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Poly(hydroxyethylmethacrylateXpolyHEMA) beads& d=hgilyjo 2 Azslgon, $4dl A4S l-octanold} PVP
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< golrgitt. 1-Octanold] FErt F7HE4-Z beads®] Fef= FHo2HE] BT ez wlslgon, 7
beads®] F7}e $718Hie. 71959 719 FFUAE £ F71815c). PVPS $28 F7HA7] 79 beads2] Yt
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Abstract— Poly(hydroxyethylmethacrylate)polyHEMA) beads were prepared by suspension polymerization and the effects
of 1-octanol and PVP(poly(N-vinyl-2-pyrrolidone) K-90) were investigated on the shape, size distribution, porosity and average
pore radius of polyHEMA. As the concentration of 1-octanol increased, the shape became irregular and the average bead size
grew. Also the porosity and the average pore radius were increased. Increasing in PVP concentration maked average radius
small but the effect could be ignored when it was over 3 %. The porosity got a gains of nearby 25 % in proportion to the con-
centration. The effect on the whole shape was not significant but it maked the density of microsphere on the surface very lower.
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Fig. 1. Schematic diagram of polymerizing apparatus.
1. Nitrogen gas 4. Reactor
2. Control valve 5. Condenser
3. Mechanical stirrer 6. Biichi water bath
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Table 104 Bedx] uie} 7o), porogen £ A &4l cyclohexanol
3} 1-octanol®] FAIv]e) ule} 3AIE)= polyHEMA beads®] %

Table 1. Size distribution with the change of porogen solution concentrations [unit, %]
CyOH Osc‘é‘;rd‘““b“t“’“ under 106pm  106-150 pm 150-210pm  210-300pm 300-425 pm 425-500pm  over 500pum

4:1 6 135 49.9 6.9 3.8 56 146

35:1 5.8 21.1 4038 12.0 32 0.5 16.6

3:1 16 105 18.0 66.5 0.8 03 1.1

25:1 22 8.9 211 57.1 32 14 6.0

2:1 49 7.4 36.3 411 471 16 4.0

15:1 3.7 7.6 157 67.3 3.8 0.8 11

1:1 0.1 1.0 35 20.2 67.1 3.4 47

“CyOH : OcOH=cyclohexanol : 1-octanol.
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Fig. 2. SEM of the whole shape PolyHEMA with the changes of 1-octanol percentage in the porogen solution mixture.
(a) cyclohexanol : 1-octanol=80 : 20(v/v), (b) cyclohexanol : 1-octanol=75 : 25(v/v), (c) cyclohexanol : 1-octanol=67 : 33(v/v), (d) cyclohexanol: 1-

octanol=50 : 50(v/v)
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Fig. 3. SEM of the surfacial shape PolyHEMA with the changes of 1-octanol percentage in the porogen solution mixture.

(a) cyclohexanol : 1-octanol=80 : 20(v/v), (b) cyclohexanol : 1-octanol=75:

octanol=50: 50(v/v)
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25(viv), (c) cyclohexanol : 1-octanol=67 : 33(v/v), (d) cyclohexanol: 1-
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Fig. 4. Effect of 1-octanol ratio on the porosity of PolyHEMA beads.
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Fig. 5. Effect of 1-octanol ratio on the mean pore radius of Poly-
HEMA bead.
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Fig. 6. Pore size distribution of PolyHEMA beads with the changes of 1-octanol percentage in the porogen solution mixture.
(a) cyclohexanol : 1-octanol=80 : 20(v/v), (b) cyclohexanol : 1-octanol=75 : 25(v/v), (c) cyclohexanol : 1-octanol=67 : 33(v/v), (d) cyclohexanol: 1-

octanol=50 : 50(v/v)
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Table 2. Size distribution on the change of PVP concentration funit, %]
Size distribution \jer 106um  106-150pm  150-210pm 210-300 pm 300-425 pm 425-500pm  over 500 pm
PVP*(Wt%)
1 6.0 135 499 6.9 38 5.6 146
2 64.4 24.9 31 2.4 1.0 03 4.0
3 71.0 25.4 17 0.9 03 02 0.5
5 69.2 22 21 41 12 05 0.8

“poly(N-vinyl-2-pyrrolidone) K-90.
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©

@

Fig. 7. SEM of the whole shape PolyHEMA with the changes of PVP concentration.

(2) 1 wt%, (b) 2 wt%, (c) 3 wt%, (d) 5 wi%

249 PVP 3+ AdA 4 & Aol

3-2-2. ey 23

Fig. 73} 8& tiofst F=9] PVP £l b2 A2F izl A A
2437 2 E9) SEM #HdEolt). Fig. 7914 IxHEe] A =4
2 2T FEE o] F 3 gle], PVP Fkol w2 el WstE A4 3
T 4= glglend, 1-octanol Aol e} 22 vl AFe] 7] A= @
Zs]| A ¢gkr}. Table 20014 vJeht bead =719 734 E Fig. 78 &
A= oA g 5 gisdch. Fig. 82 qlAke] 2 & g2
g3 o2 PVPY TR} ZUIEGE AT 84} 2o
2 7] @Ate] 7hadtm 9lS-& FEE 4 it} 1-Octanol AY
Az 2 5 A vATe] 9 AR AR B elE
H& ofe] mlAlrERte] B AN JAUYAL SR EAs ¥

S3t348t H|36N He: 1998 128

Aok Wt 78 Feje] G Az B B PVP 5 3}
£ 7k A 2fele Z F3¢E FA) gdov, ot vla7e] §
Au fAE A 2A Y JEukE s s 33E

323,713 4 /T =Y B2

Fig. 95 E3i PVPY] 527} 718 o, 71357 2918l e 9ld
S o 4= Qi) 7| BEE 27.9 %(PVP 1 wi%)olA] 34.8 %(PVP 3 wi%)
2 oF 25 % Z7}slsith. PVP 57} 3wt%e) 7% 2wi%el uls) 7]
27} FA3] F78la, Swi%ehs ¥ 3}o)7) ¢lglvl Fig. 10004
B 71% 271 PVPY] FE Wl A 938 i g& ¢
< ik & 97914 147nm= ¥ 8}sl7l+= 8}X| 7t Fig. 5ol & 4= 3l
£ W3l wahd 2 sl i Ao

o]21gt A#-E-§ 1-octanol®] A H7l AxSx) vlams)] B4,




PolyHEMA Beads AlZoll % Fefsta] o7 893

9

@

©

Fig. 8. SEM of the surfacial shape PolyHEMA with the changes of PVP concentration.

(2) 1 Wt%, (b) 2wt%, (c) 3 Wi%, (d) 5 Wi%
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Fig. 9. Effect of PVP concentration of the porosity of PolyHEMA beads.
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Fig. 10. Effect of PVP concentration on the mean pore radius of Poly-
HEMA beads.
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Fig. 11. Pore size distribution of PolyHEMA beads with PVP concentration.

(a) 1 Wt%, (b) 2Wt%, (c) 3wt%, (d) 5 wt%
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