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| Summoxy

There is no significant change in ignition time at a given intensity
of irradiation after prolonged'prelnmlnaxy heating within the range of
temperatures (120-180°C) but the minimum intensity at which ignition was
possible was progressively ra.lsed with increasing severity of preliminary
heating, This increase is shmm to be related to the loss in volatiles.
during the preliminaxy hea.tlng. Values of the reaction constamnts are in

good agreement with those found elsewhere,
I
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THE EFFECT O PROLONGED HEATING ON THE °
SUBSEQUENT SIPOI@ANED'US IGNITION OF OAK

| by

D, L. Simms, _Va.lerief E. Roberts and Constance J, Cook.

4, Tntroduction |

Specimens of oak expoe.ed tlo different intensities of radiation for the
same time and then subjected $o.a much higher mtens:x.ty of radiation appeared.
to ignite at different times ) * The mumber of specimens tested was not large
enough to warrant firm conclusmns and because of the theoretical and practical
importance of this problem, fqrther experiments have been performed using an
oven which could be kept at a uin:.fom tenperature. .

2, Experimental method |

Oak of density ranging frO'm about 0,6 - 0,8 g/emd was cut to a nominal size
5ecmx5enx 1.2 om thick,. The pieces were dried in an oven at a.ppmma.tely
950C for 24 h,, and allowed to lcool over phosphorus pentomde The density, was
then obtained from the weight a.nd volume when oven=dry, Specimens were then
further heated in an oven at a; constant temperature, Details of the experimental
conditions are given in Table 1 below, Each batch consisted of 12 specimens and
each set contained a control bal.tch

| TABLE T

Oven temperature

180°C

15 h 5 days

|
| Skh 18
104 h o
12 days || 9 days 72 "
|
l

N N
=2~ 3

After heating the density of selected specimens was determined,

" The source was a i % lsqua.m'ga.s fired radiant panel and the intensity at
any point was measured by a water cooled thermépile, The specimen was moved
rapidly into place in front of the radiant panel and the ignition time measured,
The experiment was repeated mrer a range of intensities, The results are shown
in Figs, 1a = ¢, The pos:.‘clon of the contimwous lines-is the same on each graph
as it refers only to the controls which were not preheated,



3., Discussion of results

The physical appearance of the specimens changed considerably the 1
heating (Flate I). At 1200C, at 150°C and for short exposures at 180°C (€27 h)
the specimens darkened to various shades of brown but for long exposures at ‘ {.

1809C (>27 h) the specimens charred and some become deeply vitted, This may
account for the greater variation in the ignition times at this temperature.
There was no significant variation in ignition time with prolonged heating
(rig. (12 = o), although there were at least two anomalous results for wood
heated at 180°C, All three batches of controls lie on the same curve,

On the other hand, the minimum intensity at which ignition cccurred
increased with increasing exposure by an amount related to the loss in weight
of the specimens (Fig, g%, Here too, there is a good correlation for all the
results except for one specimen heated at 180°C,

4, Discusaion and conclusions .

The volatilising of some of the components of the wooEt }eads to loss in
weight of the speoimens, and this has been shown by Stamm to follow a
first order reaction equation, i.e., the rate of production of wvolatiles is
direotly proportional to the amount of wvolatile present at that time. Thus,
if the initial concentration of volatiles has besn diminished, then the rate
of production of volatiles at any time will also be dlm:m:.shed proportionally.
In the range of the present expenments, the ignition time does not vary with
the preheating condition and this is consistent with its being insensitive to
the rate of production of volatiles (3),

The minimim intensity for ignition deces depend upon the preheating
conditions and is therefore sens%t')’n.ve to the initial loss in volatile content
as has been suggested elsewhere :

These results suggest that volatiles are given off at temperatures as low
as 1509C and possibly as low as 120°C, If these volatiles were confined, a
flammable mixture could form which could be ignited by a pilot source,
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| Appendix T
Values of: the Reachion Constants

e

~J , The rate of loss in weight of the volatiles may be assumed to follow a first
B order Arrhenius reaction i.e. | -

| %—‘i,—* = w £ e BT (1)
where & is the volatile content at time 1
F is a frequency fam:or
" E an activetion energr
R the gas constant |
and T the absolute temperature

Por isothermal heating Eqwai.tion (1) integrates to give

EH

logé%:‘) -fe "E/RT x (2)

where @),, Q) are the :lm.tzll.al and final concentrations and
'I"G is the time of heating.

A value for @, of 0,62 has been’ assuned (4) ang the results for specimens
heated at 150°C and 4180°C are shmm in Fig, 3; the results for 1209C are too
scattered to be used. From the slo gs of the straight lines eduation (2) may
be solved giving values for £ of 10101 and E of 35,000 cal/g.mole. These
values are in good agreement with those given elsewhere (2)(5),
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