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Sample & PVA  SPL  SP2 SP3 SP4
m(S)/g 24 - 24 24 24 24
m(PVA)/g - 6 6 6
m(GL)/g - - - 8 8
m(EPA)/g - - - - 6
MAKD)/g - - - - - 15
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Fig.3 X-ray diffraction spectraof corn starch,
PVA and some SPfilms



PNESE K I SRIUERY /PVA LB I P E 183

ME 3 HTLLEH, FKIEMTE 20 S 14.9°, 17.4°,
19.7°, 22.2° I 23.6° S5 4k H IR AT 5 mmee, 3R W) oK vE Ry 2
AW IS5 A PVA 15 20 Jy 19.48° At I f A BiAiT
Pk, KU PVA HA RIFHI4EE T SPLTE 20 2 19.60°
AR e S PVA JER AT, XU A e g
pntE. SN . EPA F1 AKD J&, SP IBEAXAELE 5 ()
Rhws . 45 I B R . AKD 23 15 I N IR D75 Ko g,
HA 2N ER, Bk EPA ACEER, FHIG
SP JETE AL 45 4k, SN T SP A4 53 (R I AH
AN,

2.4 SPERIEMIFERRIERE

SPIERIPIETERE (ABA) W3R 2 fion. SEIGAHE R
B, BEA SP i EPA S igsfiin, e 2 gl o,
SP AR S R %, EPA 2 TR &5 KEFE,
HAEREER, e RE LR T ARt Re .
TAN, e EPA RSl SP RS SRR, A
WIAE (AR AT R REFE BRI SP I, A ZRIA B 2 4k 2
AR o

Fz2 SPEMRER
Table2 Inhibitory rate of the SPfilms

i)/
WEPA) oy 48 72 24 48 72
1%
ABA to E.coli /% ABA to S.aureus /%
482 693 672 629 447 403 378
920 916 894 853 802 768 685
1319 957 946 928 885 83.9 785
2020 982 980 977 956 946 924
2548 984 981 982 95.8 9556 948
3 &% it

D) LI AR (AKD) 1N BRI AL sy, R4
OPE R WL R Ry B SR AT R AL 2y, KRy . PVAL HhE
A Ja vl s A K R RE R ) 2A R R SP

2) Bl AKD RN,  SP R Ak A T
L i A P Rt RN 5 SP R AR R 7K S T A 45.35%
P53 12.69%. 4 AKD &5 3.30%IH, SP EHzfilffal
15 90°, W/KZALS 15.44%.

3) EPA H WA ERERIAZ S, B B MGE SP
PR E, H EPA & ik w4 RO R],
U650, BN EPA &0 13.30%, frfisn ik 5] 26.17
MPa, Kz 3%k 58.36%. XRD %], AKD AN
SEAE RN EPA [RAZ TR vl A SP R 25 i B8 T B A2k
DI

4) LW R, Saureus F AT E.coli TR LLYE
SP i AR, B RAT—E AR fR Y, (2 EPA
ININALE SP P A M B A 1k RE R %

(& % x #]
(1 AREESE, 4800 R, BEASF. JERPVASELG 5 RN AT

k(Y. ¥Rl 2007, 36(1): 27—31.

Zou Guoxiang, Zou Xinliang, Qu Jinping. Advances of study
and application of starch/PVA composites[J]. Plastics, 2007,
36(1): 27—31. (in Chinese with English abstract)

[2] Lawton JW. Effect of starch type on the properties of starch
containing filmg[J]. Carbohydrate Polymers, 1996, (29): 203
—208.

[3] Shogren R L, Lawton J W, Tiefenbacher K F. Baked starch
foams: starch modifications and additives improve process
parameters, structure and properties[J]. Industrial Crops and
Products, 2002, (16): 69—79.

[4 BT, & M, & W, F. SRR OSSR

R AR ) 25 40 5 MR REL). 9k Tk, 2005, 33(10):
50—52.
Na Haining, Qin Hang, Li Li, et a. Study of structure and
property of starch based poly(vinyl acohol) full
biodegradable plastics film[J]. China Plastics Industry, 2005,
33(10): 50—52. (in Chinese with English abstract)

[5] Tudorach N, Cascaval C N, Rusu M, et al. Testing of
polyvinyl acohol and starch mixtures as biodegradable
polymeric materialg[J]. Polymer Testing, 2000, (19): 785
—799.

