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Degradation of Antibiotic in Water by Ozone Persulfate combined with Advanced

Oxidation

Yuan Zhang, KaiFu

China Urban Construction Research Institute Co., Ltd, Beijing 100120, China

Abstract: In order to improve the degradation efficiency of sulfadiazine (SFD) in pure water and sewage, a combined ozone
persulfate advanced oxidation method was established for the degradation of antibiotics. On the basis of comparison, the key
factors affecting the degradation rate of sulfadiazine were investigated. After 20 minutes of reaction time, ozone can effectively
remove sulfadiazine in water, but PS process is not ideal for the removal of sulfadiazine. Increasing the ozone generation rate or
PS concentration can promote the degradation rate of sulfadiazine, while increasing the initial concentration of sulfadiazine will
reduce the degradation rate. The pH value of the solution affects the degradation rate of sulfadiazine in the combined advanced
oxidation process (the higher the pH value, the higher the degradation rate). As a typical advanced oxidation process, the
combined advanced oxidation process can not only remove sulfadiazine more effectively, but also reflect the synergistic effect
between them. In addition, some anions in wastewater can promote or inhibit the degradation efficiency of antibiotics by
advanced oxidation process. This may be because these anions affect the formation of - oh.
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Tab. 2 Lons and concentrations in sewage
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Fig. 1 Experimental apparatus for degradation of
SFD by AOP

3 M TR SR A 3

TEREMRILFRA S, F s RO G (HPLC) ¥:0ll5E
PARMIRHE R, MBI E 50%Z85 (ACN) A1 50%F] 10mm
KH,PO, A &, N HPO, VA S A pH A AR EFAE 30
Ve % €N 1 ml/min, KA HPLC HyE A 10 w L Ff
dn,  ERAMRIIES T B E D 265nm. HTAE F I H BILLE
3.05 ZrBhT, AT ic S mER DA BT AE B IR . il
o Ll 5 s ] (1 396 135 T AR AR S 6 FF G 14 A T A
THELRE MRS . FIR 4 E ) TOC A A 5 PR Fe b i A
7 T0C BALTEIL, LR A Mg E s i R s
.

S AT I BAE R A EXCEL A Ori gin B0 3EAT B
HREMHIE. N7 B E R, R — RN
B 1577 FExE 0,/PS BEMRHUAE T IS B TS, —
G N B 12T RE WA

dc kel
—_——= *
dt

Horb: Cy t BZIPUAERIREE, mmol/L; t AM[A],
min; de/dt PR EMREE, K ORI TR — 28
BNIJFHE, min',

—. R 5w

LRAREMIUER

SEIRAE S I NHEAT, VI pHAEDN 5. 4, HUAERKI]
B 0. 03mMe SEEGHIT T 1 AR R4 R AR 22

(0.2L/mins 0.5L/min. 1L/min. 1.2L/min A1 1. 5L/min)
XF K AR R LB AR, LA R R

a b

ciC,
o o
s >

Kime

ann .
Uy Jz  Ue LE o um 11
Time (min} znne Fow Rale (L'min)

Kl 2 (a) sk 5 R AR S 250 A i R AT P i
SFD (15
(b) &l 7K Hh 5L A e A o 2 X6 e I3kt 2 5 1 52 il
Fig. 2 (a) Effect of 0, generation rate in pure water
on SFD degradation by AOP
(b) Effect of 0, generation rate on reaction rate
constant in pure water
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Fig. 3 Effect of PS concentration in pure water
on SFD degradation by AOP
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Fig. 4 (a) Effect of initial concentration of SFD

in pure water on degradation of SFD by AOP

(b) Effect of initial concentration of SFD in

pure water on reaction rate constant
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water on SFD degradation by AOP
(b) Effect of persulfate concentration on reaction

rate constant in pure water

e AR SFD 1

MEHRELE H, #E PS WA 0.1 mM #10. 3 mM 1)
FAET, BRA A AR SFD M RCR AL, EIX P Fh
AN, R 10 38R g5 RIS AT 50%01) SFD # Kbk . B
PS R BE RN, SFD R R BRI . 4 PS IR
B 3mM I, SFD [ BEAR R IL T 70%. ZI R 1Y SN — 2K
AR BRI PS WKEE T AT oK. X PIB LT R
T B SO,»” N S BOEE L 1 « OH AR, MR HERE
fEid

5. B AR T 0T B v SRV B AR AT A R

R E AR R SR AR (OL/miny 0.2 L/min, 0.5
1 L/min f1 1.5 L/min), #RIHBEA mHAIEE
BRPUER MR RER AR R, SIS AT, B
pHAEN 5. 4, HUAERVIGEIKETY 0. 03 mM, PS IKEZH 3 mMs
WL T AN A R UR A SRS A R AL B R K e
R, RWNT:

L/min-



WS RE 5 & 3 H
ISSN: 2661-3735 (Print) ; 2661-3743(Online)

cic,
1

KiTin!
»

‘1 = ooumin
= 0,1 Limin

& 0.2 Lmin . - )
41 -+ 05Umin - arg
* 1.0 LUmin
« 15Limin i Y
5 ] 17 L L
! ' ® * [T

T {min

oo o e Lty

a b

6 (a) gk RARABEX G mP AL R

SFD 50
(b) 7K A B4 R AR TR 28X e LT 2 5 0 1) 5

Fig. 6 (a) Effect of 0, generation rate in pure water
on SFD degradation by AOP

(b) Effect of 0, generation rate on reaction rate

constant in pure water
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Fig. 8 (a) Effect of anions in sewage on SFD
degradation by AOP
(b) Influence of anions in sewage on
reaction rate constant
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