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Kinetics of humic acid degradation by TiO, nanotubes/UV/0O;
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Abstract: Titanium dioxide nanotubes (TNTs) were prepared and used as catalysts for degradation of
humic acid by titanium dioxide nanotubes/UV/O,. With a view of kinetics, the effect of calcination
temperature and the synergistic effect of photocatalysis and ozonation were analyzed. The influences of
reaction temperature, original pH value, dosage of TNTs and dosage of ozone on the reaction kinetics were
also investigated, and the reaction kinetics model was established. The result showed that photocatalysis
and ozonation had a good synergistic effect and the best reaction temperature of TNTs was 400 C. The
TOC removal of humic acid followed zero-order kinetics. In the model, the best reaction kinetics & was

1

obtained under the condition with original pH value of 7. 35, TNTs dosage of 0.806 g « L' and ozone

' when the reaction temperature was 25°C while

dosage of 0.49 g« h™'. It was 0.8095 mg « L' « min~
0.8231 mg » L!

experimental data.

« min ' at 30C . The theoretical predictions were in good agreement with the
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Fig. 1 Experimental apparatus for treatment of
humic acid using photocatalytic ozonation
1—ozoniferous equipment; 2—blender with
magnetic force; 3—flask of KI solution; 4—thermometer;

5—UV lamp; 6-—layer of heat preservation
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Fig. 2 Kinetic study of four technics
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Table 1 Effect of calcination temperature on catalysis

Technic k/mg e L™ « min~! r’
03/UV/TNTs-300 0. 3038 0.9924
03;/UV/TNTs-400 0. 3443 0.9979
03;/UV/TNTs-500 0. 3259 0.9963
03 /UV/TNTs-600 0.2593 0.9308
03 /UV/TNTs-700 0. 2546 0.9921

2.3 RNFHIHNFHBPET

B BRI LS R AT A, 7 TNTs/UV/0O; T.Z
HUB IR 1) TOC BT & 90N Bl g 24 4 Rl

[TOC], —[TOC], =— &t (2)

TOC ¥k & [ TOC, 1 N i} [6] ¢ 22 [6] 47 78 4%
MEOCFR, kR R H . O S A )
N R kA 2 A2 B HAL LA T2 S50
HEE— SR, A k(8 5232 3 0 iR
(D, JEk pHAE (—lg [H™ D, Ak H £
# ([TNTsD KEAHmE ([0, MEgm, nf
TR

k= f(T,—1g [H " ],[TNTs].[O; ) =
Aexp(— E,/RT)(—lg [H" D[ TNTs ][O, ]" (3)
LS8 TR TG 32 e e AN i DR R A Ak o R b Y i

ARG, by e Kh ppli 1, 2, 3 # AT
—Br. ZBr R =B, A O R 7 B AR
(R VEAT R I e R Ve g S O (SN
WO R, SRR B R S PR A, Y
RO 28 SR AR G st 2% 6 B IR 0 08 20k 455 B RN ) A
I FE N e 45 2R
2.3.1 REBEWHHH {£pHIH S 54, TNTs
400 ¥MME 0.4 g« L', O, i 0.238 g« h'!
FAFF R E R K SO R, T AR
REE (10, 20, 30, 40C) &M F 1y TOC [k 3h
1% (3. R BN, WA VIR E T,
W TR AR 2 R, AR T iR 0 RSB GE  Raoc B
R VAR T 0.0331 mg » L'« min ', RAEIAL
GRS R E. 54 (W, TR, B
E,=22.848 k] » mol ', —E,/RT=—2748.1/T,
r*=0.8485, HA RIFHIAHEIE,

50

’ k19c=0.1742
*

S
=

&
Fpc=0.3443

(%)
S

k30c=0.4197

TOC/mg * L™
[\]
(=)

k40c=0.4528

—
(=]

€ 10C W 20C A 30C X40C

0 ZIO 4IO 6b 80
t/min
B3 R X Sl 2 1

Fig. 3 Effect of reaction temperature on kinetics
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