[6] Jayasekara R, Harding |, Bowater |, et a. Preparation,
surface modification and characterisation of solution cast
starch PVA blended filmg[J]. Polymer Testing, 2004, (23):
17—27.

[7] Zha Maolin, Yoshii Fumio, Kume Tamikazu, et al. Syntheses
of PVA/starch grafted hydrogels by irradiation[J].
Carbohydrate Polymers, 2002, (50): 295—303.

[8] Wongsuban Benchamaporn, Muhammad Kharidah, Ghazali
Zulkafli, et al. The effect of electron beam irradiation on
preparation of sago starch/polyvinyl acohol foamg[J].
Nuclear Instruments and Methods in Physics Research
B, 2003, (211): 244—250.

[9] Chen Kuocheng, Chen Shujuan, Houng Jer Yiing.
Improvement of gas permeability of denitrifying PVA gl
beads[J]. Enzyme and Microbial Technology, 1996, (18):
502—506.

[10] Zhu Zhifeng, Zhuo Renxi. Slow release behavior of
starch-g-poly(vinyl acohoal) matrix for 2,4,5-
trichlorophenoxyacetic acid herbicide[J]. European Polymer
Journal, 2001, (37): 1913—1919.

[11] A, 4% #, & 7%, % S- P MEERESEIEN
P R E YBR[ AT, 2002, 31(11): 894—896.
Zhai Yingjie, Xu Jun, Zhou Ning, et a. Strength and
toughness improvement of starch - pva film and principle
discussion[J]. Petrochemical Technology, 2002, 31(11): 894
—896. (in Chinese with English abstract)

[12] kD&, HHE¥, FUE, 5. WA LY R E
MWFRLT. A TR, 2004, 20(3): 184—187.
Zhang Weiying, Xia Shengping, Wang Canyao, et dl.
Preparation of fully biodegradable starch-based materialg[J].
Transactions of the CSA E, 2004, 20(3): 184—187. (in
Chinese with English abstract)

[13] Noda Isao. Polycationic latex wet strength agent[P]. US
5342875, 1994—8—30.

[14] #/NGE, 250N, 2. FR2T4E 35 2R It r] AR A



184 Al TR 24 2009 4F

FEE AR5 M LM fE[T] . R 28K, 2005, 19(12): 60—63. PERERFIE[T. RE%EL, 2005, 19(7): 49—53.

La Xiaojuan, Li Xiaorui, Li Ganghui. Preparation and Li Ganghui, Shen Dingyi. Study on mechanical properties of
properties of biodegradable cellulose/polyamide filmg[J]. thermoplastic starch/reactive polyamide composite filmgJ].
China Plastics, 2005, 19(12): 60—63. (in Chinese with ChinaPlastics, 2005, 19(7): 49—53. (in Chinese with English
English abstract) abstract)

(15] ZEWIRE, TT . AIBPEBER BN R SR ML S 15 IR ) o7

Properties of hydrophobic enhanced biodegradable starch / PVA films

Li Xiaorui, Li Ganghui, Lai Xiaojuan
(Key Laboratory of Aids Chemistry and Technology for Light Chemical Industry, Ministry of Education,
Shaanxi University of Science and Technology, Xi’an 710021, China)

Abstract: The hydrophobic enhanced biodegradable films of corn-starch, polyvinyl acohol, epoxide-modifying
polyamide(EPA), and akyl ketene dimer (AKD) were prepared by solution casting. The dynamic contact angle and
water absorption analysis show that the hydrophobility of the SP film is increased by the addition of AKD. When the
content of AKD is 3.30%, the contact angle and water absorption rate of the film reaches 90° and 15.44%, respectively.
EPA can improve the tensile strength obviously, while it is disadvantageous to the breaking elongation of the SP film
when the content of EPA is exorbitant. X-ray diffraction indicates the compatibility between the film components is
increased by the internal plasticizing effect of AKD and the crosslinking of EPA. Testing biodegradation activity shows
that both S.aureus and E.coli have some biodegrading abilities on the SP films. However, the biodegradation ability of
the SP films reduces with increasing of EPA content.

Key words: films of starch and PVA, hydrophobic films, akyl ketene dimers, epoxide-modifying polyamides,
biodegradation



