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A laboratory study has been made of the fire hazard
associated with the use of flammable preparations for
the treatment of woodworm in buildings; where peossible
the oonclusions have been extended to cover the
treatment of t{imber stacks in the open. The hazards
comprise, first, the fact that treated surfaces of
woodwork may be ignited by a small source and, sccond,
when this is no longer possible due to loss by
evaporation, the residue of flammable liquid may still
cause a fire to develop more rapidly in a room with
treated woodwork than if the woodwork were not treated,
Estimates have been made of the time after treatment
for which the hazards due to some commonly used
flammable liquids may be expected to persist in
practice. Depending on the liquid, and subject to
provisos concerning mainly the weight of treatment
and ventilation conditions, the hazard will disappear
within periods of up to one week for the soclvents
white splrit and kerosine and for ortho diohlorobenzene.
The hazard due to a technical white oil is less than
for. the more volatile liquids, and may even be of
little practical importance.
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than 45° to the annual rings, The whole s tock was cut up into pieoes of
. the two sizes requ:t.red for the tests and.pleoes for tests were taken at
random. ‘h,r,;“v ™ " o ngj}ﬁf: B ) . w o .

.|'

..; -ezf"‘l. ‘5’ i

The surfaces of the pieoes to be treated were plancd, and the edges were
coated with cellulose lacqucr in order to confine absorption of the liuid
to the planed surface,’ It was confimed by subsidiary tests that
absorption of the liquids through the lacquer was negligible,

" Beforc treatment the wood was conditioned tf )11th1n the limits set for
fire tests on building materials and structures i.e, to cquilibrium
with air at o temperature-of - 10+21°G and a, relative hunldlty of 55 ~ 6.
The mean: mo:Lsture gontent \as 12,5 * O.g) after conaltlonmg and the mean

ST dcnslty wag 0i62:% 0.01 g/bnr (59 1b/ft

‘"‘hc ll.qm.ds used, t‘nrce solvents covcrlng a wide range of boiling peoints
4nd an active material, ‘are listed in Table T with their characteristics.
" The' f‘lash point. of the chlen cal vhite 0il wag determined by the Cleveland
open-cup method (IP 36/55)(2) and that of t ¢ other liquids by the
Peniky-Martens closed-cup method (1P 34/55) 2), The boiling ranges werfz )

‘determined according to the standard’ method descr:.bcd under I.P. 123/55

Athe gomplete ‘distillation results are g:wcn in Appendix I, -

TABLE 1 )
EHOEEP”IES off T LlfUIDS Usro

’

_Liquid | Flash Point | Distillation
U S TR e range
. 9%
White Splrit Yoo w0 0L 155.-198 :
et ,.z(erosn.nc o ) 120.. - [ 155 - 250 |
| . ' echnlcal hhltb Oll 'Jir :5451jm;:L T
e G:r’tho d.'l.cnlorooanzene 162 " -180 (Boiling

2. 2, }'ethod of treatmg the wood

| The method of - treat:mg tho wood speclmens ‘with the llqulds was

'

e standardlscd EY follows. A welg_hed specmen was supported face déwnwards
" .with the face 5 ¥m below the ‘syrface of the liquid., After a fixed time
. of immersion . the specimen vas ‘alloved’ito drain for 2 minutes in an

atmogphere saturated with the vapour of the liquid used, m.ped free of
droplets a.nd then wo:n.ghed. o T .

2.3. Imncrslon time -

-

In order to seleck sultable’ times of immersion for trcatment of the
: _'_‘wood the absorption of white spirit.and ortho dichlorobenzenc by

. blogcks, 5 en square and cljt from & smgle board, was measured, The
mean absorption, in m,g/ cm™, for sctas of five blooks 1mmersod for times
of 2, 8 and 32 min, are r*1vcn in Table II. g

— ———— e —r i Ao BevEi WA . e At e A G when ewes i T S

* Throughout this note ranges of variation arc given as 95, confidence

limits.
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FIRE HAZARDS OF INSECTICIDAL PREPARATIONS Usan FOR THE TREEENENT-OF'WOODWORM

by
<P, .C. BoWéﬁ,anﬁ:Ga<Skeet L

INTRODUCTION

e Insectlcldal preparatlons for the treatncnt of woodwork in bu11d1ngs‘
-1nfested with wood boring insects. are applied liberally to the surface
of the wood with the object of achlev1ng ample ponetration, These
-preparatlons arc often combustlble, and the usual hazards associated with
" the handling of flammable liquids arise during the treatment of wood with
-preparations having the lower flash points; but. for all combustible
preparations it is possible that, for a considerable time after treatment,
wood that has been treated vwith them nay be capable of supporting flame
“much more readily than is possible for untreated wood, If this is so the
treated wood will be readily ignited by a small accidental gource, such.
-as & dropped match, and an extensive firo will be more certain to develop,
and may do so far more rapldly, than would have been the case before
“treatment, - _—

The investigation described in this note was undertaken to assess the
~extent of this latter hazard for some flammable liquids that are commonly
"used in insecticidal preparations ~ either as solvent or active principle.
-In order to approach conditions of maximum hazard the selected liquids
were applied as fairly heavy treatments to a highly absorbent wood. The
;1nvest1gat10n has, for the time belng, been confined to sound Wood. .

