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FIRE HAZARL'S OF INSEOTIC:illAL PREPARATIONS USFJ) FOR THE TREATMENT OF woaoWQRM

P. C. Bo~~s and G. Skeet,

A laboratory study has been made of the fire hazard
assooiated ;vith the use of flammable preparations for
the trea tment of woodworm in buildings; where possible
the oonolusions have been extended to oover the
treatment of timber staoks in the open. The hazards
oomprise, first, the fact that treated surfaoes of
woodwork may be ignited by a small'source and, seoond,
when this is no longer possible due to loss by
evaporation, the residue of flammable liquid may still
oause 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 whioh the hazards due to some oommonly used
flammable liquids may be expeoted to persist in
praotice., Depending on the liquid, and subjeot to
provisos concerning mainly the weight of treatment
and ventilation oonditions, the hazard will disappear
within periods of up to one week for the solvents
white spirit and kerosine and for ortho diohlorobenzene.
The hazard due to a teohnioal white oil is less than
for the more volatile liquids, and may even be of
little praotioal importanoe.
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than 450 to the annual rings. The whole stock was cut up into pieoes of
'. the t\-10 sizes rcquir~c;l for the tes ts and, pd.eoes. for tes.ts 'Trere baken at
, random. l~'f..p~" (- . :'.; ..;~~W.l~l"~·"· .. '-':~:'I'>V'

-, ~~:,''',." I ~ I • . ~_ ,~.....,,,,. '.

~:,1'~·!'(""lt,., ~:.lll

The. surf'aces 'of the pt~o~s'!~to .be treated :vere plancd~ and the edges were
coated lath cellulose lacquer'~ orQor to conf~e absorpt1an of the liquid
to' the ,planed surface,' It \16,8' -oonf'd rmcd bY' subsidiary tests that
abso~ption'of the liquids throuCh. tho lacquer was negligible.

I..... ' ,.,. '

~ '.

. :

. . ,

.. .: Bef'or'c 'trca~ment .the ':o~d' :\7as cO~d.itioned t9 Vit~in the l~t~ set for
f1re t ests onbu11ding rna ter1als .:and -structures I., 1) J 1. e. to oqu111brium
with. air ,at a:t~p.orat~re'·.of>10-:-2ioc~~.a re~ative humidity' of 55 - 65jbe

.. 'f'hc 'mean' ~oi~.~lJr~.·.ci9ntent tiaS .12.5 ± O,.&:j ~;..:aftcF concli.~i~hing and the mean
dens i ty '?o:s' O~·q~;,,,t. o.01 gjcrjt~ '.(~g' Ib/ft ) e', .• ' ..

"~ ..
'. The ,~ui'di· us edy three solvents. cover-ing a ...dde range of boiling points

and an ac.tive nkltcrial,:'arc liste'd in Table I with their' characteristics•
. 1~e~flash P9~t. o~ the Tcc9ri~oal ~hite oil was' determined by the Cleveland

open-oup method (IP 36/55)l2) and,that of t~c'othe~ liquids by the
.P~nsky-:-1darte~s cl~scd~up method (IP. ~1/55}\2}. ~he b'~i~ing ranges were; )
.de~crmmGd accorddng to the s taridar-d-mcthod descnbcd under LP. 123/551.,~ ;

the compl.ebe' 'distilla tion results arc given"in .·Appendix Ie
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.::,'-r..: :. '.' .: ... ~.-:.:..;: . The ·~~.thod or treatirig:··.,t~~·,,;o~·d,j·sp.~cim~.'withthe liquids was
... ,.... ,,~,_;... .~.- standardisec:i"as: f'ollq'i{s" A "~leithed specimen .'~{8.s supported face downwar-ds

. - :..: ' \vi th -the "f~ce 5 .nm bc1c)\~ 'the :.sUrface of the liquid. After a. fixed time
- .... - . ,.. , of immersi~·the' s pecdmeri \las\8+1~oTrcd" t.o·· drain for 2 minutes' in' an'

abmoaphere saturated with. the vapour ·.of ·th:e, ~iqu,id used, Triped free of
drop'l e ta an(f'the'.n:w9ighec:i.:~.'.': .,~'.:.';: :=:-:"; ./.:. '.

s •..,' ... . ,

, . .'
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.', In 'orcTer t'o sei:e~t 'suitnbl~' tinie~:' of" immersion for t;catment 'of th~
: '\-iood the. absorption of 'white spirit .and ortho diohlorobenzene by

.·.. bl?pk:s, 5 ~,:~. square ~~ c~t frcim·"n.·sing~e.board, was. me~sured. The
mean absorptJ.qn, m. rngj' .em', fo+ seta of f1.vC bloot:s:urunersqd for times
of 2, 8 M'd 32'l'nin:"..~a:re giycn. in Table II. '.' '" '. - .." , ..
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... Throughout this note ranges of variation arc given as 9~~ confidence
limits.
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, ,Ins,ecticidal preparations for the treatment of woodwork in' buildings'
'infested with wood boring insects: are applied liberally, to the surface
of the wood with the object of achieving ampl.e ponehn Hen. These

,preparations are often combu~t~b~e, and the usual hazards 'associated ,with
,the handling of flammable liqu~Os aris'e 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 with them ri'ay be capable of suppcrtingflame

, much more readily than is poss ibl e for un treated wood, If this is so the
treated wood vvill be ,readily ,ignited by a small acoidental ~ourCe, such,

'as a dropped matoh, and an"extensive fire,vvill,be more certain to develop,
and may do so far more 'rapidly, than would have ' been the case b~fore

, trea tmen t , ' "

The investigation desoribed in this note has 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.
',I,n order to approach condi tions of maximum hazard the selected liquids
were applied as fairly heavy treatments to a highly absorbent wood. The
rin~estigation has, for ,the time,being, been confined 'to sound wood.,

" '" , .'
/',',' ',. ,

;' Two sma:ll~oale 'tests for'assessing the fire hazard have been used,
'as follows :-

~_.~urfa<:<£J!:lan~1?il:.i:.tyTest. This vras a .test designed to assess the
,:ability of the treated surface to support flame in the absence of additio~

',suppor.ting',radiation. It was considered that this ability would deteimine
;th~ lil<:elihood that a small transient source of ignition would start a
cantinuing fire. " '

