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Chemical Risk Assessment of Oxidizing Substances
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ABSTRACT

This paper was concerned with the risk assessment about oxidizing substances as
dangerous goods by burning test method.

The sample. which was formed with the heaped cone-shape. was composed of solid
oxidant and sawdust. The burning time of each sample was measured under the following
various conditions: circumstance temperature, mixing ratio of oxidizing substance and
sawdust, particle size of sawdust and kinds of sawdust.

As a results. the effective combustibility was gained when the sawdust content was 20~
30 wt.% in the sample and the lauan with -30+50 mesh was used. But. although the
circumstance temperature increased. burning efficiency of the samples were not affect by
it.

Finally. the average burning times were obtained by considering the weighting factors
related on the mixing ratio and the circumstance temperature. And then, it were compared
with the combustion risk level and the effects of cation and anion of oxidizing substances
as dangerous goods.
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Table 1 Classification of tested oxidizing

substances
Anion Cation
ClO; (Chlorate) Na', K'
ClO, (Perchlorate) {Na*, K, Ba'?

0, *(Peroxide) Ba™?
8,0, Y(Persulfate) | NH,*. K*

NO, (Nitrate) NH,' Li*.Na" K' Sr*% . Ba"’ Pb" %
MnO, (Permanganate) | K*

ClO, (Chlorite) Na'

BrO, (Bromate) Na’, K'

105 (Iodate) K*

Cr,0; *(Dichromate) | NH,", Na*

ClO (Hypochlorite) | Ca*®

NO, (Nitrate) Na’, K'
* :typical elements
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Table 2 Composition ratio of testing materials

Mixing Ratio
: : : 9:
Raw Materials 64 73 82 !
Oxidizing
Substances 458 | 7.08 |12.08|27.018.0)8
Sawdust 3.0 3.0 3.0 3.0(2.0)
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Fig. 2 DSC curve of sawdust
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Table 3 Effect of sawdust in the burning time
(weight and sawdust content of
sample: 108, 30wt. %, circumstance
temp. :105C) (unit:s/g)

__oxidant | 010, | NaCl0, | NaCl0, | KCI0, | KCIO,
sawdust

“6-30 | maple | 0.37 | 221 | 208 | 586 | 519
lauan | 024 | 277 | 224 | -
(mesh] silver T 043 | 2.83 | 1.94 | 536 | 78

“qpesp | maple | 047 | 2.23 | 171 | 857 | 647
lauan | 026 | 273 | 243 | - n
(mesh) silver | 0.50 | 2.86 | 2.54 | 497 | 6.05

3.2.1 B9 {=

ZQAA2AM 2 ZHo AR YT HAE MPsA
7] 913l -16+200meshe] 9= X & Zte U9
E-2-2 Table 40l 2o A% B2 &3}
o olof gt d44gd<E sodium chlorite. sodi-

Table 4 Effect of particle size of sawdust in the
burning time(circumstance temp:105%¢)

(unit:s/g)

— dustm“dam NaClO, | NaClO; | NaClO,
T0wt.%) | 0.18 386 155
16430 | 20 0.21 2.35 0.87
30 0.24 277 2.2
(mesh) 40 0.38 275 3.06
50 195 557 6.93
10wt %) | 0.20 3.95 179
30450 | 20 0.24 273 2.43
30 0.26 164 117
(mesh) 40 0.77 3.06 3.30
50 180 5.30 8.30
10wt.%) | 0.21 379 212
504100 | 20 0.98 1.50 157
30 0.54 147 2.67
(mesh) 40 0.95 2.95 4.18
50 4.36 730 9.30
10wt %) | 0.22 2.39 2.09
-100+200 20 0.34 1.26 1.9
30 0.95 2.07 3.46
[mesh] 40 1.24 2.97 4.45
50 5.07 9.50 10.00
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Burning Time (s/g)(70%)
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5.Ba(Cl10); 11,KNOy 17.NaBr0y  23.NaND,

6, Ba0, 12,Sr(NOy)2  18,KBrOy 24.KNO;

Fig. 6 Correlation of burning time on the con-
tent of oxidizing substance 70 and 80
wt. % respectively
(circumstance temp: 105¢)
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S.Ba(Cl0z 11.KNOy 17.KBr0s 23. KNG,

6. Ba0, 12.Sr(N03)z 18.K10s

Fig. 7 Correlation of burning time on the con-
tent of oxidizing substance 70 and 80
wt. % respectively
(circumstance temp : 200C)
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Table 5 Classification of burning risk level in
the oxidizing substances

Average Classification of
Oxidizing Substance B%yrr:?g Burrlxsl)ng }%l\?k Level
/gl CHUNG standard”’ CHING
Sodium chlorate 241 1-a I [-b
Potassium chlorate | 650 | [-a 1 1-b
Sodium perchlorate 1.50 I-b I |-a
Potassium- 7‘90 1 i 1
perchlorate 3 07 - I I-b
Barium perchlorate : a
Barium peroxide 024 | l-a I I-a
Ammonium nitrate 5.74 ll-a i I-b
Lithum nitrate 324 | I-b il l-a
Potassium nitrate 775 | [-a I I-b
Strontium nitrate 15.64 — il —
Barium nitrate 59 | M-b I 1-b
Lead nitrate 12.89 — 1 _
Sodium nitrate 25'51 _ 1 _
Potassium- 1 '45 [- 1 -
permanganate : a a
Sodium bromate 433 I-b I I-a
Potassium bromate | 3.14 l 1 I
Potassium iodate 3.88 I-a - I-a
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Aver@ge Classification of
Oxidizing Substance Bl-ﬁlgg Burr}x;n %’\?k Level
‘ofe. CHUNG standard” CHUNG
mmonium chromate ’?33 M-a I 1-a
Sodium dichromate 20.77 _ _ _
Calcium hypochlorite 201 I |1 orll| 1-b
Sodium nitrite 571 | 1-b I [-b
Potassium nitrite :
Ammonium- 1.27 {-b i | -a
persulfate 9.25 U 0 I
Potassium persulfate | 1043 | [* I n-
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