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ABSTRACT : Starch as matrix polymer was used to do graft copolymerization with 2-ethylhexylacrylate,
methyl methacrylate and acrylic acid. The polymerization was carried out by radical emulsion polymerization
with increasing contents of starch. When 0.174% of a-amylase as enzyme for starch was added, it was
found that it made the best stable emulsion. The glass transion temperature of the polymerized material
was increased with starch contents. The particle size and viscosity of the emulsion increased with starch
contents due to the increased hydroxy group. Peel strength also increased with contents of starch because
the enhanced hydroxy group caused to increase affinity between substrate surface and polymer materials.
However, the initial tackiness decreased with starch contents owing to film hardness by higher glass transion

temperature.

Keywords : graft copolymerization, emulsion polymerization, starch, peel strength, initial tackiness

YA AHe-mail : urcho@kut.ac.kr)

221 Elastomer Vol. 43, No. 4, 2008



222 S

i
fol

a
K
X
>
>
o
1
g
E,
},
g

It %, A < Al
2qie) BAE WA 5
DR WAL F © e o)
e SOl A2 s
FAREIHS 877} 345
A Ao

==

M o
ool
iy
ut}
[ o
*
>

& w5oz 2
2 st Afsistdd
Az Yo HAEAE Wt 452 oplsn
Atk olHg EAES Hdstr] S8, A&
AATER E-4F] sl HEE o]83 38

%/\gﬂ-z‘;__}-,roh;]_ l,ﬂ_%_q_ 73"?]4’3 ?lﬂ‘?rﬂ'/\]-
23] 208 HATRA ABZA] AFA ] FES

Al EAskL 7HAo] st g7 de F e
oJo] HAE9] o] 43 A4 2ol Herolgl=
A A B4 BAge] o]gd |ty Ak o
Hu AR 3 uRA B wlge] 7AH
Exo] "ol 7FgAo] vk ExHos 2
gakabr1E 44 9ok webd o gaias)
EdlEstes A97F Bel AlHo] HEe &7
2 AL 93 U A1E APL A A3
sI7F s 3 ol E9Eo] AFEEI e
Holtk. s, AR e BAS o

Al A2 1EAE P ATte v
Hlg gtk @A) FFeolZu ghd ol

e &

>

IFr

2olE= A9 AzMAe AS- thRE 848 AF
olty. 1y §AIE AMEE A div|ed QA
o mXE Y ggoz el &7 13 F

A A AL Wi A A7 Sde
Y= k. o5 A7|2 HAaEAtolH, A&
e 7 AR ol gst] 2w FAE et

A AFAAC A 77} glo] gkt
e AR Heo A% gtz A
| ZEH] o,

ol H A

E = L=
53 I/

A2 434 A43, 2008

4

o

K]
ZSF

A, 3w Soll 1 el Bk AL

A, 5
o], 3] BEEA RY FASHEIE 155~
1.65) Eof == a1 thyk detol S ks molo)
Figure 1914 & & & Z2AY A8 E=39
F7F s~ ) S Aoz O APl
w2t obd 2 X(amylose)9t  oFH E 2 (amylopectin)

o] 2FFE EE. ofdR2 20} ojdEHE S O
2 727 A tE2n, 85, £33 A
AT g2 AE A o] F HH"“ gk BlE
< 3 EAd wet tEn ofd=
-D-glucose)®]  a-1,4-glycosidic 7:“;5}%
o7 ZAtd FEA eItk ol =
AE o1 EE 7R AT
B2} Y9l a-D-glucosed] &
ek g 420~9807) Ao
0~160,000 ot} ofdZE 2~
A diAl 67 A= a-D-glucose
s she Axe] Uidte FeE
o} ol Eege 7 ®efo] YEIEA
A7y wo] 2 A F2E AL A
22 ofdE 29} o] o-14 HE FE AL
out wElwH a-1.6 A ’G}P-i 7HA R
FES o7 Utk a-1.6 AFoNA & she 7}
Al a-1,6 A7 F=F Jﬂ;f FE Ao FF
o wel 2y BE 24~307)0]t}. oL 2=El)
A S ofdEexe] EAHET N Ate
Abdol BrsAa glom, ofdZAY F4F ell=
Aol 1,0007] o)de] Emwe] o] Sltkal
45 Aok

