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Abstract

Chambers, made of tin plates 30 x 30 x 150 cm in dimension, and divided into 3 parts, were used for detecting the horizontal
diffusion of phosphine through grain. The middle part, 90 cm long, was fully loaded with corn, sorghum, or paddy rice. Phosphine,
generated by aluminum phosphate applied to one end of the chamber, moved horizontally through the interstitial spaces among
the grain mass to the other end. Every 24 h, concentration of the phosphine at each end was measured by using Auger gas
detecting tubes. At 24 h, the concentrations of phosphine at the application end and the other end of the chamber were 3250 and
400 ppm in corn; and 3600 and 500, 3700 and 520, 1200 and 1100 ppm, respectively, in sorghum, paddy rice and the control. The
ratios of the concentrations at the application end to the other end were 1:0.12, 1:0.14, 1:0.14 and 1:0.92 in corn, sorghum, paddy
rice and the control. In the control, the concentration between the ends balanced at 48 h, being 1100 ppm; however, in corn or
paddy rice, it reached balance at 144 h, the concentration being 410 and 500 ppm. Due to the oxidation and absorption by the
grain, the phosphine concentration decreased day by day. At 240 h, the average concentration was 550, 170, 185 and 285 ppm, in
the control, corn, sorghum and paddy rice, respectively.
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Fig. 1. Dimension of the chamber used for detecting phosphine diffusion through grain. Aluminum phosphate was
applied to ¢chamber B; Chamber D was empty; Chamber G centained serghum, corn, or paddy rice; A and E

connected to a gas detector for taking gas samples.
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Table 1. Diffusion of phosphine from chamber B through cereal to chamber D after applicatien of aluminum
phosphate (AIP)
Concentration {ppm) of PH; at various times (h} after application of AIP
24 18 72 95 120 144 168 192 216 240
Corn
Chamber B 3250 1550 880 790 570 410 380 290 210 170
Chamber D 400 850 820 610 410 410 370 280 200 170
Average 1825 1200 850 700 490 410 315 285 205 170
B/D 1:.0.12 1:0.55 1:0.93 1:0.77 1:0.72 1:1 1:0.97 1:0.97 1:0.95 1:1
Sorghum :
Chamber B 3600 1700 1100 900 600 500 450 350 260 190
Chamber I} 500 900 950 700 430 400 380 310 250 180
Average 2050 1300 1025 800 515 450 415 330 255 185
B/D 1:0.14  1:0.53 1.08 1078 1072  1:08 1:0.84 1:0.89  1:096  1:0.95
Paddy rice
Chamber B 3700 1600 1050 930 650 500 480 490 370 290
Chamber D 520 1006 950 900 620 500 470 380 350 280
Average 2400 1300 1000 G415 635 300 475 385 380 285
B,D 1:0.14 1:.063 1:091 L1097  1:0.9 1:1 1098 1097  1.095  L.0.97
Control

Chamber B 1200 1100 1100 1000 900 840 860 na0 hh0 hb0
Chamber D 1100 1100 1100 1000 900 840 800 550 350 550
Average 1150 100 1100 1000 900 £40 BU0 H50 350 550
B/D 1:0.92 1:1 1:1 1:1 1:1 1.1 1:1 1:1 1:1 1:1
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Table 2. Mean weight and the interstitial volume among kernels per liter of grain

Grain Weight (g)* Volume (1) among kernels*
Corn 74012 (0,368 +0.020
Sorghum 677122 0.424+0.019
Pady rice MEE11 0.460£0.017

* Mean of 5 samples (mean + S.E.).
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Horizontal Diffusion of Phosphine through Grain
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ABSTRACT

Chambers, made of tin plates 30 X 30 X 150 ¢cm in dimension, and divided
into 3 parts, were used for detecting the horizontal diffusion of phosphine
through grain. The middle part, 90 cm long, was fully loaded with corn, sor-
ghum, or paddy rice. Phosphine, generated by aluminum phosphate applied to
one end of the chamber, moved horizontally through the interstitial spaces a-
mong the grain mass to the other end. Every 24 h, concentration of the phos-
phine at each end was measured by using Auger gas detecting tubes. At 24 h,
the concentrations of phosphine at the application end and the other end of the
chamber were 3250 and 400 ppm in corn; and 3600 and 500, 3700 and 520, 1200
and 1100 ppm, respectively, in sorghum, paddy rice and the control. The ratios of
the concentrations at the application end to the other end were 1:0.12, 1:0.14, L:
0.14 and 1:0.92 in corn, sorghum, paddy rice and the control. In the control, the
concentration between the ends balanced at 48 h, being 1100 ppm; however, in
corn or paddy rice, it reached balance at 144 h, the concentration being 410 and
500 ppm. Due to the oxidation and absorption by the grain, the phosphine con-
centration decreased day by day. At 240 h, the average concentration was 550,
170, 185 and 285 ppm, in the control, corn, sorghum and paddy rice, respectively.

Key words: phosphine, diffusion, corn, sorghum, paddy rice.
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