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8 oF: 19 HREgA Y LA FoRol & BAZ Funkeg Aot A2 WHPo WAl
B&E 7t Z A, poly(St-co-DVB)Hol A oz ske) OujdiAg FHFHste Hojzl 297
AR ZFAE 285 poly(AA-co-DVB) microgel& A 1th, Poly(St-co-DVB) 7t F &7t 2&
5 ZAAIZbe) mhel Ao AuEgdon YU FS poly(AA-co-DVB) microgele] 27 -&
40~90 nm W Yol Y, EREL 2,67X10°~2, 43X 10°H =2 Yenfd o, 194 7tus A o
@A ol utal microgele] §1zF Z719] ZAol b8k

Abstract : The preparation of pure microgel was investigated by a new method which restricts the
intermolecular crosslinking reaction between the second stage crosslinked polymer by steric hindra-
nce of the first stage crosslinked polymer. The second crosslinked polymer were prepared by precipi-
tation polymerization of acrylic acid and divinylbenzene in first stage poly(St-co-DVB) crosslinked
polymers highly swollen in benzene. Poly(AA-co-DVB) microgels were obtained by ultrasonic degra-
dation of the second stage crosslinked polymer. It was found that the poly(St-co-DVB) crosslinked
polymer having large size was selectively scissored according to the increasing ultrasonic degrada-
tion time, and that ultrasonic degradation of the compact and small sized poly(AA-co-DVB) microgels
was very difficult. Diameters of the small and compact microgels obtained by the ultrasonic degrada-
tion were around 40~90 nm, and the number average molecular weights of the microgels varied from
2.67X10° to 2.43X 108. It was possible to obtain a various particle size of the microgels by controlling
the crosslinking density of the first stage crosslinked polymer.
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Table 1. Preparation of Crosslinked Poly(St-co-DVB)

DVB/St Monomer/ Degree of” o
Exp. No (ol %) Solvent sweloling x?)
(Volume ratio)

1A-1 2 0.40 6.43 25,600
[1A-2 2 0.30 9.03 62,200
IA-3 2 0.20 14.23 164,500
IB-2 6 0.30 9.4 61,800
IC-2 8 0.30 429 12,500

FHYeE 2 7l ERFE S AdHde
Table 17} 7t} DVB/St 4] 2 Ziomj/Ruje] ¥
Hulg delste] A3 poly(St-co-DVB) 7t s g
Al dioxaneo| BEAA 24T FRYET2HE 7}
WY FAEe DVB/Ste] Eu|9h Ricvj/gule

o] t+& poly(St-co-DVB) 7}2Z%H4| Wl acrylic
acide} DVBe] Evlo] & AH5e =18 Table
29 ERfSiTh,

Poly(St-co-DVB) 7ta5gAl ol &]1€ poly
(AA-co-DVB) microgel®] 9Jz} Fe]2 Az}&n) 7
o2 PFF AHE Fig. 1o Jeholol

RuO,& AH8-3to] StainingA]# TEMo.2 338
vh= Fig, 1904 B big} 7o) #e RE-o| poly
(St-co-DVB) 7} Z & by 3 22o] poly
(AA-co-DVB) microgelE Yehdt}, Poly(St-co-
DVB) 7tudgAlel A9e & A N(FA~59
nm) & ze EEAd HE BeFa 9lm, poly
(AA-co-DVB) microgel2 ze A8 E E¥g

=% & 5 3tk

Poly(AA-co-DVB) microgel S 12 X34 o

Table 2. Polymerization Condition of Crosslinked Poly(St-co-DVB) by Precipitation Polymerization

Polymerization condition

Exp. No Poly(St-co-DVB) DVB/St DVB/AA AA+DVB Benzene Yield
(g (mol %) (mol %) (g) (ml) (%)

MA-2 14.26 2 14.30 1854 96.58
IA-3 10.96 2 11.00 2175 98.87
nc-2 15.13 8 15.10 2875 94.63

Reaction conditions : 65C, 24 hrs in benzene
Mole ratio of(St+DVB)/(AA+DVB)=1:1

2| A18A A1% 1994 1Y
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Fig. 1. Transmission electron micrographs of crosslinked polymers stained with ruthenium tetroxide.
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Fig. 2. Transmission electron micrographs of crosslinked polymers stained with osmium tetroxide.
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Poly(AAco-DVB) Microgele] %2 2 544 S VY
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poly(AA-co-DVB) microgel® £al3}7] sl 19 Diaaetr m)

A 7}_1%@-%1]01 poly(St-co-DVB) & %3 3-8 & Fig. 4. Particle size distribution of microgels sepera-
ths, 2L B GPCEA AFAES Fig, 39 ted from MIA-2 by ultrasonic degradation.
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o peak®} AUAFE & F Yom, HFAFH
peak poly(acrylic acid)¢]S & 3= q1ivl.

= T
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2 dus]al, o 3 Av]9 e YA A
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Poly(AA-co-DVB) microgelo] &% poly(St-co-
DVB) 7aZdAF A8 TA-25 72, 84174
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Refractive Index
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Eiution Cont
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Fig. 3. GPC profile of microgel prepared from OA-2. ]
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Fig. 5. Particle size distribution of microgels sepera-
ted from ITA-4 by ultrasomc degradation.
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Fig. 6. Particle size distribution of microgels sepera-
ted from IIC-2 by ultrasonic degradation.
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Fig. 7. Particle size distribution of microgels sepera-
ted from IA-2, A-4, IC-2 by ultrasonic degradation.

crogel YA+ 712X poly(St-co-DVB) 7153
A9 7hwA 7 BxlaFo] A& mwel 40 nm, 60 nm
2 90nmz FAH AZE &+ ANk wekAl poly
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Tha A Wo) A JAF e 23 Poly(AA-co-DVB) microgel®] A

A
100nm

Fig. 8. Transmission electron micrograph of microgels
seperated from IIA-2 by extraction with methanol.
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molecular 7} ¥H-8-8 7]E Zel™ networke] A
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A de WHE A7 AESHer o2 48
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1. 1974 715384, poly(St-co-DVB) 9] 7w
7} F48 29A 7 EEA|, poly(St-co-DVB) 7H
9] intermolecular 7} EFS-o] AA a7t AA st
microgel Y2} 2718 o] 7Hg3tATh

2. 25y BajA k] we} poly(St-co-DVB) 7¢
WEFA7F FAHo g HaHal 9AkA7]7F 90 nm
o] 3}l poly (AA-co-DVB) microgel2 to]it Hs
71 ol fitt.
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)

r
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Z5hke o 2 A E poly(AA-co-DVB) microgel &
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233t WS F& YAEEE e
i, 71 HeE FEojglon] Baare 267X 100~
2.43%10° Fwo)gich.
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