2550

4 9 7 2 4 9 5 8 2 3



PREPARATION OF SILICAPOLY(METHYL METHACRYLATE) COMPOSITE NANOPARTICLES VIA
DIFFERENTIAL MICROEMULSION POLYMERIZATION

Miss Srisuda Sridao

A Thesis Submitted in Partial Fulfilment of the Requirements
for the Degree of Master of Science in Applied Polymer Science and Textile Technology
Department of Material Science
Faculty of Science
Chulalongkom University
Academic Year 2007

Copyright of Chulalongkom University

502170



( ; )

( /. \.
( )
........ $ A22AA
( )
..... D N A
( )



. (PREPARATION

OF SILICA/POLY(METHYL METHACRYLATE) COMPOSITE NANOPARTICLES

VIA DIFFERENTIAL MICROEMULSION POLYMERIZATION) COMPOSITE

NANOPARTICLES VIA DIFFERENTIAL MICROEMULSION POLYMERIZATION).

2,2

2550

1/70

49-66

45

40



4972495823: MAJOR APPLIED POLYMER SCIENCE AND TEXTILE TECHNOLOGY
KEY WORD:  DIFFERENTIAL MICROEMULSION POLYMERIZATION/ PMMA/ SILICA/
NANOCOMPOSITE

SRISUDA SRIDAO: PREPARATION OF SILICA/POLY(METHYL METHACRYLATE)
COMPOSITE ~ NANOPARTICLES ~VIA  DIFFERENTIAL MICROEMULSION
POLYMERIZATION. THESIS ~ ADVISOR : ASSOC. PROF. SAOWAROJ

CHUAYJULJIT, THESIS COADVISOR : ASSOC. PROF. ONUSA SARAVARI,

77 pp.

This research aimed to prepare silica (Si02/poly(methyl methacrylate) (PMMA)
composite nanoparticles via in situ differential microemulsion polymerization process.
Sodium dodecyl sulfate (SDS) and 2,2’ azobis(isobutyronitrile) (AIBN) were used as an
anionic surfactant and oil soluble initiatior, respectively. The methyl methacrylate monomer
feed into the reactor was provided in very small drops and the time interval between
drops was very short. The weight ratio of the surfactant/methyl methacrylate monomer was
as low as 1/70. Nano-Si02 particles were first treated with 3-methacryloxypropyl
trimethoxysilane (MPTMS) coupling agent to improve the particle-PMMA interfacial
adhesion. The obtained composite nanoparticles were investigated for their particle size,
%yield and morphology. The results showed that the nanocomposite particles had an
average particle size about 40 nm. As much as 49-66% by weight of the PMMA was
coated on the silica surface depend on the amount of the pretreated nano-Si02 in the

differential microemulsion system.

Department of Materials Science Student's signature
Field of StUdy Applied Polymer Science and Textile Technology Advisor’s signature... ---CATth/

Academic year 2007 Co-advisor’s signature leuau



3

AWIAINTalunIIng1ae
CHuLALONGKORN UNIVERSITY



............................................................................................................................. 1
....................................................................................... 3
21 e A e e 3
22 TN R i e s e 4
23 T AR e e 5
2.4
(Microemulsion polyMEeriZation).......... coccveveriereeeeeiiiiieis eevrireneeeeeeeesseennaens 1
25
(Differential microemulsion  polymerization)............cccceeeeveiiieniiiiicciiiiieeenn, 14
2.6 SRR 17
2.7 Transmission
Electron Microscope (TEM).......cooiiiiieeiiiiiiee e 18
2.8 (silanes coupling agent)........cceeeeeriiicciiiiiiiiee e 20
281 21
2.8.2 Organofunctional Silanes.............ccccccvvvvnnnn.. 22
2.8.3 s 23
284 25
................................................................................................................ 26
B 26



3.3
331

3.3.2

3.33

3.34

41 PMMA

3321

3.3.2.2

3.3.2.3
3.3.24

3331

3.33.2

3341

3.34.2

3.343

3.3.4.4

3.3.4.5

(% YIEIA).ovveereer e

IPMMA 40



4.1.1 PMMA e e e
4.1.2 PMMA e e
A.1.3
4.1.4 PMMA (%oyield).......c.. oo
4.1.5 [ IE= Yol 1o 1)
4.2 IPMMA s e
421 IPMMA e e
4.2.2 IPMMA e
4.2.3 IPMMA
4.2.4 IPMMA (% yield)......ccoeeereeeenes
425 IPMMA
4.2.6 PMMA
MPTMS IPMMA..... oo e,

43

56

56

57

................................................................................................................... 58

61

7



................................................................. 30
IPMMA........... 37
PMMA (% TaCtCItY)...ueeeeeeeeeeeiiiiiiien veeeeseians 47
PMMA
IPMMA e e e e e —————— 49
PMMA [PMMA 49

' MPTM 55



21 e 4
22 e e e 6
2.3 e e 7
24 PMMA............... 10
2 D e 10
2.6 IPMMA...... ..o, 1
2.7 isotropie MICroemMUISION........... cocecciiiiiiiiies ceeeeee s e 12
2.8 Candaul-Leong-Fitch model...........uueiiiiiiiiiiiiee e s cvvveeeee eeeeeee s 13
29 S\, 15
210 S5 S = i 16
211
............................................ 17
2.12 TEM /Y 19
2.13 TEM
IPSIPMMAL ..ot i ee tee e e e e sean e e e e aaaean e 19
214 AR s e e e 20
2.15 SEM TN e M e e 22
206 s 2eanns 23
2.17 alkoXysilanes.........coocciiiiiiiiiiees e 24
218 e 24
2.19 inter-penetrating NetWOorK..........ccccceveveeeeeiiiciiees ceeeeie 25
31 PMMA
..................................................................................................... 27
3.2 Glass reactor PIMMAL L. e e 29
3.3 glass reactor, condenser hot plate.........ccoveeeeeeees e, 29
34 dropping funnel MMA s e 30
35 PMMA 31

3.6 PMMA e e 31



3.7

3.8

3.9

3.10

311

3.12

3.13

3.14

3.15

3.16

3.17

4.1

4.2
4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10
411

PMMA s e 32
Dynamic Light Scattering (DLS) Analyzer......... cococveveeeeiiiiies e 32
Nuclear Magnetic RESONANCE.........uuuuiiiiiieiiiiiiit e 33
H-NMR PMMA A
Differential Scanning Calorimeter...........ocvvveiiiiiiiiieiie e 35
L 36
/IPMMA............. ... 38
[PMMA......cooee 39
Transmission Electron MiCrOSCOPE...coccuviriiiiiiiieeeee e e e 40
Scanning Electron MICIOSCOPE........ccovvvcvurieieieieieee e eesesirireereeeeaeee e 41
Fourier Transform Infrared Spectrometer..........ccccccvvveeeviviiciveeeeeeenn. 41
PMMA

........................................... 42
I a4

I
........................................................................................... 45
e 46
PMMA IPMMA 48
G yield) " L 50
SEM IPMMA s 51
Y -Methacryloxypropyltrimethoxysilane (MPTM)............. 52
MPTMS PMMA. ..ot e 52
................................................. 53



	ปกภาษาไทย


	ปกภาษาอังกฤษ


	หน้าอนุมัติ


	บทคัดย่อภาษาไทย


	บทคัดย่อภาษาอังกฤษ


	กิตติกรรมประกาศ
	สารบัญ

