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Abstract; In chemical industries, various tests have been carried out to evaluate potential hazard
of the reactive chemicals which easily decompose or ignite by heat or mechanical shock. Usually,
those testing methods have been used pure chemicals. These reactive chemicals, however, are
often contaminated with residual reactants or impurities such as rust in manufacturing processes.
Therefore, the evaluation for the contaminated reactive chemials may be different from those for
the pure chemicals.

In this report, the following three items were investigated to evaluate the hazards of reactive
chemicals with a view of handling in the manufacturing processes, using for an example benzoyl
peroxide(BPO).

(a) Influence of thermal stability by contamination.

(b) Hazard of dust explosion.

(c) Decomposition hazard resulting from ignition of contaminated flammable liquid.

The results showed that some of the impurities in BPO such as residual reactant of benzoyl
chloride or contaminated substances of sodium hydroxide, ferric chloride or ferric oxide decreased
the thermal stability.

From the result of BPO dust explosion test, the minimum ignition energy was around 10 mJ
and the concentration of explosion lower limit was presumed to be less than 15 g/ m3.

The residual methanol in BPO gave a great effect in the explosion hazard, showing that the
iginition of methanol vapour easily propagated to the ignition and explosion of the BPO powder
clung on the wall of vessel. The accumulated BPO on the bottom of the vessel, however, would
not, iginite by the methanol flame if fine BPO were not existent.

Keywords; Hazards tests, Reactive chemicals, Impurities, Dust explosion, Decomposition by Metha-
nol flame, Benzoyl peroxide '
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Table 1 Effect of the impurities on BPO explosion
BPO MBREERE SN T 3 EATHYOXE
Impurity (CeHs)
Hazard test None cocl HCl NaOH FeClz FeOs
Heat test at 70°C No-exo. Exo. Exo. Exo. Expl. No-exo.
Exothermic onset DSC 108 64 84 76 55 108
temperature. (°C) ARC 91 67 - = - - 57 - -
Drop ball test (261g 40cm) A - - - - - - L* O
Friction
A _—

sensitivity test (4kef) A o = =

Exo: Exotherm, Expl: Explosion,
after deliquescence

O: Explosion A: Partially explosion * No explosion



- 94 - FERZ SRS RIIS-RR-91
Table 2 Minimum ignition energy for BPO
BOABRIFZNE—DHERR
E (mJ) 50 25 15 7.5 5
Result Expl. Expl. Expl. Comb. No-expl.
*1 1/1 1/1 1/2 1/5 0/5
*1: (No. of explosion/No. of tests)
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