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Abstract We sift out the new cheap potassium persulfate and coinitiator A (KPS—A) to replace

the expensive cerium ( V) salt as initiator system. the graft copolymer of Acrylonitrile onto cassava

starch was prepared by using KPS — A.The optimum experimental condition and main influence

factors of graft copolymerization were obtained by using orthogonal design.
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Table 1 The resulfs of elementary analysis for the crude graft

copolymer after various extracted times
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o I3 K ERAK
Samples Extracted Extracted
' 3 times 4 times
1 3.81 - 3.80
2 6. 92 6..91
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Table 2 The decomposition constants of potassium persulfate
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C .rate constant ts (h) activation energy
K871 M2 E (K3/mol)
50 9.1X10°7 212 140
60 3.16x10°° 61 140
70 2.33%x10°°¢ 8.3 140
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Fig. 2 Effect of coinitiator /KPS on grafted parameter
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Fig. 3 Effect of reaction time on grafted. parameter
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Table 3 Effect of pH on starch—g— polyacrylonitrile of KPS

A inftiate
N & 17 Bt [ .
g XL REEHE pH % H %
T, End of . Reaction
Beginning of . . PY%
reaction reaction time pH adjustment
pH (h)

.9 2.15 2 56.7 .
85 RRRIL
3.92 3.75 2 56. 9 WA S
6. 01 5.75 2 54.8 W
8.37 8.30 2 0 Adding buffer
2.05 2.15 4 70.7  selution before
4.05 3.95 A g5. 2  Starch pasting

FER ML
2.06 1.94 2 50. 4

BEMANE

TR
3.95 3.70 2 51.2 Adding buffer
solution after

8.35 7.80 2 0 starch pasting
k3= ] ¥

Nit 4. 40 2 74. 4 None
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Table 4 Effect of ma@erial added way on starch — g —
polyacrylonitrile -

‘ oy R
TR BE (O Reaction PY% GEY% %

Added way Temperature time (h)

A 60 2 54.9  30.3 51.3
B 60 2 68.9 38.2  64.4
60 2 64.6  39.1  60.4
D 60 2 57.9  29.2 50.0
E 50 2 68.9 41.4  61.4
F 50 2 66.5 A1.2 57.4
E+H 50 2 68.3  48.5  63.9
F+H 50 2 61.0 43.7 52.6

G 50 2 68.5 35.7 60.0

A=SEHR KPS, 5 3 KA &4 CRImBISIR M B=2%Mm
KPS, 55 3 WA 4 RBISIRM Ghnedk s nensigs,
C=SEhn KPS, 4 3 RIALERESI RN CEmnsIRHE
b fa4k) s D=5 KPS, 4y 3 WA KRB R (FEtin
ADs E=SEIKPS 5844, 23 KIMABSIRH; F=5n
KPS 554k, —RIMABITI R 6= mBkRBTIRH, 4
3 WA KPS; H=riZif#; A= After added KPS, monomers
added by three times; B=Added KPS, monomers and coinitiators
added by three times (first monomers then coinitiators) ; C==After
added KPS, monomers and coinitiators added by three times (first

coinitiators then monomers); D= After added KPS, monomers
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and coinitiators added by three times (simultaneus); E = After
added KPS and monomers, coinitiators added by three times; F=
After added KPS and monomers, coinitiators added by one time;
G = After added monomers and coinitiators, KPS added by three
times; H=The electromotive stir;
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Table 5 The orthogonal experimental table — head design with

four factors and three Levels

MEBRAE LLLE RN RO, ﬁii‘k me:M R
BE 20, 2L LA, FhA WKW, MR Levels KPS/Starch Starch/Water Temperature Rel:ction '
BIXREBIHGRYRKBZE, HHREER, T A (g/g) B (g/CM®»  C (C) time D ()
OC TFRFTEE, HEBHERT®. 1 2/100 10/100 60 2
6.2 EXXRHIE. TREHRS5iTL 2 1.5/100 8100 50 4
3 1/100 5/100 40 6
™6 L (3) EXKRN
Table 6 L, (3') Orthogonal experimental table
AR 9 P% GEY%
Experiments A B ¢ P 1 -1 Mean 1 2 J-1 Mean
1 1 1 1 1 91.8 88. 6 90. 2 59. 8 57.3 58. 5
2 1 2 2 2 81.0 84.8 " 82.9 50.6 52.9 51.7
3 1 3 3 3 82.9 80. 4 81.6 48. 1 46. 0 14.6
4 2 1 2 3 89.2 91.8 90.5 55.7 57.2 56.5
5 2 2 3 1 82.3 84.2 83.2 7.0 48. 2 47.5
6 2 3 1 2 72.8 74.1 73.4 37.8 - 38.5 38.2
7 3 1 3 2 86.7 84.8 85.9 54.1 52.9 53.5
8 3 2 1 3 84.2 82. 3 83.2 8.2 51.5 497
9 3 3 2 1 77.9 77.9 77.9 4.5 8.5 46.5
‘w7 MR (PY) ERIH 7 RMHEERY, KBRKBRALERHAF
Table 7 Analysis of the yield'(P%) % AB,C.Ds (EJi 2gKPS/100g {E¥, 10g B /100cm?
A B c D K, 50C, 6b), T 78 RETAMEHERNEER
b 294.7 266. 5 246. 8 251.3 ERER/ KT ENEBAARE, HKBRER
ke 247.2 249. 4 251.3 242.1 . W P MAKW AR, —AEEET '8
ks 246.8 232.9 950. 6 255 4 SkplE, B—HEBRETIIAMEKRE, &
X ot o 0.3 6.3 638 KRN AR S LRI R SEBOERILSBRLD,
' ' ) ) . AT RS, B LUR R B0 0 RN A e B v B 4R
R 82 8a-1 8.8 80.7 R, RIS, BABLRZEHA, BE
R 82.3 77.6 83.5 85. 1 A, XES5TBETHTS.
R 2.6 11.2 1.5 1.4 E SR EEEY, KBREGCGEY HEHE

W8 BHNE (GEY) SRHHN
Table. 8 Analysis of the grafting efficiency. (GEY )

A B c D
3 154.8 168. 5 146.5 152.7
b 142.2 149.0 154.7 143. 4
b 149. 8 129. 2 145.8 150.7
R 51.6 56. 2 18.8 59. 9
R; A7. 4 19.7 51.6 47.8
Ry 50.0 13.1 48.5 50. 2
R 4.2 13.1 3.0 3.1
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% 6 (a) [RTEWAY SEM By
Fig. 6 (a) SEM photograph of ungraflt starch

B 6 (b) AU E454709 SEM M i

) SEM photograph of pure graft copopymer
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Fig. 6 (c) SEM photograph of acid —hydrolyzed residue of pure
graft copolymer
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