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ABSTRACT

This project aims to study the synthesis of the filter media with a superhydrophobic
surface. Firstly, silica particles were modified their surfaces by coating with coupling agents,
chlorotrimethylsilane (CTMS) and octadecyltrichlorosilane (OTS), then dried in oven at 85 °C for
12 hours. The modified SiO, was ultrasonically dispersed in the solution of polystyrene (PS)
using tetrahrydofuran (THF) as a solvent. The superhydrophobic surfaces were prepared by drop-
coating the mixed solution on glass slide and drying at room temperature. The effect of synthesis
parameters on the superhydrophobic property and filtrating performance was studied including
sizes of silica particles, types and ratio of coupling agents, mass ratios of modified silica :
polystyrene, and types of material surfaces. The results showed that the glass surface coated with
commercial silica particles with the sizes of 12-18 nm modified by 0.5 ml CTMS+OTS and the
mass ratio of modified silica: polystyrene of 2: 1 had the highest water contact angles (WCAs) of
156.8°. Cotton fabric coated with this superhydrophobic thin film layer showed a good water-

hexane saparation.

Keywords : superhydrophobic, filter surface, coupling agent and modified silica
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Hydrolysis M-O-R + H,0 —M-OH + R-OH qumsi 2.1
Water condensation ~ M-OH+HO-M —M-0-M + H,0 auman 2.2
Alcohol condensation M-O-R + HO-M —M-0-M + R-OH quMI 2.3

o M umuTang (Metal) 18un $anou (si) o Tasilon @z Tnmidlew (1i) ogiiflon
= o I a 1 =
(AD) 8140 (Sn) HT03(Ce) OR UNUNYUDANDAFA (Alkoxyl group) Az OH ununyleasond
& o A ¢ 9 oo & S v dAa ¥ g
TUADUNTNVDINTN I3a-19a Aomswanarsasdusuih msdeduiiton1fiiuaisdsznou
& a 9 9 = n’n:\l 1 = aaa 1 o
TanzuazisTanghdonsoudrvdunudi lidemainal §Aser iy wneausanonlad (Metal
=1 & | o a 4 o aaa w : ' =
Alkoxyl) umsasdui ldsuanuieuguiisamnin §Asnduih 18 iy wnaszumnona los-
1A (Tetramethoxysilane; TMOS) NATLONNDNG 1A 1 (Tetracthoxysilane; TEOS) AIULDA-
non 1@ (Alkoxyl) ¥iindu 155 09l (Aluminate) TM1UA (Titanate) 1az Tuisa (Borate) H14
-7 ) 4 2 1 a ] Cé
Auunsnatwlavdnez 145w TEOS 19 Si(OR), ¥4 R flo CH,(TMOS), C,H(TEOS) %30 C,H,

winnlfisorlaTaslada dsaumsi 2.4 [25]

(")R (IBH
A
RO™S8i—OR  +4H, 0> HO—S§i—OH + 4ROH quMIN 2.4
OR OH
wazluva@odiuifiaU s Water condensation Aeaumst 2.5 [25]
OH <I:>11 OH OH
HO—S—OH + no——sli == OH ——> HO~Si~—0-—S8i—OH + H,0 auMmsn 2.5
| I
OH OH OH OH
‘H?ﬂﬂﬁﬁ?m Alcohol condensation f4aUA1TN 2.6 [25]
OH OH OH OH
HO——Si~0H + HO~—S8i—OR ~——> HO—§i~—0~—8§i~—OH + ROH Aunsi 2.6

OH OH OH OH



37

P | a aaa = 1 | 1 aa s
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1 a ' &® A aaa o 1 ' =) o .
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Aaaaaluaumsi 2.7 [25]
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6,5
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A
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wet filim coating
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m%"'aﬁwnﬁ’uﬁmau‘iy 1 (Water Contact Angles; WCAs) 71 OCA20 U5HN DATAPHYSIC
ﬂﬁ’mqnmsﬁﬁﬁmﬂmauu‘uudmﬂimﬁﬁf‘hﬁ'wmﬂqq (Field emission scanning electron
microscope; FE-SEM) a;'u JSM 5200 USHN Philips
NAB99aNIIANIBIANATOUNYYADIHIY (Transmission electron  microscope; TEM)
34 JEOL JSM-2100 1/5H% Philips

wsoaSesnsnalosudunsusamlalnsfined (Fourier transform infrared Spectrometer

:FT-IR) 7% 8900 U3¥N Perkin Elmer

3.2 maninlylumsnaaes

3.2.1

322

323

324

3.2.5

3.2.6

3.2.7
328

3.2.9

1ANATZIO N0 INFAINA (Tetracthylorthosilicate; TEOS; Si(OC,H,),) mmu?qw%’a 99.0%
UTHN ALDRICH CHEMISTRY

t9NUOA (Absoluteethanol; C,H,OH) ANUTAN 5 99.9% U5YN CARLO ERBA
REAGENTS GROUP

uouTuidion'lanson las (Ammonium; NH,OH ) A2wuSqnT 30.0% uS¥M CARLO
ERBA REAGENTS GROUP

Tndarla3u (Polystyrene; PS; (C,H,).) 151w1?nimafga 100,000 N5/ Iua U5HN waraIan
GIELHAET

ponAzIANTA ln3nae 156 lmiau (Octadecyltrichlorosilane ; OTS; CH,(CH,), SiCL,) A9
5qNF > 90% 51N ALDRICH CHEMISTRY

a5z 1a1swis1 (Tetrahrydofuran; THF; (CH,),0) ATWUSqNT 99.5% 151N CARLO
ERBA REAGENTS GROUP

1ALy (Hexane; C H,,) mmﬁqﬂ§98.5% U3HN CARLO ERBA REAGENTS GROUP
Fanunsan1sfeyn1AYIIA 10 - 20 1 TuIAT (Silica; SI0,) ANULTNT 99.5% V5N
ALDRICH CHEMISTRY

aao 15 lasiiia lawau (Chlorotrimethylsilane; C,H,CISi; CTMS) Anwu3ent 98% 151

ACROS ORGANICS

4

3.210  aelules(n) Famla uou'lansa (Copper (I1) Sulphate anhydrous; CuSO,) ANUUTAND

98% 158N CARLO ERBA REAGENTS GROUP
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3.2.11 Aan 15Wo3Y (Chloroform; CHCI,) AMNUTANT 99 % USHN CARLO ERBA REAGENTS

GROUP

3.2.12 n3aleadn (Oleic acid; C\;H,,0,) AWLTANT 90 % U5HN ALDRICH CHEMISTRY
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