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AXEEHRHAMRFH TiO, HAWEH R, W TiO, THAE (xerogel) fo TiO,
HAERE (aerogel). H&EFEWwT: TiO, TEEARFHEL AR, LLkyEF, HNO;
AEAR, FAAMBEEE (DCS) §l4&. RRSHAFRRE, ARTHRAH X, XX =4
FREFR, HELHLEL 2 TEM AMERESN /DT 100m. TiO, 415 B o # & KA
AR TH (Ti (OC4Ho)s) HE M, LIZHWAHF, HNO; HELH. XALHAR
EEBERTHRES A, Ay, Ay SAEEERRE. HoBSASRERARHNA
MR EBET TR B4 EH (TEM) AR HEEHHE 10-200m £4. XRD &7
FArAMBpEEELEE SRy EHN EHERRMIEERERL.

Fi# Raman L #¥# 7% & ¥ Jobin-Yvon U -1000 Raman #{{ F % &, &4 Spectra-
Physics Stabilite 2016 M E H FHREEH *FE, HE LY 514.50m, HEH 100mW, ¥
BRFENAEBEEG Y lem™, AHASHH AL 90 BE. KM% N Raman i
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i Scherer 4+ & M XRD R EFHHH (101) AETHEREHTIHE, B8 X, |
X: . Xg O PHEBRE Dina(FI FH& 1), HE4H % 3.3nm, 5.0nm v 8.8nm, 5 TEM
BME R
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Table 1 Data on physical and chemical properties of
xerogel and aerogel samples

Particle Raman specira

Sample Condition size from XRD Peak width Surf. relax. Low-frequency Peak
Dipi (nm) Wigs(em™')  width{em™')  umas(cm™!)
Xy 20°C sal HY fTi=0.5 33 33.3 20.3 25.0(P1)
X; 85°C sal HY /Ti=0.6 5.0 25.4 12.4 21.0(P1)
X3  Xg caleine at 350°C B.B 20.6 7.8 22.7(P2)
Sample Acid-1 Acid-2 Specific surface Faman half width Low-frequency peak vmax
() () aren (m? i) Wisg{em™!) P1{cm~T) P2(em™1)
Ay 0.10 0.596 1680 13.0 i1.1 233
As 0.08  1.00 148 13.2 12.0 21.0
Ay 0,00  1.08 142 13.0 11.0 17.0
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640cm™! (E))®! At vl B R4, Hd{LMEHFTH .
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B Ai(d) %R Raman ¥ Fig.2 Low frequency Raman scatter-
Fig.l Raman spectra of xerogel X;(a}, ing of laser base(a), xerogel
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A, FRBESRREEY, L5448 TEHNFTH S48k, SEESE XRD
VR R AR B TR, BRI, 5 kA Raman § 4808 ERK
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XP OA R ERLY (CeOz, Sn0;) Al B9, AN BT A MBS K
B ATRRFIRHREIFMAS S AXREECHSEARENEEXR. RNFAN
BXAGEMABASREEE, N 1409cm ' 3BTk EEE SR #E4TA
MG HEE 3em™! , BHTERLRATARFIRNRE (LE1), £5 XRD #
HEFHRE Din WHERZHAAMUHRELE. AALRYERE AL TiO; HER
P fE s TEM fo XRD A — 5 45 4.

A AE % 4 Raman #8H % 8B A% 78, MERAURTOBEL, 18NS
FEFERSY Raman FEF S ME WL ETAEHBH A AL HER, AFAAXMHL
HEEXSARTHRTERF AL O 54, Lo kMHE (b Si0; M) EAT
50cm™~' A& B 4 3 Raman i, AP RH KR T HRFE R H, HEMEA
Voax SHBREE D GERAF HEERE v X, THERTH

Vmax = Kv/eD (1)

Hbc b, KH—4¥% ARIRBRFIUHAL-RRIABE K=08 & TR
BREEHRBRETHERENK, X KRB 08,

FATR SR e fo THERE A FIHE B 4T 7 1600 Raman M, B HELE2 £N:
(1) %t B 45 Raman #$ B & 5 2 G MA BN (H 22) A0tk FRAVABL, XATREHRE
EARENILET (100-160m? g~ "), #HEF R AKX, (2) A FEH R KM Raman #§
HARNEHER. WHRAS -8R S E7 T8 1 P TREHR A 220m™!
PHAEA BT ik (JLE 2b), TSR 7 N AT e B oy R A (W B 2¢). P SR
hTFRERAAESGHRELF. X, X, #ETHAM (1) AHFAREEEEEFH
F# v, #4 4125m-s~'. T HEE M Raman A A AR (1) REFE A, AEEN
10nm.(3) M47#$ & £ %, 14/ Raman HEHTEXSH AR TFHRELFH —EH KK,
SEEREL TRBERE A ENS, EHAFEEHEEMME (LE 2). *HEH Raman #
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Raman Studies on Nanocrystal TiO; Gels

Wang Kaixuan Wang Xiaoyong Wang Chuanbac Zhao Biying Xie Youchang Tang Youqi
{Institute of Physical Chemistry , Peking University, Beijing 100871, P. R. China)

Abstract Conventional and low-frequency Raman spectra of series of anatase Ti0O; gels,
which were prepared by sol-gel method in different conditions, were measured. Xero-
gel and aerogel TiQ; were prepared by natural dry and supercritical dry respectively.
Conventional Raman Spectra show that the width of peaks of Ti0; was almost broaden
linearly with its particle size decreased down to several nm and a few new peaks were
observed. The phenomena can be explained as the effect of particle size and occurrence
of new surface structure. It can be used as a method of determination of small particle
size. Low-frequency Raman scattering shows that from the intensity of spectra, the fractal
dimension of nanocrystal xerogels and aerogels can be obtained by comparing with the
base intensity. Low frequency Raman peaks give the information of particle size, acoustic
velocity and polydispersibility about gel samples. More detailed works were undergoing
in our laboratory.

Keywords: Raman spctroscopy, Ti0;, Nanocrystal, Low frequency Raman
scattering
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