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Application of PVA Water-soluble Film Materials in Packaging Areas
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ABSTRACT: The work aims to improve the design and application theory of PVA water-soluble film materials in the
packaging field, promote the deep integration of PVA water-soluble film materials and packaging design industry, and
promote the transformation of packaging industry to green and environmental protection. With PVA water-soluble film
materials as the study object, combined with the relevant packaging cases in various fields, the functional superiority of
water-soluble film materials was summarized, the main features of packaging made of water-soluble film materials were
generalized, and the differences in design concepts between packaging made of water-soluble film materials and the tradi-
tionally sold one were compared. The application of PVA water-soluble film materials in the field of packaging had been
continuously expanded, and had achieved remarkable results in improving user safety, protecting the ecological environ-
ment and improving the use efficiency. PVA water-soluble film materials have broad application prospects in the packag-
ing industry due to their unique advantages. However, in the specific application, more attention should be paid to the
water-soluble film packaging, such as use safety, protection safety and visualization.

KEY WORDS: PVA; water-soluble film; application; green packaging; design concept

A SCET O, I AEAE] 40 4FR9IS FRIEAAT 2ok BURHHE B A T 5 KA W BT, S0k}

)AL, TR Ji S B S R B S8 8 Tl R R, AL OB LR T T 3 b BT o5 4 0 A Ok
: 2018-07-07
14CG127 17ZDB008
16A060 18Q111

ki (1994—), B, #d T b X FMEME 4, TH808 &R,
1981—



Fa0k B

AL LSS . PVA JKI 1 T 5 A e A 50 28 A0k 199 182 FH - B - 113 -

K, FEAEE A RS, O iz HTFE .
PRl | Ak TRtk . SR SRR AL 2 A ) SRR A=
PR T RAS, S P R A SE A AR AL T O, =
HXTIRBE IR ST AR Z A, R0 675 e bty
AT b R B, ORI 22 i PR R T 38 0 Tk B A
AT 5 1) A 26 T B ) i ¢ FH P B FL J) L B35 7 A 1)
2, H 1924 1S E R4 % Hermann 1 Haenel 1+
R T X PVA (R OIGEE) Mg EsSP,
HHA W] A R A PO R PR A R A AT R BB L BEAS
A R A e At FH A R 7 AR R B RS G ] B, 51 &
T2 EXT PVA MR AT A Wik 718 2 8 %K . PVA
TR T A R 1 P BB IE R AR X N W B R R A P
BABER R, JFEW T2 FE Bt sCR,, Wz
B MOk kL 1) e ER

1 PVA

PVA JK¥ PRI B 48 2 RE0k T 240 3 T
BT 1R EOIR PR AL, AT FE K BAE T T, iRk [
AR it BRI TG . BEAEHIE—
FRATRE, M — MR G RR, X MR A — Rt
M, K TR RERCL, I HL AT DLE i s AN A 1
XoF 7 B I AR o A M R e 1) S R
AR BEAR FE ) PVA, FIF PVA BORUIEME | KM &
551 NI 1</ ) Bl R (T A I B TR Ty i N
AR . B ) T B RAFRKIETE, B
P, SRS EEES M, JiFbERe, AREMERE, ke
PR ENRIPERE SRS 10 AN 7, PVA JK ¥
JE5 5 T 4 fol 1 3253 SRR AT 22 TE L, (H B 7R
PERE LA A 22 0 I , 530 R IR R 555 e A i
i, S — AR X A A Y A A TS G TR, T K A P
WA, B —Fh o] FEAf . TCTE B IR R

Wit 5 7K VS T AR ) A 7 R i T R, HOK
VS | A R v DL R MR B A B T AR KA
1k, PHRHO R RS L 768 E, PVA 7K
VRS A R T ELAT B K R R, SR ARk B4 IO P R
THEXEH. HETT LW WL PVA K PE A
Ak B LUA R R AT 28, A TR B RIS
T 2 A, — IO, K R ) K 1 LR
BEFR A 5, vl DL R R SR AR TR, R K
IR, AR I A LA B a9t fr et

