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Degradation of carbamazepine by coupling electrolysis
with persulfate oxidation in aqueous solution
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Abstract: Oxidative degradation of CBZ in aqueous solution was carried out by coupling electrolysis with
persulfate. Experiments were carried out under a batch-wise mode to evaluate the influence of various
operation parameters on the electrolytic behavior, such as initial acidity of aqueous solution, temperature,

voltage, persulfate anion concentration. After one hundred minutes reaction, the degradation rate of CBZ
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was 25.5% .59.3% .78. 1,and the TOC removal rate was 8. 25% .23. 48% .26. 68 % , which was carried out

by sole persulfate, electrolysis and coupling electrolysis with persulfate, respectively. The degradation

efficiency of CBZ was effectively enhanced as temperature increased. The degradation rate of CBZ were 60.
2%, 78.1%, 90.1% within one hundred minutes at 288 K, 298 K, 308 K, respectively. The degradation

rate of CBZ was increased with concentration of persulfate. When the concentration of sodium persulfate

reached 40 grams per liter, CBZ degradation rate was 94. 7% within one hundred minutes. The degradation
efficiency of CBZ as follows: pH3.0>pH5.0>pH7.0 and 6 V>5 V>4 V.,

Keywords: sulfate radicals; carbamazepine; electrolysis; persulfate
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Fig. 1 A scheme of the experimental apparatus

employed in coupling electrolysis with persulfate oxidation



150 + REHR YL KB LTE

% 38 &

By . BURE 1 mL, JRA 100 pl. £ B P KA IR AR
H A,
1.2 A&

K FH i OO 53 AL (HPLO N € CBZ Jiii B vk
B, A C18 %A (250 mm X 4. 6 mm,5.0 pm),
A R TR LG 640 S/ KT G W i 3 1. 0
mL/min, #EJR 35 C . KD o 52 MR I 2% o 4G I I
K 286 nm,

2 HR5UE

2.1 EBEEFRERM BB E-PS 2R CBZ 1Y
bk %
AT BT G R BN L B A AN E-PS R R XS H AR
TS Y ) CBZ By W f# 1% . CBZ WM R &k A
10 mg/L, 1 5 B2 B4 9] 1h o0 52 ¥k B Oy 10 g/ L, Wl R
pH {E 3. 0, B 298 K, HL Hs 6 V., i B [H] 24 100
min, HE 2 7] LIF W, M E 10 min, B 7R
B LR E-PS 3 BT CBZ #3205 3. 53 % .
11. 68261 29. 27 % . WAL 2 /38 B IR R 1K R ¥ & 2
A W . YRR PEAT & 20 min DLJE RS G AR
AN AT RE AR DR Ok B A R AT A 0 R
5RGPGFIE ST R 76 7 R il R 08 9% .
Bl 2 38 v] LLFE L E-PS i B X CBZ (1 K¢ fif % W] g
1o T B B0 Ao B R RN S H g . SR 4T 100
min J5 ,E-PS 5t # %) CBZ (4 i %k 78. 1% , 1 B
I 3 R ) R M F R B L CBZ R R N
25. 521 59. 3% . D A AT B2 AE IR I SR
1L R AN AR B R BB ) TR Y B R AR B H S
E-PSish v, 76 Bk 95 411 BA A, 2o B 18 AR B 25 4
TN EEAL BRI AR B el LA R K L 0 5 (D A
()R . BB 2 B SRR R DP9 LA
FefAE R B LLE E-PS i B o BRERAR B i FEX R
P9 R B R AR . ki R e, H AR TS
W B AR B 22 SR Ak BBk BE AR 7 A i RS R 3 AR
R AR BR AR AR A7 78 R B L 78 S fk 2 i, B
P iG Y 6 250 1803 R AR - B 4 5 Y v B T BRI
1% BT AR A5 A % VR o 3t J2 PR el iR 1) CBZ [ fi
FALH A
SPOF + e = SO, «+ SO (D
O, +2H" "+ 2¢ ' - H,0, (2)
] B fy (&1 3 W] 2T, A AR B 4% Aot i 1R & mT A 2%
MR~ S V5F H 2 /W 100 min f5, TOC 2 BR
FALH 8. 250 . 1 HL ff i) TOC BNy 23, 48%,
E-PS it TOC £BRZF N 26.68% , XAl feZH N

100
9%
801
701

Reor

# sof

40r

30f

201

0

20 40 6 80 100
I} [E]/min
= LY —e— Hiff - E-PSid 2 —~-3.33 g/L H,0,
B2 BMTHIER B E-PSHBMEM CBZ LK
Fig. 2 Time patterns of degradation efficiency
of CBZ by means of electrolysis, persulfate
oxidation alone and coupling electrolysis with

persulfate oxidation respectively
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electrolysis, persulfate oxidation alone and coupling

electrolysis with persulfate oxidation respectively
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