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Degradation mechanism of penicillin G sodium wastewater at
boron-doped diamond electrodes
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Abstract; To deal with the bio-refractory substances of penicillin in antibiotic wastewater, boron-doped diamond
(BDD) electrodes prepared by direct current plasma chemical vapor deposition system were used to investigate the
degradation rule and pathway of penicillin wastewater with penicillin G sodium as target pollutant. Results show that
penicillin G sodium with different concentrations could be completely degraded at BDD electrodes by
electrochemical combustion reaction. The degradation of penicillin G sodium and chemical oxygen demand (COD)
accorded with the pseudo-first-order rate kinetics. When the current density was increased from 10 mA/cm’ to
20 mA/cm’, the apparent reaction rate constant of penicillin G sodium and COD increased by 51.3% and 29. 1% ,
respectively. The degradation of penicillin G sodium at BDD electrodes was controlled by mass transfer in liquid
phase. The concentration of penicillin G sodium and current density greatly influenced the current efficient (E ).
Major intermediate products of the degradation pathway of penicillin G sodium at BDD electrodes were penillic acid,
isopenillic acid, penicillenic acid, and penicilloic acid.
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A HBEAlE 99. 999% |, W IR 15 AR B AUk 4
Al ik, BiER Ao AR R A AL Ti B, 509
TR A A R = R, b s, LB
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LT AACBHE B A BRA ) B R — (8 LR
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Waters 486 & AH {4 7% {Y ( Waters ) , ACQUITY
Ultra Performance LC ¥ #B €& % ( Waters ) . 6520
Accurate-Mass Q-TOF LC/MS JiT % ( Agilent ) |
DR3900 #Y COD P # | 2 1% ( 3 E HACH) . PB-10
I pH 1 (f&[5 Sartorius) .

1.2 EitiE
1.2.1 BDD HL#RH il %

K B A B AR AL 2E ORI TR O i i &
BDD i, S <Ay CH, (H, Al B(OCH, ) 5, =3
B 5:190: 10, L H, #0F 4% & 1) B(OCH, ),
SN A 8 4 FR G TE T B GO, F
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T4 12 ( chemical oxygen demand, COD).
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Mass Q-TOF LC/MS ( Agilent /AT]) , B M55 B 25, 1F
B (ESI+ ) £ =L
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Fig. 1 Degradation of penicillin G sodium of different concentrations
at current density of 10 mA/cm’
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Fig.2 E_ of penicillin G sodium of different concentrations at

different time at current density of 10 mA/cm’
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Variation curves of penicillin G sodium and COD at
different current densities
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