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PRER DY T W5 (TBOT, 98 %, CP )\t Nkt
WA ALEE (CTAB) , &(fL55 (AICL. 6H,0) (it
WE B (AgNO, ) 4l TiO, (99. 9% ) %X 73
i, or TR A s R T Rk
R 7&K A .
1.2 #eld &

WFFEERM, WORE 2 1 45 6 IR 45 2% TiO, My i ht
B, W eim s A 10% (A, B0
PR 2 4 Ja 1) 3 2 T e A v 7 A s 7 i
b, BRIRE TRCR DB R, BARRE)E
W IR R, B TR, bR R
PERERURRE. MR B B4 TiO, Bk & Jm
Zei BT 10% KO 10% B4 45 1
55 PR BE B R B0 A R A, FRAT LA n AlCl - 6H,0
noggor =Na¢ Ay =%y, X AFRE TBOT 5 AlCI,.
6H,0, #5457 CTAB ) FH &+% TBOT 5 AICL,. 6H,0
BREM 15 %FRE. ok AlCL. 6H,0 5 CTAB &

AWFER IR A5 A 29 20 min, i 51 [& 14 ALCL, -
6H,0 EHLRIE fLimi 345 A H17K, JE B CTAB/ H,0
KRR ZR. FEhnA TBOT, R & HFEE 2 15 min {f
TBOT F1 AICL, - 6H,0 [y A" K fif. K5 ¥ WF ek o
RS T AR BRI BRI AR, #E 6 h
5B AN IE] 140 °C, 44 2 h i R 5E 4,
SRIG AR ER. A EUARE A, RS
FAZRIBK R Z Mg Ueik, 0.1 g/L AgNO; ¥
SEPEREIN VAR, BRI TRTE A s i Bk
1k SRS BT AR IR DR A B T4 (100 ~ 105 C)
292 h, FRMET RS A S 3R, 550 CF ke
6 h, DIBIERENRGR. BARRHIRI =G, HEIAE
BCLb iy Al $82% TiO, 40, 430l A AL-TiO, (ny,:
ng =2 y) (LK 1).
1.3 MREMRIE

S H A B2 D/max-2500V % X 528 17 511X
(Cu Ko, A =0.15406 nm) St 1R P AEZEHE , 39
G R 10° ~70°, N 0.02 °/s, finHd
FE2R 20k V. MR A A (K (1) ~ (2)) Ak
(K (3)).

2d -+ sinf= A (1)
/d*= (K + k) /d+ /& (2)
D = 0.89A /(Bcosh) (3)

Oy B U SR TIO, B S a( =b)
Mle, RERRGT d.

K Winfit 4473 8 Kae AL SR 501k, I LA
Pearson VI R 4L 77 A9 XRD & #4705 15 1)

U T2 w RN TE B, KR Keijser 47 4K Y
T IEIAZATES Pearson VI R AY it ( Gaussi-
an) 435t B FIATPG ( Cauchy) 534 B...

2w/ B = 0.93675 - 0.168037 / m - 0.130534 / m’ (4)
B/ B = 0.750445 / m + 0.247681 / m’ (5)
Bs/ B = 1.092228 — 1.163332 / m + 1.316944 / m’ - 1.31115 / m’ (6)
Hor, m yh 2SR 28. S5 G AT 20 fH, RS d MR ) e
1R P TR AR A BR (101) i T A 325 [6] A
d =X/ [B;* cosf] (7)
e = B/ [4 + tand] (8)
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FIF Brandt fil Reinheimer #2128 ARK, 3+ FMRHPERES R FHE 0,7
n,= (\, - 2) /134 (11)
1.4 7] ¢ B R Ak i
SR FE A TLHLHL ) A2 77 1) XPA-VIT Bl k2
S g5 H A Shimadzu 23 7] 2550 % 48 4h-0] WL
T ST HT SR RAE AL R I IE ) 7T DGR gt fg.
DLOCHE S 25 RO BE 25 °C (300 W4 4T, 2 L Pure TiO:
Toshiba B47 J&5& (A > 410nm, E5# >90% ) , :: et 10
gl n =750 o/min. ¥ MERFRELAE TiO, 5 ﬁ W -
AL-TiO, AL 5L BT S0mL i A 9e i, #7558 2 B
W ) e VIR B ) R BE T VR 45 20 mL 5 A4 B4 e MJ\WWWWJWQW&
1, EEE R TBEHE 120 min, RS0 o h ins 1
PR SRIEIT IR OGUR. AR — I a) SRORE AG
W, BFUHRE 5 mL. A HUS ( HE I5 MHEA T B0 0 20 0 40 0 e 0 8

