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Preparation and Characterization of TiO, /SiO, Composites

YUAN Mei-rong, REN Su-xia, GUO Yu-peng, ZHAO Xu, LIU Yan-hua
(College of Chemistry, Jilin University, Changchun 130021, China)

Abstract: Ti0,-Si0, composites with large specific surface areas (up to 308.6 m’/g) were synthesized from
wollastonite and titanium sulfate in the absence of any surfactants under finely tuned several experimental
conditions. Calcium sulphate, as a faintly soluble substance in water, plays an important role in the formation
of pores in the nanocomposites. The microstructure and chemical composition of nanocomposites were
characterized by means of X-ray diffractometry, transmission electron microscopy and N, adsorption and
desorption analysis. The as-prepared titanium dioxide-silicon dioxide nanocomposites with high specific surface
areas and well-crystallized anatase contents could be used as an efficient photocatalyst.
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KV, FARNTHRRE, ST IR, B R N E 2 DL BaCl, HIE SO, K
1k, BEERIE HTTIEY THAE 7 80 C T T84k B TiO,/REIK A H & 1k.
1.2 SHsRiE

XRD HJFRAEAE H A 5 Ht Shimadzu XRD-6000 &Y X SR ATHHN E#1T, Cu Ko ¥8, HLE 40 kV, HEH
30 mA, A =0.154 056 nm, FH5BEFE 4 °/min, 25 0.05°. TEM 7£ H 4< JEOL /3 &) JEM 2000EX %5t
T BB E MBI ER AW, TIERER 200 kV, Bkia BRI RBERA
Formvar 4N £, ZIR T FREFHTHIT. N, R/ BB A+ B Micromeritics ASAP 2010M 43
M B sh5eal. SCHRT, HEATE 200 CEA &M T HiAbHE 10 h, L4 A BIH FikitE.

2 RS

2.1 X SHR{TSH

B 1(A) BRAFBB™= Mt X Frecfiatihse. K8 AR KA JRHR) XRD A& 5 JCPDS27-1064 + K
¥aEw &, A Ti(S0,), B 24 h FHAHM™ M &H —E4 MK CaS0,, £ CaSi0, R
Ti(SO, ), HH 5 H' 1 AME PSR, T H K Ca’ " X S5HR P E S0;~ 1EFE B CaSO,
BEEERKRAGRE. BILEEN™ M2 —ERENRL, IF LB YR E B RETE Brg ™ im e
XRD & (B 1(B)FI(C)). Bl L(B)R[ L, #EfmPREHR KR CaS0,, BRME"RPELE
£ THET R TiO, MARAERTHE, Mg A 1(C) "I IL, FrE A7 5tigasIa/E THEke Bl Tio, K R AT
G, B AT LI TR R, BAPKME X FEATHERFIE. 2 260 =25.3°0F, F Scherrer J7
BT AN IR, BEWh A MRARR TR RRELAN 4.2 nm. BREEERGTIAKRSD
AHRHBERT TiO, A TR RIS, X2 B KA Tio, BT AR Z B RN P A B CaS0, K2,
X CaSO, L VLW B A R AT, (AR P TiO, LSBT RLE) TiO, X PR TRE MISH, il A
BIEAR.
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Fig.1 Powder XRD patterns of samples obtained at different stages (A) and the enlargements of ¢ (B) and d (C)

a. Wollastonite; b. sample after pretreatment; c. composite without washing carefully; d. result sample of composite.

2.2 ZEHHHEE

E2 hESYHEFETEMERL, B2 9EEAIFEESUNEFITHE, RAEZSYT
B TiO, 4B F 2 U Z M BLEkD B TiO, B FEE, X—45R 5 XRD 4558 —%. H182 7TH,
REWHHBFRTAEE 10 mm, MEESYHEHEHLR, AHBHAR XERNERNE
Ti(SO,) WP REKA S RAEIT K :

CaSi0, + 2H" + SO;” + nH,0 = CaSO, : nH,0 + H,Si0,,

M ERE R A M & B AR L. BEEECFREFEIRT IR, REMFEEMIR TiO, B Z B K H R WD,
TR EHE — &R KHRBREERRNSA —ENNE, KREHFHAEGYWRA —ENK, B
LM BB
2.3 N, BpHAEHIEIE

3 hEiEkF R Ti0,/Si0, B &AM N, IRM-BiM % B4R. M BET AT ERINE s ERE
FUAT T 308.6 m*/g. R, MHMNES p/po >0.3 B, MK EHWBKHHEIF, RUPRK™ M
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ES5H WEE, % BEH H Ti0,/Si0, AR HH & 859

g FL RS L. #R3E Barrett-Joyner-Halenda( BJH ) SRV IHRAS B T 7= M a0FL o ARk (B 4) . FLor7o4H
Xt g, FHILARAN 3.2 nm. AT RARLNSRPILNER, AHERNTESRALBESY
R LESRE = RHEAT N, RHBMTT. SRERW, REANESEAYEABNILREH, MARS
P RERUL N 42. 1 m*/g, XREARBAK=HPEE KBNS MEAT Mk, BREEY
B EYFLBRENTRRHE, HILETER{L Y 85.2 m/g. RARLIRUIFZSREEESYHLT
FHEBARARRE, X317 308.6 m*/g, X CaSO, ZEEAWILHNERAPR T &FLAER. CaSO,
EESYPER—ENMNE, EETRETKEZERBEESYNSEHE Z2LERE, CaS0, KBk
HEHEAENMNEBERIESYPHI. SRR EYRR R, WEMEERMS T4 TO, MR
HER{UH 125.2 m*/g.
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Fig.2 TEM image of TiO,-Si0, nanocomposites Fig.3 Adsorption and desorption isotherms of
obtained and electron diffraction of nanocomposites
nanocomposites (inset)
2.4 FEHAXE

B S 43 T4 Tio, ME aYatEimihsk. mE S AT, EFREILaH, MAZSYRET
B RE MR, XEROTLRABRNESYRARREN LRI, 7T LIRS R PP £, A
7 {5 FP B8 £ ok B SR3  Ie.  T IE [] f9 SEE < PR A O VR BE R A PR R0 3, (B RS oL
R BAL T 45 TiO,.
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Fig. 4 Corresponding BJH pore size distribution Fig. 5 Photodegradation of methyl orange catalyzed
curve determined from N, desorption by pure TiO, and TiO,/SiO, composite

isotherm

b, ACESHENBRTIRLE, E—-ERXHFTHENSAKN ., BB LRERKSKT
B Ti0,/Si0, EaY. & IBRTASIHAMREIF R, #Eid Cas0, WAERS EBRABERTE
LR, AL BRI, IR &YX P £8 LG S eLrEee, BERTFaFEH TiO,.
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