ERRE |
Vol. 11 S1

TEERERFR

The Chinese Journal of Nonferrous Metals

2001 FE 5 H
May 2001

[ XE4S] 1004— 0609(2001) S1- 0190- 04

MK TiO, ISR RN

XTI, FA HE, S A
(1. BWA R EEEAMEEEE ALK, i 200030
2. MEHRPET R sk TREWFST AT, i 200237)

[#8  ZE] i Ticl KMEHIS T K% Tio, ¥y K, H TG-DTA . XRD W58 T MR f At 72 . 45 R0, ah
KRS TG 58 B8 2 BEARH™ 1) o AL Ui 8 B AR, 2 WL A6 VS AL B 9 83. 60 1. 2 kJ/ mol, & Ak R N 3l ) % 45 & i AL 1
Johnson- M eht Avrami B8, S5 SCHE T 450 CH Sk R W 30 J) 2 1) Avrami $850R1H 5 5 5.

[ RBRIA] —Sfehk: goRBUR: BUEkH™; ke Mk

[PESZES] TF 123

[ XEKFRIRAD] A

0K TiO, 7E8T BIPH RS AL KEE AL R 5507
HRATZ BN AT S, 1B H a2 2 AT EAL .
Il Py Sh 3 Ix — PR AT TR R Y L H
G < E =R A N DK s N R SRS E AT A
(B TR B di AL T R 30 ) S e R A5 LA D,
ASCREAE5E TiCly FLBUK A 325 1) 26 R 402K Ti0, Bt
KL AR S LB 7 .

1 S£Ig

1.1 44K Tio, 8941 &

W3 A4 T iCL, 50 205 A7 2R 1S P R 7K
W, A HiRE, AT RAE 70 CIRIBSMT T IEREL
W, BRI S BRI E K, £ 95 CRARE 2h .
NRKERKEFEMSER T E, HIA—ER&WZ T
FRIRMIE £ | ( PEO400) ¥ 3 AT Jo Ab 3, AR5
R O B UTTE, SOKF LR TR, B BT
VEINFE] 100 CHATIR K, 1549°K Ti0, HIZRLF .
1.2 49K TiO, HIALIEFN 4

¥ Ti0o HIZRi T ANHHIm T, SE4E300 CL&ilR
Bel. O Wi bR &5 5 /K AN, RIS AE 450 CHEAT
SRR, B INERE, X B R R Ti0, S AH
fAr 4k, W d D/ Max3A % X 5 £k #7524l
E

2 ZWHERS5TIR

2.1 AoMRBHIESH

@ [Y%iEBEEI 2000- 08— 16; [1&iT HHEA] 2001- 01- 02

K 1 2B UTIERE M AE L0 C/ min i 2 A
I TG-DTG M2k . 76 ft s 3 2k & i 4 (DTG)
b, PR AR, 3R B AR B I R A AR PR B
AR, BN B e AR (I T AR 120 C,
I AZ TN (YR At Ay 5 AN T P T R I
WEAE 240 CHAT, BRI I& UisE A WL rI i
B XTI TG iR i 11 R I8 F 90% . o, 40
~ 125 CYu [, mMga — AWK a3 kv 22,
X — BRI R IA ] T B TR ) 80% , i BRI
WS A RKRRIESE G KAML EK. TG
125~ 270 CHREERE — AR R B, FUsR SR L 0 B
R 10%, FKox 7Y PR BEaEm &= . 7
270 CLLJG, A& 4R P ih e, w5

300 20
80 15 ©
<
2607 103
S Z
p E
= w0l 1° E
207 DTG 10 &

, ) TG _5

0 200 400 600 800 1000

1/°C

1 40K Ti0, ¥ UTIEFE S I TG-DTG £k
Fig.1 TG-DTG curves of wet precipitated sample
at 10 C/ min heating rate
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Fig.2 DTA curve at heating rate of 5 C/ min
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Fig. 3 DTA curve at heating rate of 15 C/ min
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Table 1 Characteristic temperatures on DT A curves

measured at different heating rates

Heating rate B

/( Comin™ ) TJK T,/K T.JK
5 585 595 608
10 604 617 635
15 618 633 6951
20 628 645 664

1 n( B/ TH R 1/ T EE, K
4 iR . NI, SEEG A BRI oA,
HHGK Ti0, WAL FEFF & Kissinger 7712 . M
4 R ARAFRI A TELEE EL( Ty = 81.39 £
1.2kJ/mol, E (T, =79.23%3.5k)/mol, E.(T.)
= 75.57 £3. 3kJ/ mol, 3 ANRFAE I FE ST R A 5
Gt RER B, — M B E R EL( T )
VE g d A T2 0 3R M5 AL RE e R A . SR SR 151
m AL G A BE LU SCRR[ 11) HRIEAE /DS, o] Wik R~FRL



<192 - A O R R 2001 4 5
-9.6 1.5
~14.0 1ok
o~ e ! & —
T -104f =05
2 =
- -108F} ;? o
-11.2}1 -05F
-11.6 : : ~1.0}
148 152 156 160 164 168 172 . . : :
1000‘;] in 35 4.t} 4.5 50 55
T 'K Int
. . e 2L o 1Lt 5 450 CHBEER AL FE In[ - In(1- x)]
4 Kissinger X RA R AL TG L RE i Int AL 7
Fig. 4 Kissinger plots for calculation of activation

energies for crystallization process using

different sets of characteristic temperatures
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Thermal analysis and crystallization Kinetics of

nanosized titania paritcles
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[ Abstract] Nanosized TiO, particles have been prepared in a microemulsion by hydrolysis of TiCly, The crystallization process w as

characterized by TG-DTA and XRD analyses. The results show that the characteristic temperatures of crystallization peaks on DT A

curves increase as the heating rate rises. The crystallization apparent activation energy was correlated to be 79. 23 3. 5kJ/ mol from

Kissinger equation plots. It is confirmed that the nanometer scale effects decrease the nanocrystallization temperatures and activation

energy. A simplified Johnsonr M ehk Avrami model was pertinent to determine the kinetics of the nanocrystallization reaction at 450

C,
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