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Abstract In order to investigate the barrier properties of multi-layer moisture—proof composite plastic films
against water vapor molecules, the diffusion and adsorption behavior of water vapor molecules in the composite films
were studied by molecular dynamics simulation. And the permeability coefficient (the product of diffusion coefficient
and solubility coefficient) of water vapor molecules in the composite films were obtained by using the parallel model.
The results show that the diffusion coefficient of water vapor molecules in the composite films increase with the
increase of temperature, while the solubility coefficient gradually decreases with the increase of temperature, and the
permeability coefficient gradually increase with the increase of temperature. At the same time, polyvinylidene
chloride (PVDC) exhibits the best water vapor barrier performance in the moisture—proof membranes, followed by
polyethylene (PE) , and finally nylon 6(PA6). Additionally, to study the aging resistance of the composite films, the
chemical structure and thermal stability of the composite films under different aging times and relative humidities
were studied by Fourier infrared spectroscopy, thermogravimetric analysis and differential scanning calorimetry. The
results show that composite films exhibit excellent stability, with no significant changes in material properties.
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(D) of water molecules in nylon 6 at different temperatures

BLHLA B 2 ), 4G FITH AR 1S K 250K
3R A 5 I R Z [ A G &R, an 1 (a) BT
SRJE AR 8] 1 (a) SKAF K ZE IR F I 8RB D, n
Bl 1(b) s . S50 3R RS B F, K283 1Y
a2 BB BT, S BOLAE PA6 th T HIUH H45
R
(2) AREIREXKZER S F7EPA6 PR fE R EHI 20T

B J #5400 194 298~423 K N 7K 78 1543 T-1E PA6
A B W BRI O . SR B IR I S R RIS AL, N
FH A 0 PE 30 5t 45 0 29 0] . MR i A 3 SRR H
Metropolis J5'7%: , COMPASS #1371, 1 000 J7 14X A %0 VA
IR E L B . ki 7 0~200 kPa, i f125 10 kPa.
R SR A IK 2RI T 1E PA6 H 1R fid 25850, R FH W Bf
IR, I 2 R .

1 2(a) A AL B T AL PA6 THKZR VRS R
PR B AR 2 X LU B . NIRRT LB B, PA6
W2 B 7K 7289500 & s Bl AR He 0 3G G M v hnii e
T B b T A e D o 3 R bR TR B R R K
VRS T B RERA AN 2 Bl R T B 48 5 i A AT
T AR, A FIE s ZE A R TR
W B o At K 28 IR0 T I W B S R AR At £k
A LIFS BIK Z8 1550 F 16 PA6 I 280 S, tn A
2(b) FiR , S BEFE TRLEE 9 bR R R

FHAE T L hip://www.yhelgy.com  20254F 45 14



160

0.08
,0.06

F0.04

D/103

0.02

y

/

0.00—"

300 320 340 360 380 400 420
T/K

(a)

P R%(D)

3.0

2.5
2.0

1.5
1.0

S/10° - kg - m + kPa

N

0.5

Y

7300 320 340 360 380 400 420

T/K

=
;lZ()
5
= 80
=
~
£ 40
0Fx
0 50 100 150 200
Total fugacity/kPa
(a) AEIRLHTLR
30F
= 25
- 20
E
- 15
'ap
% 10
A 5 g
0 Bbsrae-.
7300 320 340 3%)[(380 400 420 440
(b)  WfRFRE(S)
2 AN T KRS F16 PAG6 B} i S5 UL B2
WA E(S)

Fig. 2 Adsorption isotherm and adsorption coefficient of water

molecules in nylon 6 at different temperatures
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