2 PVA

Wt 7K B AR AT A AR ) A1, A A %
U AL A BT A0 I, (e m il 24, R

P A IR BB s AR A5 D7 T HL A 2 A
TG B AA S S50 ok AN [ T B 3 v oK
PR R A B AR BT BT T 20 A B R

2.1

TEBEST FH A B AT, K PP R A ) 32 2 3
PEES R INREME I, 20 T P e i A%, L
EEBES T ol . ARER A, BEBe s BOLk Ui i T,
EUL IR A 5 e A UL R A T o (ELR: phy T 7 B DR
AR, 5 IS BRGSO AY 7 2 AR A 25 FH
WMRZIETEUE TS A REEAT N — WA . fEX
AR HWCAR | iz A T VRN K R
TEAEXE L PR UE S 47N BN RS T L 5275 G i H il A
Ky, MU R A %2 BA e, oA 0]
AE 2 38 B T T 2 S B e P SRR 1 U
B, PRI — A i P T ) e AR o b B
KV A B AT AT A O F ELJC TS, AL
ARG T B AR (R T A kel
FHEEHENE

2.2

KPR A LR H AL P Al A B, J2 28R
HRAE By o A A eV G T ) H A b %% b,
HAT RPN SO 8 T AR AR TR R ARG
IKIERFIE , 455 PRI 0T K Ve A v B 0 2 ) i B 45
Ay B A 7 AHEAT BT, A0 I PR 7 7= AR B
S BEAR R, R G 1 2™ i A O T A R A
PRB B H e A o T 1T A S A 55 07 70 ) L 3
SRR LR KR PEREREA R, DLIEL 1o Eh e i A
B HAREANE, 23R, Wik, 2l
LB T B ™ o 7K P MR 02
Ja s SREGRI IR 2 BR AY ECE A, TR AT
LR B AT AR P I 14 B A 9 3 R T i
KA, SN S PR LK R AR, AR RY
FEEE . 381, d AT A PR B A Rk ol — o
TR, BURRIRIGIEBERAT, WK 2. 2 s i
JE BRI HLBE BT, W R K IR A

BT EbA I I R R

Fig.1 Toilet cleaner package



114 - Wk TR

201941 A

K2 s s BRI
Fig.2 Quantitative laundry detergent package

B, WOE AT LIS s — AR, 38K R G
BB o XM i QU A TR AL X b UK AR I P v A
BHG VR A R, D T FENLUEI BEACBA i
AR TRLEE o b W] AR 3 8 E N 11 8 AR ] X 33K 7 7 i R 7K
VPR VAR M R AR R A7 W B0, AT LA TR N
AP 2, SR H A HILE IS P P BE AR A TR 2%
2.3

IR A QS B A A T 0 9 0 2 Al 18 18 31 i
FHJE A A 1 v 8 L G A S R . ] BB MK %
P, PR HEAT R XIPE R S B B, B TR T
AR A o H AR RS A T 7™ | 2%
P AR b BRI, B T BB ARCR AT R
[ s 9 /> 245 7 A1 P 3k AR rp 0 BRI AT SR RO IR . 7K
VA I A b A B A P R X PR Ak
WA N | AR R Bl A N BE I HIL AR AL AR
ol B i 2R AN AE S Bb 1, ol B RE k18] A A1
ety , LI 3o T ik Bk JE A7 K I BB LI e
i, AEAE M AICRAR S 2R 2% 0 i ) U2 R R4
Pl e b, AR, R R RS0 R K
TP ) S B4 B0 A VA S, R I v Y 3R
OPRZFAR, R T IR ARCR ARG B . AR A
MBEt b, A AR AN [ B 10 A2 K B AT [
SE Ml B, MRy AR =sml, Ak T U E R Y
FI], bl DL ARZY | B IR RS AE  h 1 4R i — 1
g, DMt Ay A

