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ANALYSIS OF CRYSTALLIZATION PROCEDURE
OF ZN-DOPED TITANIA GELS BY DSC, XRD
AND HRTEM METHODS
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The crystallization procedure of Zn*"-doped titania gels was characterized
using high-resolution transmission electron microscopy (HRTEM), X-ray
diffractometer (XRD) and differential scanning calorimetry (DSC). The
XRD and HRTEM measurements confirmed that the small anatase crystals
appeared in the 25mol% Zn”" doped titania gel when sintered at 200 °C for 2
h, which is earlier than that detected by the DSC method. The XRD results
indicated that 25mol% Zn**-doping improved the transformation of the gel
to anatase and suppressed the transformation of anatase to rutile; Zn,Ti;0g
occurred at 600°C and then completely transformed into ZnTiO; at 700°C,
and the lattice constant cof anatase crystals gradually increased with the sin-
tering temperature and stabilized at temperatures of 600—700 °C, the lattice
straine decreased with the increase of sintering temperature for pure and Zn-
doped TiO,. The lattice strain of the Zn-doped sample was greater than that
in pure TiOs,.
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Fig.1 DSC curves of undoped and 25mol%Zn*" doped titania gels
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Fig. 3 TEM images of 25mol% Zn>" doped samples revealing the shape
of crystals; (a) 200°C; (b) 600°C; (c) 700°C
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Fig. 4 HRTEM images of 25mol% Zn”* doped samples revealing
the lattice fringes of crystals.
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Iporeaypa KpHCTAIUTM3ALMH Teisl OKCHA THTAHA JEMPOBAaHHOro Zn’'
XapaKTepu30Baiach HCTIONB30BaHUEM BBICOKOpa3pelaromen
MIPOCBEYMBAIOIIEH 3JIeKTpOHHONW MuKpockormuu (BIIOM), peHTreHOBCKOro
mudpakromerpa (XRD) w  muddepeHnmansHOH — CKaHWpYROLIEH
kanmopumetpuu ([ICK). M3MepeHus: mMOATBEPIMIIN, YTO MEJKHE KPHUCTAJLIBI
aHaTa3a MOSBUIMCH TIpH 25% conepxanun Zn’'B rene npu crekanuu 200 °©
C B TeyeHue 2 49, uro ObIcTpee, yeMm ObUTO ToOkazaHO MetoaoMm JICK.
Pesynapraret POA moxkazanu, 4to 25% copepkaHue Zn2+yﬂyqnmno
IIpeBpallleHNe el B aHaTa3 WM MOJABJISIET MpEBpallleHue aHaTa3a B pYyTHI,
Zn,Ti;0g mpoucxomur mpu 600°C, a 3aTeM IOIHOCTHIO IPEBpAILAETCS B
ZnTiO; mpu 700°C, a moOCTOSHHAS pENICTKA KPUCTAJUIOB aHaTasza
MIOCTETICHHO YBEIIMYMBACTCS C TEMIIEPATypol CIIEKaHUsI M CTaOMIM3HPYeTCs
npu Ttemneparypax 600-700°C, pemerka nedopmanuy yMeHBIIAETCs C
YBEJIMYEHUEM TEMIIEpaTyphl CIIEKaHHS JISi YUCTHIX M Zn-JIETUPOBAHHBIX
TiO,. lramm pemnietka Zn-JerupoBaHHOTO oOpasta OblI Oonblie, 4eM B
yuctoM Ti0,.

Kniouesvie cnosa: nerupoBaHue, TUOKCHI TUTaHA, (a3oBble NPEBpAILCHUs,
BBICOKOpa3pelaromas MpOCBEYMBAIONIAasl 3JEKTPOHHAs  MUKPOCKOMUS,
muddepeHnmanpHas CKkaHUPYOLIas KaTOpUMETPHSL.
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