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Simple Method of Test for Oxidation Capacity of Solid Chemicals
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Abstract : It has widely been discussed on the definition and classification of dangerous chemical
substances for the purpose of their safe production, handling and transportation. From a safety point
of view, it is preferable to determine by appropriate tests whether or not a chemical substance has
hazardous properties such as detonability and high combustibility, or in which group the chemical is
classified. Though various kinds of test method are presented so far for the evaluation of hazardous
substances, it is not easy to carry out all of these tests because they require higher cost and
tremendous time for evaluation. In addition, recently the ratification of the Basel Convention has
forced us to control international transportation of hazardous wastes. The domestic regulation based
on the Convention requires to test and evaluate if a waste is hazardous or not. It is impracticable,
however, to apply those methods enforced by the regulation for testing “waste” with widely changed
compositions and physical characteristics.

In this paper, a simple test method is proposed for testing oxidation capacity of chemicals in the
shape of powder or granule. The oxidation capacity is worldwidely classified as one of the hazardous
properties of chemicals. The standard method for testing oxidation capacity is the Burning Test as
defined, for example, in the Fire Prevention Law. In this method, each test shall be performed on the
mixture of wood-powder and the chemical with total mass of 30g, thus a test necessarily gives a
threatening of burn to the examiner in case of highly oxidizing substance, as well as much amount
of smoke in a test area. So the test is recommended to be done in a specified draft chamber, which
is usually expensive. Thus, in developping a revised simple method, the focus has been put mainly on
the amount of mixture under test. The proposed method is to determine the time for complete
combustion of the test mixture on an aluminum foil by use of a controlled Bunsen burner flame,
instead of applying a red-hot Nichrome wire specified in the standard method. The method in this
paper requires only 2g of mixture for each test, 1g of cellulose powder and 1g of substance under test.
Then it gives less possibility of burn and less smoke, and needs no additional equipment or area for
the test. Result of Burner Tests for more than 25 oxidizing reagents has shown that they could be
classified into three groups : the first group burns completely in 5 minutes ; the second group
includes such substance which never burns with flame but is carbonized completely within 5
minutes : substances carbonized only partly in 5 minutes’ heating are classified into the third group.
Comparison of the present results with those by the standard method has shown satisfactory
correlation between their classifications of hazard.

The proposed method for testing oxidation capacity may not be a substitute for the standard one,
but is distinctly useful in pre-screening of the hazard degree of oxidation capacity of industrial
wastes.

Keywords ; Hazardous waste, Oxidizing substance, Oxidation capacity, Fire Prevention Law,
Burning test
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Table 1 Results of Standard Burning Test.

MR ER D RIERER
(*1) |Oxidizing Burning Time(*2) | Rank
reagent 1:1 4:1] (*3)
B [NaClO, partially 721 2
A |KCIO, 292 23 1
A |KCIO,; 81 25 1
A |NaClO, 5 1
A Ca(Cl0), 97 39 2
A |KBrO, 36 13 1
A [KNO, . 57 32 1
A |NaNO, 58 2
A |NaNO, 53 24 1
B [NalO, 16 1
B |KIO, 15 1
B [PbO, N/A| partially| 3
B [NaBO, 56 370 2
B | (NH,) ,S,0 | partially| partially| 3
B [K,S,0, partially| partially| 3
A |K,Cr,0O, N/A] 3
A |KMnO, 31 1
B |KCl N/A|l 3
B |Na,SO, N/A| 3
B |NaOH N/A| 3
(*1) : A=results of the previos report?.

B=present results.
(*2) ; the unit is ’sec’.

: partially=burn partially, N/A=burn not at all.

(*3) ; Arbitrary classification in this report.
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Photo 1 Preparation for Burner test.
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Table 2 Results of Burner Test.
N—F —INEREAERDBERER

Samples Igniting Time (*1) | Rank (*2)
NaClO, 104 2
KCIO, 78 1
KCIO, 91 1
NaClO, 5 1
Ca(ClO), >300* 2
KBrO; 42 1
KNO, 67 1
NaNO, 72 2
NaNO, 17 1
NalO, - 30 1
KIO, 33 1
PbO, 52 3
NaBO, >300* 2
(NH,),S:0, >300 3
K.,S,0s >300 3
K,Cr,0, >300 3
KMnO, 35 1
KCl1 >300 3
Na,S0, >300 3
NaOH >300 3

(*1) ; the unit is ’sec’.
: >300*=not ignited but carbonated perfectly
>300=not ignited and carbonated partially
(*2) ; hazard-ranking defined by the burning test.
(ref. Table 1)

Table 3 Correlation of results of Burning test and
Burner test.

N—F— AR & MRREHERIC & B IR

ROEE% | |
rank 1 rank 2 rank 3
rank C 0 0 6
rank B 0 2 0
rank A 9 2 1

classified based on results of Burning test
rank 1 =severly hazardous

rank 2 =hazardous

rank 3 =non-hazardous

classified based on results of Burner test
rank A=ignited within 5 min.

rank B=not ignited but carbonated perfectly
rank C=not ignited and carbonated partially
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