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=5 Pl Q&) wEA njHAE $A87] 18l 2B} n-butylmethacrylate’t SRk} 34 F5F
Heith. ~E)a3 n—butylmethacrylate®] Bl 3 : 101901, YARFYAIE poly (V—vinyl pyrrolidon), & 7HA]
H|2E 2,2'—azobis (isobutyronitrile) & #1Z# A= 3—methacryloxypropyl trimethoxysilanes, FAMIE o]4
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Abstract: In order to synthesize polymer particle containing inorganic material, styrene and n—
butylmethacrylate were copolymerized with alumina by dispersion polymerization. The weight ratio of
styrene to n—butylmethacrylate was 3 : 1. A poly (N—vinyl pyrrolidon) was added as stabilizer.
2,2'—Azobis (isobutyronitrile) and 3—methacryloxypropyl trimethoxysilane were used as initiator and
coupling agent, respectively. The weight ratio of 70 : 30 of isopropanol to distilled water was used as
dispersion medium. According to the TEM measurement, we could confirm that alumina was dispersed
into the polymer particle. The increase ‘of concentration of alumina resulted in enhancement of particle size,
but decreased its distribution. By the XRD method, it was found that the increase of alumina
concentration showed the increase of intensity in peak and the increased 28 value. From the TGA
measurement, the increase of alumina concentration caused high heat resistance of the polymer. With
respect to the type of initiator, the longer half life of initiator, the smaller particle size. We also found
that the increase of particle stabilizer concentration made the decreased of particle size due to the
accelerated generation of polymer particle in the early stage of reaction.

Keywords: dispersion polymerization, particle size, styrene, n—butylmethacrylate, alumina.
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Table 1. Recipe with Concentration of Alumina

No. -1 1-2 1-3 1-4 1-5

Monomer ST 5.0 60 6.0 6.0 6.0
n~BMA 20 20 20 20 20

Stabilizer PVP K-30 05 05 05 05 05
Initiator AIBN 0.12 012 012 012 0.12
Coupling agent MPTMS 0.12 012 012 012 012
Medium DIW 14.65 17.78 15.55 13.33 6.66
PA 3419 29.70 29.70 29.70 29.70

Filler Alumina sol 0 222 445 6.67 13.34
Total(g) 57.58 58.44 5844 58.44 58.44

Figure 1. TEM photographs of 1—-1.
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Figure 2. TEM of photographs of 1—4; enlzu gement from (a)
to (o).
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Figure 3. SEM photographs with concentration of alumina;
(1) 1-2,(2) 1-3, (3) 1—4, and (4) 1-5.

Table 2. Particle Size with Concentration of Alumina

No. Alumina(%) D, @m) D, (um) PSD  Gel(%)
1-1 0 2.09 2.10 1.003  below 0.5
1-2 0.11 1.15 118 1.028  below 0.5
1-3 0.23 1.18 1.20 1.017  below 0.5
1-4 0.34 1.40 1.40 1.004  below 0.5
1-5 0.69 Coagulum 84.1
120
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Figure 4. Particle size with concentration of alumina.
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Figure 5. TGA thermograms with concentration of alumina.
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Figure 6. XRD analysis with concentration of alumina.
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Table 4. Particle Size with Concentration of Stabilizer

No. 2-1 2-2  2-3 2-4 No. Stabilizer(%) D, wm) D, (wm)  PSD  Gel(%)
Monomer ST 6.0 6.0 6.0 6.0 2-1 0.17 1.98 2.37 1.200  below 0.5
n—-BMA 2.0 2.0 2.0 2.0 2-2 0.43 1.50 1.51 1.003  below 0.5
Stabilizer PVP K-30 010 025 050  1.00 2-3 0.86 1.40 1.40 1.004  below 0.5
Initiator AIBN 012 012 012 012 24 L70 0.85 0.87 1032 below 05
Coupling agent MPTMS 0.12 0.12 0.12 0.12 . .
Medium DIW 1333 1333 1333 1333  1apleS. Half Life of Initiator
IPA 29.70 29.70 29.70 29.70 Initiator Half life®*  Temperature for half Activation
Filler Alumina sol 667 6.67 667 6.67 {min) life at 10 hours”(C) energy (kcal/mol)
Total (g) 58.04 58.19 5844 5894 AIBN 239 62 34.0
ADVN 58 48 29.0
BPO 618 74 31.1
~BPEH 582 72.5 29.2
470 C, Toluene. *Toluene.
Table 6. Recipe with Type of Initiator
No. 3-1 3-2 3-3 3-4
Monomer ST 6.0 6.0 6.0 6.0
n—~BMA 20 20 20 20
Stabilizer PVP K—30 05 05 05 05
Initiator AIBN 0.12 - - -
ADVN - 012 - -
BPO - - 012 -
~BPEH - - - 012
Coupling agent MPTMS 0.12 012 012 012
Medium DIW 13.33 13.33 13.33 13.33
. , . o IPA 29.70 29.70 29.70 29.70
fﬁ“ ;e_'l' ?g)l\/[zfg?tfg;pfg ‘;’:; &‘;“;‘infa“m of stabilizer; Filler Aluminasol  6.67 6.67 6.67 6.67
’ Total(g) 58.44 5844 5844 58.44
1.50
Table 7. Particle Size with Type of Initiator
125} Initiator D, (um) D, (um) PSD Gel(%)
E . AIBN 1.40 1.40 1.004  below 0.5
S ADVN 2.09 2.09 1.001  below 0.5
x 100 BPO 1.00 1.03 1.035  below 0.5
(S} . (~BPEH  1.16 1.19 1.028  below 0.5
o
h 1.75F
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150 ‘ ~BPEH, BPO®] =ojr, o|59] §#F 71 247} AIBNe| 72+
0.00 0.50 1.00 1.50

log(Concentration X 10)(%)

Figure 8. Plot of particle size and concentration of stabilizer.
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Figure 9. SEM photographs with type of initiator; (1) AIBN,
(2) ADVN, (3) BPO, and (4) +~BPEH.
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Figure 10. Plot of particle size & particle size distribution
against half life of initator.
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