BT R S A A W K (A, = 256 W
nm) K0 A SEAE. e 2205, R T R [ A B 1 AL-TIO, B i) XRD 55

BRI . FRARNT T B S0 B 4% [ A5 kA Fig. 1 XRD patterns of Al-TiO, powder materials
7 M Y e e 2. 4 ALI-TIO, FriAcfy XRD Rz L. B 1 Al s, Al-
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2 HEREWIL o a(b) HETEHIN, IR TR (1), X
2.1 XRD %1 TR Al 935 4 REBIT 2 FLAF (R 1 T
3+ r %7 Mz 42 4+ 34 . =
L T BLCTAB el AR EOR R pr A IR TR TR, P AL A THO, G
6 B 77 3L a-Bl 1) 77 o . R AR (L) ~
%1 ALTIO, $HEHVALE R SIS 8 BT R 57 I MRS
Table 1 Data of crystallite size, unit cell parameter, distorting stress and photodegradation rate

from Al-TiO, materials and pure TiO,

ny/ g Unit cell parameter Crystal size, Distorting Reaction rate
Sample (mol/mol) a (nm) ¢ (nm) V (nm®) D o1, (nm) stress, e ( x10™*) constant, k (min™")
Al-TiO, 1. 10 0.3830 0.9865 0. 14469 4.7 1.358 0.00868
2. 10 0.3803 0.9111 0.13174 5.02 1.248 0.00912
3. 10 0.3791 0.9435 0. 13557 5.4 1.153 0.01002
5:10 0.3782 0.9328 0.13342 6.7 0. 895 0.01071
# Ti0, / 0.3794 0.9187 0.13224 23.4 0.268 0. 00062
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FEBE ny/ng B3I, ALJEF#EA TIO, & )%
BN s FERSERE AN nyy/ng{E( >0.5), Al B2
BILP A AL JRTBEA TiO, &A% 78 B &L
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Fig. 3 Relationship of crystallite size and visible light
catalytic activity of the Al-TiO, materials
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Fig. 4 Relation between crystal lattice distorting stress and
visible light catalytic activity of Al-TiO, materials
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Table 2 Positron life-time spectra parameters of the Al-TiO, materials

Positron life-time Intensity Mean positron Positron annihi- Mean electron
Sample /s /P 1,/%  1L,% life-time (1 /ps) lation rate (X, /ns ') density (n,/a. u.)
AL-TiO, (ny/ng =1: 10) 330 1015 9.3 3.7 355.34 2.95 0.00712
Al-TiO, (ny/ng =2 10) 328 992 95.5 4.5 357.88 2.96 0.00714
ALTiO, (ny/ng =3 10) 325 975 9.4 5.6 361.40 2.96 0.00718
ALTIO, (nyy/ng =5 10) 322 941 93.2 6.8 364.09 2.97 0.00721
* Ti0, 318 706 95. 9 4.1 333. 91 3.07 0.00798

# Reference[ 16 ]
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Fig. 6 Positron annihilation intensity ratio (I,/1,) as a

function of visible light catalytic activity
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Correlation of Microstructure and Visible Light Catalytic
Property in Al-doped Titanium Dioxide Powder Materials

LIU Shao-you""*, TANG Wen-hua', FENG Qing-ge’* , LUO Chen-yan'
(1. Institute of Applied Chemistry, Kaili University, Kaili, 556011, China;
2. College of Environment studies, Guangxi University, Nanning 530004 , China)

Abstract; Visible light degradation property of pyridine on the surface of Al-doped titanium dioxide materials pre-
pared by a solid-state reaction was investigated. The correlations between microstructure and visible light catalytic
activity of Al-doped TiO, materials were emphatically discussed. The results show that visible light degradation ac-
tivities of pyridine on anatase Al-doped TiO, powder materials in a thermodynamics metastable state are higher than
pure TiO,, and it is positive to crystallite size but negative to crystal lattice distorting stress. The microdefects resul-
ted from the doping of aluminum exist primarily as free volume defects, and as microvoid defects. However, the
photocatalytic activity is determined by the concentration of microvoid defects. And it shows a positive correlation to
the mean positron lifetime but a negative correlation to the ratio of positron lifetime density (I,) in narrow capture
area and positron lifetime density (1,) in deep capture area.
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