= #] =253
Kor. J. Mater. Res.
Vol. 20, No. 2 (2010)

DOI: 10.3740/MRSK.2010.20.2.78

dolz& A7|ZxHd T A7t U=ET FHAZ

A4 - 485 -
AAAA AT

434 - 27
A ARS AT, P HFAF T

HAR* . QAE* - HAEH

Surface Modification Silica Nanoparticles by Aerosol Self Assembly
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Abstract Surface modification of silica nanoparticles was investigated using an aerosol self assembly. Stearic
acid was used as surface treating agent. A two-fluid jet nozzle was employed to generate an aerosol of the
colloidal suspension, which contained 20 nm of silica nanoparticles, surface modifier, and ethyl alcohol. Powder
properties such as morphology, specific surface area and pore size distribution were analyzed by SEM, BET
and BJH methods, respectively. Surface properties of the silica power were analyzed by FT-IR. The OH bond
of the SiO; surface was converted to a C-H bond. It was revealed that the hydrophilic surface changed to a
hydrophobic one due to the aerosol self assembly. Morphology of the surface treated powder was
nanostructured with lots of pores having an average diameter of around 2 um. Depending on the stearic acid
concentration (0.25 to 1.0 wt%), the pore size distribution of the particles and the degree of hydrophobicity
ranged from 1.5nm to 180 nm and 29.6% to 50.2%, respectively.

Key words nanostructured material, surface modification, silica nanoparticles, aerosol self-assembly.
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Fig. 1. A schematic of experimental apparatus for the
fabrication of hydrophobic nanostructured SiO, particles by the
aerosol self-assembly.

Ae) heige] wRE 79

WA 2Ee A71xHel o) Axad. ool
A7) ol ola] AHE BEe wgr] Fojo) A=

A% AolZED gl ofs) £ g Fol
09 g2 WYE k] ¥AHE 8375 Fo o

o 5

5]

2.3. S8&Y

PEE A7 ¥ % dAS FARAERT (SEM;
JSM-6380LA, JEOL; S-4800, Hitachi)>.2 ¥z 2 1
A8k, T3 7FA~E 2 (Micromeritics Model ASAP
2400)% ©]&3}le] BET (Brunauer, Emmett, and Teller)
2of] efalf dzke] B AS 37d613em™, BIH (Barrett,
Joyner, and Halenda) Wol o3 7|537] £X& =
Aaaok? =3 XA 3" 24 7] (Rigaku Co. Model
RTP 300RC) % ol et 2 21d3-47] (FT-IR, Thermo
Electron Co. Model Nicolet 380)% /\]—9“0}04 HdE &
o] ARG B T ZRNEA AR FUeR dg
setds 548 AT u.‘?i7H7f—-_1 H e &
3= & methanol wettabiltyS =74 3lo] E281ch”

Nol2F 712G oJF 254 A7t vheiu)
FAHD AL e P el ey, 2
Holelat 2 ofeke® FHE FZolE §42 olFA
Zol ofs) 4427 20 umel AAEe] BERA 190°C
2 RASE FGHROR olgsle] §uel oEge] F
W3t BAO] 4F o] FAshA BAlske 2dokelat
o W7t YAES) Eriol 2YH P2 GAEL 9
PN FYE AUAR Qs QS0 AN2AL 5
A ek o] SeIA Aol EAE el e

Fig. 2. SEM image of nanostructured SiO, particles prepared
by the aerosol self-assembly (Dispersion gas flowrate: 10 I/min,
Precursor feedrate: 4.5 I/min, Temperature : 190°C, SiO-:
5 wt%, stearic acid: 0.5 wt%).
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Fig. 3. Effect of stearic acid concentration on the pore size
distribution of hydrophobic SiO, particles prepared by
aerosol self-assembly.
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Fig. 4. FT-IR spectrum of surface modified SiO, particles with
respect to stearic acid concentration.
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Fig. 5. Effect of stearic acid concentration and temperature on
the hydrophobicity of SiO, particles.
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Fig. 6. Photograph of the hydrophobic SiO, nanoparticles with
respect to stearic acid concentration (a) bare SiO, and (b)
1.0 wt% of stearic acid.
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