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Abstract:

spectrum antibiotic with stable physical and chemical

Chloramphenicol (CAP) is a typical broad-

properties. In this study, the efficacy and mechanism of

electrochemical reduction of chloramphenicol were
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investigated using a carbon fiber cathode with CAP as the
target. Focusing on the effects of current density, pH,
initial concentration of CAP, electrolyte concentration
and species on the degradation effect of CAP, TOC
removal rate and dechlorination effect, the study showed
that the current density and electrolyte species had a
greater effect on the degradation effect of CAP, and the
optimal reaction conditions for cathodic reduction were
current density of 40 mA-cm ?, initial concentration of
CAP of 10 mg-L™', Na,SO, CAP at an initial concentration
of 10 mg-L™" and Na,SO, at a concentration of 0.02 mol-
L~". Direct and indirect reduction of CAP occurred on the
electrode surface by cyclic voltammetry, and the results
of three-dimensional fluorescence tests showed that the
organic content in the water was still high after the
reaction. The intermediate products were detected by
ultra-high performance liquid chromatography-quadrupole
time-of-flight mass spectrometry (UPLC-TOF MS) and the
mechanism of CAP degradation at the cathode was
analyzed, and the reduced products were mainly aromatic
amines with low toxicity. The electrochemical treatment
of CAP mainly obtained less toxic substances through
dechlorination and reduction, thus reducing the risk of
toxic substances produced in the subsequent treatment
process, and the results of the study provide relevant
exploration and technical support for the application of
electrochemical reduction in the removal of antibiotics in

water.
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Fig.1 Image of the electrolytic reaction device

1.2 SHAE
1.2.1 EEZENN

F AR AL (LC—2030) K 48 55 Kk
Pt £ B C18 S AH 4 %4 (250 mm X 4.6 mm X 5
pm, VP—ODS) . ¥t sh A A H AR (S K
AT L M 55:45) , Fii# 1. 0 mL-min ', FE iR 25°C, #
M2 K 278 nm , FEEEAFL 10 pl.
1.2.2 Cl ENE

KB F skt CL b e o, (B
35 (Dionex ISC300, 3& [ #24E)#: C1 e i, fifi
FHAS11—HC 4 X 250 mm F1EF38 bt
1.2.3  FEff- P e

(1) B HLI

it TOCHEI (TOC—VCPH, H 74 &3 ) i)
FE HLIA TR A LK 5 (TOC) (178 Ak ok J e 35
R ARREE  dE bR

(2) =45k

=TT (EEM) R A ML 0 5 6 e
XK s A DL A T PR RAE 27 VA I ]
fEEW ., SEEGATIN SRR AR R ORI (E)
0 [ A 220~450 nm, & i K (E,) 1 [F R 220~
550 nm, A KN 5 nm, FHE M 12 000 nm
min L, A EL R A 700V, IR W SRR 0. 04 s,

(3) Efat = 53 b

SRFE CAP EAL S ALEE, SR FH A st (i
— DUt —CA T al s (UPLC—TOF —MS)
X} CAP R =ikt Mo T A e . BERRK
MZNE RN AR ASCo ISR R HIE
T4 CAP M= 404 S IR EST, &
WS 2. 0KV, I 115°C,

(4) &=

CAP R figad 2 Hp mT e AN R =4, PR R



1536

6] 5% K 2 2 (A 4K BE 2 B

51 %

S TE — FREBTL (QP2010, H AR i) Xt 5
{UNEY A S Wt Bi i ol B T i I G S L€ =
J SRR A 454X (Eclipse 4 660, 26 & O1) %114 7 &)
FEMIHEA T E S, FEA GC—MS B 43T

2 #R5itE
2.1 FAREEREFEZHEZHR
2.1.1 WS

SEUSERIT T HL I XS AR A R CAP %R
952 0 . 76 5 4 pH="5. 89, CAP %) 4 #¢ J& 10. 0
mg-L ', B i Na,SO, % BE 0. 02 mol - L' Ay 554
FLfE , S5 SR UNTE 2 R

FH & 2a BT AT, B9 % B /N T 80 mA -em B
CAP £ Bl 22 Bl A i It 2% B2 3G R e o L %
JEWAR 2 80 mA-cm * RBRIEARIEA FE, HI%
J#410.20.40.60.80 mA -cm *Hif# 20 min J5 CAP
£ B Ry 9 ik ) 75.40% . 83.54% . 95.11% .
95.85% .94.93%

100 S i =
i/ -
80
X 60 F
o
# 40} —a—]0mA-cm ?
—e— 20 mA-cm ?
an L —a—40 mA-cm ?
—v—60 mA-cm ?
—e— 380 mA-cm ?
0 10 20 30 40 50
fs} 8] /min
a
100
80
X 60 |
o
& 40
R —=—5mgL !
——10mgLL !
20 —4—15mg.L7!
—~v—20mg.LL !
0 10 20 30 40 50
fs 8] /min

C

N T B U 5 R A TOC 22 528 B SF- 24 B 44
R 3a i 55T CAP Ay BR R —3, W
4 Wi R S R AR B R R T . M R R A
10 mA cm 23K % 80 mA -em 2, TOC EFRZE H
17.07% FHE #1127, 78 %, AT AR 2. 27T U KR =
3.63% . FAM I IV REA G JEA ML L5 TP i i R
FRSEL (AR MERE IR R IR ZEH A C— C i, T A
L6 204k, RN A 28 v/t 395 e A D A ok
BHWA FALER HO, ™ i TOC EBRREAE, K
3b A SN JE AR ZR N CL 1R BE SR VR J3E S ML) 1 i 4
R Al MR LU SRR I FEL 3 2 1
RS L R R E 40 mA -om AR
AR R R fERALFR R R, B e & %
H: Volmer Jz b 41X (1) Fl Heyrovsky 2 i 4t (2) ,
Volmer J2 V. fig A= BUA ) T DL B 04 19 3 Ji PR
H,o0%, X4 2 1 R 300 285 B AR MR 3 2 1k
HL 37 2 8 T AR HLo o 0 2 B, AT 38 K CAP YR
fiff SRR S, L P 28 2 5 B AR 1 FRL AN
X B At R P A s o (Y L Y Ak bR

5122/}

aor —a— pH=5.89
—e—pH=2.89
—a—pH=7.13
Z —v—pH=9.65
—e—pH=11.21
0 10 20 30 40 50
Fsf 1] /min
b

—a—0.005 mol-L. !
—e—0.020 mol-L. !
—a—0.050 mol-L. !
—v—0.100 mol-L. !

20 30 40 50
I} [A] /min
d

10

El2 CAPERRFEMNAEHMmEZR
Fig. 2 CAP removal rate at different effect factors
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Fig. 3 Effect of different densities of currents and pH on degradation performance
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Fig. 4 Effect of different concentrations of CAP and Na,SO, on degradation performance
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