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Abstract

This project studied about the preparation and modification of silica flakes with 3-
(mercaptopropryl) trimethoxysilane (MPTS) solution, Firstly, silica flake was prepared from
tetraethylorthosilicate (TEOS) by sol-gel method with varying molar ratio of water to TEOS, i.e.
12.8, 14.84 and 16.88. Silica-gel flakes were formed by casting method. They were calcined at
400 °C for 3 hours to produce nanoporous transparent silica flakes. Besides, some silica flakes
were pulverized and mixed with poly(vinyl alcohol) and then compressed to form silica discs.
They were calcined at 1000°C for 2 hours to produce macroporous white silica discs. The surfaces
of these porous silica flakes were dip-coated with MPTS solution for 5. 10, 15 and 30 seconds
and then they were oxidized by immersing in H.O, for 0, 6. 12 and 24 hours. Porous silica flakes
after coating and oxidiz.ing were characterized by various techniques in comparison with their
original flakes. It was found that the silica flakes prepared. which the molar ratio of water to
TEOS was 14.84 and calcined at 400 “C . had the highest specific surface area. The longer coating
time. the higher amount of MPTS coated on the surface of silica-flakes. However. the amount of
MPTS decreased with the increasing of immersing time in H.O.. Comparison between the
casting silica flakes and the compressed silica discs. it was found that the amount of MPTS

coating on the compressed silica flakes was lower than that of the casted silica-flakes.
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a I'd
ANs1ZH
3-wound Tansofia lasiwnond leiau (3-(mercaptopropryl) trimethoxysilane, MPTS)
a o . = 4
UTEN A.C.S. Xenon Limited Partnership NTAUAIIEH
oY o 4
ONIUDA 99% (Absolute ethanol) UTHN Merck INTAMUATITH
o L4 a o a 4
la1sinulesoonlad (1,0,) Wudiu 40% wiv USHN Merck 1n5a3AIIEH

@

asalalasaanin (Hydrochloric acid, HC) 158N Fisher Scientific UK Limited

¥ A A
3.2 Qﬂﬂsmua:mimm

1.

2.

10.
I1.

12.

NIGLUYN (Separatory funnel)

YATHAND (Reflux set)

m‘é’mﬁuﬂsnmmﬂnimiﬂhﬁma{ (Fourier transform infrared spectrophotometer,
FTIR) USHN Perkin Elmer ::‘u_ FTIR spectrum GX

m%‘"aﬁmswﬁauﬁﬁmqmm?au (Thermogravimetric Analyser. TGA) 158N Perkin
Elmer 3U Pyrisl TGA

nd03aNIsAIDIANATOUYTAT®INI1A (Scanning electrone microscope. SEM) USHN
LEO U LEO 1455 VP

nioaF i miTnuLasBon 4 §1¥1 135N Denver Instrument JU TC-254
w30sl¥anudeusiiaury (Hot plate) US¥M Fisher Scientific

\nSo38A1IA UHM Herzog Ju D-49080

WA UTEN Thermolyne 5:1! Furnace 6000

Lﬂéi)i%tﬂﬂ:ﬁﬁfu‘ﬁa’l (Autosorb) YSEN Quantachrome '5:14 Autosorb-1C
asFilavianesmauuazeygiiul

aynuIriialad
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q' ] 3y 4 o a = R Y=t
6. masazaiwi ldldumzieniininwedalasu (PS petridish) 1Miauge

¥ 1 =
Uiz 1 udwas niniwi ldssmedaiazawesnlasniseuiguvigil 60 °C ua 3

1114

° 1t an “d oo I o < &
7. turuganiiesou 18 Twuaa Tniniguvad 400 °C Wunan 3 $21us

= o o < 1T an A a k1
8. ﬂsanﬂumﬂaﬂymmmuwumammmfm"lﬂﬁ'w

8.1

8.2

8.3

8.4

3 a d d a a 'd
wiouSesnswaresudursusamining lalimes (FTIR)
AUEINEY - 4000-400 cm”

= o 1 a 3/ o 1 3 9 Y [
A15IAT8UAIDET : yARINIIvRIA 01 LAIUAN S BUAY KBr Sautlu
HHUDNIRANEY 10 A Taddu Wunat 5 1A

f=1

] o Ao v sy
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i. O-H stretching 3500 cm
ii. S-H stretching 2550, em’
iii. C-H stretching 2900 em'
iv. Si-O-Si 1100 . cm’

¥ a 4 wa
R30I NNV auTANIIA NUE DU (TGA)
NN % . 50-700°C

dasnisidanudon - 10 °C/un
& s ¢ 2 %i) o 8.7 .
Worlesiguagaudoinninyess1saIee1
& a (dy o 4' p=1 =Y d” “a o 1 aa 1
ATOONATIEHAUNRY NOANEIUS RN UARITUNILVD WHUFANT NBULAY
;4
=1 a

LN TRER ST IER VI
; 3 A4 2 s &
Energy  Dispersive Spectroscopy (EDS) WofnYIM193AsznaUYBIRIIN
4

IATOUDYUUNUHIYDIAUTANT
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ARl msednlFlunsduanziuiugandiomaiialya-oa
asnd | emuea | thndu” HNO,” | TEOS | danidiulau | dasvdiulas | 1ans
(nS1) @5u) | @5 | ) | lwaveasH.O | luavesHNOy | lalasla
TEOS TEOS oh
(r.) (r) 2 Tue)
qasiil | 4373 46.08 3.83 41.66 12.80 0.15 3
(G1)
Qﬂﬁﬁ 2 32.35 53.42 3.83 41.66 14.84 0.15 3
(G2)
i:f‘ﬂﬁ‘)d"l 3 37.92 60.48 3.83 41.66 16.88 C.15 3
(G3)
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WuOmR Uaasitenssuanvesdeyatimudieany

