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ABSTRACT : In order to synthesize polymer particle containing inorganic material, styrene and n-
butylmetacrylate were copolymerized with alumina by dispersion polymerization. The ratio in weight of
styrene to n-butyl methacrylate was 3:1. Poly(N-vinyl pyrrolidon) and 2,2'-azobis(isobutyronitrile) were
added as stabilizer and as initiator, respectively. The change of particle size was investigated with
concentration of initiator, the type of medium, the mixed solubility parameter (6mix) of medium, and coupling
agent. The enhancement in concentration of initiator resulted in slight increase of particle size. The increase
of polarizability in medium also yielded the increase of particle size. In case of changing the ratio of
isopropanol to distilled water, we could find relationship of [Smix]*"" oc particle size and [Smi] ™ o<
particle size distribution(PSD). The type and the concentration of coupling agent showed no effect on
the particle size and PSD.

Keywords : dispersion polymerization, particle size, medium, mixed solubility parameter, coupling
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Table 1. Recipe & Particle Size with Concentration of

Initiator
Ingredient(g) 1-1 1-2 1-3 1-4
ST 6.0 6.0 6.0 6.0
Monomer
n-BMA | 2.0 2.0 2.0 2.0
. PVP
Stabilizer K30 0.5 0.5 0.5 0.5
Initiator | AIBN 0.03 0.06 0.12 0.24
Coupling | \iprvis | 0,12 0.12 012 | 012
agent
DIW 13.33 13.33 13.33 13.33
Medium
IPA 29.70 29.70 29.70 | 29.70
Filler |Alumina| 6.67 6.67 6.67 6.67
Total 58.35 58.38 58.44 58.56
D, (sm) 097 | 120 | 140 | 2.08
D, () 0.98 121 140 | 221
PSD 1.008 1.009 1.004 1.060
Gel(%) below0.5| below0.5 [below0.5| 34.4

b tm
Figure 1. SEM photographs with concentration of initiator; (1) 1-1 (2) 1-2 (3) 1-3 (4) 1-4.
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Figure 2. Particle size with concentration of initiator.
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Figure 3. SEM photographs with type of medium; (1) 2-1 (2) 2-2 (3) 2-3 (4) 2-4.
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Table 2. Recipe & Particle Size with Type of Medium

Ingredient(g) 2-1 22 23 2-4
Monomer ST 6.0 6.0 6.0 6.0
n-BMA | 2.0 2.0 2.0 2.0
Stabilizer| 50 | 05 0.5 05 | 05
Initiator | AIBN | 0.12 | 0.12 0.12 | 0.12
Coupling | \rprvis | 0,12 0.12 0.12 | 0.12
agent
DIW | 1333 | 1333 | 1333 | 1333
MeOH | 29.70 - - -
Medium | EtOH - 29.70 - -
IPA - - 29.70 -
n-BuOH - - - 29.70
Filler |Alumina| 6.67 | 6.67 6.67 | 6.67
Total 5844 | 5844 | 5844 | 5844
Smin 1666 | 1580 | 1520 | 15.17
D, (um) 055 | 085 140 | 1.99
D, (zm) 0.60 1.20 140 | 2.61
PSD 1092 | 1395 | 1.004 | 1311
Gel(%) below0.5| below0.5 |below0.5| 89.3
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Figure 4. Particle size with solubility parameter of
medium.
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Table 3. Recipe & Particle Size with Ratio of Medium

Ingredient(g) 3-1 3-2 3-3 3-4
ST 6.0 6.0 6.0 6.0
Monomer
n-BMA 2.0 2.0 2.0 2.0
.. PVP
Stabilizer K-30 0.5 0.5 0.5 0.5

Initiator | AIBN 0.12 0.12 0.12 0.12

Coupling

MPTMS | 0.12 0.12 0.12 0.12
agent

DIW 17.20 13.33 8.60 4.30
IPA 25.83 29.70 | 3443 38.73

Medium

Filler |Alumina| 6.67 6.67 6.67 6.67

Total 58.44 | 5844 | 5844 | 5844
Smix 1619 | 1520 | 13.89 | 12.58
D, (ym) 062 | 140 | 149 | 198
D, (m) 1.00 1.40 150 | 232
PSD 1.620 | 1.004 | 1.010 | 1.172
Gel(%) below0.5|below0.5 |below0.5 | below0.5

