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1. A&

Fumed silica (7#4FE Yx=ahe A #2404 7Fd &3 4490 +2(ShHek 22 (0)9
FPEZ oSS TG FE vAH/AANZ EAL Bt 53] 2xo wWE fumed
silica ©f 92 F& Wae AdANMe eB-A9 e v AA Aggtet FAE HAHEY

F42H8e ol BAEE T AFFH oqnE Zerh T3 APHozE M{3
ste] Ful, FetxE, BEAREEF FL §4F 98 Toz odsA &dT (4.
Glinka, Lin et al. 2000; Kiss, Palinko et al. 1993). o]&lg £ Adx EFstn AR 7tA
Age A4d Wy FAZ fumed silicad /v +x27F & 2dA 9

of, 71¥9 xd e Azte] AR A5t BAE A FEH A &Y

skl ol#gol lom, fekdt —‘E—%E—@]”“ﬂ%f Fe&e AHE ATT F ot A
b AEe] AFo A4S e vbA MAS (Magic Angle Spinning) 3243

#E4(Solid State Nunclear Magnetic Resonance)& A& A FE49 54 9 A (element
specific) T4 9] AA/vh Fxo Ui FRE AFHon AN, vFA/FA0E ATE
Aol AR Ao AFAor Hgym vt (o, Cannas, Casu et al, 2004; Liu, C. H.
C. and G. E. Maciel, 1996). 2 dFNA = F=2 %53}}7]%%%%%”7% FAANS F
stod 2% W3te wE fumed silica®l ¥AA Fxeo ®¥E FHeln, 22=HE fumed
silica®l 71A1 A Q) E4rkg-o) 438 AuxE T3]

2. 4% 9 AL Wl

¥ A48l ANEE fumed silica (A7 14 nm)E €48 2 AFA3 T ARgst o
A TE 900 T~ 1400 T X% o)A 100 T Ao =2 2X 75 71Edstgon, 2
TAEE AT ESG EYH o2 FAY 28 AAGY

% W mE fumed silica 7% WS %}O}Eﬂ Al F=2 PSp 14 A=)
£471¢k FTIR ®3 24& Axsidd. ¥si 24 sxr]jen s 24 2d9e3e 94

3
Tesla (400 MHz) Bruker i1/ #7823 7|E Ab&43e] 794 MHz ¢ Larmor M54
oAl 120 sece] Relaxation delay time ¥ 4 usec®] @Y HAE o] gslo] Fatgdry mA
HA71 S H B 71 ANA HERE 8184 Akd] (Chemical shift)e] o] 22191 w7 S o]&)3}7)
Aste] AMediztn FHZAFE 25719 Gaussian 98 program 2= %x}AAHQuantum
chemical calculation)-g F&3IAth g Si A LS AAI8FE SisOeHs, SiaOsHio,
SisO4H2 fx}lﬂ’\}‘jﬁ‘ & o] &3 thdd =29 Density functional theoryE 71Z2® & 74
A A gsto] S shielding tensor 2 A 2bshgd o},

3. A3 2@ E 9

PSi MAS 28 A7) g BAL 8 4% W29 fumed silicadl = A AP A
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of 27§¢] 4b7](germinal hydroxyl group)?t o2& 7% Q2 (20H-Si-20), 1719 5=
A7 B de FE2 Q3 (OH-Si-30), 28 F4b7]7F B dA &2 bulk +%9 Q4
(5i-40)7F Zk7+ 5257709 Hl-& 2 EAste AS FAFA 1000 T A =AM A
& fumed silicaw A3 A2 wlLdt E83 Adioln), Q39 ool Ao uHide =LA
Ak gk 9bE 1200 CTollAl @A 2lgt fumed silicar Q29 Q37F Aol EA A &
=t} olg} o] 2x Frhel wEl Q29 Q37F A #Aska Q47F FUhste A= fumed
silica 3EW 9] @4 vh-&(dehydration) W&olH, th5 3 22 27kA 7129 & 73 Rd S
Al gt
Q2 + Q2 — 2Q3 + H:0 Iy
Q3 + Q3 — 2Q4 + H:0 (21 2)
AME A1 22 wkgo], molrx 229 £ wgo] $AHT R AL4HY
A7) A AR2 F kg st oyAE A 2 A3 4 13 2
o] Z+Zt 70 kJ/mol, 110 kJ/mol A= M= th& ZAs} YA g& 7HAe AE AH
2 st FA AMs ke 3 SioFR 2404 Q2, Q3, Q49 334
:rL
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st719] el F7bel whel ¢F 10-15 ppm HEZE 78l o] %k% o N T3t
A g FAEE M ES 2Avh FTIR &% B4 & &3t 24 fumed silicad]
84 A Wgdd o2 Si-0-Si9] stretching 2 bending #4359 ¥M3E #FsHA

1100 € 7#x Exzlzroo H3lyl A9 glov NMR Aol §AsHA 1200 CEA] o A
Si-0O-Si stretching WME7F F8& Si0 ¢ FAF AFR=2 ®Astdn,

4. A&

B oAgoME Psi ny d)F g ol gste], AAZA L AA FSH,
fumed silica®l &% ®3to] W& Si 87 (Q2, Q3, Q4) o WIE Aoz FAH3 AT
2% Z7tol W} fumed silica®l THAME T 7FA 7]zt g5 9k (] 1 3 2) o] ¢
ol A& St 9 #ARE T FFE 5 den T v 43 JyA = /“2
of 7149 A 19 ARk °F 40 kJ/mol A= ) A AAAANA 2
AuE HA4 A& g AHFAHQ ol HEY AgHe 13
U 4zfe] mlAlA et RhEEe] AAAI AEE ZohFErh

ol
ME
ol
S

5. Fauwd

Cannas, C., M. Casu, et al. (2004). "Si-29 CPMAS NMR and near-IR study of sol-gel
microporous silica with tunable surface area.” Journal of Non-Crystalline Solids
351(43-45): 3476-3482,

Glinka, Y. D., S. H. Lin, et al. (2000). "Two-photon-excited luminescence and defect
formation in SiO2 nanoparticles induced by 6.4-eV ArF laser light.” Physical Review
B 62(7): 4733-4743.

Kiss, J. T., L Palinko, et al. (1993). "Surface properties of fumed silica (Cab-0-Sil) and
Cab-O-Sil-supported Pt and Cu catalysts, studied by ir spectroscopy.” Journal of
Molecular Structure 293: 273-278.

Liuy, C. H. C. and G. E. Maciel (1996). "The fumed silica surface: A study by NMR.”
Journal of the American Chemical Society 118(21): 5103-5119.

29
- 43 - 200614 ZEOHSWEY =2



Proceedings of the Annual Joint Conference,
Petrological Society of Korea and Mineralogical Society of Korea
May 25, 2006, Gwangju, Korea

Uchino, T., A. Aboshi, et al. (2004). "Microscopic structure of nanometer-sized silica
particles.” Physical Review B 69(15).

Young, G. H. (1957). "Interaction of water vapor with silica surface.” Journal of colloid
science 13: 67-85.

- 44 - 2006