,b. : SUri'llceSpi:"dd of Flanie T:s~.- The Preliminary Spreadof Flame Test(l),
~hich,classifies surfaces according to their ability to support,flame
,in :the presence of supporting radiation of, standard intensity, vmS carried
'out' as giving an indication of the behaviour of the surface in fires that
have attained appreciable ,magni tude. The results of' tqi?, test lVere,' of
course,,,mainly of, interest for treated wood that cou Ld not be ignned under
'the conditions of the surface flamrnability ,t'est above, but might prove to
,be more,hazardous than untreated wood if ~volyed in a fire started in
some 'other. way, such as in ano ther-vmabcr-la'L,

FlaIJllmbilitytests of both kinds were '~arriedout 'at different' times
after treatment ,of specimens of thewood ~ri 'order todcternUne the time
that would 'have to be'allowed 'for any hazard 'resulting from thetreatnIDnt
to disappear, either by.the evaporation, of:volatileliquidS,or by,the
deeper penetration and dispersion of less"volatile liquids., ' ,. " .. " - . '
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, 2,. ,EXP'.GRDBNTAL . ,':',:.'
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, 'The wood chqsenvVasth~~~so~~d sapwcod of Corsican Pine-(Pinus ,
n1gravar~_calabdc;"). 'Th" s.:,tockused consisted of approximately quarter'
sawn -boaz-de374 ,in., .o-~~cml) thick} ,the,surf~oes we,z;e ,inolined at ,lOOre
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,; '~, l·t ';ViII ;b~se~n trili.t,:;tli'e:\llro~t of 1iqu'i'd ~bs.orbed"is 's;milar for
bruahdng on vert'ica1.surfaces and. '2. min. iJTlmersi6n and, again, for'r
brushing On horizo'nta1 surf'acea ·and.S min. dIill11CrS:LOn., '" :",' ','
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After treatment "as described·:in section 2.2•. -bhe 'specimens, were
n+16w~'d. to dry, '(or 0te~p,ls .of ,*,::;1. and',.4: 1'io~rs 'an~,' ~vhere"riQoe~sarYI
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for multiples of one day before being tested for flammability. These
intervals were chosen for the reason that' drying time~ of up to half of
an eight-hour working <Jay would be of practical interest if the hazard
disappeared in this time; but i~ it did not do so, the drying time
should preferably be measured' inGwhole days.

For the drying times:of up to, 4 ,hours ,the specimens ,were exposed
in the l~boratory, th~ temperature of which was l)I9.intained within the
limits 190 - 2200; these limits were the closest within \lhich it was
practicable to'control the temperature of the laboratory, For longer
times the specimens were stood in a conditioning room at 2200 and 6~,

relative humidity.
,': ;
". ,The' specimens' were weLghed at the end of the drying t:!-me in order

to de termine the amoun t of res idualliquid.,

2.6 'llurfa~El~t:~1..~~y'-Test

.'The wood specimens used for this' test were 15cm Long vx 4.5
broad. Treated surfaces were tested in .t'dO positions, vertical and'
hcr:Lzontal facing upwarda j . for this purpose the specimens wer-e supported
for'testing on stands as shown in Figure 1. An igni tinS source,
consisting of a fully aerat~d coal-gas flame, six in9h~s long, from a
labora tory bunsen burner (inten,al diameter of burner tube ,5/16 inch) -,
was applied across the surface at one end of, the hcrizontaL-specimens,
',~.~~1ica,ted ,in Fig~l, for 3 seconds and then removed;, ,th~ ,,?,pread ~f
any·flame that pers~sted after removal of the bunsen was "noted and '~ts

duration :timed ,dth a stopwatch'. ior tests ,i!l the ',verHcal' po'sition the
:l.gi,:l..ting"flame rras appl.Led 'across the lower 'end of the face, of, the' ',"
sp'epltrqeJ>,:for 2 seconds. , The timEiscof applicatioriof the igniting
flaine.wcre jus t sufficien t to scorch the surt'ace of the Hood; this
,~s considered tO,be adequate for the, ig~ition of any residual
flammable liquid in the wood capable of' iburndng independently of the
';'00<;1. '~ive specimeris were tested at 'eacl1 treat~lent. and drying t:!-me
~d;n each'positio~., As a prOtection against draughts the tests
wer-e carried out in a 2 ft. cube box wl thioneiopen side.'

2.7. 'Surface 'spre~d of flame test

rrt this test 1 a board ,to be'te~ted is supported'in a standard
way with its face at right angles to'a standard radiant panel and a
pilot flame is app.Id.ed for a fixed time to the board at the end nearest
the 'panel. 'The ,board is classified, with respect to fire' hazard, in
terms of certain fixed times and distances for flame spread along its
aurf'a.ce ,

The test was carried out,on the 1/3-scale:apparatus 'vithspecinlenS9;53
x 30.5 om, .: The classification of the untreated wood Was determine9/
from tests on six specimens. 'For, treated wood ,five specimens'were tested
for each treatment and startding' period, 'and any' special 'features'of th~
f'Lame spread ,vere noted. ",:, " ' , '" , r

, >

3. RESULTS

~.l:·SUI.:fa~lainrmbilitY:tests ~:' ~,: ,
•.' '" -. J' -.... .'. ••', ..

3.1.1,. , White spiritandkeros:Lne';']jep;m,dU;g on the interval, between
trea tment and igni..t~9;~, the ~pec:\J)1eI,lS' tr~t~<?-with whi te spirit and

:kerosine behaved ,in -orie 'of.the':folloYling"~ys: wheri 'tested.in .the,

horizontal',poSiJiii:>~,:7.,:::":,:,::";}';: ':,:,~:-\':»':,'"" .. , . .:
. (i) a pez-sLs tent' flame" spread alovily over" the' surface after removal of
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(iii) a transient flame died out as the igniting flame ~~s removed, but
was nevertheless seen to exi.st separately from the igniting flame';

(iv) no flame at all ,due to the treatment oould be'distinguished or,
at the most, the igniting flame had a luminous envelope while it was
applied to the surface'of the speciroen.