P Two small’ scale tests for a338381ng the fire haZard have been used,
aa follows 1=

a. Suxfacc Flammablllgz Tegt., Thig was a: test deslgned to assess the
,ablllty "of the freated surface to support flame in the absence of additional
'supportlnp radiation. It was considered that this ability would deteimine
the likelihood that a small tran51ent source of ignltlon would start a
cont1nu1ng flre..‘ .
b, - Surface’ Sprcad of Plame Test The Preliminary Spread of Flame Test(l)
whlch classifies surfaées according to their ability to support flame

in ‘the presence of supporting radiation of. standard 1nten51ty, was carried
‘out’ as giving an indiecation of the behaviour of the surface in fires that
have’ attained appreciable magnitude, The results of this test were,. of
course,,. malnly of interest for treated wood that could ‘not be ignited under
the conditions of the surface flammability test above, but might prove to -
be more hazardous than untreated wood if involved in a fire started in

some other way, such- as in another. mater1a1

Flammabllity tests of both klnds were carrled out at different’ times
-after trcatment -of specimens of the’ wood in ‘order to dctermine the time
that would have to be allowed for any hazard regulting from the treatment
to disappear, either by .the evaporation. of . volatile llqulds or by the
decper penetration and dlsper31on of lecss’ volatllc llqulds

}{ﬁi;;;.' - 'fftg.ﬂ. | EXP“RIMJNLAL

2.1 Materials used e Jn;;}: é:

The wood ohosén.was the seasoned sapwood of Corslcan pine (Pinus '
nigra Var, calabrica) "“Thé stoock used consisted of approximately quarter
sawn -boards Sjr'in. (1.9 cm) thick' the surfaces were ipclined at more
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After treatment as descrn.bed dn seotlon 2 2 the speca.mens \'rere
allowed to dry, for J.ntervals of 4, = and 4 hours a.nd, where neoessary,
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for multiples of one day before being tested for flammability., These
intervals wcre chosen for the reason that drying times of up to half of

an elght—hour working day would be of practical interest if the hazard -
disappeared in this time; but 1£ it did not do so, the drying time

should preferably be measured in’ wnole days.

.  For the drying %times:-of up to 4 hours the speoimens -were exposed
in the laboratory, the temperature of which was maintained within the
limits 19° - 22°C; these limits were the closest within which it was
practicable to control the temperaturc of the laboratory, For lenger
times the specimens were stood in a conditioning room at 2200 and 6La
relative humidity.

" The speciinens - were welghsd at the end of the drying tlme in order
to determine the amount of residual 1liquid,: . :

2.6, Surface Flammability Test

.'The wood specimens used for this- test were 15.cm long x 4.5

broads Treated surfaces were tested in two positions, vertical and:

horizontal facing upwards; for this purpose the specimens were supported

for testing on stands as shown in Figure 1. An igniting source.

. consisting of a fully aerated coal-gas flamc, six inches long, from a
laboratory bunsen burner (internal diameter of burner tube.5/16 inch)
wag applied acress the gurface at one end of the horizontal: -specimens,

,jas Andicated in Fig.l, for 3 seconds and then removed;  the spread of

any.- flame that perslsted after removal of the bunsen vas ‘noted and its

duration -timed with & stopwatch. For tests in the vertlcal pos1t10n the

1gn1ting “Plame wag applied across the lower 'end of the facs of - the -
peokmen for 2 seconds. The timés-of applloatlon of the 1gn1t1ng '

flame -were Just sufficient to scorch the suiface of the wood; this

was cons1dered to be adequate for the. ignition of any res1dual ] ,

flammable liquid in the wood capable of buming independently of the

wood. ‘Five specimeris were tested at each treatment and drying time

and in each’ posltlon.. As a protection agalnst draughts the tests

were carried out in a 2 ft. cube box with, one open side.’