2 dFME AES WEYHE a8AE
Sz faledtel oa # 7HA ol Bk
= Oz E FEsle] AlEE A 2 A
2ol FTEAE e A=seh &S o}
Y29l opzHEle] FLxoA 2Wy} 3He] g
A5 Adste Aol oA 2 Fitol 9
oJUm,? &9 g-o}delAl(a-amylase) S H7Fete]
a-1.4-glycosidic 23S 7I-R3lshdA F3 T A
W HE s BASAA AR T St
ot He, JAE, EAA, Fydelxe} 714

A= e}

o =

o

AL

o

o M

s

ZAYaATh

g4



Folsdel o3 dE-otmad TYZE 5 B A+ 223

Jﬁjw HHU Amylose

Linear polymer o

"""

a-1,4-glucosidic linkage

OH
o OH
H% .
HO on
oH -1 ,6-glucosidic
linkage
o J%(franchmg point)
" Jﬁix(

on-1,4-g|uc05|d|c
linkage

Amylopectin

Figure 1. Structures of starch used in this study.
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Table 1. Polymerization Recipe with Change of a-Amylase Contents
Starch gel(g) Monomer(g) Surfactant(g) Initiator(g) pH
No. jan*
jen A-103
coat a-amylase | 2-EHA MMA AA (34%) NP-40 APS NH,OH
1 23 0.01 149.9 31.5 3.6 4.1 6 1 3
2 23 0.02 149.9 31.5 3.6 4.1 6 1 3
3 23 0.03 149.9 31.5 3.6 4.1 6 1 3
4 23 0.04 149.9 31.5 3.6 4.1 6 1 3
* Starch®?} monomer= & ¥ AEA} H=d EA T ostarche] FHPELS 11.1%
< 5 Za7t ATk Table 19 whet T?ﬁﬁ £ 700
A whe el MAsel FHB HE9} 9 500
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A 2 ATk Bxel Gl UT How Hu H
N
o Atel 27l AE Aom il gl s 0
e
FHIrE dae] arls Aol PEE 9ol § a0
A= AL Figure 29} 38 53] & & IStk & 200
100
Table 2. Basic Properties of Emulsions with Change of 0.01  0.02 003  0.04
a-Amylase Contents a -Amylase(g)

Solid Viscosity Particle size
Nl e | P e (o)
1 41.7 8 4300 632
2 41.5 8 215. 239
3 41.0 8 71.5 217
4 41.2 8 50 209
5000
4000
@
g 3000
2
3 2000
2
>
1000
0
0.01 0.02 0.03 0.04

« -Amylase(g)

Figure 2. The change of viscosity with concentration of
a-amylase.

Figure 3. The change of particle size with concentration
of a-amylase.
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Table 3. Polymerization Recipe with Change of Starch Contents

Starch gel(g) Monomer(g) Surfactant(g) Initiator(g) pH
No. i
jen coat } : A-103 g
(WE%)* a-amylase 2-EHA MMA AA (34%) NP-40 APS NH4OH
5 45(22.0) 0.08 128.8 28 3.2 4.1 6 1 3
6 68(32.7) 0.12 112.7 24.5 2.8 4.1 6 1 3
7 91(43.1) 0.16 96.6 21 2.4 4.1 6 1 3
* BT 22 starch®} monomer?] &3+ ol A starchd] FFE-&

Table 4. Basic Properties of Emulsions with Change of

Starch Contents

No. S(g/lol)d pH Vi(sccr())ss)ity Parti;:llrfrel)size
5 41.6 8 57 260
6 414 8 58 262
7 41.5 8 100 280
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Figure 4. The change of viscosity with concentration of

starch.
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Figure 5. The change of particle size with concentration
of starch.
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Figure 6. FT-IR spectra with concentration of starch.
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