"~en white spirit or kerosine were present in specimens tested in
'the vertical position, 'at Leas t half, and often the whole, of the
surface was 'enveloped in flame durll15 application of the igniting flarne.
The persistence of flame after rffnloval of the igniting flanle depended
on the interVal between treatment and testing; ultimately, after long
standing (see 'below), specimens behaved as in (iv) when tested.

~xoept for some of the most persistent flames, the flames usually
died out ~~thout ,charring the face of the specimen; but the edges of
the spccimens wcrc usually oharred and s~oetimes ignitcd by ,the
persistent flames.

The results of the test rrith Hhite spirit and kerosine are
sumrmr-Laed in, Tables IV and V respectiveJ,y.

The Tables give the mean weight of liquid absorbed per unit area
of surface (mg/cffi2) (the, absorption) during treatment, for each group
of five test pieces, and also the mean value for the residue of liquid
in the test pieces at the end of the drying times, expressed both in
the,ahove units and as a fraction PCI' cent of thc absorption. The
results of the flamniabilitr tcsts are represented in the tables by the
rmxamum 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 each group of five in Hhich flames that ware independent of the
igniting flame were observed. An entry of "zero" in the duration
column implies behaviour as in (iv) above, and an entry of"one"
implies transient flames having a duration of one second or less.

It lIill be seen from Table IV that flame spread no Longer­
occurred on specimens tested in the horizontal position 4 hours after
a trea tmcnt of 2' minutes llilJllersion in ,white,spirit, but flames
persisting for up to 4 seconds occurre~t.gn tvro of the five specimens.
The mean absorption for the specimens itljRorizontal tests at 4 hours
'happened to be the highest for the whole series of tests 'ath 2 '
minutes immersion; in the vertical tests at 4 hours the absorption
was equal to the mean, i.e. 18 n~/cm2, for the series,'and a
transient flanle only, of up'to 1 second's duration, wns obtained on
only one specimen. After 24 hours thc specimens showed no surface
flanlJllability. With the heavier treatments obtall1cd with 8 minutes'
immersion, transient flames,of up to 1 second's duration ocourred
irl 4 tests in the horizontal position 24 hours after treatment,
al though s pecdrncns tested in the vertical position wer-e 'non-flanmable
after this period. -10 hours after an Lnmer-sLon of 8 'minutes. for
which the, absorption'was nearly ~7ice that irl the test at 24 hours,

•none of' the specimens showed surface flammability, although the residue
: of whate s pi'rit was appreciable'. "

','lith specimens lli,mersed for 2 minutesin kerosine (Table V) the
tenden9y'for flanle to spread on horizontal surfaces \vas less tharl for
surfaces treated with white spirit,' but some spread occurred
4 hours after trea~nent and transient flames of up 'to 1 second's
duration were: obtained, on most specimens even after 24 hours. For the

,specimens ,tested 4,B hours after 2 nunures immersion the absorption Vias
relcctiv4y too lor: for the flainmability tests to be comparable with
those tes ted 24 hours after trea tmcnt" But, with the heavier
~reatffient obtairled,by an immers~~n of,8 minutes, surface flammability
disappeared, .ccmpkc be'Ly. after,,42 .houra,

"

- 5
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.:.S -iERTIC,u. TESTS

..
Duratd.on 'fest!; giving •Duration.. Imii... Hin" lvIax. . independent max•

sec. sec. flame sec. sec.

al 4 i27~ - - -
- - 5 2 26

0 24 - - -
- - 5 1 11

0 4 --- - -
- - 1 0 1

.. ..
0 0 - - -
- - 0 0 0

_. ~ .. -- -- -' -: ~.- --
.aL 0 19s.¢ - - -

- - .. 4 0 2

I .0 1 - - -.. - .0 0 0.
0 0 - - -
- - 0 9 0

3

o

o

o

o

Tot

Spread

o

o

o

o

o

o 'Tot

5

4

2

o

4

HORlZOI-JTLL TEST

4

I
! 0
i
:--_._-'---

Tests gJ..VJ.Tlg

independent
f'Lame

l~acti.on 'of
amount

absorbed
,.~

,Q

Residue

,---_.-
Amount,
mdcm2

15 ± 7$ . 91 ;'; 5"'
18 :!: 10 87 ± 9

13 ± 4 78 j- 8
13 :!: 15 76 j- 6

16 ;'; 6 59 ;'; 6
6 ;t 2 34 ;t 8

0.3 :!: 0.5 2 :t 3
0.7;'; 1 5 ~ 7

. - -- _..-. --.-

26 :!: 28 58 :t 16
19 ;t 4 50 ;t 19

6 :!: 5 19 I15
6 ± 5 16 a 11

13 ;t 3 23 I7
16 :!: 6 27 :t 5

30 ;t 19
·36 j- 24

60 ± 19
58 :t 23

limOlmt of liquid
absorbed

mg/cm2

.' .
. ~. - --------

Drying
time.
hours

(.-.-._----,-_._- ---- --_._.- --
I
I

Immersion
time.
min.

J.;.O

,
r- -----, - - --- -.-

8 4

2 17 ± 7'"
20 ± 10

1 1 18 ± 4
16 I 7

4 27 ;'; 9
18 + 7-

+24 16 - 5
15 + 2

• 95/0 conf'idencelimits

p Surface of apeoamen charred

-~ -



.. TA3LE V

RESlf.LTS 0]<' SURFJu.;E FIJun.IABJLI'l'Y 'l'ESTS vrra I:EROSIIiE

D,'l
-rli11.

sec.

VERTICAL TEST~

. .. -
5 1

" '-
:

- -
'. 5 1

- - --
" 15

~ •
.i

0 ). 0,
I ,.

U- - --
0 . '0,

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

. ..
- .~.. ~ ~'_._." -._~

.. -- ..
2 25
- -

:

1 57.- ..
I'

0 , 1
- -- ...

- -
., 0,.'/'. ~'.'

0 0
.. - --

oo

HOHIZOI1T.:lli ~'E.STS

o

~---

5. , 0 j 4 •
..

- ! .
_.

