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Research on the Effectiveness of Sulfuryl Fluoride Fumigation in Brick Silo

CUI Miao', HUANG Cheng-bing’, FANG Jiang-kun®, FANG Zhi-yi’, WANG Zhong-ming' >4
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Abstract: To investigate the insecticidal and protective effectiveness of sulfuryl fluoride fumigation in brick
silos, three warehouses with different air-tightness were used for evaluation by analyzing gas uniformity,
concentration retention time and insecticidal effects. Whole warehouse non-circulation fumigation and
circulation fumigation were adopted with different fumigation concentrations applied. The experiment results
show that sulfuryl fluoride gas can naturally diffuse thoroughly through a 10 m grain pile within 4 hours, and
achieve uniform gas in the entire warehouse within 24 hours. However, circulation fumigation caused a large

amount of chemical loss and the concentration retention time was comparatively short. Results also prove the
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concentration of 5 g/m’ can achieve a desired and rapid killing effect of 4 main types of pests in stored grains.

Key words: sulfuryl fluoride; brick silo; effectiveness in application
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Table 1 Experimental warehouse
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Table 2 Fumigation method and dosage of
experimental warehouse
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Table 3 The change of sulfuryl fluoride
concentration in No.Z3 warehouse

o SRV (g/m) o
HEl/D 2 i R ORUE ORUE OBUE ORI MU 4
15m 4m 6m 8m 10m -Fy

40 63.1 80.8 933 66.1 552 28.0 64.7 0.3
10.8 354 425 522 444 30.6 399 419 0.6
19.0 242 281 358 28.1 237 226 277 0.6
266 19.0 21.0 265 224 17.7 222 220 0.7
345 153 169 207 18.8 13.6 20.8 18.2 0.7
44.0 13.6 147 167 153 107 176 150 0.6
526 109 123 136 132 9.1 142 125 0.6
70.6 10.0 9.7 102 10.0 9.0 10.7 9.9 0.8
76.8 7.8 9.0 104 89 54 100 87 0.5
973 72 7.1 82 74 50 92 74 05

1003 62 60 7.1 68 45 87 6.6 0.5
1193 55 49 56 62 4.1 7.0 5.6 0.6
149.0 50 39 41 36 26 40 3.6 0.6
172.6 44 3.0 32 3.6 27 41 3.3 0.7
196.6 42 30 29 24 23 37 29 0.6
220.8 3.6 24 23 1.8 1.3 23 20 05
2443 33 22 1.9 1.7 1.1 2.1 1.8 0.5
263.0 29 2.0 1.7 1.6 1.1 21 1.7 0.5
293.6 2.5 1.7 1.5 1.5 1.2 2.0 1.6 0.6
360.0 1.6 <1.0 <1.0 <I1.0 <1.0 <I1.0 0.0 0.0
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WZ3AMRKZER (FELE 4), BERE R 4h,
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FRHE 2 AT DUR I B SRR B, (B RR R
W FIARAR . 36 h, JICJZ R B IR 2 5 5, 1M LA 8 m
Ab R FE N AAIG, AT RE SR i BT AR 4%
AR ZJEWRBEZRE R, AR, &
TR BR AR, BBk ERIR, &
BN 5.6 gim’, AR TFREBEFRWE, N5H
it 3k R R AR AT G
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Table 4 The change of sulfuryl fluoride
concentration in No.Z4 warehouse

RS5 L5 SHRENMBARETUR

Table 5 The change of sulfuryl fluoride
concentration in No.Z5 warehouse

o SRR /(g/m?) ik
i 8] /h 25 1] MO M RO ORUE R ROE BEaEaa L oo
1.5m 4m 6m 8m 10m ¥

o SRR E /(g/m) ik
5 8] /h 25 [ HURE R RO RO RO MRME BEaEaa o
1.5m 4m 6m 8m 10m

48 429 364 67 53 <1.0 <10 97 0.0
120 289 306 33 29 <1.0 <1.0 74 0.0
21.0 23.1 22.0 207 45 35 1.9 105 0.1
282 180 162 185 39 32 1.8 87 0.1
36.0 165 125 164 3.6 3.1 1.7 75 0.1
46.0 132 95 145 33 34 22 66 02
543 10.8 8.6 13.0 3.1 30 24 60 02
72.0 73 6.8 108 28 25 20 50 02
77.3 6.0 6.5 5.7 2.6 2.9 1.5 3.8 0.2
975 35 39 52 36 35 35 39 07

102.0 32 35 45 31 3.1 28 34 06
1206 28 23 35 26 24 19 25 05
149.5 23 20 3.0 1.9 1.9 1.6 2.1 0.5
1740 24 26 20 27 3.1 1.7 24 05
198.2 1.2 1.8 1.9 1.2 1.6 29 1.9 0.4
2223 <1.0 1.2 1.3 1.2 1.3 2.4 1.5 0.5
2456 <1.0 <1.0 1.1 1.1 2.3 1.3 1.2 05
2643 <1.0 <1.0 1.1 1.0 1.9 1.3 1.1 0.5
2923 1.1 <1.0 1.0 1.0 1.4 12 09 07
360.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.0 0.0