2.7. “Surface spread of flame test

In this test © a board to be tested is supported in a standard
way with its face at right angles to’'a standard radiant panel and a
. pllot flame is applied for a fixed time to the board at the end necarest
the ‘panel, The board is classified, with respect %o fire hazard, in
terms of certain fixed times and distances for flame spread along its -
surface. L
The test Wwas carried out-on the 1/5—soale apparatUs with speclmens 9 ‘53 em
x 30,5 cm, . - The classification of the untreated wood wag determined
from tests on six specimens, - For. treated wood five specimens ‘were tested
for each treatment and standlng perlod ‘and any spe01al features of the
flame spread were noted I o P d

-, L

3, RESULTS

'3 l Surface flammsbllltyétests

3 1 1, Whlte splrlt snd ker0s1ne. Dependlng on the iriterval between
. tréatment and. ignition, thé specimens: treated with white spirit and
kerosine behaved An- one of the follow1ng ways when “tested in- the

horlzontal p051t10n < e S e . T

'(i) a pers1stent flame spread alowly over the surface after removal of



(iii) a transient flame died out as the igniting flame was removed, but
was nevertheless seen to exast separately from the igniting flame;

(iv) no flame at all due to the treatmcﬂt could be distinguished or,
at the most, the igniting flame had a luminous envelope while it was
applied to the surface of the speclmon.

. %hen whlte spirlt or ker051ne were prcscnt in specimens tested in
the vertical position, ‘at least half, and often the whole, of the
surface was ‘enveloped in flame during application of the igniting flame.
The persistence of flame after removal of the igniting flame depended
on the interval between treatment and testlng, ultimately, after long
standing (see -below), spe01mens behaved as in (iv) vhen tcsted.

Pxcept for some of the most persistent flames, the flames usually
died out without charring the face of the specimen; but the edges of
the specimens werc usually charred and somctimes ignited by the
persistent flames.

: The results of the test with white spirit and kerosine are
summarised in.Tables IV and V respectively.

The Tables u1ve the mean welght of liquid absorbed per unit area
of surface (mg/ ) (the.absorption) during treatment, for each group
of five test pileces, and also the mean value for the resxdue of liquid
. in the test pieces at the end of the drying times, expressed both in
the above units and as a fraction por cent of the absorption. The
results of the flamiability tests are represented in the tables by the
maximum and minimum values for the spread and for the duration of the
flames in each group of five tests, and also by the number of tests
in cach group of five in which flames that wesre independent of the
ipniting flame were obscrved, An entry of "zero" in the duration
colum implics behaviour as in (iv) above, and an entry of"one"
implies transient flames having a duration of one second or less,

It will be seen from Table IV that flame spread no longer
occurred on specimens tested in the horizontal position 4 hours after
a treatment of 2 minutes immersion in white spirit, but flames
persisting for up to 4 secondg occurred pn two of the five specimens.
The mean absorption for the specimens /ﬁorizontal tests at 4 hours
‘happened to be the highest for the whole series of tests with 2
minutes immersion; in the vertical tests at 4 hoursg the absorption
was equal to the mean, i.e. 18 mg/em®, for the series, and a
transiont flame only, of up to 1 sccond's duration, was obtained on
only one specimen, A4After 24 hours the specimens showed no surface
flarmability, #ith the heavicr treatments obtained with 8 minutes'
immersion, transient flames of up to 1 second's duration ogecurrcd
in 4 tests in the horizontal position 24 hours after treatment,
although specimens tested in the vertical position were non-flarneb]e
af'ter this period. 40 hours aftcr an immersion of & winutes, for
~which the absorption was nearly twice that in the test at 24 hours,
;none of the specimens showed surface flammablllty, although the residue
- of white spirit was appreciable, '

ith specimens imhersed for 2 minutesin kerosine (Table V) the

- tendency for flame to spread on horizontal surfaces was less than for
surfaces treated with white spirit, but some spread occurred

4 hours after treatment and transient flames of up 'to 1 second's
duration were obtained.on most specimens cven after 24 hours. For the
.specimeng tested 48 hours aftey 2 minutes immersion the abgorption was
. relatively too low for the flammability tests to be comparable with
those tested 24 hours after treatment.,. But, with the heavier
treatment obtained by an immersion of 8 nlnutes, surface flammability
disappeaired. complbtely after 42 hours.
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p Surface of specimen charred
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In general the absorntlon for -a given tlme of immersion of the
specimen, and the residue ‘after a given drying time, were too variable
for any useful quantitative relationships to be der¢ved But it will
be seen in Table IV that, for gpecimens tested in the horizontal
p051t10n at intervals of - hour, 1 hour and i .hours after 2 minutes
immersion in white fplrlt the mean residues are similar in absclute
samount but they decrcase steadily with increasing time when expressed
as a fraction of the gbsorptiom. This suggests that the decrease in
surface flammability that accompanied the increasing drying time was
due to a loss of the more volatile fractions of the white spirit, A
similar effect is apparent for specimens treated with kerosine and
tested at intervals of .1, 4 and. 24 hours {Table V),

3.1.2. (rtho dichlorobenzene, The results of tests with this liquid
are summarised in Table VI in the same way as above,

