the one noted above, the residusl mixture continued
to smoulder, With some of the sewdust cil mixdures burning occurred in two
stages, and the body of the mrierial in a pile @id rot always smoulder
internally wntil the second stags. This was most noticeable with the lower

concentrations of oil.

In the first stage a thin flame edvancod over the surface leaving a .
charred srea behird. Then in the sesond stage this flame died down to & pale
bluc flame which 1it back to invelve the charred areae again. When this R
pceurred the flame gradwlly withdrew to the contro of the pile befare going
out, leaving a charred mass which mmoulder ed. _ .

Conclusions

The results obteined with the samd/oil mixtures show that with the .
exceptiun of the Class A fuel oil ignitien of such mixtures by e source such
as 'a lighted match is wnliltely. When the amount of oil is increased to give
a free flaving mixture, the ignitability of swh a mixture may be expeoted to
approximate to that of e pool of oil, the ignitability of which is botter
indicated by its flash point.

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

It seecms probable that if sawdust were used as an ebsorbent in a drip
tray, the concentration of oil would reach e much higher level than those
tested and these mixtures also might ultimately behave as pools of oil,
Nevertheless, the probability of » small source igniting oil/sawdust mixturcs
before saturation will be fairly high.

Acknowl edgments

Mr., M. Harris assisted with the experimental work. —

: Ref'erinces

1+ - Institute of Petroleum. Standard methods for testing petroleum end its -

2. British Standard 742. Fucl oil for bwmers, 1547.

-