4.0 521 283 <1.0 <1.0 <1.0 <1.0 5.7 0.0
123 357 20.2 1.5 <1.0 <1.0 <1.0 43 0.0
20.0 285 125 84 25 1.7 1.1 52 0.1
28.0 23.6 89 713 6.3 4.0 1.3 5.6 0.1
36.0 200 70 56 6.0 2.1 72 5.6 0.3
46.0 18.0 6.5 5.5 59 23 54 5.1 0.4
53.5 151 54 40 35 20 59 42 0.3
72.0 14.0 50 35 29 20 50 37 0.4
76.6 11.7 45 3.5 3.0 21 49 3.6 0.4
97.5 8.1 48 46 42 28 52 43 0.5

102.0 75 45 43 39 25 5.0 4.0 0.5
120.8 6.0 37 32 28 1.7 43 3.1 0.4
149.5 56 3.0 22 20 12 26 22 0.4
174.0 5.7 26 1.8 33 <1.0 32 22 0.0
198.3 5.0 1.7 1.3 20 <1.0 29 16 0.0
220.0 48 <1.0 <1.0 1.6 <1.0 25 038 0.0
245.5 44 <10 <1.0 1.4 <1.0 1.7 0.6 0.0
264.3 40 <1.0 <1.0 1.3 <1.0 1.5 0.6 0.0
294.6 3.8 <1.0 <I1.0 1.1 <1.0 1.3 05 0.0
360.0 1.8 1.1 1.1 1.1 <10 <1.0 0.7 0.0

AR PIRR T 3he NS AL, AL RS
5% 12 h, H)ZUL AR 2 ARk, RN
PEAHSRZEE T 6 m RE. L& 21 h iRHEIKZ
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2 4 m ARSI I . e RIRE A
97.5 h A IKFI 5], LR TFIGUE N 3.8 gm’,

BOEER 23 05 R AL 3 h 1) Z4 F1 Z5
CH, &R RS E 10 m e, Jf A%
CEMEERNH A, AT FLE AL T KSR
PAJe, FEAHI T G Bk U AR LEARHE PR

Z4 F1 25 G EzE T AMIE, Z5 EEME T
74, H 75 GCWEWE N 10 gm’, & Z4 1) 2
o AESES AT BOI R, RBERET
R R EEAS — 3, PIAS B  BE  SURT- 340k
JER MR 724 M. L5WEMIN, 25 Gr3HF
WAEE A REh TAEARE, FHENFT LI
RIESMIS, SRR FE T K E 27 Y
N
22 EFEFHMBPHR

MR, 3 AR R TR R

B HOBRAYGRRL, ARG AEE. KA
AT B Mg S 4 PP IR BZRERETRR , 4
i R AR AET S o AT HL BN A A R 1 R A P
11 8 JH B IR Jm 2R S LR DR BEAL I B . R
B 5 g/m? (9 AL 3 AT A RO K 4 R0 L

Fo6 IRHEFUEREMHIETE
Table 6 Mortality of adult insect cages embedded in grain piles

&5 HUGE R AE T %% 58 BRI
73 100 KEH
74 100 KRB
z5 100 KRB

TEZRGEI, X 3 0 B i HUHE T S
i AN E H AT Z5 5B RER 9.5 m IR A K S 4
LB REAE, Z4 ALK PR, HAtm
% LT HRAR R A Uk 2 2 3 0 1) A T 9 24 7R R 1
B, Z3. Z5 F Z4 A3 HIR 15 g/m® . 10 g/m® I
5g/m’, GAWEWINERKE, 23 0B6R
IRIGEI PR, EXUETE 5 g/m’ LA AR5k i)
fE5d DL E, BRI, M Z5 6 RIR I E K
£ 10 g/m?®, {ELUR RE R 2 5 7 e B 35 50 2%
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Table 7

Long-term monitoring of pests in the warehouse after fumigation

il Z3

z4

z5

M R ohER RFR PR R

PR RFFR T2

LR RER FFRFR

O 0 N N W R W =
|
|
|
|

11 - - - -
12 - - - -

13 - - - - g 2", BE

kg4t Bim - - -

#id 1, ERAERRMEREL 0.5m, P LEEAF4m, FFREAERTm, FTREMAFI0m, 2, *FREATRE K F R

o 3. FT N RS N H KA -GN E R E

Note:1. The upper layer represents the grain pile depth of 0.5 meters, the upper middle layer represents 4 meters, the lower middle layer

represents 7 meters, and the lower layer represents 10 meters. 2. * indicates the number of pests found per kilogram of grain. 3. The serial
number N indicates the time to inspect the pests in the warehouse in the Nth week after the fumigation is finished.
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