When the igniting Llame wag aprlied to ireated specimens a large
smokv Tlame was produced covcrlng up to about three quarters of the
surface of vertical spceimens, but it dizd out almost immediately on
removing the igniting flame. Not even with the heavy treatment,
obtained by 8 minutes immersion, did the flemes persist for more than
one second when tested I hour after treatment, It was clear that the
ortho dichlorobenzenc could not. be induced to burn with a self-supporting
flame under the conditions of test, :

3.1¢3. Technical white »nil,.- In a total of fifteen tests at % hour
alter treaiments that varied between 1C and 30 wg of techknical white
0il per em® of surface, only transient flames of less than 1 second's
duration werc cbtained on specimens tested in either the horizontal or
vertical position, Vhen the igniting flame was applied for a longer
period of 5 - 10 seconds to specimens in the vertical position, a
larger luminous flame was produced than with the usuwal 2 seconds!
application; but this flame also dicd out in less than a second when
the igniting flame was rcmoved. - There was no indication that a self-
supporting flame could be initiated under these conditions,

Tven when specimens were testod in the vertical position the base
of the luminous flame sprecad for not more then sbout 2 cm over the
surface during th anpllcwtlon of the igniting Tlame for 2 =econds.

3,2, Spread of flame tesis

THe untreated wood wos in Class + of the standard spread of flame
classification®; 1i,e, it was classed among surfaces of repid flame
spread. )

In general, when treatcd wood was tested, the wood and vapour
from the liguid treatment tended to burn lndependently. The veapour of
the liquid burnt aliead of the flame due to the burning wood, and the
character and ‘extent of this advance burning depended on the nature and
amount of the liquid present. The flames from the liquid were
intermittent flashes over the surface of the wood, On boards
containing the larger amounts of ligquid the flashes were larger and more
frequent. :In extreme cages these flashes merged into a continuous
flame that per51sted for seéveral minutes and iignited the wood for a
short distance ahead of the normal flame front of the burning wood, but
usually the flamcsfrom the 1licuid dld not effcct the wood.

dxamples of the type of 1ame-spread observed on wood treated with
kerosine and the technical whitd oil respectively are given in
Figures 2 and 3. i ; .

The "effective spread of flame" was 9.4 om'.at 1 min. and 22,3 cm.
at 3 min,. ER S L
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TARLE VII

RESULTS OF SURFACE SEREAD OF. FiiME TESYS WITH VHITE SPIRTT

Behaviour of vapour Plame

Immersion . Drying. Amount of liquid Residue
time time ' absorbgd - _
min, - hours mg/cm” . Amount .| Fraction of RY, of Macimum | Meximum |- Time to maximum | Maximum
g/ cm? amount occurences spread advance spread duration
, ' absorbed cm cm min, sec, min,
. - b :
2 b 35 + 15 2010 | s, ¢ 8 5 Potal 29 0 15 5
2k 27 ¥ 11 8 * 4 304 7 0 - - - -
8 "o 32w 1% 8 | 2ty ol 1 Partiel®| - - !
48 38+ 8 72 & 21 11 0 - - - -

*® . Actual distance not recorded,
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TARE VIII
RESULTS OF SURFACE SPREAD OF FLAME TESTS WITH KFROSINE
" Immersion Drying Amount of licluici Residue : Behaviour of* vapour flame
time J  time . . . absorbed o - . , .
min, . hours . mg/cm? ' . ~Amount. Fraction of N°, of - | Maximum | Maximum | Time to maximum | Maximm -
’ ' mg/ cm? amount . occurences | spread advance spread duration
. L. absorbed . cm cm min, sec, |. min,.
jo_. ' _ ) :
e 20 2 - 25 ¥ 11 - 19% 9| 80F 4 5 | 29 AT P 30 3
| w2 27 210 - 8% 6 30 ¥ 12 '3 i Total | 200 | 2 2 10,
72 22413 -} 62 6| 26%17 0. -~ - : - -
g 72 o583 3 38 ¥ 19 65 ¥ 9 A Total 25 {1 -
96 - w23y 1 1317 | 25%o20 2 Total 15 1 G40 5
168 T R T 6% s 17 ¥ 10 o .| - - .- S
I -
- 25 . em-at 18 sec,
i