5 0 2

-- - -

li. 0 0
-- -
- --

Tests gavang Spread r-Iiliratic;n---' --'Yests -giving
independent ':-Fan. l',18.."'{. Jiun. Max.. independent

flame cm em. S2C. sec. :flame

~-----

--- - ---- ---- _._- -- --.------ -- .--------.-t--------------
e

,,"---~-.-

~ction of
amount
bsorbed

%

32 l' 17
42 ± 21

90 ± 5
90 + 7

'14±: 9
70 £ 12

50 l' '2li­
59 .r 12

:-- ..--- -'-- -- -- _.-
jImmersion Dr-ying Amount of liquid Residu

time time absorbed'
~ min. hours mgjcm2 Anourrt liT

mgjcm2
a

- _._~.-.,. ---
2· 1 22 + 10 .20 :r 10

18 ± 9 17 ;i- 9. . ~ ".. '" ... .'. '" " . . -..
I,..:. , . ' . ,:4 29 + a '22 ± 8-.. -' ....

I 34 ;i- 21 : 2l~ ± 14·".. -t,
27 + 15 'j- 11

.-.'

: !: ~ 13
I ; .. 37 ;i- 15 .. .. 23 ';i- 15

..
, 48 20 + 14 13 ;t 10.,

..
.-

;
+8 lj.2 .. 35:.': 18 13 - 12

• 26 + 15 12 :.'±' 11,· . -. , .- -.. -
-_. - --

"'~ '.;'

\ I

, .- ,

t; ..•
f·, .
,~ .

'i< ;,

. ..•, . ~ ...
..., .... - .

.' ..

:i

! .'

.~..

. .,;. ~.
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T;\.BLE VI

I
RESUL1'S OF SURJ?.ACE F.Lu:a-U·{I\BILITY TESTS Yrp:TH o-DICHLOROBElTZENE

I- - -- f'--
) .--.....

_.~:._-_.
" ~-.... ~:., I -v- .

IH?J."J;fOl,T.'.L TESTS VEHTICAL T:q:n:g;
!...._~

...-•. , .. Spread- lAJration Tests giving Pcrationgiving-- ".."

endenti .. J.fin. liax. Min. "Max. independent N~.. Max.

ame I .)1 em em sec. Bee. flame sec~ sec.-, .__.- - !
- ,

~5 )0 0 0 1 1 - r. -I v.
5 1- I - - - -I

I

~
-

5 0 0 1 1 - I -
- - - - - 5 1

f
, ) b 0

~--f=
- - - - 0 0

.. F--
~" .

bI -- , . , - - - - 2 0 1
I I. -_ . . . . , .

P
1

..- "--l __
I v- :,',"

"Immersion Drying Amourrt of' :(fjiuid Residue
time time" absorbE;d~" " " _._-
min. hours rng.{cm2--•. Amount """"'Fraction of 1'ests

i . mg/cm2 amourrt inde,
absorbed .p

• L ". •"_.J..
I';

i '- -'0__.'--:r--'--
2 :L 37 .t 13 93 ± 3.;. 39 -,13 ."~

"" 33;1-f 9~' 31 + 9 93 + 3-
~ -

1 77 ':-147: 70 ± 43 89 .t 6~

63 '.:!"!26- 56 + 26 87 + 8
;

24 61 .:-/.20~ _.. 13 + 6 22 + 4-- -
~-

8 . :i. 74- ;!"! 16', 72 + 15 98 ± 1
'c \

..
. -_.
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In general; the absorption for·a given time of immersion of the
specimen, and the residue 'after a given drying time, were too variable
for any useful quantitative relationships to be derived. But it will
be seen in Table IV that, for specimens tested.in the horizontal
position at. intervals of -': hour, 1 hour and 4··hours ·~fter 2 minutes
immersion in white spirit, the mean residues are similar in absolute
amount but they decrease s t ead i Iy with increasing time when expressed
as a fraction of the absorpti'm. This suggests that the decrease in
surface flanimability that accomparried the increasing drying time was
due to a loss of the more -vo.La t l Le fractions of the white sp irit. A
similar effect is apparent for spec imens treatc>d with kerosine and
tested at intervals 01'1,.4 and 24 hours. (Table V). '

3.1.2. Ortho dichlorobenzene. The results of tests with this liquid
are summarised' in Table VI in the same wa;;' as above.

When the igniting flame was' applied to treated specimens a large
smoky flame was produced covering up to about three quarters of the
surface of vertical speciffiens, but it di~d out almost immediately on
removing the igniting flame. Not even with the heavy treatment,
obtained Qy 8 minutes immersion, did the flames persist for more than
one second when tested +hour after t.r e atment , It was cl'oar that the
ortho dichlorobenzene could not. be induced to burn with a self-supporting
flame under the conditions of test.

3.1.3. Technical ,-,hite oil.· In a total of fifteen tests at j; hour
after trea~ments that varied between 1C. and 30 lng of technical white
oil per om of surface, only transient flames of less than 1 second's
duration werc obtained on specimens tested in either the horizontal or
vertical position. 'i!hen the igniting f'Lame was applied for a longer
period of 5 - 10 seconds to specimens in the vertical pos i.t Lon , a
larger luminous flame was produced than with the usual 2 seconds'
apIJlieation; but this flame also died out in less than a second when
the igniting flame was removed, There was no indication that a self-
supporting ':'lame could be .initiated under thre,;e conditions.

Even when specimens '."ere t.e s tcd in the vertical position the base
of the luminous flame spr-ead for not more that} r bo ut; 2 em over the
surface during th..~ .a;)I-'liccition of the igniting f'Lamc for 2 seconds.

3.2. Spread of fla,,~ tests

T11e urrtr-eated wood wcs in Class 4. of the standard spread of flame
classification*; i.e. it was classed among surfaces of'rapid flame
spread. '

In' general, when treated wood was tested, the wood and vapour
from thc liquid treatment tended tabum independently. The vapour of
the liquid burnt ahead of the flame due to the burning wood, and the
character and'extent of this advance burninG depended an the nature and
amount of the liq4id present. The flames from the liquid were
intennittent flashes over the surface of the wood, On boards
containing the la~ger a~ounts of liquid the fiashes were larger and more
frequent. ':In extreme cases these f'Lashe s merged into a continuous
flame that per-s i s'ted for"seve'ral minutes and iignited the wood for a
short distance ahead of the normal flm;,e f'rortt of the burning wood, but
usually the' flam8Bfro~ the liruid qid not effect thp wood ,

. .. ; ~ , ..
Examples of the .type. Df flame 'spread ob&erved on wood treated with

kerosine arid the ,"cchnical white oil r'espe c't fveLy are given in
Figures 2 and 3.