19813015 AU
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=
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¥ . ]
1. v1fSunantinaufild (8 1mua Mole ratio H,O/TEOS N1 12.8) [16]
TEOS Wudu 2 Tuansfias $1u9u 100 fiaddas § TEOS 8y 0.2 lua
Awualid

Y
31U lyave il = 12.8

1 lyaved TEOS

b4 ¥

A4y IUIUYIVDINT = 128 x (31wulueyn: TEQ)

It

I28x02x18*
= 46.08 NJU

b 4 4
* (hmin luanave i = 18 niude lua)
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2. wiSinansaluasa (HNO,) 119 (5111 Mole ratio HNO/TEOS 111111 0.15) [16]

o Y
fviualn

$wauluavesnsa luasn - 0.15

311 luaves TEOS

14
[

ATy SUIUNIAYBINTA lUATA

0.15 x (3121 luaved TEOS)

015x0.2 x63*

= 1.89 U
¥
* imsdn Tulanaveansa luasn = 63 niuse lual

nsa luasnnldlumsnaassianuidudu 69% lagulanslsuiag
¥
= A

fifionsaluasn 69 a5y lumisazaienia wa3n 106 Uanaas

desnisiionsaluasn 1.89 nsu dssldmsazaensaluasn 100 x 1.8 Uaaans

4

69
= 2739x1.4*
d' 9 v
YIVBITITATAWNTANIY = 3.8346 N5U
*[ANUNUIHUYBINTA MUASH = 1.4 nSudelanans]
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3.3.3 MISINQOUUHUTAMNAUINIHA 8 MPTS
. MasouaIsazaly MPTS
¥ N N
° a aa ° 1% o aa a asn v o
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%AT
MPTS
gast Guin) H,0, ($2110)
C Si o S

1 5 0 33.16 2591 3591 5.02
5 6 15.57 32.23 50.93 1.27
5 12 8.16 36.35 52.74 2.75
5 24 22.1 30.86 46.32 0.72
10 0 29.59 27.51 36.42 6.48
10 6 8.07 3534 50.47 6.12
10 12 14.62 35.07 48.73 1.58
10 24 23.48 29.95 45.83 0.74
15 0 29.31 26.94 36.12 7.63
15 6 7.61 39.46 46.43 6.5
15 12 8.64 37.94 51.01 2.41
15 24 20.12 37.01 42.06 0.81
30 0 203 32.01 39.59 8.1
30 6 5.49 34.29 50.3 5.92
30 12 1.32 33.82 60.19 4.67
30 24 22.52 29.98 46.38 1.12

P a [ 1 an
A13790 v-1 AT ARSI INUVDIEIR0IALTENY (%AT) YBWHUFANGAT |
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%AT
MPTS
qasi Gun) H,0, ($7134)
C Si o S

2 5 0 28.87 25.42 39.37 6.34
5 6 22.21 22.93 52.44 242
5 12 30.24 23.14 45.88 0.74
5 24 34.75 22.04 42.83 0.38
10 0 14.85 29.42 48.61 7.12
10 6 7.97 29.98 58.27 3.78
10 12 22.6 27.23 49.11 1.06
10 24 24.29 27.92 47.08 0.71
15 0 24.27 30.35 37.98 74
15 6 11.66 28.12 55.39 4.83
15 12 21.16 29.34 46.99 2.51
15 24 30.84 26.11 42.35 0.7
30 0 7.49 33.19 45.82 13.5
30 6 3.46 29.01 58.76 8.77
30 12 8.21 28.23 58.32 5.24
30 24 20.12 29.24 47.96 2.68

d' =N I'd [ aa
@A1519% U-2 A9 aAIlTINYe35190AUTZNBY (SAT) VOINUTANIEAT 2



%AT
MPTS
qast Guin) H,0, ($1119)
C Si 0] S
3 5 0 22.89 30.85 42.23 4.03
5 6 14.75 25.09 55.24 4.92
5 12 31.18 21.72 46.53 0.57
5 24 38.5 19.94 41.02 0.54
10 0 19.91 39.41 33.74 6.94
10 6 20.03 34.12 43.66 2.19
10 12 8.66 34.76 54.33 2.25
10 24 29.18 33.32 36.93 0.57
15 0 27.74 31.38 34.06 6.82
15 6 9.36 31.18 56.97 2.49
15 12 16.99 29.96 52.23 0.82
15 24 21.86 25.4 52.16 0.58
30 0 21.26 30.22 40.29 8.23
30 6 10.55 22.61 59.62 7.22
30 12 17.39 27 33 53.23 2.05
30 24 34.84 25.42 39.08 0.66
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%AT
MPTS
gasti Gui) H,0, (§71359)
C Si 0 S

Sauln 5 0 28.24 27.05 43.57 1.14
5 6 7.66 37.41 53.85 1.08
5 12 13.33 34.02 5191 0.74
5 24 1491 36.53 48.28 0.28
10 0 21.50 31.09 45.81 1.60
10 6 25.45 27.59 46.04 0.92
10 12 21.87 24.75 52.44 0.94
10 24 22.29 31.09 45.81 0.81
15 0 22.61 33.56 40.59 3.24
15 6 21.06 25.89 51.89 1.16
15 12 26.66 26.33 46.05 0.96
15 24 29.41 2426 45.61 0.72
30 0 6.76 36.56 52.97 3.71
30 6 7.21 35.34 55.14 231
30 12 12.58 34.14 51.61 1.67
30 24 15.64 34.81 48.32 1.23
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