. TJ‘.BIE : X

) ' RESULTS OF SURFACE SFREAD OF FLAME TEST WITH o-DICHLOROEEIZENE ;
Immersion | Drying | Amount of-lignia " Residue Behaviour of -vapour flame
time _time ) absorbed. ‘ : : _ :
-0 min,” hours | mg/ em? Amount; raction of N°, of | Macdimwm | Mavimum | Time to maximum | Maximum
. R mg/ c_:m2 amount occurences |. spread advance spread . “duration
4 absorbed ' cm - cm min, ..  séc, min,
~ : _;é ,
2. . 80 2 36 71 E35 | 9617 5 77| Total 2 o 30 H
A 50t 26 25 | 50% 5 3 23 22 | .0 %0 -
24 57 17 23 ¥ 23 38 I 29 0 - - - -
N 2 - 99 ¥ 40 50 fo9 | 36%18 3 . Total R 5 50 -
48 . 93%33 31%15 | 3% 8 1 18 8 - 10 sec*
72 . 80 % 39 17 ¥ 13 202 6 0 - - - -

% . RBrief »v&pém-flame‘s"hééimiing at 1 min, 40 ‘sec. when flame-front on wood reached 1Ocm,

e [2-




TAELE X

RESULTS OF SURFACE SFREAD OF FLAME TESTS “/ITH THE TECHITICAL VHITE OIL

Immersion Drying Amount of ligquid - Residue ) Behaviour of wvapour fléme
time absorbed : .
hours | mg/’ cm? - - Amount Fraction of | K~, of "1 Meximum { Maxiwum | Time to maximum | Maximum:
. mg/cm2 . amount occurences .| spread advance . spread - | duratiom”
' absorbed cm cm min, . sec, | -min,: ”
—— — : 2 —+ . —_— - : ‘ —
= 20 £ 4 20 ¥ 100 O 5 13 g | o - 33 —' o 5
1 32 = 22 -T2 97 % 7 5 15 7 0 w2
I 32 2.7 321 7 100X 0 0) ‘
N )see
216 : 30 10 ‘ 20 % 13 63 - 21 0)text

-13-
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The technical whzte 0il, which was? relatlvely non—volatlle
behaved somevhat differently from tae. othor liguids. ¥ Up to 1 hour
after troatment {lawesiduc to ignition of 011 vapour flashod across the:
surface of the wood ahead of the wood flanm, as Jith the ‘other liquids,’
although the advance was HarKedly 1655 8nd the' flam's‘appearcd to
travel more slowly., ‘At the longer intarvals after trecatment this type
of burning occcurred on .one board-only and 1astcd for onlw about
30 seconds; on the ruﬂt of the boards,  the 011, which had soaked into
the wood, vias expeTICd and burnt relatLvely stcadlly Gn the surface of
the wood for distances that varied from nothlno up to’about 5 em in’
advance of the wood flame. ' Lo .; . :

The advance btrnlng of the trpatmcnta is analogous to that 3
observed by Pickard on boards treitéd’ 11th 80 n1troce11uloae lacquers”,

The rcsults of the spread of flame te Ts are summorlsed in .
Tables VII - X,

The mean absorption of liquid: gnd thc residue aftér drying are
given for each group of five boards as before. : Ubscrvations on the
behaviour of flamcs due to varcur of the liquid uscd ror treatment are
given for ecach group of five tests as follows:~ the number of tests in
which vapour flames occurred; the maximum sprcad, i,e, the maximum
distance that vapour flames travelled along.the.board;. the, maximum
advance, i.e, tihe maximum distance tiaat vapour flames travelled in
advance of the flames due to the burning wood; the timc taken for the
vapour flamesto travel their maximum distance, and the maximum total
duration of the vapour flames. : :

Comparing the behaviour of treated toards in front of the radiation
paencl with the results of the surfacc flammability tests, the following
may be noted, - .

Onc out of five boards trcatcd‘hy 8 minutcs inmersien in white
spirit shovied wvapour flames in advance of tie wood {lame for up 3o
1 minute when tosted in front -of the vancl, ‘‘he residue of white
spirit was such that flames of a fcw siconds' duration might have
occurred on ignition in the absence of supporting radiation.,  Except
werkaps for treatments as high as 6C mg/cm (see Table IV), for which
no comparison is available, the tendency for advence -burning in the
presence of supporting radiation disappeared almost as rapldly as
unsupported surface flammability.

¥ith kerosinc, on the other bhand, the tendency for advancc burning
por31stod appreciably longer than LnSUpLOrtoQ surface flamvability.,
For example, advance burning decurrad on two boards 96 hours sfter
8 minutes'immersion in kerosine, when the residue was 13 mg/cm®;. but a
residuc of this magnitude, 48 hours after treatment by 2 mlnutes
immersion, gave no independent flame whatevor under the:. condltlons of
the surface flammqblllty tests, .

3.3. T mmary of the abso:ptlon of 1iquid' by Corcioon pine

As a check on the r‘latlonshlp between abqorrulon gnd immersion
time determined for a single board (Section 2.3, ), the mésn absorptions
for all tests, for 2 minutes' and 8. mlnutes’~1mmer51on in cach of the
four liquids, have been calculated and are given in Table’ XTI,
together with the rhtlos of the mean bsorptlons ot the two tlmes.