, ,

..
-spr-ead of flame" was 9.4 om; . at 1

" ! .'

If
The "effeotive
at 3i; min.,

..

. " .. "

". t . ,. ~ ~:

min. and 22.3 em,

i
'.~. ..,. . ".
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T,illLE VII

"
RESULTS OJ!' S1JR]<'ACE SffiE!.J) OJ!'...FLlJ'dE; TES'fS Ylrra ',:1ITrE SFlIlTI

Jimnersion Drying Amount; of liquid Residue Behaviour of Vapour 1'1ame
time time abs=b~
min. hours mg/cm. Amount ~raction of HV

• of Maximum Maximum . Time to maximum Maximum
mg/cm2 amoune occurences spread advance spread duration

absorbed em em min. sec. min.
f6---

2 4 35 .:!' 15 20 .:!' 10 54.:!' 8 5 Total 29 0 15 5

24- 27 + 8 .:!' 4 ;t 7 0
,

11 30 - - - -

8 24-. 34 ! 14- 15 + 8 42 + 14- - , 1 Partie,1" - 1- -_.
-.•.. -.....,---....... .

'-"' _. •
4B 38 .:!' 8 7 + 4 21 ;t 11 0 - - - -

- .-
• . ActuaJ. .distance not recorded.

. ,

-r .
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TABLE VIII

RESULTS OF S1JRFAG'E SmEAD Ol~ ];'L.'J:lE TE3TS \lITH lCEROSDIE

, .

.,'. '"

.-
Innnersion Drying Amount of liquid Residue Behaviour of vapour flame

time time absorbed.
min. hours ing/cm2' . <Amount. Fraction o:f. NV

• of Maximum .J1aximtun Time to maxdmum Maximtun
", . mg/cm2. amount occurences spread advance spread duration

.. , . .. . - . .. ... ... , absorbed em om min. sec. min•.... Co'
. /0

..
2 24- 25 ± 11 19 ...

9 80 ± 4 5 29 15 1 30 3....
-' '"

42 27 ... 10 8 ± 6 30 .t 12 3 Total 20 2' .1 10 .
72 :.t 13 6

...
6 26 ... 17 0.22 - - - - -..

·8 '72 58 :!: 31 38
... 19 65 ...

9 4 Total 25" o. -... -
" .. , ... - ., ... . ,""- .... . ,.

96 42 ± 37 13 ± 17 25 ... 20 2 T'otal 15 r , 40 5.
o •

0

168 38
... 12 6 .! 5 17 ... 10 0 ..- - - -. . ,

..

.-.".. ' .' .

.. 25, om at 18 sec.
." ~ .
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T:\BLE IX

RESULTS OF' si'rnFACE SmEAD OJ!'FLAME TEST 'JITir o-DIcHtoROBEliZENE
.' ..

-.. , .-.. -"
Immersion Drying Amount of"liquid Residue Behaviour of'vapour flame

time time absorbed.
,- ---:-rrj~ximum- "~:"'." hours ,.,mg/em2 Amount lIT-action of NU

• ot: tiaY.imum Time to maximum Maximum
" " '"

TniYem2 spread ':' ' durationamount occurences spread advance
-. !.;;- absorbed em em nun, sec, min. •

, .. I:'- 0,- -.. .. ..
2 80 + 36 ','

71 + 35 96 + 17 5 .~ .-' Total 28 0 :30 11- . .. . ,. '. , ,

+
..

:
.4" 50 26 25 + 14 50 + 5 3 23 22 0 30, ... - - ..

-" .. .. .. ',' .. , .. .. ' ..

.c- " 24- 57 + 11 23 + 23 38 + 29 0 - - - - ,
, ,

...- -- ,-
, , "

...8 + 4D 4D + 36 + 18 3 Total 1.4- 3 50.. .- ... 24- 99 - 29 , .. -, ,
..

4Il + 33 31 + 15 33 + 8 1 18 8 10 sec",93,- -'.. ," .... . "- -_.- .., .... ' , ,, .,.; " " -..- , ...-.
" "

72 80 ± 39 17 + 13 20 + 6 0 -,..
-: - - -,,' ..

' .. .

, ...., -Brief' 'vapour 'fl-ame'B'beginriing at 1 min. 40 sec. when t:lame-front on wood reached 10em.
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TABLE X

RESULTS OF SljRFACE SPRE!\D OF :WLiJ1E TESTS '..rITll THE TECHlITCAL :iHITE OIL

-

"

Innnersion Drying Amount of: liquid Residue Behaviour of: vapour f'Lame
time time absorbed -

. min. hours mg/cm2 Amount Fraction of: 1'<"• of -Max.imum Max.ilJlum Time to maximum Maximum'
mg/em2 amount oeeurences spread advance spread ,duratiOn"

absorbed em ern min. sec• -min.'·,:·.'
~·o

' ':
.- ' .. -

..' , , .. ' ..... -. , ' ..
8 -, 20 + 4 20 i' 4 100 ± 0 5 13 9 0 33

-, 5
"

+ 22' .± + 7 0 49,1 32 - 31 22 97 7 5 15 2
" "......

.± + + 0)..• ~.
...r'T 4 32 7 32 7 100 0..

-- )see,
216 + 10 20 + 63 + 0) text" 30 13 - 21..

"
-.., ' .. "

'-4--.. .. - ' -

-/3-
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The teclmical \"Ihite oil, which was>reJ.atively non-volatile.
behaved somewhat dif'f~:rently from tile. othe~·..liq\lids. ,: UP,'to 1 hour
after tr';atmcnt flames .due to ignition 91' oil vapour flashed across the'
surface of the wood ah:ead of the wood f:tame,' as'·,iHith. theothcr liquids,'
although the advance ,;as' "iarK~'dlY'less"'iiria:'fh';"·panr.' s "aPpeared to .
travel more .slovlly. At the longer intarvals after treatment this type
of burning occurred on .one board-on'ly and lasted. for 6nl~ about
30 seconds; on thc rd.ot of the boards, :'pw oil:,; whi.ch had soaked into
the wood, was expolIcd end burnt r-eLat iveIy ste',jdily On the surface of
the wood for dis:;ances' bhat varied from ;noth;int{'up to' abou t 5 cm in
advance of t)!e wood flame. . " ...,'

" '

The advance burning of the treat~~ri'ts is hnnlogous to that
observed by Pickard on boatds"'trcD:t6d ',';it11' so7:C "nitrocellulose lacquers3•

'fhe results of the spread of 'flame :te~ts' are summar-a sed in
Tables VII - X. ,.

