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Morphology and Structure of TiO,/SiO, Nanocomposites
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Abstract: TiO,-SiO, nanocomposite particles were prepared in premixed H,/ Air flame, and the morphology and
structure of these nanocomposites were characterized by FTIR, XRD, TEM and HRTEM. The morphology of SiO,/

TiO, nanocomposites was different from that of pure TiO, or SiO, nanoparticles, and the chemical bond of Ti-O-Si

was found in the nanocomposites indicating that the TiO,/ SiO, nanocomposites were not merely a physical

mixture of TiO, and SiO,. TiO, nanocrystalline grains with sizes of 1~2 nm were homogeneously dispersed in the

amorphous Si0, matrix when TiCl, and SiCl, were mixed at molecular level in the flame. The particle size and

rutile content decreased with increasing of SiO, molar ratio.
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Fig.1 Experimental setup for TiO,-SiO, nanoparticles preparation by flame synthesis
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Table 1 Experimental flow rate parameters
N TiCl, / SiCly / Central tube Central tube Second tube Second tube Third tube Forth tube
” (mL+min™) (mL+min™) H, / (m*-h™) Air / (m*-h™) H, / (m*-h™) Air / (m*-h™) Air / (m*-h™) Air / (m*-h™)
A 40 0 1.2 3 0.6 1 6 5
B 20 20 1.2 3 0.6 1 6 5
C 10 30 1.2 3 0.6 1 6 5
D 0 40 1.2 3 0.6 1 6 5
12 & # AL T e fi A7 FR A W]
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Fig.2 FTIR spectra of particles with different Ti/Si

molar ratios
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Fig.3 XRD patterns of particles at different Ti/Si

molar ratios
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(a) Pure TiO,, (b) TiO2-3Si0,, (c) TiO2-Si0,, (d0 pure SiO,, () HRTEM of TiO»-3SiO, nanocomposites, (f) ED pattern
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Fig.4 TEM images of particles with different Ti/Si molar ratios

FE XTI HORR e I A A =Xk 2 A DU R
i FWESE T Si0, BB AE TiO, PURL 2 T8 Y B2V 2
FES2 AR P REAE b BF X 22 5 R A be Al B Y
FREEME VB & B T IR SN 25 N Ak 2 RN B 40 oK
WORTE B R WL S B, TR A RO DA e
Wt J5 7 B R AR SRR OB, FE H, BRBE AR Y
£ 1 800~2 000 CHY =i~ |, Hir 9k & TicCl, F1 SiCl, #9
K i N 2 2 FD MR SE R R, A AR TiO, AT Si0,
W5y F 808 T oy TG o AR BEIRAE
i R R A U B DR A R FE s RR R THO,

Molcecules or clusters

® 10, OSSO,
TiCl,, SiCl,, IAir
H., Air oo:o.of,

== = g

AirI

MNuclearation
& growth

Cras-phase
chemical reaciion

Ciagulation &
surface reaction

() I R B KT Si0,, BT SETE /N di R I
B O Si0, 7E R H BRI A K 2
RS IS 45 14 = 30 00 0 2R AT LA PR s i fin A K A
23 SONF e T R DX HE ATV )| — B AU 7E ) i X
FRILZE, MR sl e 21 % 200 CLL T,
A i Ti0, FH A K 1Y Si0, R T Tio, i 5
Bk RN R I SOV T LA THO, AR TG iR 4k S A Kk
BMRKMEORL, H T Sio, ME SK T Tio,, RIAM
Si0, /UKL 28 55 E — 25 9 Be 25 B B T e ¢ TiO,
YK ECT Si0, TR B A S5

Primary particles Aggregation

Sintering & melling

Kl 5 Ti0,-Si0, B A WUk i A K AL L2

Fig.5 Schematics of growth processes for TiO,-Si0, nanocomposites>'
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