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Preparation of titanium dioxide nanotube and
its catalytic activity for ozonation

PAN Liuming , JI Min, WANGMiaomiao , ZHANG Xin, LU Bin

(School of Environmental Science and Engineering, Tianjin University , Tianjin 300072, China)

Abstract : Titanium dioxide nanotubes were prepared by the hydrothemeral method, and characterized with
TEM , XRD and BET. The anatase products, with an external diameter of 5—7 nm, a wall thickness of
about 1 nm and a length of 200 —300 nm, had a specific surface area of 276 m* - g *. Their adsorption of
COD , catalytic activity and reaction kinetics for ozonation in landfill leachate solution were studied The
removal rate of COD by using Os/ UV/ TiO2 nanotubesin 60 minutes was 20. 83 % better than usng Os/
UV/ P25 (Degussa, Germany) , and 32 65 % better than using Os/ UV (Yingze Corp. , China). In landfill
leachate solution, the maximal absorption of COD on 0. 5 g TiO: nanotubes, contributing 10. 14 % of the
total COD removal rate, was 1 34 timesasthat on 0. 5 g P25 at 293 K The overall apparent rate constant
of Os/ UV/ TiO2 nanotubes was 1 19 times as that of Os/ UV/ P25, and 1 80 times as that of Oz/ UV in 2
hours Two equations between k and T were obtained, and the total apparent activation energy of Os/ UV/
TiO. nanotubes was 2 925 kJ - mol " * less than that of Os/ UV/ P25.

Key words: nanotube; hydrothemeral method; catalytic ozonation; reaction Kkinetics; apparent
activation energy
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1
Table 1 Results of special surface areas

Sample Secial surface area/ m? - g~ ! R?
P25 50 0. 999895
nanotube 276 0. 999970
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Fig 4 Resultsof three technics
(COD: 320—410mg- L-*; TOC: 83—40 mg- L "*; chorma:
about 1100; T: 293 K; TiOz nanotubes, P25: 0. 5g- L " 1;
UV:11W,; O3:6 704 mg- min~1; t: 60 mn)
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, , Table 2 Maximal adsorption on two catalysts
- OH, Sample Maximal adsorption/ mg R?
131 coD P25 4 7847 0 9315
o Tio nanotube 7. 2886 Q. 9227
[} 3 2
’ 2 , , 01
, Os .
g TiO: COD
L " OH 1
P25 134
' : 059 TiO
’ P25 COoD
23 TO:
i 10 14% 6 66%
293 K \ 0.1gTiO:
4 ' , 2 4
2h, 0. 45p m 241
coD  (mg)™ cop Os " 1
coD coD ; M
COD L cop ) ' M
COD Scop - dddt = kC
: - In(0 @) = ke (3)
5 , 298 K 2 h
) tln (d &) , 6
g .3
1 0. 8826 0.8877 0 9979
2h
¢ 2 4 6 38 10 12 M 00124 00104 00069 min*,
Leop/ g -
v 0s/ UV/ TiO:
5 TiO: Os/ UV/ P25 119 O/ UV 1 80
Fig 5 Adsrptiveisotherm of landfill leachate 20 UV X
® (O;/UV/TiO, nanotubes
on titanium dioxide nanotubes 16 1 nanotu
(293 K, 0 1 g TiO2 nanotubes, 120 min) _ B O/UVR2S o
5 ; 121 4 oyUV
L angmuir 708
KL con Seon max
Scop 1+ Klow (1) 0.4
(1) -
) . . 0 30 60 90 120
—SZ:E = Sooo,maxLOOD P 2 t/min
, L cop , Lcop/ Scop 6 3
, , Scop max , Fig 6 Kinetic study of three technics
0.1g TiO: COD (COD: 320410 mg- L-!; TOC: 83—40 mg- L " *; chorma:
01 g P25 COD , about 1100; T: 298 K; TiOz nanotubes, P25: 0. 5g- L " *;

2

UV:11 W; Oz: 6 704 mg- min-1; t: 120 min)



11 : TiO2 O3 - 2791 -
242 Arrhenius
k= Ae®"  Ink=- JE2;+InA (4 A— , min*
G, C— COD )
(283 293 303 mg- L
313 K) , P25 TiO: Eav Enpwowbe » Eapos . TiO:
, k, P25
3 , kJ - mol !
K—— , mg?t
3 |
k—— , min
Table 3 Apparent rate constantsat different temperatures
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