The mean absorption of 'liquid' andrthc residue aftc'r drymg are
&iven for each group of five boards as before ..'. :. Observations' on the
behaviour of flames due to vapour of t he. liquid used r'or treatment are
given for each group of five tests as follol'.'s:- the number of tests in
which vapour f'Lames occurr'cd ; the maximum spread. L, e , the maximum
distance that vapour flames travelled. along. the. boa rd j . the.. maximum
advencc , 1. e. '~he maxdmum dis tance t,'wt vapour f Laues travelled in
advance of the flames due 'to the burning' wood; the Uti'C taken for the
vapour flames to travel their maximum distance, <md the maximum total
duration of the vapour flames.

Comparing the behaviour of treated boards in front of the radiation
pano L veith the results of t.ho surf' ace flammability tes~s, the following

i. . lliay be noted.

1 I '

One out of five boards tre3ted by 8 ·minutoos immersion in ';;hi te
spirit showed vapeur flames in advance of t ho wood flame for up to
1 minute when t<ostc;d in front 'of the pane.L, 'i'he residue of -'ihite
spirit was such that flames of a fer; seconds' dur r.t i on m;i.ght have
occurred on ignition in' ·the absence of .suP20rting r-ad i.atLon, Except
pcrtaps for tr0atmcnts as high as 6c mg/cm (see Table IV), for v;hich
no comparison is available, the tendency' f'or' advance 'burning in the
presence of supporting radiation disappeared almost as rapidly as
unsuppor-ted surface flammability. .

. "fitll kcz-oaane , on the other hand, th!" tendency for' advance burning'
persisted apprccd cbIy longer t han unsupported surface flammability.,
For example, advance burning' occurr-ed on' two .boards 96 hours ~fter

8 minutcs'immersion in kerosine, when the residue Wf'S 13 mg/cm ;. but a
residue of thie magnitude, 1,8 hOUIS after'trE'atmcnt hy 2 minutes'
immersion, grwe no independent flame whatever under the : conditions of
the surface flammability tests•.

3.3. ~:.lJJlll1ary of the absorption of liqUids by Cordcan Dine

As a check on the rcLatnonehap between absorption and dmme xs t on
time determined for a single board (Section 2.3.), the mean absorptions
for all tests, for 2 minutes.'. and 8.minute's'·-irmrersion·:in 'each of the
four liqUids, have been calculated and areLgiven in Tabl.e·XI,
together ",ith t;le ratios of the mean absorptions at. the :h!o times.

- \ I , ., .

TABLE XI,· .
"

.J3S0RPTIOI'f Ufo' II:.iUIDS BY C0RSIC,J: FWE" ""mg!cm2 ' '::.'.... ....
, .

Immersion time min. 2· 8 x:atio
'-

Vlhite spirit "21 : 1,2 2·0
Kerosine 26

~ 1 •~
Ortho dichlorobenzene 58 1 •
Technic!U white oi;I. .17. 28 t.· 6 .

-14-



For a four-fold increase in immersion time, from 2 to 8 winutes,
the ne an absorption increases by a factor that varies between l' 5 and
2,0, It may be noted that if the absorption wer-e due to simple
diffusion the, amount of, J.r.quad absorbed at a given ,time wou Ld be
proportional to the square root of the time of immersion, and the
amount absorbed in 8 minutes ..ou Id thus be twice the amount absorbed in

'2 minutes. It app~ars from Tables II ,and XI, hrnvever, that the rate
of absorption decreased more rapidly _ith tin~ than would have been the
Case 'for a parabolic law, espeCially after 8 minutes (Table II).

4-. PRACTICAL &PLICATI0N

4-.1. Interpretation of fire tests

4-.1.1. Surface flromnability of treated wood.
results of tho tests to practical conditions is
exposed surfaces.

The application of the
simplest for large

•

,.

Self-supporting flames can be initiated en wood treated witb white
spirit or kerosine. Surfaces so treated must be regarded as hazardous,
in the sense that they may be ignited by an accidental source in the
absence of supporting radiation, for at least as long after treatment
as it is possible for self-supporting flames to travel over them - even
if the flames from the burning liquid do not persist long enough to
ignite the uood , they may 'trave I to some more readily ignitable
material. The tendency ,,1' flames to spread on vertical surfaces could
net be measured in tests on the small scale uaed in this work , but it
m~ be assumed that J on a vertical surface TIitb a reasonably lmiform
treatment, any flame capable of existing independently of the igniting
flame will travel, at least in tJ,e vertical direction, for the Y,hole
extent of the surface •

The transient f'Lame s of up to about 1 second ',s duration obtained
after long standinb pe r i cds were olearly not self-supporting. But, in
view of the large variation in the capacity of the wood for absorbing
liquid, it: seems advisable to assume that there is a possibility of
persistent flames oocurring occas f.ona.LIy for as long after treatment
as it is possible 'co obtain transient flames in tests that are fairly
small, in number, as in tile present work. The occurrence of transient
flames is therd'ore adopted as the ultimate criterion for the existence
of a hazard.

On t'is basis' it foll05s from the results in Tables IV and V that,
at least for large erposed surfaccs of Corsican pine, precautions
against accidental ignition must be maintained for at least'24- hours
after treatment With either white spirit or kerosine.