PVAKZ PR
= I
v ffF

b A PR AR B
Bl 3 PVA 7K T APy P R &

Fig.3 Schematic diagram of seed planting by PVA wa-
ter-soluble film

TEACZH A TT I, HATT 7 B2 RN . AL
(Bl ). PE YR (RZM ). PET MR (XK
HIR £ — Il ). CPP B (A R VAR e ) S 4
FHRC, BCEPPRHE A SRR EE AR ME R . Z8ONAE
ARGBCHIG , 23 > B B A 25 A AR B A K IL &
F, XRF AR A A B IC . — B A4 b
FRE A HE AR, SEUKIRPIG R, A2 i R
K AR RS2 T EL 20T KR 0 N T R R
A B A B2 o BRILZAh, LIRS FIRL D Y
WA R RER O T VR L N B A, AT —
SE M BRI R R UL, AORAS B H
A R R R BAUREE BE | i — i 1 N e ket 4%
OO B R At o (8 P I BB A 2851 35 K I P iR 4%
BEABSZZ g, AR LSRG @A T XA
B B SAE T DR T e GEAR 24 4 3 AR 24 5% B L L i
DRI ST SRR, BRI T ARSI, [l
LT LA 3 i AT L B2 2 A A 24 77 el AR 2 )
PRI, XN B2 AT —E BRI

2.4

B3 7 LA o 3k 8 7 P 45U A, A P RSB
TEHAB G SR A & EER N, A e, 2
FAT . AT AR o R R AU, KT R
BEREAT LA R v A0 B R Y AR aA T,
Xf ek A i, AR e R IE AR AR A ),
TR 55, TEME A 5 K tE M 42 s, W AT
ARSI AT E AT KU P A Rk ] ol 2
48, TEMETm nlsEk st 2 g o 7ER T AT, X
TSR Gy PR LI LT OO, AT AR P
FRBA LA 2 977 P 4 0 P oG PR A T IR AP, B
IR

3

3.1

JE i A0S K A PR A R TR R B —
FEH SHAERETE N T 2 —, FHS BRI s,
I HIR AT 515, T RIS P R34 T A,
O BB R T R R A . (RS
I, (e A E A BT R AR, R
WITA G B4 D) o BORG JE 179 B ORI R oK, A2
DR ity 9 o T PO 0 it N Bl e e A B it [
WG T B IRIR 9

3.2

IR P R R R ) 22 4 P S AR B AE £ 4 1 ]
B, JEARKIE VRN AR ELRE 1T LIRS — SE AR )



Fa0k B

PEAL L4 . PVA KPR £ % AU 14 12 23 A 115 -

T ity S T EA TR S, 7 PRAE AL AT (8 1E DI RERY
[, XM BEAT PR o S350, KRR MR AT L2
FHABRRL, SRR AR . BRI, L
PP e 4

3.3

B ARG R IR, A PSR R A DA
THAEAEE . o AATREARSF e o 76 AR A 2 i J] )
U A AR 3 o o R AN S X B AT A L T 114 5
Wi, AT A Ak Mgt ke LRI Pl T 5] K B9 e R TR
B AR IRIRE, A T E e ™ M B A T T H AT AR Y
SR

4

FEBRBET B, B O EERLE, B
s . AZERY . &R BORE . AR OB
I ERLEAER, R AT AR 752l
IRV E W IFEA R AL R 1 O B (2 B T A — 3
g3, AR LLH B SRR, B SRS BT BT 22
S, EEEBIELLT 3 M

4.1

FRGERy LIALSEEN R o £ BB e, feicit et
EAEAEIE R A X TR A TR, SRR R T B B
PEBGIRBE R TT, IR AT 24 B LR bR 2 A2 fY
WK | AL TR R R A, E—M LR
1] B HL B KPR AR A BT R, 2
— P RLROAR D T ) 50U et 3 Rh B B R
T HAUA R, BIFEM R Al R b, DARERLAY Ry
PR, SRR G ZMIE AR T R e, 2R
Ja AT B A BT R, i B A
TR, sk ERAEM R T TR S T S R X T
Bt A GUR UL, WMATTE LI A AR Sy 5 1] 9 X ) 3
Jr 2T A AT (B R T I 55 Tl 7, stER B
FEN GG BRI L R H ARG 1A AT, I
FEBCTE I e R 28— f =, Fe e et i k4 o
KRG

