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2 9 /RAA 2 potassium persulfate (KPS), #3342 sodium dodecylbenzenesulfonate
(SDBS), d#0) %A 2 tetraethylthiuram disulfide (TETDS)& A8 #33Hol osld AR
o dEdEladdeleEd TstEEANZoH, YA, MAA, 34, ExG 284, "He}
FAel 59 o8 7R QAR 9% 982 AR FHANE F3A P FUl) o
graft percent (GP)7} 3715 TETDS%] ZF7id wat did4g GPe 74wt 43HA
o} E yhed & Hald 2R SRS F 90 CE FAE AR e AR g 3
Sl v ¥ GP g Jepligich AR aztzed gevidvela g olE (PMMA) 9
Balgke GP gte] ¥Ed AV e Aoz IAFEHQUL AR dxarie AN E= FH
glol| 9]l FolRl= Ao BAHU.

ABSTRACT: Methyl methacrylate was graft copolymerized onto native corn starch by emul-
sion polymerization, using potassium persulfate (KPS) as an initiator, sodium
dodecylbenzenesulfonate (SDBS) as an emulsifier, and tetraethylthiuram disulfide (TETDS)
as a chain transfer agent. As the reaction time and the emulsifier concentration increased,
graft percent (GP) was increased. With the increase of chain transfer agent concentration, GP
was decreased. When the corn starch was pre-swelled with water, or when the reaction mix-
ture was post-aged at 90 °C, higher GP values were obtained. The molecular weight of the
grafted poly(methyl methacrylate) (PMMA) showed a certain relationship with the variation
of GP. The granular size of the starch was reduced by the pre-swelling or by the post-aging.

Keywords: corn starch, methyl methacrylate, emulsion polymerization, graft copolymer.
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Table 1. Influence of Reaction Time on Starch-
g-PMMA Polymerization

time (hr) 1 2 3 4 5
PMMA yield(%) 4 26 43 74 96
GP(%) 15 3 8 16 33
GE(%) 43 1 18 22 34

Starch 20g, MMA 20g, KPS 0.06g, TETDS 0.004g, SDBS
1.0g, NaHCO; 0.2 g, H,O 100 g, reaction temp. 70 C.
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Figure 1. Scanning electron micrographs of starch-g-PMMA, al) reaction time lhr, before extraction, GP 1.5%, a2)
reaction time lhr, after extraction, GP 1.5%, bl) reaction time 5hr, before extraction, GP 33%, b2) reaction time Shr,

after extraction, GP 33%.
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Table 2. Influence of KPS Concentration on
Starch-g-PMMA Polymerization

Table 3. Influence of TETDS Concentration on
Starch-g-PMMA Polymerization

reaction time (hr)

TETDS(g) 0 0.002 0.004 0.006 0.008

KPS (g) 1 2 3 1

0.06 4 26 43 74

PMMA yield (%) 0.08 6 27 63 91
0.10 6 34 78 95

0.06 2 3 8 16

GP(%) 0.08 1 3 10 23
0.10 5 4 9 11

0.06 43 11 18 22

GE(%) 0.08 15 10 16 25

0.10 81 11 12 14

Starch 20 g, MMA 20g, TETDS 0.004g, SDBS 1.0g, NaHCO;
0.2 g, H;0 100 g, reaction temp. 70 C.
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PMMA yield (%} 93 89 43 22 28

GP 36 35 8 2 1
GE 39 39 18 9 4
M, of grafted

PMMA 298900 257000 - 89200 -
GF 24403 22403 - 26978 -

Starch 20 g, MMA 20 g, KPS 0.06g, SDBS 1.0g, NaHCO; 0.2 g,
H,0 100 g, reaction time 3 hr, 70 C.
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Figure 2. GP and M, versus TETDS concentration
in starch-g-PMMA polymerization.

agAe] FA
+

g
o n¥Ae) $RF EAY

714 B F %] GFe HAH oz TETDS
d wletd & WFo| gle A ¢ & Joh Y
A GF7F @ d%o| glou GP= 4 7%
ZAad Ao® v|Fo] B o, ¥ dPAAM GPY
Zas AF o2 aglzed Al Exigte] 7

0] 3

F= F7bl wWe GPgtel H¥asl a@txEd
PMMA¢9| Exj2vte] BAE BAETh o7]dA &
F U%e] TETDS7} F7bstaA M, W@Fds
GPe] WgIdoe] Ao fAlE REE e AL ¢
% 9tk of ml €ojR PMMAS BAFEYE B5
1501402 F3I7l ofF Eddditks e &
AATh ojs} o] Mo GPe F4o] A dA|3
i GFel gtol ¥¥o| gl olf& that 2ol &9l

F Atk F, FRAZI AR Fel L3
AET wgd aBlEEH FE 2 ¥Fel e W
Hel TETDS®] d#olF gl o3ty 2z EH
PMMA Al&e] £x13o] Zasl e HIET A
oz AztEd. ole} o] & FIFPME
TETDS 9] %5 & o|&3led az}ZESE PMMA

FEalof A22A A43 1998 79

Figure 8. Scanning electron micrographs of starch-g-
PMMA obtained without TETDS addition, a) before
extraction, GP 36%, b) after extraction, GP 36%.
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Table 4. Influence of SDBS Concentration on
Starch-g-PMMA Polymerization

SDBS (g) 0 02 05 07 10 12 15
PMMAyield(%) 5 18 44 43 63 65 65
GP (%) 4 4 7 8 10 9 15

GE (%) 80 23 16 16 16 13 24
Starch 20g, MMA 20g, KPS 0.08g, TETDS 0.004 g, NaHCO;
0.2 g, H,0 100 g, reaction time 3 hr, 70 C.
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Figure 4. Scanning electron micrographs of starch-g-PMMA, a) pre-reaction time 0.5hr, GP 17%, b) pre-reaction
time lhr, GP 16%, c) pre-reaction time 2hr, GP 24%, d) gelatinized starch, stirred at 90 C for lhr.
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Table 5. Influence of Pre-swelling Time on
Starch-g-PMMA Polymerization.

time (hr) 0 0.5 1.0 15 2.0
PMMA yield 47 38 67 78 53
GP (%) 15. 17 16 20 24
GE (%) 32 44 24 26 46

Starch 20g, MMA 20g, KPS 0.08g, TETDS 0.008g, SDBS
1.0g, NaHCO; 0.2 g, H,O 100 g, polymerization time 2 hr, pre-
swelling temp. 80 C.
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A% @e A% Fig 5(a)% vmate] 2719 ¢

Table 6. Influence of Post-reaction Time on
Starch-g-PMMA Polymerization

time (hr) 0 0.5 1.0 1.5 2.0
PMMA yield 47 51 93 99 98
GP (%) 15 15 24 25 23
GE (%) 32 44 25 26 26

Starch 20g, MMA 20g, KPS 0.08g, TETDS 0.008g, SDBS
1.0g, NaHCO,; 0.2g, H,O 100 g, polymerization time 2 hr, pre-
swelling temp. 90 C.

Figure 5. Scanning electron micrographs of starch-g-
PMMA, a) untreated, GP 15%, b) post-reaction for 1hr
at 90 C, GP 24%.
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