.. 'ABIE xI in
\BS\)T?.PTILJ" ur‘ LIZUIDS BY CURSIC.E, FINE .
ama”
Immersion time min.. 2.1 8 |ratio
White spirit 212 | 2.0 -
Kerosine . 26, gg 1-%
Ortho dichlorobenzenc| 58: 1.
Technical white oil 117:(28 | 1:6.

-]l



"For a four-fold increase in immersion time, from 2 to 8 minutes,
the mean absorption increases by a factor that varies between 1+5 and
20, It may be noted that if the absorption wiere due to simple
diffusion the amount of. liquid absorbed at a given time would be
proportional to the square root of the time of immersion, and the
amount absorbed in 8 minutes would thus be twice the amount absorbed in

2 minutes, It appears from Tables II and XTI, however, that the rate

of absorption decreased morc rapidly with tlnn than would have been the

- case for a parabolic law, especially after 3 minutes (Table II),

L, TRACTICAT, «1IFLICATIOCHN

4,1, Interpretation of fire tests

h.1.1. Surface flammability of treated wood. The application of the

.. results of the tests to practical conditions is simplest for large

exposed surfaces.

Self-supporting flames can be initisted c¢cn wood treated with white
spirit or kerosine. Surfaces so0 treated must be regarded as hazordous,
in the sense thatl they may be ignited by an accidental source in the
absence of supporting radiation, for at lcast as long after treatment
as it is possible for self-supporting flames to travel over them - even
if the flames from the burning Iicuid do not persist long enough to
ignite the wood, they may travel to some wmore readily ignitable
material, The tendency of {lames to spread on vertical surfaces could
nct be mecasured in tests on the small scale used in this work, but it
may be assumed that, on a vertical surface with a reasonably uniform

. treatment, any flame capeble of existing independently of the igniting

flame will travel, at least in the vertical direction, for the wihole
extent of the surface,

The transient flawes cf up to about 1 second's duration obtained
after long standing periods viere clearly not self-supporting, But, in
view of the large variation in the capacity of the wood for absorbing
liquid, it scemg advigable to assume that there iz a possibility of
persidtent flames occurring ocecasionally for as long after treatment
as it is possible to obtain transient flemes in tests that are fairly
small-in number, as in the present work. The occurrence of transient
flameg is thersfore adopted as the ultimate criterion for the existence
of a hazard

On t is basis it follows from the results in Tables 1V and V that
at least for large exposed surfaccs of Corsican piae, precauticns
against accidental ignition must be maintained for at least 24 hours
after trcatment with either white spirit or kerosine,

Ortho dichlorobenzene and the technical white o0il burn locally
while an igniting flame is applied to surfaces treated with either of
them, but it appears that neither is capable of burning with a self-
supporting flemc,

Where surfaces meet at on angle -7 Lomg tuen 1007, ve are sepamted by
relatively short distances, the aﬂnllcatlon of the rcsultq of the
surface Flammability tests are not so straightforward as for large
exposed surfaces, Examples of such situations occur in the spaces

“between the jolsts and the underside of a floor, or in a stack of

timber, In such situations flames can be mutually supporting, and
the hazard must accordingly be considered in the light of the tests of
spread of flame in the presence of sup:-orting radiation, '

4.1.2, Spread of flamc with supsorting radiation, Cases -in
which persistent Tlames from the licuid treatment spread reapidly far in

‘advance of the [lame due te the burning wood, and Tor the whole length

of boards tésted in front of the radiation panel, clearly represent a
dangercus conditinn, A Tire started in an enclosure with treated

surfaces cap=ble of behaving in this way would develop much more rapidly
than if the surfaces were unireated. It is possibvle that the surface
spread of flame from the liquid would develor quickly into a form of

"flash over' in the cnclosure; this might rcsult in the enclosure

becoming fully involved immediately or, after brief but complete combustion

of ‘the liquid, might be followed by a second flash-over characteristic of
e solid contents of the enclosure



Treated surfaces that exhibit advance burning of the licuid for
only a few centimeters in front of the.vicod flame might bebave no
differently to the untreated wood if involved in a fire, But tests
with model enclosures would be requlred to, show whether a swmall degree
of advance burning as exhibited in thé spread of flame test could, in
fact, be accepted as indicating no increase in hazard. On the basis
of the onread of flame test alone, he tine after trsatment at which .
the risk of increased rate c¢f development of & fire in an enclosure
diseppears can only be teken’ hlth gsafet’ ag correspending with the
point at 1h1ch advancc burning no longzer occurs in the tests,

