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S, -1 WAl BRG] A7bEE WIESS) Arkee viwke] w8 swe] Zvbel MdsA et o
S Oe 2 ol WEelth A, Mw Ak A4S neddEe A5AE AL, FE A%
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EH3
KLa Concentration
130 26
—_tssme - —— SBA-15
85BA-151:5; o — e-SEA-15 (1:5
1204 —A—::»g;‘:.‘?.v ﬂJ!] A A = -t::‘.:::.w:: |ju-
~9F—~ Me-SBA-15 (1:20)] [=] 254 |- MesBA-15(1:20)
- Me-S84-15 (1:40) E Me-SBA-15(1:40
— 1104 z
A z
£ 100/ 5 X
e ]
c
= 9] S =
=
Q
80 ]
0.1 0.2 0.3 0.4 0.5 0.1 02 03 04 05
Weight (%) Weight (%)
kia (hr-1)
0.1wt% 0.3wt% 0.5wt%
SBA-15 78.12 84.24 104.76 + Max k_a & saturated concentration
1:05 84.96 90 95.04 =
1:10 92.88 99.36 110.88 —126.36 hr' & 25.18 ppm
1:20 93.6 104.44 | 126.36 @20:1 Me-SBA-15
1:40 91.8 100.8 120.6
Saturated Concentration (mg/L) =
odws | 03wt | oowee High Hydrophobicity of nano-particle
SBA-15 22.21 22.52 23.41 | .
1:05 22.89 23.72 243 Aggregation of nanoparticles t
1:10 22.99 24.03 24.66
1:20 23.15 24.5 25.18 Effective area |
1:40 23.04 24.12 24.86
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Surfactant

hydrophobic Hydrophilic

\A/\I\/O

surfactant
mu.ellbr rod

Miceile

silicate

SBA-1

MCM-50 ey SBA-16
=H7
Mechanism 1. Mechanism 2. Mechanism 3.
Shuttle or grazing Effect Hydrodynamic effects Ganiold up afiocts
gas ~Bart
Gas-liquid diffusion layer %% 1 Nano-particle
molecule /
= L *(,,(% Gas
& ’ Gas
& Gas ‘ f . '
8
< - o \‘ Gas ‘.‘ -
o Nano-particle Liquid
Nano-particle Liquid

Liquid

Gas Interface

* Mechanism 1 & 2:

Interaction between gas & nano-particle

* Mechanism 3 : Disrupt bubble coalescence
EH8

Methyl functionalization on SBA-15
" o, 0™ —> [ TEOS : MTES = 5:1, 10:1, 20:1, 40:1 |

/_O:Siio_\
H;C CHs =
HCIl + H,O
TEOS 2 373K
== — +P123
O CH3
HyC._O-Si-O._.CHs
CHg o)
MTES
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++ Nitrogen adsorption-desorption isotherms & BJH pore size distribution

1800
= 0.06 - )
3™ & ;\ T3
gﬂ‘w -Equ. I;zr;su.us
E 900 E
i =
600 g o2 4
§ 300
[ [ X- ru 2 =
y 8 12 16 20
Pote camater (am)
Characteristics 5:1 10:1 20:1 40:1 Pure
BETsurfacearea | g3 543 531 512 476
(m#g)
e 55 55 6.21 6.21 7.18
(nm)
<+ Small-angle X-ray Diffraction
06) Foweasess v
Wi —— Me-S8A-15 (1:20)
- vt bt The peaks indexed as (100), (1 10) and (20 0)

Intensity (a.u.)

\ 00

2 3
2theta (Degree)
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— well-defined SBA-15 mesostructure with
two-dimensional hexagonal pemm symmetry
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