4.2

BB B BRI 2 U SR R A2 L, £
R HERN D R PR WA 2 TR . O T RETE TR —
Y B2 R LR £, 7 SRl K R e B
b, o ERE@RE A RE R, SEAT
KB IR B S PRI i G A G T R R AR AR AR A R
Wik, fieicit g m TR Gl . Rin e Rn] fp4E
Yoo KIEPTER BRI B, WK PR | K HA 1kl 25
SERPRE, HCE B BA R IRRPERER TR L 2 5 ER R

HAT RS, IR e Bt E 0 1) A 25 ki
PR

4.3

M GB/T 4122.1—1996 x4 5 LA 47,
A EZ HIEN TR 5 s | R
B SRR A ST P T, I B SR AR A T N
orAk, SRR SRR B L HE i m
FRE AL T K, 028 (0 Th e e S RS 404k o
IR B R R S — RO R e AR, BR T SE B4
B FERN DB IR AN, PRI b I A 2 B
SE . PRI, SAh, e BAIK
VSRR R R RIS, PR LA A A b R s R,
AR RICHRL . RN RS, HDReE M T BE
St — SN, JEN T 2 8

5

i 3 LB A A A AR T LA Y, 2K T A
Ak B R AR P R A K HP B R A B T LS
SFEAR . XA ERERR R T T MREE KA, R
SR T T — s R B, R, ZEXT K
P IS T A 0 1 P A AR 2 W Bk AR R
TEE L, g ek | WAPE . (EREYE . PRBEE
LR NG 32 52 T2 P 45, K B XS 7 P 1 A
RHEALSE TR SEBR AR T AR S AR . 78 HAR
R, NiEEEZLT 3 5.

1) 2R %4 %4 3 B IG %
EHE A, TEKEEVE R Al 2% i (5 0 A2
R R A R P S L, R ARYE A AT A
ST, A0 A2 00 o AR B 3 B g = 5N B B
oo FER A, A DA 412 E PR RE I 5T
MUHITF 2017 4F 10 A 27 B T — 8075 5.
Hrl PVA 318 3 8808 (X ASBUE T 5E ),
L, i TEAeITnt, TEEIEFE PVA KintE
T A A0 2 18 PR o R v B R R B T i

2) AAERB Y 4, i TR I TR A R 4
P, A0 AR A2 iy K A7 3 A b 28 K BHE A PR BT 4
KA RAAT R, A AR, 2 R E R A )
o TS N1 3% 2 s D IVA S YN B VR S € O R
iy AEAE AR AN AT BT I A AR R IR R R
WAL . MR, PH {H. JR5R. JEIESE, DI
R A2 4 BRICZ AN, 781 K P A Rl a0k £ 7
AT I B e % e A Y S W e &R, 1
PRI E T A 5 P A 2 W 42 ik e R % 2B S 0,
WAL P AL 2 W A I B

3) AR AT . XAk, EEARR
WAL P ZEATEAS S5 D REAL , TR] i R 2 ELAT G ) B2 A4
5, AT DM B, IRRE A LIRAE, O



+ 116 -

1 % T f&

201941 A

AL 5N Z A AR, K PR A R N

Tt .

I PER R 2 — s AS rd fE, WRAE

TELHAL DN RER R, SR —2845 0, ngk=s | J2

B,

PARGY U5k W U ER I KE S/ 9 aa M3

AL, T ARG B e AR R R, AT
Y3 g LRI H o

EE P

(1]

R ARATAE “SER” [N AR B R,
2018-02-06.

ZHU He-ping. The Packaging Industry Needs "Green
Governance"[N]. People's Daily, 2018-02-06.
SAKURADA Y, SUEOKA A, KAWAHASHI M. Blood
Purification Device Using Membranes Derived from
Poly(vinyl alcohol),and Copolymer of Ethylene and Vinyl
Alcohol[J]. Polymer Journal, 1987, 19(5): 501—513.
At VA R A 2 I 14 M B B L T I ¢ [0).
{f12E T F2, 2004, 25(2): 28.