Ortho dichlorobenzene and the teclmical white oil burn locally
while an ignitirig flame is applied to surfaces treated with either or'
them, but it appears thnt neither is capab.Le of burning with a self-
supporting flame. "

WlJcrc surfaces meet at en nn13J.e '·f l"':~;G t;1,{~n. 100'-\ ~"i' rtrc ncpaznt cd by
relatively short distanoes, nhe application of the r-e su Lt.s of the

r',_ surface flammability tests are not so "traightforward as for large
',,~ exposed surfaces. Examples of such situations ooour in the spaces

'.,between the ,joists and th," underside of a floor, or in a stack of
ti;nber. In such situations flames can be mutually supporting, and
the hazard must aC90rdingly be considered'in the light of the tests of
spread of flame in t1,e pre sence of sup:' -or t ing radiat ion.

4-.1.2. Spread of flame with supDorting radiation. Cases ',in
which persistent flames from the Liouid treatment spread rapidly far in
.advance of the f'Lame due to the burrring wood , and for t1;'2 v.hoLe length
of boards tested in front of the radiation panel, clearly represent a
dangerous conditi,.'n. A fire started in an enclosure YJith treated
surfaccs cap sbIe of behaving in this Viay would develop' much more rapidly
than if the surfaces were untreated. It is possible that the surface
spread of flame from the liquid would develop quickly into a form of
"'flash over" in the cnclosure; this might r' csul.t in t he enclosure
becoming fully involveci immediately or, after brief but complete combustion
of ' the Li quid , might be followed by a second flash-over ch~acteristic of
the solid contents of the encLoaur-e



Treated surfaces that exhibit advance burning of the li(!uid for
only a few centimeters in front of the, wood flame might be have no
differently to the untreated'wood if involved in a fire. But testa
with model enclosures woul.d ~e r-equ ir-ed to, show whetiher- 'a s',nall degree
of advance burning as exhibited In the' spr-ead of flame test could, in
fact, be accepted as indicati:1g no increase in hazard. On the basis
of the spread of f Lame test alone , the tLl\e ,after treatment at which,
the risk of increased rate c.o., deve Lopment 'bf a fire in an enc'Losure
dd sappears can on.ly ,be t.aken' with s af'etr as corresponding with the
point at vhdch advance burning no' Longe r occurs in'the tests.

Subject to t;,e limitations, in section ~" 2. be low, the results of
the spread of flame tests (Tables VII - X) are accordingly interpreted
as follows. For well ventilated enclosures treated wi th whitc spirit
a risk of i,-,creased rate of development of fire' persists for at least
24 hours after treatment but for less thahi""48 hours; " ,with kerosine this
haz ard persists fcr 96 hours bu t 'for less' t;'an one week ; withortho
dichlorobenzene trw hazard persists for 48 hours but for less t" an
72 hours. \1ith the technical white oil, which is largely non-volatile
at ordanary temperatures, any hazard there may be will never be' as
great as fcr the othcr liquids, but it· nill probably persist
indefinitely; while initially, as the oil scaks into the wood,thc
hazard wi.Ll. diminish Viith thae it will u'l t iraace Iy. become a constant
dcpendang ,only on the we Lght of the treatment.

The conclusions in the above paragraph apply particularly to the
treatment of yJarehousee. roof-spaces e tc,.; when, although' the Lnf'e s bed
area may be only a small fraction of the whole, the "hole interior,
surface is treated. When tre~tment'is confincd to infested areas, and
when these areas are, small: compared with 'tl'e whol() , the main hazard will
bc that of ignitabilityby a small s ource , Hovreve r , it is not known
what fraction of the total area of an encIcsuro can be' treated with a
flammable liquid without significantly increasing t'le rate .cf development
of fire, after it is no .Longer possible to ignit8 the treated 'eurface '
with a small source. It therefore seems advisable to base safety .
precaut i.o.is on the.results of the sc)r()ud of flame test regardless of
ti'e area to be treated, unless this':area is obviously quite insignificant. '

For' the volatile liquids th()re .is a possibility that t.rcatied .
surfaces, wln.ch encLose relatively smadL 'spaces, such as in between
joi"ts or :in timb?r s taclcs , may be ign::tte'~~f(_by a s1*\11, source, for at
least as long as Lncre ased rate of development of f i r e a.s p oss fbLe
according to the spread of flame t ort , i. e. for the periods stated
above (subjcct to t hc limitatiPns in section 4.2. below).

'rhe behaviour of the technicnl Vihite oil in the, surface flammability
test2 was such that it is,difficult to in~gine conditiens favourable to
ignition of treated surfaces, by a small source in the absence of
supporting radiation, short of those' t'avour-lng dgna.t i.on. of the wood ''.
itself. It is felt 'that the interpT.etation of the spread cf flame
tests, as, applied to the ignitabilityof surfaces treated with the'
volatile li~uids, may be too severe on the technical white oiJ, and
further tests of a differcnt kind sl:ould be applied tc it.

4.2. Limitntions of results

4.2.1. 'Vieight of treatment. Since the wood was h'es-ted by immersion
until the rate of absorption Vias considerably reduced, and since an
absorbent wood Vias uscd, it is probable .that the ,tr'eatments test.ed ~7ere
as heavy as', if not heavier tllan, any achieved :in the normal, treatment
of sound wocdnork by the application of fluids to surfaces parallel to
thc grain. 'I'he compar t sori of treatment by im;nersionwith treatment by,
brushing, in so far as the latter was r-epre'serrta txive of general practice"
supports .this vacw, ','.".' .

The U3~ of,undiluted ortho 'diohlorob~nzcnc is unconmnn; the
treatments with this mterial, that have beet:L,!:ested are therefore
likely to be heavier than usual for this lTateri.8.l.

; ". -

,

J



End-grain surI'aoe« wi:!.:!. ~-~J,;(,ltJ~ ~surfaoes parallel
to thc. grain and inf""t.<><l wood wi.Ll, absorb more th"", sound 1-' od I

, . t' '11 b . d f .0. n
J.;hI3SG C~r-•.c.H' lcnge:t.- w'y~ng 1mes ViJ. e requJ.re a t0l':' treatment.

".,' .
Liquid that penetrates into joints and cracks in v;o~.~

behind wall plates e tc , , will require longer to dry out than liquiil
absorbed by exposed surfaces.

