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; ' Surmexy
The fire hazard of sodiim chlorite - sodium sulphate mixtures
has boen dwrestignued; aucit wixturcs are used in an electrolytic

process for the praparation of chlorine dioxide for the bleaching of
flour. In the experiments the salts were mixed with combustible
{cawdust or flour) and formed into small trains, combustion was then
initiated by a glov'a.ng cigarette end. It was found that the
commercisl mixture (chlorite:sulphate::1:2) presents a great fire
hazard when mixed with a combustible;  the hazard remains appreciable
even when the proportion of chlorite in the mixture is fteduced by half.
O%rict safety precautions are recommended for industrial premises using
mixtures containing sodium chlorite.
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7B RELATIVE FIRE HAZARDS (F SODIUM CHLORITE -~ SODIUM SULPHATE MIXTURES
by
X. N. Palmer

Introduction

.This investigation arose from a reguest by the Fire Offices Committee for
informstion concerning the fire hazards involved in the use of sodium chlorite -
sodium sulphate mixtures, in particular a mixture containing 1 part chlorite
(Na C102) to 2 parts sulphate (Nap SO4). This latter mixture is used in en
electrolytic process, in agueous s?;}qt%g?, in the production of chlorine dioxide
(Ci02) for the bleaching of flour ‘1. . As chlorine dioxide is unstable and
reactive it cannot be manufactured and transported in bulk but must be prepared
immediately before use; for this the sodium chlorite is either electrolysed or
decanposed by the action of chlorine: :

2 NaC10, + Oly ——3 2 C10p + 2 NeCl.

The chlorine dioxide readily decomposes, with explosive violence az)-ld should
always be diluted with air %o a partial pressure of 30 mm. Hg or 1ess.(2

A detailed account of the properties of chlorite? Saas been published,
together with a descriptioa of methods of preparation; 3) a summary of this work
ig given here. Chlorites are mamifactured from chlorine dioxide, which may be
produced from the decamposii{ion of a chlorate (such as Na0103). The chlarine
dicxide is then either absorbed in a percxide solution: ‘

Ca 02 + 2 Cl02 ~——P Ca (C102)5 + %2,

or is bassed over a reducing agent such as carbon, before absorption in'alkali',
to avoid the formation of uneconomic amounts of chlorate by-product.
Camercial grade sodium chlorite always contains both chloride and chlorate as

impurity.. .

The oxidising properties of sodium chlorite have been investigated
particularly with regard to its use as ‘a bleaching agent. The chlorite (NaCl0s)
is less stable than the chlorate (NaClO%) but more stable than the hypochlorite
(1¥aC10);  thus on heating to 175°%C it dccomposes ;

3 NaC10, > 2 NaCl0s + NeCl.

Sodiwi chlorite is lmiown to react violently with combustibles such as
sulphur. and.also with acids (yielding chlorine dioxide). However, the
reduction ia the fire hazard ¢f sodium chlorite caused by the addition of
sodium sulvhate was not known, end this is the subject of the present
inveastigation, )

In the main series of experiments the increase in the rate of combustion
of sawdust caused by =addition of chlorite-~-sulphate mixtures was taken as a
meesure of the fire hagsard, A sccond series of experiments was carried out
using plain fiour instead of sawdust in order to test the principal conclusions;
flour vns not suitable for the main series as it did not itself sustain
smouldering in still air, owing to decomposition and partial liquefaction caused
by the igniting source, o '

Experimental

¥nierials The sawdust used in the main series of experiments was of elm, sieved

tkrouzh a 12 B.S, screen; _ the other oxperiments were upon ordinary plain flour
of eméll particle pize.  The sodium_chlorite was of commerciasl grade and was
stated to be of 80% purity; tho sodium sulphate was of B,P. standard and was

DNLYATOUS, -

Procedure The finely divided salts were weighed out separately and then well
mixed with a-weighed amount of combustibles The resulting mixture was then
formed dinte a small train (1+7 om in depth omd 5+1 em in width) with a metal =
nide, and laid upon on osbestos sheet. Coznbus1_:ion was initicted by placing a
glaing cigametbe cnd upon onc end of the train, and the timeof travel cof the
sehCition mone wes then measured over a distance of 10 cm,  All exveriments -
wiere unden £3Al) odr conditionse '
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Results The main series of experiments was ocarried out using cln

sawdust as cawbustible, the rosults arc given below in Table 1.

