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Water Resistance of Complete Alcoholysis PVA Packaging Films

HAO Xi—hai, TAO Fang—xiang , HE Wei
(Hunan University of Technology, Zhuzhou 412007, China)

ABSTRACT: As an environmental polymer compound, polyvinyl alcohol (PVA) shows excellent water—solubility, film
forming and biodegradability properties. But the production, promotion, and application of PVA film are largely restricted
by its poor water resistance. This study aimed to improve the water resistance of PVA films. Complete alcoholysis type
PVA1799 was used to prepare water—soluble PVA packaging film, and the effects of chemical cross—linking treatment, heat
treatment, cross—linking treatment combined with heat treatment on the structure and performance of the film were studied.
Analysis showed that the moisture absorption rate of PVA film decreased obviously after adding saturated boric acid
solution. The basic optimal temperature of boric acid bath was 70 °C and the optimal immersion time was 5 minutes. The
water resistance of PVA film was improved by heat treatment. Through two—way combined processing, not only the
chemical cross—linking but also crystalline structure occurred in PVA film. The number of hydrophilic hydroxyl groups
within the molecule reduced, and the molecular chain arrangement became more regular and orderly. Compared with the
single processing mode, the waterproof performance was greatly improved.
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Tab.1 PVA films with different treatments

WA WAL 7 5K T4 FE ] /min
Al A Ab —
A2 fAEAg 5
A3 b 30
A4 A ST Ak 3 5+30

1) AN[A] AR 535 %55 PV A G IR V8 T 32 A8 52
AT Ak B E] AN [ A BT SRS PV A B R X L
WAL 2. 24 PR AR R I A, H2&
A A 2SI A PR [ P 11) PNV K AR A BN, 28
Ao A 2 SR IR R B TR PR G R 5 A Ak BEAH HE
B, LI AR PR fe e o IR AE 7K 3R 351 10 min
J& WS REA IE B iR, L h e IR LA, X
WE IR AT B AR T, WK B — e R R A 2 B
EINEREES T NS

®2 AREKE.AREFLGER PVAEE(EEZ 25 um)#
BRKE

Tab.2 Swelling rate of PVA slow-release film treated with dif-
ferent methods and different time (thickness 25 ym)

%

FisJ [) /min Al A2 A3 A4
5 62 45 50 38

10 64 42 57 36

60 68 49 55 32
1440 69 41 56 34

2) AR H Ty P ) 2T A ST . A TR A
FHITEE T PVA MR ZL A EIE WL 12, ATLAE Y, 48
1A 2E AN B PV A TEETE 3200~3700 em™ A 4F
AIE UG I S8 0 55 , Ul B R 280 A 24 s B 450 I 0
b S ECERE R KRR . i P 3 S A
25 ShEE M PR A BT LAAE 1140 em™ Zb A C—C 45 PR 3
g Y S0 i T A 20 PR K S P TGS, 4 ot P v U
SERIHES IR TR SR K PR . Zead b2 ik
FAAARBRS ) PVA FEIE, BE &2 T Ak 2Asc Bk, )=k
TRE M ZE A, BT DL SRR AR ) T B

3) AR BT PR A SEM 4347 o AS[F] Ak #5
LR PVA JHAREAE 80 C/K FHR 10 min J5 R 2000 1%
1Y SEM [ DL 13, ARZAL BRI PVA JIRAE 2K IZ
Ja LT R EMAL, LR B —80, B 4E
(1 13a) . Sk A R Ab B 19 PV A SRR 28K 12
WA ALEE R A, BAEL A A5 (E 13b Fle)

A4

A2
Al

4000 3500 3000 2500 2000 1500 1000
WB/em™

12 AN[AR B 3R PV A ML A
Fig.12 IR spectra of PVA films with different treatments

Wl B A U RS 04 S B B2 et i EE K, S SR
KSR o G A ST S B B AR 2K IR
W e B D BOAL , BALRR BB (- 13d) . Hi
AL, 2oy S IR R R B AR AR L HAB AL 317
3 MR R PERERF 2] T W 4R T,

c d

K13 AT 7 AR B A PVA ERAE 80 “CoK HIRIE 10 min Ji5
SEM
Fig.13 SEM images of PVA film immersed in 80°C water bath for

10 min after different treatments

4) R[] hb B 7 26 PV A TS 7K 425 fioh £ 403003
H & 14 AT LA, PVA SR AE 2 Ab B |, 7K 42 il ff
JE 50U S 348 R, 35 0 B TR R 1% 2 T T R I
IR R 2 o A B SR K RN TR K R . X
LUl 14a 5 d TR, 2830 Ay 22 106 B HAuah B 17 T RS K
Tl £ BE RO R AL TN 34.3° $REF R 53.5° LR
35.8% , HAH Lt HAth A 3 7 vk 7K B il B it e K 3
PR 22 3 Al 2 ST I K A B ) S SRS A e ds e , A
KRR B .



