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1 (methyl methacrylate monomer, MMA)
(Commertial grade, TMMA Co.,Ltd.)

2. (sodium dodecyl sulfate, ) (97% purity, Cognis,
Bangkok, Thailand

3. 22 (2,2’ azoisobutyronitrile, AIBN) (AR grade, Siam
Chemical Industry Co., Ltd.)

4, ( 15 ) (Sigma-Aldrich, Missouri, USA)

5. y-Methacryloxypropyltrimethoxysilane (MPTMS) (Dow Corning, Michigan,
USA)

7. (practical grade)

3.2

1 500 cm3Pyrex glass reactor (Aldrich, Canada)

2. Double jacket condenser

3. Dropping funnel

4. Stirring/temperature controlled digital hotplate

5. Magnetic stirrer

6. Dynamic light scattering analyzer(DLS) (Nano-series ZX) (

)

7. Differential scanning calorimeter (DSC) (Perkin EImer Diamond DSC)

8. Nuclear magnetic resonance (NMR) (Bruker Biospin DPX-300 NMR
spectrometer) ( )

9. Fourier transform infrared spectrophotometer (FTIR) (FT-IR model 1760)

10. Transmission electron microscope (TEM) (JEOL JEM-2100) (

)



11. Scanning electron microscope (SEM) (JSM-6400)

3.3
33.1 PMMA
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(SDS)

¢ )

14

0.3

dropping funnel (
1

PMMA

(MMA)

22.5
22.5
22.5
22.5
22.5
22.5
22.5
225
22.5

22.5

glass reactor ( 3.2)

3.4)

70

200

30

(AIBN)

(

)
0.12

0.15
0.18
0.24
0.32
0.12
0.15
0.18
0.24

0.32

(AIBN)

hot plate (

(MMA)

60

60

60

60

60

60

60

60

60

60
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3.3)



3.3

glass reactor, condenser

hot plate

29



3.6)

34

60

dropping funnel

glass reactor

MMA

3.5)

30



3.3.2

3.6 PMMA

PMMA

PMMA

3.7

31



PMMA
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WRALNBTAWANT

> AATITEUITUNIABUNA

ANAEZNAUAILLHUNTUDALATAENS
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uald (%yield)

299 PMMA WaalNas

AATITHUINITAR LTLINGD

AATIZviun Tg

3.7
3321

PMMA
intensity-average diameter (D2

Nano-series ZX (

PMMA "

PMMA

number-average diameter ()

Dynamic Light Scattering (DLS) Analyzer

) (38
0.6-6000 -

gﬂ'ﬁ 3.8 1AT89 Dynamic Light Scattering (DLS) Analyzer



3.3.2.2
PMMA
(% yield) =
1 = )
(% solid) = —

1 S V ”
3.3.2.3
(H-NMR)

300 MHz

3

CDCI3

(% vyield)
31
x 100
3.2
PMMA ()
x 100
PMMA ()
3.3
0
A2 () x 100 (3.3)
¢ )
PMMA
PMMA Nuclear Magnetic Resonance

Bruker Biospin DPX-300 NMR spectrometer ( 3.9)

3.9

Nuclear Magnetic Resonance



= 240

1 !riad determination [26]
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re syndotactic mr heterotactic

mm isotactic

mr mm X 100

- (3.9
[r+mr+mm

3.3.24 (Tg) PMMA

(Tg) PMMA Differential Scanning
Calorimeter (DSC) Perkin Elmer Diamond DSC ( 3.10) 10

20°C min'1 50-180
311 Differential Scanning Calorimeter

3.33 /PMMA
3331

pH 45

( 0.5%)
30
(15 )
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3.3.3.2
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3.2 /PMMA

3.2 /PMMA
MMA SDS AIBN Pre-treated silica

( ) « ) « ) « ) ( )
225 14 0.15 0.175 60
225 14 0.15 2.250 60
225 14 0.15 4.500 60
225 14 0.15 6.750 60
225 14 0.15 11.250 60

[PMMA
(MPTMS) (SDS)
(AIBN) glass reactor
3.2
150
( 313 70 MMA
dropping funnel 1 30

70 1 MMA PMMA
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3341 /PMMA

number-average diameter intensity-average diameter

/PMMA ! Dynamic Light Scattering
(DLS) Analyzer 3321
3.3.4.2 (% vyield)
3.3.2.2
3.343 IPMMA
/PMMA

Transmission Electron Microscope (TEM) JEOL JEM-2100 ( 3.15)

80 kv PMMA 0.1-0.5 wt%

3.15 Transmission Electron Microscope
/PMMA
Scanning Electron Microscopy (SEM)  JEOL JSM-5410LV ( 3.16) 15

kv
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3.34.4

PMMA

FT-1R model 1760 (

3.16

3.17)

Scanning Electron Microscope

Fourier Transform Infrared Spectrometer (FUR)

3.17

Fourier Transform Infrared Spectrometer
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3.3.45 {PMMA

/PMMA
Differential Scanning Calorimetry (DSC) Perkin Elmer Diamond
DSC 10 20°c min'l '

50-180
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