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Sorption of Phosphine in Cereal Grains and Beans. Yukihiro Soma, Hideaki KisHINO and Toshiyuki
AKAGAWA. (Chemical & Physical Control Laboratory, Research Division, Yokohama Plant Protec-
tion Station). Res. Bull. Pl Prot. Japan 32 : 47-50 (1996).

Abstract : Cereal grains and beans were fumigated with phosphine at doses of 0.5 ng/ ¢ and 2.0 ng/ ¢
at 15 °C for 6 days with loading of 0.25 kg/ ¢ and 0.5 kg/ ¢ to study sorption ratios to commodities.
The sorption ratios were classified to three categories on the basis of the residual gas ratio (residu-
al gas concentretion after fumigation / applied dose of 0.5 ng/ ¢ or 2.0 ng/ ¢ X 100) ; lower soption
ratio (100 ~ 145%) : brown rice, wheat, rye, barly, soybean, seasame seed and coffee bean, middle
sorption ratio (60 ~ 90%) : maize, peanuts, rapeseed, cashunuts and cocoa been, and higher sorp-
tion ratio (0 ~ 45%) : cotton seed, milo, buck weat and safflower seed. Higher CT value radios of
100 ~ 140% were confirmed on brown rice, wheat, rye, barly, soybean, seasame seed coffee bean,
maize, rapeseed and cashunuts when compared the two CT value ratios (CT value without com-
modity / CT value with commodity X 100). Phosphine fumigation for such commodities with lower
sorption ratios could be possible with lower doses and shorter periods than aluminium phosphide.
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Fig. 1. Fumgation appatatus and gas collecting system

used for phosphine fumgation.
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Table 1. Progressive gas concentration and gas residual ratio for cereal grains and

beans fumigated with phosphine at doses of 0.5 and 2 mg/ ¢ for 6 days at 15

°C with loading of 0.25 and 0.5 kg/ ¢ .

. Dose Load Gas concentration (mng/ ¢ ) Gas residual
Commndity .70y il T 2days __ 6days  ratio(%)
brown rice 0.6 0.5 0.5 100
coffee bean 0.7 0.7 0.7 140
cocoa bean 0.7 0.5 0.3 60
peanuts 0.5 0.25 0.6 0.4 0.4 80
cashunuts 0.8 0.5 0.4 80
seasame seed 0.7 0.6 0.5 100
cotton seed 0.7 0.3 0.2 40
wheat 3.0 2.6 2.5 125
rye 3.6 2.5 23 115
barly 3.1 2.8 2.9 145
maize 2.0 0.50 2.8 2.2 1.9 95
milo 2.7 1.6 0.9 45
buck weat 24 0.1 0.0 0
soybean 29 2.1 2.0 100
rapeseed 35 23 1.4 70
safflower seed 37 1.1 0.4 20

* Gas residual ratio = ( residual gas concentration after 6 days / initial doses of

0.5and 2 mg/ ¢ ) X 100.0
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Fig. 2. Progressive gas concentration during fumigation
in cereal grains fumigated witht phosphine at
dose of 2 mg/ ¢ for 6 days at 15 °C with loading of
0.5kg/ €.
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Fig. 3. Progressive gas concentration during fumigation

and gas residual ratio for wheat fumigated with
phosphine at a dose of 2 mg/ ¢ for 6 days at 5, 15
and 25 °C for 6 days with loading of 0.5 kg/ ¢ .
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Fig. 4. Relationship between phosphin gas concentration
and gas residual ratio for wheat fumigated at
doses of 0.5 and 2 mg/ ¢ for 6 days at 15 °C.
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Fig. 5. CT value in each commodity fumigated with phos-
phine at a dose of 0.5 mg/ ¢ for 2 and 6 days at 15
°C with loading of 0.25 kg/ ¢ .
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Fig. 6. CT value in each commodity fumigated with phos-
phine at a dose of 2 mg/ ¢ for 2 and 6 days at 15
°C with loading of 0.5 kg/ ¢ .
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