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Advanced treatment of pharmaceutical wastewater by

UV/CeO, and Oxone coupling system
WANG Wenfu',HUA Qiong?, WANG Chengyu?,ZHAO Xiaohui*, ZHENG Binguo?
(1. Shangcai County Environmental Monitoring Station , Zhumadian 463800, China ;2. School of Civil
Engineering and Architecture , Zhengzhou University of Aeronautics , Zhengzhou 450015, China )

Abstract: The ceric dioxide (CeO,) material was synthesized by a convenient two-step method of hydrothermal and
calcination processes. The micromorphology and crystal structure of CeO, material were characterized by scanning
electron microscopy (SEM) and X-ray diffraction (XRD). In order to improve the efficiency of advanced treatment
for pharmaceutical wastewater, Oxone was also introduced into the UV/CeO, oxidation system. The research results
showed that UV/CeO, could effectively activate the Oxone to produce more reactive oxidizing species, such as SO,”,
S04 and*OH, causing the advanced oxidation of pharmaceutical wastewater. The influencing factors on COD and
TOC removal, including the solution pH, Oxone dosage, CeO, dosage and temperature , were discussed. The COD re-
moval efficiency and TOC removal efficiency of pharmaceutical wastewater could reach 90.21% and 76.99% respec-
tively, under conditions that the initial COD 326 mg/L., TOC 132.6 mg/L., Oxone dosage 1.0 g/L, CeO, doseage
0.6 ¢/L., pH 6.86, reaction temperature 30 C and reaction time 60 min. UV/CeO, coupled Oxone oxidation had po-
tential industrial applications.

Key words: UV ;Ce0,;Oxone reagent; pharmaceutical wastewater

e B ZRhaH CEREMIA L B At DR 254 HERICAY B K 73 2 2% . COD i ] A4k
Aé@i(ﬁﬁg%ﬂik% PTG E, RERAYAE MR W RACE AR R BB HEA A ARIRET,
THHE 15 g LI ERYZGHIRIAYT A28 e RS P sE i T LAY AR ROV S IR ™ U A
A P R S AR DL LR R, REBRERIE S RGPS

[EETE ] M A H AR 3 4 (222300420577) 53 /4 BRI H (212102310069, 212102310520) 5 [H 5K 24 A 01357 I k3120 51 H
(202110485010) ; il 7 44 K2 A= AT I k3R 300 H (202110485007 ) 5 K51 Be BF 52 48 1) 3 6 42 101 H (2021CX56)

—146—



Tl K AL 3 2022-06,42(6)

T X ,% .UV/CeO,# & Oxone & & 40 B H| 25 & K B9 K

UL AT, T 20 R AU B Ak B — B Tl g vk Ak B
SR FE IS 2 — o F TR BE AL 3 5 A i AR )
LS RN S N RN 4 B e S (E R <
P 5 ARMERE 1 245 B2 7K v B MR i A AL Ak 0
BREEPES, B BAFAE RIS Y KRS o e A L b B R
KA L 30 b EL RS A b, 2 A ) i o
2 I KR B A B4R e LR TR T SR AR 2 —

Oxone i% # (KHSO,+0.5KHS0,-0.5K,S0,) 7 £ 4
SRR Kt VE A JEAE RN LA S 7 A B R AR A R
(S0,7),S0, AR R , SR S FL 7 EIA 2 3.1 V,
T — R R AR - OH Y AR A TR A
(2.8 V) AR5 R UV/CeO, #4 Oxone 1AL AL
i 25 B K b B A BTG S W TR A A DG 230 S50, LA
Shy ) 243 12 K T Kb B R A — BT Y R R

1 SEIE Y

1.1 KiESIKF

KA R U S 50 It ok 245 1 K BB B T R A
JE T 5 25 T B AR A A BT BE 0 K % 2
JTEEAE R AT R MR ORI R R
M ARV REPUERGY . 3 IR K 55 &
R E S ¥ 0, pH 4 6.86,C0D Jy 326 mg/L, BOD
4 38.6 mg/L,B/C J0.118,TOC 4 132.6 mg/L. 524
o A A B K 34 R S g B R 25 B K

SR I AL AT R AN R R L Ak
£ . Oxone i 7] (KHSO,-0.5KHSO0,-0.5K,S0,) . 7N 7K
AR DR FE N ki = LR IL 4 (CTAB) M
TooK BE BT A R0 3 Sk o B 4l
1.2 EWik&E

SR A FEEALEG 4T KT (FA2104N) RS %
B R B T (pHS=-3C) L HL BVIE IR 5 XU T4 (DHG -
9240A) . 1 3 B0 HL(TU1810) | B 1 i #4 B 1 2%
(HJ-4B) . 186 & ¥ 3% 48 (ZD-85) . X i £k i1 4 1%
(Bruker D8) .37 & ¥ 44 B8 T W 5% (FEI Quanta
250FEG) 2 AMT(UV, T 1000 W) . COD e 33 ]
SEAL(5B-1)FITOC A BT (VCPH) .

1.3 CeO,Hy#l &

FRIL 8.82 g AP TR ENIA T 100 mL Z& 1B /K It 743
PEFE S min, TR0 3.6 g JK WIS A HL2.45 ¢ 75
KA H R V5 T 20 mL 5 8 F Kb B B K
VSV B 218 B AV TR A T, SR PR IS AR IR v R0 ]
W KRG MBI 42, 120 °CF /KSR 24 h 5

1930 A T0NE R DTTE 2R IRK 0K SRR 3 YO
T4, 400 CHEBE 4 h e B AR B 60 CeO, 8 K
1.4 LIIE

250 mL il 25 % 7K & F 500 mL 3% 55 45 ML,
A —E T 1Y CeO, Fl Oxone &5 . 5 B S W iR &, 18
TV pH, [ 2R A 6 R BREE B 10 em, 4R 5 R
Mo B 10 min BORE 43 B7 i 245 2 7K COD By 242 4k, 1
B COD L BR% /M i AR AN B T2 240 T KBk TOC
AR . BT A AR A AT I 3 vk, I R B 3 Ik
AR S Y08 oAb A 25 28 7K R B4 0 A8 iR
B, SN E AN TR .

UVt

E IR H

Tl e

Bl KwxE

Fig. 1 Experimental device

2 HREH®
2.1 CeO,MBIHRIE
I FH 4 45 B 885 20 T CeO, 1Y 26 WLIE 50, 491 415 F 455
SOV E N I E N 10 kV RN 1 wm i
KALEH 10 00045 . L5 R A 2 7w .
(a : ;, ,"‘p-{' A6

Fig. 2 Apparent characteristics of CeO,
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Fig. 3 XRD spectrum of CeO,
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Fig. 4 Effect of advanced treatment processes on COD removal
for pharmaceutical wastewater
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Fig. 5 Effect of pH on COD removal for pharmaceutical wastewater
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Fig. 6 Effect of Oxone dosage on COD removal for

pharmaceutical wastewater
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Fig. 7 Effect of CeO, dosage on COD removal for
pharmaceutical wastewater
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Fig. 8 Effect of temperature on COD removal for
pharmaceutical wastewater
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Fig. 9 The changes of TOC
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