HE Jing. The Performance of the Soluble Plastic
Packaging Film and Application Prospects[J]. Packag-
ing Engineering, 2004, 25(2): 28.

PN, RN, 520, A R R v
ORI FE BUAR S RE[D]. £ TR, 2004, 25(3): 4—6.
SUN Yi-ming, ZHOU lJian-gang, PENG Shao-xian, et
al. The Recent Situation and Progress of Study on PVA
Used for Films[J].
25(3): 4—6.
SHAHBAZI M, RAJABZADEH G, RAFE A, et al. The
Physico-mechanical and Structural Characteristics of
Blend Film of Poly (Vinyl Alcohol) with Biodegrada-
ble Polymers as Affected by Disorder-to-order Con-

Packaging Engineering, 2004,

formational Transition[J]. Food Hydrocolloids, 2016,
60: 393—404.

ISMAIL H, ZAABA N F. Effect of Additives on Prop-
erties of Polyvinyl Alcohol (PVA)/Tapioca Starch
Biodegradable Films[J]. Polymer-plastics Technology
and Engineering, 2011, 50(12): 1214—1219.

KANATT S R, RAO M S, CHAWLA S P, et al. Active
Chitosan-polyvinyl Alcohol Films with Natural Ex-
tracts[J]. Food Hydrocolloids, 2012, 29(2): 290—297.

(8]

[12]

[13]

[14]

[15]

[16]

THOMAS D, CEBE P. Self-nucleation and Crystalliza-
tion of Polyvinyl Alcohol[J]. Journal of Thermal Anal-
ysis and Calorimetry, 2017, 127(1): 885—894.
HALIMA N B. Poly (Vinyl Alcohol): Review of Its
Promising Applications and Insights into Biodegrada-
tion[J]. RSC Advances, 2016, 6(46): 39823—39832.
LI'Y, TIAN H, JIA Q, et al. Development of Polyvinyl
Alcohol/Intercalated MMT Composite Foams Fabri-
cated by Melt Extrusion[J]. Journal of Applied Poly-
mer Science, 2015, 132(43): 42706—42713.

Bk, Eakfh, WIKJE, A%, W00 5 20 e R
PERERYRZRI[I]. =00 TR 5 T AR, 2009, 25(8):
61—63.

CHEN Mo, WANG Zhi-wei, HU Chang-ying, et al.
Effect of Humidity on the Barrier Properties of Poly-
vinyl Alcohol Films[J]. Polymeric Materials Science
and Engineering, 2009, 25(8): 61—63.

DEPRISCO N, IMMIRZI B, MALINCONICO M, et al.
Preparation, Physico-chemical Characterization, and
Optical Analysis of Polyvinyl Alcohol-based Films
Suitable for Protected Cultivation[J]. Journal of Ap-
plied Polymer Science, 2002, 86(3): 622—632.

. RIKIETE PVACE Z M) N AR AT 2 ek
RS HE B[] BRLAE, 2015, 25(3): 22—25.
YANG Tao. Using Water-soluble PVA Bag Packaging
is Solutions for the Harm of Pesticide Packaging|[J].
Plastics Packaging, 2015, 25(3): 22—25.

HU D Y, WANG L J. Physical and Antibacterial Prop-
erties of Polyvinyl Alcohol Films Reinforced with Qu-
aternized Cellulose[J]. Journal of Applied Polymer
Science, 2016, 133(25): 90—98.

VR, MfRag, KAME, . BUMEPIR R CE AR
PR HEBERFFE ], B S HLIK, 2014(3): 114—117
JIANG Shuo, YANG Fu-xin, ZHANG Yan, et al. Re-
search on Antibacterial Properties of Antibacterial
Modified Polyvinyl Alcohol Packaging Films[J]. Food
& Machinery, 2014, 30: 114—117.

KAF. AR B e K PR M. dE o
N AL, 2008.

ZHU He-ping. Design Theory of Modern Packaging
and Study of Application[M]. Beijing: People's Pub-
lishing House, 2008.



