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Study on the treatment of tetracycline in simulated marine aquaculture tail

water by catalytic ozone oxidation method

.1 1 . 1 . 1 .2
LING Wei , JIANG Yan-bo , TAN Huan-ning , SU Jian , YANG Feng-lin
(1.Guangxi Beitou Environment & Water Group Co., Ltd., Nanning 530000, China; 2.College of Environment, Dalian
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Abstract: Tetracycline ( TC ) has been widely used in the marine aquaculture industry. However, overdosing
TC can lead to the residue that is difficult to be removed by conventional methods in the tail water. This paper
used catalytic ozone oxidation technology to degrade TC in simulated marine aquaculture tail water, and
analyzed the data in multi-angle to prove the feasibility of this technology. Results of the experiment showed as
follow: in the catalytic ozone reaction system that using A-Mn/CeO-yAl,O; as the catalyst, the TC removal rate
increased with the increase dosage of ozone and catalyst. Ozone 4.46 mg/L, catalyst 186.67 g and reaction time
not less than 3.27 minutes were the optimum reaction conditions. The removal rate of TOC in simulated tail
water was 71.6% after 1 hour reaction. The organics of humic acid and fulvic acid could be quickly removed by
the reaction system. TC was transformed into CO, and H,O after reactions including molecular rearrangement
in the reaction system. TC was transformed into CO, and H,O, and the biological toxicity of simulated tail

water was reduced after reaction.
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Fig. 2 Experiment equipment flow
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Fig. 3 Removal of TC by different catalysts



452 # K

SR

% 40 &

1 3 AT, HbRiTG5 44 4 TC #E A-Mn/CeO-
YALO; b 5L SR R v BB T R i R Fe pe
T A SR AU R S N R A1, I VAT T 5 miin,
TC 1 22 B R AL R 62%. A Ak B S0 g A4 2 XF
TC 9 g 3 258 5 T Bl B 40 S Ak, 2 R R A Ak
B AR 2 AT DAl B AEUR) P R B T, i 4
ek« OH (3L H 56 A1 O, (S A i 3k) 7F
Al SRR AR R P AR R, R R T s i
R

SRR —B RSl 2 A2 (D) FiRA
— g BB S AR () R 3 TS
1A (X C, o VAR TRI B TC ) 1R
W TE heypp X F9 L NE I Bt 1) S0 R 38 50, 7 B

S T TR HEAR TR o MRS A 2D A= (2) %
C, M ke TEATTHIAL, FFAR LR AN 4, 35 3 iR
C = Coexp(—kapp?) (1)
C = Co exp (—kapp1 l‘) + Cop exp (—kappzl‘) )
LGN
® Mn/Cu—yALO;+0;
A B-Mn/CeO—yALO,+O,
¥ A-Mn/CeO—yAL,0;+0;
# Co,0,~yALO, 10,
~ o ._““j-q.\_h
S -
$) . [
z_ . Ry
\\1\\ ; \%;‘;::-9
-5 \\.\!\ ‘\:‘:\‘
~y_
-6F  F-kHk HBrB ' v
77 1 1
0 2 4 6 8 10
t/min

4 AREMEXFINERRNNNFEUS
Fig. 4 Dynamic fitting of TC by different catalysts
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Tab.3 Mixed first order dynamic constants of TC degradation
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Fig. 5 Removal of TC by different ozone concentrations
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Tab.5 Anova results of the experiment
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Fig. 6 Removal of TC by different catalyst dosages
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Tab.4 The experiment plans and results of response surface

@5 X X, Xy TCEBRF/(%) TNEBRER/(%)

1 3.86 200.00 3.00 99.2 99.01
2 836 0.00 5.00 73 73.2
3 3.86 0.00 3.00 51.9 52.18
4 836  0.00 1.00 19.2 21.26
5 836 100.00 3.00 97.6 97.36
6 8.36 200.00 5.00 100 97.94
7 8.36 100.00 3.00 972 97.36
8§ 12.86 0.00 3.00 532 54.7
9 8.36 100.00 3.00 97.6 97.36
10 12.86 100.00 5.00 100 99.2
11 3.86 100.00 1.00 71 68.66
12 836 100.00 3.00 97.2 97.36
13 12.86 100.00 1.00 73.3 69.74
14 836 100.00 3.00 97.2 97.36
15 3.86 100.00 5.00 96.1 99.6
16  12.86 200.00 3.00 99.2 97.7
17 836 200.00 1.00 78.4 82.24
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Fig. 7 Removal efficiency of TOC in Simulate tail water
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Fig. 9 Degradation pathway of TC
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Fig. 10 Relative luminous intensity of luminescent bacteria
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