% 6 - ST : 9.34, BMA : 825, IPA : 11.44, DIW : 23.30
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Figure 5. SEM photographs with ratio of medium; (1) 3-1 (2) 3-2 (3) 3-3 (4) 3-4.
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Figure 6. Particle size with solubility parameter by ratio
of medium.
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Table 4. Recipe & Particle Size with Type of Coupling 3} =%} XS Table 49 YERAATH
Agent AZA] AFLI)E ¥ 282y AFste]
ngredon) [ £1 [ 2 [ 83 85 gyo) 4] @18 A s 6] e
Monomer [—— " T T 5, & nEAe) A3 sl 771571 A o] FA
o S2e] 7B H A B X
Stabilizer| 0 | 05 | 05 | 05 | 05 H el Al vIEA vl & 2akeel
= AT}sto F MR A FAA EAo] gL = A
Initiator | AIBN | 0.12 [ 0.12 [ 0.12 [ 0.12 aargesn 95, 714 5 °J 1?_ soid A
VIMS | 0.12 - - - ot} B AFAME o5 YxE A AAEY
Coupling | GPTMS - 0.12 - - et Ho GAE, 974 EXO diste] &)
agent | MPTMS | - - 0.12 - . - . .
R7|Z et Ayl A= Table 49} Figure 7
AEAPTMS| - - - 0.12
DIW | 1333 | 13.33 | 1333 | 13.33 off YRS, ARbAR1 S5 Mg Axkel &
Medium - - - - - _
IPA 29.70 | 29.70 | 29.70 | 29.70 AeE d5slgon, VIMSE AFEEH 4-1, GPTMS
Hler__Alunina 56;474 568~6474 5686474 568~6474 £ A3 42, MPTMSE AH8-3F 43, AEAPTMSS
otal K . . .
— AR 4-40] AL 7}z
D, (ym) 123 | 128 | 140 | 133 e 44;3 °: j;i lj3 m, 1.28 ym, 140 ym,
— ) T‘-& z 2 < X
D, (i) 123 | 130 | 140 | 135 133 me] e AES AU
PSD 1.005 | 1.016 | 1.004 | 1.011
Gel(%) below0).5 | below0.5 | below0.5 | below0.5

5 im
Figure 7. SEM photographs with type of coupling agent; (1) 4-1 (2) 4-2 (3) 4-3 (4) 4-4.
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5. HEEHM s=of ot I Table 5. Recipe & Particle Size with Concentration of
Coupling Agent
Table 5% #AEFA MPTMS®] &= ¥s}e] whe Ingredient(@) ST T 55 [ 53 | 54
T Aotk EilEgdolA AMEe AZFHAE ST 6.0 6.0 6.0 6.0
ZA x| o8] MPTMSS] M-OR7} #7] Monomer " eMA | 20 | 20 | 20 | 20
el Frel M-OHY il $o = Stabilizer| ¢V | 05 | 05 | 05 | 05

H-O-H) ZestA =Hd dZo] SHEE BAH

Initiator | AIBN | 0.2 | 012 | 012 | 012
Al AT o) e Habie A4S F

Coupling
A gelaelel g galEe 2aaA QA agent|MPTVMS| 000 | 042 | 048 | 08
A Azro] ZAEHWEA A 7 Z7}E ol Medi DIW | 1333 | 1333 | 1333 | 13.33
cedium
Y7ol HolAe ARe MLt ASYAY Z IPA_| 2970 | 2970 | 2970 | 2970
7tol wet oleidt Adko] JEFS AL o =319A Filler |Alumina| 6.67 6.67 6.67 6.67
9l Table 59} Figure golA] HZo] QA w3} Total 5838 | 5844 | 5850 | 58.56
£ UehiA g} AZYA) FE M) me DyGm | 144 | 140 | 1% | 138
X o) Fol7} vinlstel YAel wWslel 3 Dy | 146 | 140 | 159 | 139
&S mx|A] koo <k 2= 9otk PSD 1.013 1.004 1.002 1.009
Gel(%) below0.5 | below0.5 | below0.5 | below0.5

5 im

Figure 8. SEM photographs with concentration of coupling agent; (1) 5-1 (2) 5-2 (3) 5-3
(4) 5-4.
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