CHRTE I RE B 1 46 « 50 AT R PV A B2k RS (A T /K PR 5 45

|

a Al

d g
e afas

c A3 d A4

b A2

P14 ARV B 730 PV A S5 A 7 2 i o
Fig.14 Water contact angle test of PVA slow-release/control-re—

lease films with different treatments

DL 5E AW A PV A 1799 A JEURE , SR FH VA TR Ve 1
Hil £ T PVA W, 555 PVA IR EAT T k230 B A
AR PR A2 SR IR S A 3T 3 A AR B, HOX AR Y
FIERE , R XTI A ST T 08T

1) PVA {2100 FIAIR 75 WSS IR AL 3L | 38 2ok X6
CLAMCIE AT AT T, Bl T RO Y T i MR
THEHSE (] A B, PV A RS AR 1% T 1 sz 1 228 v 2k 1)
A, PVA 73N B FR BB L | SR KRG, 7K
PEIGTER , AR IR B BRI, AR O R 1 AR L
SRR R RO KRBT LA RV 1) e R IRE
H70 °C, TR R A E A S min.

2) it FAAL B B RIS (] B 3 i PV A JHEJIEE A 2
AR, KSR AR, AU I TR 38 fim o Ak PR 32
AR AEAR R R Ll T PVA ERK %, R 7E
80 C LA FALHE 5 min L F, PVA IR G T K M A BEAS:
FIHE R, 7F 80 C LA FEK AL BT[] %5 PV A j8 [ iy i
TR ) v A By o R (RIS BE T, A Ak P ]
K, PVA RS Witk . £2276 75 18, HAh B0 B )V 78
120 °C, B [E]ZDF 30 min,

3) b2 F A S AL BRI (%) PV A TS B A A2 T
MEEACHR , ™A T RUE N ZE A5, I LA SR K PR R
— A HE AR TR G, WK AR TR

25 LTIR  PVA R 280 fb 2 28 e S b B
MR 5 45 B AR B TR R K PR A
Bt Y 1 [T B 4 A HE St T IR A 7,

—RbBERTT R L, O K PR RS BIAR R

B3k

(11 b, e, S8 9. —FhICREKIER 8550 A e H
PERE)). AR ,2014,43(3) : 115—119.

ZHONG Xue-li, YANG Zhi—xia, GUO Pei—kuan. Preparation
and Antirust Performance of a Nontoxic Water—based Rust In—
hibitor{J]. Surface Technology ,2014,43( 3).115—119.

[2] YU J,LEE C H, HONG W H. Performances of Crosslinked
Asymmetric Poly(Vinyl Alcohol) Membranes for Isopro—pan—
ol Dehydration by Pervaporation[J]. Chem Eng Process, 2002,
41(8):693—698.

[3] KIM K J,LEE S B,HAN N W. Effects of the Degree of Cross—
linking on Properties of Poly (Vinyl Alcohol) Mem—branes[J].
Polym J,1993,25(12) : 1295—1302.

[4] YEOM C K, LEE K H. Pervaporation Separation of Wa-—
ter—acetic Acid Mixtures through Poly (Vinyl Alcohol)
Mem-branes Crosslinked with Glutaraldehyde[J]. ] Mem—
brane Science, 1996, 109(2) : 257—265.

[S] PEPPASN A. Infrared Spectroscopy of Semicrystalline Poly
(Vinyl Alcohol) Networks[J]. Makromol Chem, 1977, 178
(2):595—601.

[6] PEPPAS N A. Tear Propagation Resistance of Semicrystalline
Polymeric Networks[J]. Polym J, 1977, 18(2) :403—407.

[7] PEPPASN A, HANSEN P J. Crystallization Kinetics of Poly
(Vinyl Alcohol)[J]. J Appli Polym Sci 1982,27(12) : 4787—
4797.

[8] MALLAPRAGADA S K, PEPPASNA. Dissolutionmechanism
of Semicrystalline Poly (Vinyl Alcohol) Inwater[J]. J PolymSci
Part B : Polymer Physics, 1996, 34(7):1339—1346.

(9] FEHEEN, IR, VIR R A2 5 S HRA BT PV A B 4511

ST, AL T AR, 2006,34(8) :36—39.

WANG Yan-li, YANG Hu, XU Zhen-liang. Influence of

Chemical Crosslinking and Heat Treatment to Preparation of

PVA Films[J]. Chemical Engineering, 2006, 34( 8):36—39.

e A MU T WFSE T, 58 £ 0 e 4 14 5 R M. A

RGBT AL, 1979.

Beijing Organic Chemical Plant Research Institute. Properties

[10

[t}

and applications of polyvinyl alcohol[M]. Beijing: Textile In—
dustry Press, 1979.

AR, S0, X, 4. R A D CAR R T RERMR IR Z 1Y
il 8 K GRS A W W A PERE I X (0], R I E AR, 2015, 44
(3):100—106.

DONG Yao-hua, GUO Na, LIU Tao, et al. Research on the
Preparation of Ag—loaded Self—polishing/Low Surface Energy

[1

—

Coating and Its Antifouling Ability[J]. Surface Technology,
2015,44(3) : 100—106.

[12] sKHEHE, BEF, &£, % BE SRR S itk
AR RBIFEL]. REHA,2015,44(5) :9—14.
ZHANG Lin-lin, WANG Xiu—chun, NIU Yu-chao, Research
of Aluminum Silane Treatment Technology with Low Ethanol

Content|[J].Surface Technology,2015,44(5) :9—14.



