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The degradation efficiency and mechanism of tetracycline
in water by Fe%persulfate system

PENG Boshang', YAN Zhiyong'*, CAI Yixiang', YAN Mingyang®, YANG Fei!, HUANG Xiaozhou'

(1.College of Resources and Environment, Hunan Agricultural University, Changsha, Hunan 410128, China; 2.Hunan
Academy of Environmental Sciences Environmental Engineering Co. Ltd, Changsha, Hunan 410014, China)

Abstract: A single-factor experiment was designed to investigate the effects of the pH, Fe® dosage, persulfate(PS) dosage
and tetracycline(TC) initial mass concentration on the TC removal rate to explore the optimum conditions for the Fe”/PS
system to degrade TC. Using the results of single factor test and pseudo first-order kinetic model, the reaction order of the
influencing factors of TC degradation in Fe®/PS system was obtained. The types of free radicals in Fe’/PS system were
determined by free radical quenching test. The degradation products and pathways of TC in Fe’/PS system were studied
by liquid chromatography-mass spectrometry. The results showed that when the initial mass concentration of 30 mg/L TC,
the pH 3.0, at the dosage of PS 2.0 mmol/L, the dosage of Fe’ 1.00 mmol/L and 25 “C temperature, the removal rate of
TC reached 94.11% after 45 min. The reaction orders of PS dosage, Fe’ dosage and TC concentration were 0.93, 0.89 and
-0.78, respectively; *OH and SO, - were involved in the degradation of TC, in which SO, * played a major role. TC was
effectively degraded in Fe’/PS system, and its degradation products mainly included 6 compounds. There may be two
degradation paths: hydroxyl rearrangement and hydroxyl removal in the studied system.
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JEAT 69%I1) 0.01 mol/L FLFER/KEW; Wik A 0.8
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2 HER55H
2.1 pH X TC EBRFERF N
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Fig.1 Removal rate of TC by Fe%/PS system at different pH
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90 | Ja sl

80 |
70 |
60 |
50
40
30
20
10

TCERRZE/%

—e— 0.5 mmol/L
—a— 1.0 mmol/L

—e— 2.0 mmol/L

—a— 4.0 mmol/L

0 5 10 15 20 25 30 35 40 45 50

J Rz s i) fmin
2 AEPS#HmMER Fe¥/PS A& TC Bk E

Fig.2 Removal rate of TC by Fe%/PS system with different PS dosages
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Fig.3 Removal rate of TC by Fe%/PS system with different Fe® dosages
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Table 1 Removal rate of TC in Fe’/PS system with quencher %

TC £BR

30 min

Gl

5 min 10 min 45 min
TVERFIN 62.64+5.02 87.44+3.89  93.14+1.73 94.11+6.38
TBA 41 51.0243.31 81.65+2.27 86.75£4.65 86.64+4.66

IPA 2 36.18+4.14 37.89+3.73 41.12+1.99 41.88+3.08
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Table 2 Degradation products of TC in Fe’/PS system
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Fig.7 Degradation path of TC in Fe%PS system
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