Subject to tue limitations in section 4.2, below, the results of
the spread of flame tests (Tables VII - X) are accordingly interpreted
as follovis, For well ventilated enclosures treated with whitc spirit
a risk of increased rate of development of fire rersists for at least
24 hours after treatmenu vut for less thak48 hours; ~ with kerosine this
hazard persists for 96 heurs but Tor less tian one week; with ortho
dichlorobenzene the hazard persists for 48 hours but for less tan
72 hours, With the technical white oil, which is largely non~volatile
at ordinary temperatures, any hazard there may be will never be as
great as for the other liquids, but it will probably persist
indefinitely; while initially, as the 0il soaks into the wood, -the
hazard will diminish with time it will ultimetely become a constant
depending-only on the weight of the treatwent, '

The conclu31ons in the above paragraph apply yartlcularly to the
treatment of warehouses, roof-spaces etc., when, although the infested
area may be only a small firaction of the whole, the whole interior,
surface is treated, Vhen treatment is cdnfincd to infested areas, and
when these areas are small compared with the whole, the main hazard will
be that of ignitability by a small source. lovever, it is not, known -
what fraction of the total area of an enclozure can be treated with a
flammable liquid without significantly increasing the rate . of development
of fire, afiter it is no longer possible to ignite the treated surface -
with a small source. 1t therefore szems advisable to base safety
precautioss. on the.results of the shread of flame test regardless of
the area to be treated, unless thls area 1is obv1ouslv quite 1n51gn1flcant.'

For the volatlle liquids there is a possibility that treated .
surfaces, which enclose relatively small speces, such as in ‘between
joists or :in timber stacks, may be ;gnlteble’by a small source for at
least as long as increased rate of developient of fire is possible
according to the spread of flame tert, i.e, for the periods stated
above (subject to the limitations in section 4.2, below),

The behaviour of the techknical vhite oil in the. surface flanmability
tests was such that it is @ifficult to imagine conditions favourable to
ignition of treated surfaces, by a small source in the absence of
supporting radiation, short of those favouring ignition. of the wood -
itself, It is felt that the interpretation of the gpread of flame
tests, as.apprlied to the igznitability of surfaces treated with the
volatile liquids, may be too severe on the technical white oil and
further tests of a different kind sliould be applied tec it.

Le2. Limiﬁations of results

4.2.1. "Vieight of treatment. Since the wood was treated by immersion
until the rate of absorpiion was considerably reduced, and since an .
abgorbent wood was used, it is probable that the tréatments tested Vere
as heavy as, if not heavier than, any achiéved 'in the normal. breatment
of sound vicodwork by the appllcatlon of fluids to surfaces paraliel to
the grain, The comparison of ‘treatment by immersion with treatment by .
brushing, in so far as the latter was representatlve of general practlce,
supports -this view, -

The use of. undiluted ortﬁoidlchlorobcnzcnc'ls uncomron;  the
treatments, with this material, that have been. tested are therefore
likely to be heavier than usual for ‘this materlal '



End-grain surfacos will FRERR-MLLr MOV o urraces parallel
to the.grain, and infested wood will absorb more thew ¢ound wood, In
thase caneso lcmg;p:. llE.Ylng times will be required afiox Lreatment,

Liguid that penetra+es into joints and cracks in waoahﬁﬂutv%#15
behind wall plates etc., will recuire longer to dry out than liguid
absorbed by exposed surfaces,

It is not at present possible to estimate vhat these extended
drying times’ should bc be

4.2.2, Ventilation conditions. The drV1ng times for thc disappcarance
uf hap'u‘d due to the treatments wore dvbern ined for troztod snrfuces
expased indoors, Although the area of the trcated surfaces was small

in relation to the velume cof the room, aruroximate calculations indicated
that for the volatile liquids with the lower vapour pressures, i,e, the
higher boiling fractions of the kerosine and possibly the ortho
dichlercbenzene, the concentrati-n of vapour in the room could have

risen to an appreciable fraction of the saturation value, and the rates
of evaporation could have bzen correspondingly reduced towards the end

of the drying times.  Hehce, with a high degree of ventilation the
necessary drying times mignt be somevhat less than the values that have
been determined for theese 1iquids; but it is unlikely that the reduction
will be sufficient to be of practical value, e.g. sufficient to vermit

o reduction of 24 hr. in the 72 hr., recommended for ortho dichlorobenzene.

