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The barrier property of polyvinyl chloride film to dimethyl
disulfide—a new soil fumigant

ZHANG Yi', CAO Aocheng', JIAO Zhiwei’, HAO Baogiang', TANG Xiujun',
FANG Wensheng',  YAN Dongdong', LI Yuan', WANG Qiuxia'”"

(1. Institute of Plant Protection , Chinese Academy of Agricultural Sciences, Beijing 100193, China;
2. Beijing University of Chemical Technology, Beijing 100029, China)

Abstract In order to screen suitable polyvinyl chloride film (PVC) to replace polyethylene film (PE) with
dimethyl disulfide (DMDS) for soil disinfection, a special device and gas chromatography-mass spectrometry were
used for film barrier simulation and DMDS concentration detection in this study. The barrier effects of seven kinds
of PVC films were test against DMDS, and the impact of temperature and humidity on the barrier property was
investigated. The results showed that the barrier properties of the seven kinds of PVC to DMDS were better than
that of PE, but its performance decreased significantly with increasing temperature, while humidity had no
significant effect on its performance. Plasticizer did not have a significant impact on the barrier performance of
PVC film to DMDS, but the different additives of nanoparticles had a significant impact on the barrier
performance of PVC film to DMDS; the barrier properties of PVC film with higher degree of polymerization
added with paste resin were the best. This study suggested that PVC had a good barrier performance to DMDS and
may replace the application of PE film under certain circumstances. However, field experiments are needed to
further determine its effect in controlling the emission of DMDS.
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Table 1 PVC codes and formulations

PVCAtE PVC code

PVC 4 7=fit )5 Formulations for PVC production

SG-3(FE 41 1300)+SG-7* (B4 700) 48 58K i 2 =ik = %15 (TOTM)
SG-3(R A& 1300)+SG-7(R A JE 700) +3H¥85] — g (DOP)

PVC#1 SG-3* (A JE 1300) +#fig 400
PVC#2

PVC#3

PVC#4 SG-3(FE A 1300) + Bkl

PVC#5 SG-3(RA i 1300) + 4 fbfik
PVC#6 P2500* (A B 2500) Mg P440
PVC#7

P2500 CGR& & 2500) + Mg PA40+BRERES

D = A3k PVC Al B AR AR 3R 5 B AR AR T 5

* indicates the resin models with different degrees of polymerization added in the PVC production process.

B 255 . 99 %6 — H 3k — i (DMDS) i 24 1l T
AR DU RE R A B A ]

RIS AL #%: DB-5 4 3% 4 (30 m X 0.5 mm X
0. 25 mm) \ZHER T694E TH 28 Jh ke 8% 2 HE/E/ B
6890 SAHAIE-5973 BTk AL .5 mL BUREHAR A
ZEES R A FR 2 7] (Agilent Technologies, USA);
UT333 RN EE T A PLRIERH B A R A
1.2 REH*E
1.2.1 HEMERMENZRE

TS B P 2 2 S MR A AR T, 3

B A A — 00 I A 5 [ o 2 i
6.5 cm, N4E 15 em (& 1. ¥ 1 mL DMDS J5i 243
A 2l SRR 38 OIS Ke 1A R R
Hr—AN (3] T SIS Hh e DRI PVC B3 PE yii s
a7 [T 100 5 b — 4 (6] e 80 A e 1
FHERTA e 1 2 B B A B 47 B b Sk 57
AR5 AT o ORI T ) s = PR O YR R
PRI B FR A o R 3 R I 28 2 AT R
1o BN JBURE 11 3447 — > PR 48U e S i e 88 I [
S AR B S o 11 e 0l RAE TR, Z e



* 76 - 499 45 17 2022

I SRR i RN DMDS (996 2 3
1o A JEE B IS 1) B A A+ A [+ Ak B0 o) 2
AR TERI LS .

1 HEERENERE

Fig. 1 Devices for measuring film barrier
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Table 2 DMDS concentration in receiving compartment penetrating different films at different time points
T 5 DMDS ¥ /pg » (em®)~!  DMDS concentration
Film code 0.5 h 14 h 28 h 70 h
PE (0.1840.11)a (25.71%1. 27)a (39.5640. 89)a (42.75%1. 64)a
PVC#1 0b (13.53%1.97b (24.52+2.97b (26.15+3. 26)d
PVC#2 0b (7.61£0.70)d (21.95=%1. 47)be (28.9940. 17)d
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Different letters in the same column indicate significant difference at 0. 05 level.
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