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Tetrabutyl Titanate Hydrolysis Prepared TiO, Photocatalysis Loaded with
Platinum Technology
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China E- mail :xibeidou @263 .net ; 2 .Chinese Research Acade my of Environmental Science Beijing 100084 ,China)

Abstract :Photocatalysts Pt / TiO, coated on hollow glass beads were prepared by tetrabutyl titanate hydrolysis with
Sodium silicate on hollow glass beads at various condition and loaded with platinum varying from 0.2 % to 2.4 % by
weight . Sodium pentachlorophenolate ( PCP- Na ) solution were used to examined for their photoactivity and character-
ized by X ray and BET . The results indicated that the optimization condition to prepare photocatalysts : Water to titani-
um alkoxides was 100, Sintering te mperature was 650 C, Diameter of hollow glass beads was 0.5mm , TiO,! sodium
silicate © hollow glass beads was 10: 2.5: 20, Platinum content of photocatalysts was about 1.4 % ~1.6 % . When the
experiments were carried out in such conditions , the initial concentration of PCP- Na was 100 mg/ L, initial pH was
6.5, oxygen flux was 1.6mL/s, illumination intensity was 30 k W* m?, catalysts was 2 g/ L, illumination time was 2
hours , respectively. Then the rates re movals of PCP- Na could reach 92.0 % .

Keywords :tetrabutyl titanate hydrolysis ; water to titanium alkoxides ; calcinateing te mperature ; sodium silicate ; hollow

glass beads ; loaded with platinum ; photocatalysts ; sodium pentachlorophenolate( PCP- Na)
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:LC10

; :SW600 500mL, 400 W ,
; :Furnace 30400 ; A365nm , 30k We m™ 2
400 W. ,
1.2 [17].
68.2mL ;
s 0.1 mol/ L 30 min,
R 1.6mL/ min,
) ) 40C, 20min
, pH , 2
) \ ) 2.1
) , (1) R.
) 1 R
9 C/ min :TiOy:
> > > =10:5:0.15:20; PCP-Na
41 100 mg/L . pH 6.5, TiO,
2¢/L, 1.6mL/s, 30k W/
) ; Pt m? .
0.2%~2.4% S 1 R
80 C Table I  The alternant effects of R and sintering
2h, , temperature on photocatalytic activity
120°C 2h. 300C < K/ min"!
N, 2h N, 300C  450°C  650C  800°C  900C
480°C , 35cm’/ min 20 0.0072 0.0100 0.0106 0.0083 0.0065
H, 15h, , 100 0.0081 0.0109 0.019 0.0074 0.0050
1000 0.0090 0.0012 0.0055 0.0025 0.0011
0.45pm , 10 %
H,S O, pH 3( (2)
) ,
( HPLC) .HPLC 2.
40 C, R =100, 650 C, 1.4%,
s 60 :40, 270nm . 0.5~5.0mm.
8 min, 8000 ~10000kPa . 9
Quantasorb
, Table 2 The effects of the bonding agent quantity and the size
N, , N,- He , N, of hollow glass beads granules on photocatalytic activity
30 % ,He 70 %, TiOy NaSiOy Pt PCP-Na 2h ! %
X , (W)  05mm 1.0mm 2.0mm 5.0mm
100 2.5: 11 20 96.4  95.5  90.4 80 .3
1.3 10058 1: 20 91.1  90.1  84.5 79.5

102 100 17 20 85.8 86 .8 82 .1 76 .9
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(4)
b 2
4h  TiO, , 4
> 3 4
3 Table 4 The crystal structures and surface areas of
photocatalysts
Table 3 The effects of the bonding agent quantity and the size
of hollow glass beads granules on fastness of photocatalysts R
TiO; NaSiOy: /c /mieg”! (ARY
Pt'l 2 TIPS N, Sio;
: o 2, -1 20 300 67.9
(W / % / m g
450 51.8
10 2.50 17 20 7.5 8.5
650 13.1 A(100)
10: 50 1:20 13.9 7.3
800 5.7 A(50)/ R(50)
100 10 11 20 24 .4 5.3
100 300 76.9
3 450 63 .2 A(100)
2
Na, Si O; 650 22.8 A(67)/ R(33)
Na, Si Oy 800 13.0 R(100)
Na, SiO; 1000 300 132.8
2
Na, SiO; 7.5% 450 70 .2 A(65)/ R(35)
8.5m%/g, Na,SiO; 24.4 % 650 213 R(100)
800 6.6 R(100
s 5.3m?/ g. (100)
( 3) 1) A/R A
R
2
b > 2h b 4 . , R
1 0%~1.6% ’ R
Pt ’ B R B 2 2
1.4%~1.6% , ,2h
2 b
PCP- Na 98.0%. Pt 1.6 %
2
S TiO, , :
, Pt
2 b
’ 2.2
95
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Fig.l Effect of the platinum content on photocatalytic 2:1) ,TiO,

degradation rate
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Fig .2  Crystal structure of anatase and rutile
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