Where the area of wood treated is large in relation to the volume
of air enclosed, and ventilation is restricted, longer drying times
will be required unless ventilation can be inereased artificially.
This requirencnt will usually apply, for example, to the treatment of
spaces under floors, to the spraying of timber stacks in situ, and to
pretreated timber that is stucked before it is dried. Again it is not
possible to specify the extended drying times nocessary, but 2 rough
cstimate can be made of the minimum ventilation rates for large
enclosurcs in order that the drying times shall be similar to those
thet have been determined in this weork; this will be done in a sceond
report. The drying ‘tlmeq wgre obtained for ambicent temperatures in
the neighbourhood of 20°C (68°F); for lower tempcraturcs the drying
times will be longer,

4o2.3, Comeosition of insceticidal preparation. The drying times for the
disappearance of hazard apply to treatment vith preparations in which
white spirit, korosine, or the tcechnical white oil are used alone as
solvent for a few parts per cent of active material, znd to

treatment wit: yndiluted ortho dichlorobenzene.

It may sometimes be possible to make recasoneble forecasts of the
drying timcs for soue simple mixtures of the licuide tested; but, in
general the drying times for mixtures of these and other liquids will
have to be determined as reguired.

5. CCNCLUSIONS

An absorbent vicod treated with {lammable Liquidc commonly used in
insecticidal preparations for the control of woodvworm may have an
increased fire hazard in two respects, as follovag:-

(a) For an appreciable period after treatment the surface of the wood

nay be capable of propagating a self supporting flame initiated by
e small source,

(b} Vhen the flammable liguid has cvaporated sufficiently for the above
hazard to disappear there may still be a flammable residue sufficient
to support a flame on the surface of the wood in the presence of

supporting radiation, this flame appearing before ignition of the
wood itsclf,

17~



For as long as the latter eliecct sersists a fire, started in some
other material, must be exvected.to.developsin an enclosure lined with
or containing treated woodwork, or in a pile of treated timber, more
rapidly than if the wood wexe not treated. 4t this stage it may also pe
possible to initiate & firc by means of a small source of ignition
placed between treated surfaces that wmeet at an anpglo of luss than 180° or face
each other close together,

Tests have suown that these hazards may persist for periods
within the limits shown in Table XII for two volatile solvents and
ortho dichlorobenzene, In view of the wide variation in the amount of
liquid absorbed by different spe%%nens of wocd, and in the loss during
evaporation, it is doubtful whether/limits within which the periods of
persistence of hazard lie could with safety be made any narrower than
they arec in the table, ’

TABLE XII

PERIUS FOR EERTSTHICE G ADDITIGHAL PIRT HAZARD
0N SURFACLE-TRTATED WOOD

Risk of sgelf-

Risk of increased

Liquid supporting flame rate of fire’
on surface, development.
Hours. Hours.
White gpirit 2h - 50 24 - 48
Kerosine 2L - 42 9% - 168
Ortho dichlorcbenzene 0 L8 - 72

After ireatment with preparations containing one of the above
liquids as o major component a drying time should be allcwed equal to
the wpper limit of the veriod for which there is a risk of an increased
rate of development of fire. Timber pretreated with any of these.
liquids should be arranged so as to allow free evaporation for the
corresponding period before being stacked., During this drying period
extra precautions against fire should be maintained.

The pericds. given in Table XII were obtained for surfaces of .sound,
guarter-sawn, viood with weights of treatment that are believed to be
typical of those attainable in normal application by brushing or
spraying, under conditions of evaporation indoors at temperatures in
the neighbourhood of 20°C (€8°F)., For wood in which the absorption of
liquid is greatcr than in these {ests (e.g., infested vcod), for
situations in vhich evaporation is retarded through pocr ventilation or
a low temperature, and for wood with the heavier trestments oltainable
by rrolonged soaking or by treatment under pressure, lorger drying
periods will have to be allmved for the hazards to dizaypear.

Tests on wood treatcd with a technical white o0il indicated that the
hazards due to treatments in which this solvent predominates will be less
than thosc due to the other liquids and may even be of little importance,
but there is a need for some further investigation, It was found
impossible to ignite exposed surfaces, treated with the technical white
0il, by a small source in the absence of additional radiation; it is
probable that the only arrangement of treated surfaces that would favour
ignition of this o0il by a small source would be such as to favour
ignition of the wood itself, It is possible that the rate of development
of a fire in a room would be increased if the voodwork were heavily treated
with the technical white oil, but it is on this point that the findings
are least c¢lear, Because t''is oil is relatively non-volatile any effect
it may have on the firc hazard will persicst almost indefinitely,
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8, APFENDIX

Distillation of White Spirit and Kerosine

The boiling ranges of the White Spirit and Kerosine were determined
according to I.P. 123/55.

WHITE SPIRIT { KEROSINE
Initial boiling point ¢ 155 . 155
Boiling point at distillation of 10 ml 162 183

20 - 165 190
30 167 199
' L0 165 E' 207
) 1715 295
40 174 219
70 177 226
80 180 23l
90 186 245
95 191 253
98 - 259
98.5 197-5 -
Pinal boiling point ¢ , 1975 259
Residue ml 15 19
Loss ' ml 0 01
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