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Studies on Optimization of the Properties of Grafted Copolymer of
Starch with Vinyl Acetate
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Abstract; Additive was added to improve the properties of grafted copolymer of starch with vinyl
acetate, The relationship between adhesive strength and grafting parameters was studied, and
then the affect of additive on grafting parameters was also studied while it was added. The
optimal reaction condition corresponding to the largest grafting parameters was listed as follows:
0.2 g as adding amount, 2 h after grafting as adding time, 0. 05 g/mL as adding concentration,
and 20 min as net adding time. The affect of additive on adhesive strength and water resistance
were studied, and response surface modeling was applied to get the ultimately optimal reactive
condition that the compressive shear strength and water resistance got maximum value as 0. 205 g
additive was added for 19 min,
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Tab.1 The amount and added model of additive

B A B 21 CA

mA A BRI

FR BR/e ey (@/mb)  EE/min
0.1 0 0.010 10

A 0.2 0.5 0.013 20

0.3 1.0 0.020 40

0.4 2.0 0. 040 60
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Tab.2 Retationship of the parameters and the performance

G/% GE/% K5 4598 /MPa

22.88 38. 52 1. 856
23.88 40. 31 2.844
24.41 44.70 3.504
25.52 45.91 4.312
26,07 46. 42 4.643

26. 22 46. 89 4.817
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Fig. 2 Effect of additive amount on the graft
0.50 r

0.45 \_/\'

0.40 |
= —G

&
® 035 —=-GE
#

0.30

0_25 \‘/-__'__‘

0.20

0 1 2 3 4
A& El/h
AR L BRSSO hy 2. BERNJG 0.5 hy 3. BH

RME1hs 4. BERBIE 2 h

B3 EMAGMAMIEESHOKM

Fig.3 Effect of additive time on the graft
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Tab.3 Levels of the factors

R
-1 0 1

mA & X, g 0.05 0.15 0.2 0.25
HWmetE X min 10 10 20 30
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Tab.5 The results of the response surface analysis based on
the graft intensity
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Tab.4 The results of the response surface analysis

e MAR WhiefE FiEE/MPa  fk#k/MPa
X, X, Y, Y,
1 -1 1 2.742 1. 407
2 -1 0 2. 866 1762
3 -1 -1 2. 454 1.514
4 0 1 4.566 2. 666
5 0 0 5. 047 3.088
6 0 -1 4,959 2.830
7 1 1 2,762 1.532
8 1 0 4.251 2.416
9 1 .o—-1 2.944 1.934
10 0 ) 5,047 3.000

Fi SAS #) REGRET BF ¥} 10 MAR K # 17
BRSS9, LR G538 B N iR 2 4B IF
BR#%ES,

HFERERATRE F=12.27>F,(5,4) =
6.26, i IHERMAEBRAIMNAXRREEW, |
AEMERES R*=0.938 8, BLB3 8] 19 49 181 & AF &%
7. BAFBETRTESTEREH FBRHZ
KAHERE, —KAMNZETHERMAEE, R
HEAHEERMZ IS ML ARMRAD. BTFR

E BB ¥r  BX 5%
x5 & @ s | F oy
2
2

— & H 0.6122 0.056 5 1.84 0.274 6

et/ ¢ : 9.5126 0.877 2 28.66 0.0043 * »

ZHM 1 00552 0.0051 0.33 0.5950
EEHAM 5 10.1801 0.938 8 12.27 0.0154
BEFM 4 0.6638 0.166 0

Y, = 5.2037 + 0.3158X, — 0.0478X, — 1.8019 X;* —
0.1175 X, X; —0.5079 X,*
%6 HEEENBEMEEDI
Tab.6 Optimal response value analysis of graft intensity

HERAEHR MAFER/g i i ¥ B 6] / min
RIBHE 0.089 2 —0.048 8
LERE 0.204 5 19.512 3
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Tab.7 The results of the resporse surface analysis based on

the water-resistant

nE BE FF BN F  Pr>F B¥
X% & Gl #

—¥4 2 0.3151 0.0841 7.48 0.0445  »
WM 2 3.3275 0.8877 79.41 0.000 6 * »
ZHEHM 1 0.0217 0.0058 1.03 0.3669
ElSF 5 3.6644 0.9775 34.80 0.0022 * »
RBEM 4 0.0842 0,0211

Y,=3.068 6+0.199 8X,—0.112 2X,—1.048 3 X,*—
0.073 7X,X,—0, 389 3 X,*

BFLREBEFBRE F=34.80>F, 5 (5,4)=
15.52, A ERMEERANXARRERE
B, EHEEEER R =0.977 5, B EHH &
EEF. LREBEFBRERH T ESTEREH,
FRM-KIEEREE, ~ KR E . XEHMHE
R B, A B X 6 A TR A& E BN
B, ATFREBNMNKTUAZEAAFBRZH
LTEMERERMITAN. B SASHHBHE
SEERBKE A EHHE R 3. 0873, B {Em i {E 4
A% S. :
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Tab.8 The optimum response value analysis of water-resistant

EERmMER MAK&/g % in 248 (8] /min
REBE 0.100 7 —0.153 6
LERME 0.2050 18. 464

PURE 5 m B LW K #0462 BSR4 38
TS 7K A o8 938 3o # o A B R 5% e (R AR R BT TR 4
BB RS 5R BE (Y LT K #E (Y2 3 58 00 390 89 A
BB S e m e R R ERRMES. &
AR 0. 205 g, hnetIE] 19 min B, K5 4558 B i
KR KB RAEMRIE, EEMAR0.205 g,
Tt B 19 min, 3250 £ 5 4080 T (8 X A& — 3,
EWUTUHZREFRERER.
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Tab.9 Comparison of intensity and water-resistant treated
with different additives

%51 i, RKE/MPa
A i st 300 E 3 G 4.817 1.925
5 fn S 0 0] 32 e 5.047 3.088
HAEE 1 3.065 2.207
LN $ 8. 497 3.208
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BEAEERRRHE ST HINF A MA S EHR
SRR, HEBY RN TEANE R 170N
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