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Summary

Gas Removing Ability of Canister for Methyl bromide

By
Akio TATEYA and Noboru KAwWAMOTO

Research Division, Yokohama Plant Protection Station

The life of the ges removing ability of gas respirator is tested as a rule by the standard procedures
specified in JIS (Japanese Industrial Standards) No. B-9903 and it is determined on the basis of the
so-called breakdown time of canister through the infiltration of test gas. Carbon tetrachroride has so
far been used as a standard test gas because it is considered to give the breakdown time in average of
the wide range of toxic organic gases that are dealt with in the industry. In plant quarantine fumigation,
methyl bromide is most extensively used for the treatment of infested cereals and other products. It is
highly toxic to man and its threshold limit is ruled as low as 20 ppm. For the safety of the workers
in operation, therefore, it is indispensable to test the life of canister against this particular gas. It is also
of vital importance for the users of gas respirator to be fully aware of the life expectancy of the
canister while it is in use. A great difficulty which arises here is that the life of canister can not be
predicted accurately on the basis of the breakdown curve obtained under a regulated test condition.
This is because the gas concentration and other factors which contribute to the exhaution of canister
are variable and beyond control during the actual fumigation work. The authors, to meet the demand
for such circumstances, undertook some investigations on the breakdown time versus weight increase
of canister in exposure to methyl bromide. Results in summary are given as follows.

1. Fifteen canisters of two step type (products of Shigematsu Manufacturing Co.,) were selected
for the tests. Average weight of these canisters was 1241g. According to JIS procedure, methyl bromide
gas was fed into the canister in flow rate of 30 //min. at a) the concentration of 0.5% by volume,
20°C and 50% RH and b) 1% by volume, 30°C and 80% RH. Effluent gas was sampled into collecting

tubes and was measused by connecting Kitagawa’s Gas Detector. At each sampling, the canister was
weighed for the weight increase.

2. Effluent gas showed a logarithmic rise against the duration of exposure. Under the condition

a), the breakdown point (20 ppm of effluent gas) was reached in 122.0 min. in avergage, whereas,
under the condition b), it was within 59.7 min. in average. The effluent gas also increased logarithmi-
«cally against the rate of weight increase of exposed canisters. Percentage weight increase at the
breakdown point was 5.9% and 6.1%, respectively, under the condition a) and b). No significant
difference was found between the two. The increase of effluent gas concentration was particularly sharp
after the breakdown point, but the weight increase of canisters remained extremely slow.

3. By JIS test with carbon tetrachloride, all canisters for organic gases are required to possess
the minimum breakdown time 50 min. before effluent gas reaches the threshould of 5 ppm. In the

present studies with methyl bromide, however, test canisters remained effective for 2.4 times as long as
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the JIS requirement under the condition a).

4. Measurement of the weight increase of exposed canisters will provide a ready and practicable
test for the life expectancy of the canister while it is in use. As far as the two step type canister tested
here is concerned, the maximum percentage increase of 5% should be recommended as the time of

renewal for the safe and practical operation of methyl bromide fumigation.