Table 1
The combustion of sawdust trains containing sodium chlorite-sulphate mixtures
' R T | Time of travel of
Experiment {Relative weights «f Character of the coa;buqt}on zone
number sewdust chlorite sulphate combustion 80Y on
1 1 1] 0 | Vivid and intense T 0.5
: flaming
2 . 3 1 0 | Intense fleaming 242
3 '3 1 2 Flaming 77
b 6 1 5 Smouldering with 192
cccasional flashes
of flame
7 : 1 1 5 Smouldering with 50
frequent flashes
of flame
) Smouldering, no
L 6 1 0 o] Fiamo I 228

Dermcnstration photographs of experiments 1, 3 and 7, are shown in Plates 1-3,

An bdditional éxperiient (number 5) was carried out upon a train composed
of cqual weights of sawdust and sodium chlorate (NaCl03), for compariscn with
Experiment No.1, Intense flaming wes again produced,.the cambustion zone
travelling at a rate ‘of 18 sec/cm. .

The results of the experiments using. flour as combustible sre given below
in Table 2, . 7 ‘
- ITsble 2
The combustion of fiour trains containing sodium chlorite-sulphate mixtures

.o

IR o : 7 "~ —Time of travel of -
Exrerimont iRelative weights  of Character of the combustion zone
nwdar | flow ehlorite aulphate combustion 8€C/cn
h | ! 1 0 | Vivid and intense 140
| flaming
| : :
& ! : 9 2 | Smouldering with 20
| flashes of flame
i
10 1 1 '5 | Smouldering, no 32
1. _ : flaming -

A photograph of experiment 9 is given in Plate 4.

- Conclusions

N
[

1. The results of;the main series of experiments, ﬁsing sawdust as combustible,-

showed that the binary mixtures of sawdust.snd chlorite are very hazardous. The, .

fire hazard of a 1:;t1:mixture is certainly equal to that of a similar mixture of
sawdust and sodium chlorate, and would sppear to be considerably greater, The

addition of sodium sulphate to the sodium chlorite reduces the violence and speed
of combustion of the trains to some extent, but the mixture chlorite : sulphate
1:5 (emteining only half the amount of chlorite used in practice) still ccused

the trains to amoylder .‘-appmciably: ".I_"g_ister than sawdust alone, An additional
bezard iz the producstién of flashes 'of fleme sccomparying the smouldering

A
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2. The results obtained using flour as comtustible were in agreemsnt with
those for sawdust.

3 In all the experiments described above combustion was initiated by a
glowing clgarette end, the presence of sodium chlorite appeared to increase
the ease of initiation. The transition from glowing to flaming combustion
occirred spontancously.

L, The experiments have shown that a 1:2 chlorite-sulphate mixture is very
hazardous and that a half strength mixture (chlorite:sulphate::1:5) presents

an appreciable hasard., Stringent precautions should, therefore, be taken in .
industrial premises where these mixtures are to be useds It is highly desirable
that facilities for washing down should be made available in such premises and
that all possible sources of ignition are excluded.,

Adoknowledgement Mr. M, D. Perry assisted with the experiments.

References
1. FPervari, Hutchinson, Cruze, Mecham Cereal Chem 1941 18 699
2. Vineent, Fenrich, Synan,‘Woodward _ J Chem Educ, 1945 22 283
3. White, Taylor, Vincent Ind Eng Chem 1942 24 782



L P

r. K

PLATE.l. EQUAL WEIGHTS OF SAWDUST AND
SODIUM CHLORITE

PLATE.2. EQUAL WEIGHTS OF SAWDUST AND

A [:2 MIXTURE OF SODIUM CHLORITE
AND SODIUM SULPHATE



PLATE.3. EQUAL WEIGHTS OF SAWDUST AND I:5

MIXTURE OF SODIUM CHLORITE AND
SODIUM SULPHATE

PLATE 4. EQUAL WEIGHTS OF FLOUR AND A I1:2

MIXTURE OF SODIUM CHLORITE AND
SODIUM SULPHATE

DS 7712/1/88 60 10/53 CL
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