It is not at pre sent possible to estimate v.h a t these extended
drying times' should'b~ be

4.2,2. Ventilation condition". The d~Jing times for thc disappearance
wi' ha7,!'\1.=(f-duc--lo"-ehe--t"rontmcnt:::; v.ea-c '.lz.:'col::!r!ned for t.:L~GabJ'l. nlU.~rUCOs .

cx.,,,,,cd indoors. Although the area of the 'crcerbed surfaces vias 31l'•nl L
in relation to the volume of the room, ah'ro:cima'cc calculations indicated
that for the volatile liquids wi.t.h 'che lower vapour pressures, i. e. the
higher boiling fraotions of the kerosine and possibly the ortho
diohlorobenzene, the concerrtr-at a- n of vapour in the room could have
risen to an app.rcc i.ab Ie fraction of the saturation vaJue, and the rates
of cvaporation could have been correspondingly reduced t oward.s the end
of the drying times.. Hence , with a high degree of ventilation the
necessary drying times might be aomewha t less th8J1 the ve.lue s that have
been determined for theee liquids; but it is unlikely thut the reduction
will be sufficient to be of p",actj.nnl value, e.&;. suf'f'Lc i.crrt to l'ermit
a reduction of 24 hr. in the 72 hr. reconnnended for ortho dichlorobenzene.

Where the area' of wood treated is largc in relation to the volume
of air enclosed, and ventilation is restricted, longer drying times
"Jill be required unless vcntilation can be increased artificially.
This r-equ.ir-emcrrt will usually apply, for <example, to the treatment of
spaces under floors, to tlill spraying of timber stacks in situ, and to
pretrcated timber that is stacked before it is dried. Again it is not
possible to specify thc cxcended drying times necessary, but a rough
estimate can be made of the mirrimun ventilation rates for large
enclosurcs in order that the drying times shall be similar to those
that have been determined in this vork: this will be; donc in a second
report. The drying times Yiere cbca'iried for amb-ierrt temperatures in
the neighbourhood of 200 C (68'1!»; for lower t cmpcrnt urcs thc drying
times will be longer•.

4.2.3. Con~osition of insecticidal preparation. The drying times for the
disappearance of hazard apply to treatment vrit.h preparations in which
white spirit, kerosine, or the technical white oil arc us~d alone as
solvent for a few parts per cent of active material, and to
treatment wit':. undiluted ortho dichlorobenzene.

It may somet imc s be possible to make r'e asoneb'le forecasts of the
drying times for SCF.;le s irnpLe mixtures of the liquids tested; but, in
general, the drying times for mj~tures of these and otl~r liquids will
have to be determined as required.

5. COl-<'CLUSIONS

An absorbent wood treated with flammable UquiQc commonly used in
insecticidal p~eparations for the control of wOoO~oYm may have an
increased fire hazard in two rcspc at s, as follo\"is:-·

(n) For an appreciable period after treatment the surface of the wood
may be capable of propagating a self supporting flame initiated by
a s mall source.

(b) When the f'Lammcb l.o I'i quad has evaporated sufficiently for the above
hazard to disappear there may still be a f'Lamnab Le residue sufficient
to support a f'Larne on the surface of the wood in the presence of
supporting radiaticn, this flame apP0arilig before ignition of the
wood itsclf.

-17-
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For as long as the latter e:i':Cect persists a fire, started b some
other material, must be lex-.gect~d"to"d'eveJ.op.j,n an enclosure lined with
or containing treated woodwork, or in a pile of treated timber, more
rapidly than if the wood were not -treated. At this stage it may also be
possible to initiate a fire by means of a small source of ignition
placed between ;treated surfaces that meet at an nngl,' "f 1,:ss tltM 1800 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 wiue variation in the amount of
Ldqufd absorbed by different spe't~~ns of WOt"", and in the loss during
evaporation, it is doubbf'uf. whetner/limits within whi.ch the periods of
pez-s Lscence of hazard Fe coutd with saf'e ty be made any narrower than
they are in the table.

TABLE XII

PTlliI0DS FOR FIIt£STi::.l:C~ Ci.\:/ ADDITI(Ji.':i.L F mE HA2.4....TID
('N SUP.FACJH'Rr..:ATED WOOD

--j --
I TIi.:::k of self- Risk of increasedI

Liquid ! 8uPJOo:,-,ing flame rate of fire'
I on surface. deve Iopment ,

flours. Hours.

White spirit 24 - 40 24 - 48

Kerosine 24 - 42 96 - 168. .
O~tho dichlorobenzene 0 48 - 72

After treatment ~ith preparations containing one of the above
liquids as a major co~,onent a drying time should be allcwed equal to
the upper limit of the period for which tbere is a risk of an increased
rate of development of fire, Timber pretroated 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 matin t a fried ,.'

The periods. given. in Table XII ~ere obtained for surfaces of -sound,
quarter-sawn, vicod. .-,ith ",eights of treatment that are believed to be
typical of those attainable in normal application by brushing or
spraying, under conditions of evaporation indoors at te:IlJleratures in
the neighbourhood of 200 C (68'1!'). For wood in whf.ch the absorption of
Li quid is greater than in t heae tests (e. g. infested v.ood}, for
situations in ':Ihich cvaporat aon is retarded through poor- ventilation or
a 10"" temperature, and for wood with the heavier treatrr.ents obtainable
by prolonged soaking or by t,-eatment under pressure, lor.ger drying
poriods vlill have to be nllowcd for the hazards to dizaIP<Jax'.

Tests on nood treated with a tec':'nieal "ilhite oil indicated that the
hazards due to treatments in which this solvent predominate s .-lill be less
than those 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
oil, 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 oil by a small source would be such as to favour
ignition of the wood itself. It is :?ossible that the rate of development
of a fire in a room would be increased if the v.ocdwcrk wer-e heavily treated
with the teclmical white oil, but it is on this point that the findings
are least clear. Because t"is' oil is relatively non-volatile o.n:;r effect
it may have on the fire hazard will per-s ia t almost indefinitely.
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8. APr"ENDIX

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 °c 155 155

Boiling point at dh:tillntioYl. of 10 ml 162 183

20 165 190

30 -167 199

4-0 16? 207

;0 17:, ~ 2'l3

GO 174 219

70 177 226

80 180 234

90 186 245

95 191 253

98 - 259

98-5 197-5 -
Final boiling point °c 197·5 259

Residue m1 1 5 1· 9

Loss ml 0 0-1

.\
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