Advances in Environmental Protection ISR AT, 2021, 11(6), 1224-1229 Hans )0
Published Online December 2021 in Hans. http://www.hanspub.org/journal/aep
https://doi.org/10.12677/aep.2021.116147

T AREREL H BN B TIO S HE LTI AL A [F] 7k 4
PHE R

RiEF, FZE%, & M, Fm, REH, TR, 8 A

SR EKRK S TREBARAR, 17 Tk
22 EE TR A LR, Hf 22
Sch [E R B AL A SRR RIRRT T RE . HON 22

Weks Hi: 20214F11 160 FHER: 2021412 200 & EHBE: 20214F12 A27H

H E

HARERIIARFES, SN REEEERFENLEE. HEAR—FHERNMREZENEFR
R, R HAEKEFRTEEY . EERFKFEFFERNIR SIS J 7= E—E
BOMR . ARSCAE P BCHE IR BRI SE R K AR EAT A BR,  FIFIPMS G BRERER) E RR K s st e fig
WHIF=E R R E A . FFRI, EXREZAT100 mLEI25 mg/L CIP (BRI B BK
(MW)H, %HN0.7 g/L PMS}20.3 g/L FTF/FTA (Fe3+B R TiO MAgBHHITIO. K&t AF) N, BF
AR RERRRR .

KA
B, Tio, HAEE

Study on the Treatment of Antibiotics in
Different Water by Persulfate Assisted
Modified TiO: Photocatalyst

Haitao Zhao!, Wanli Li2, Peng Gaol, Pengcheng Su?, Yujing Ouz, Junfeng Wang3, Dan Zhao?"
1SinoHydro Bureau 6 Co., Ltd., Shenyang Liaoning

*Petroleum Chemical Industry Engineering College, Lanzhou University of Technology, Lanzhou Gansu
*Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou Gansu

Received: Nov. 16", 2021; accepted: Dec. 20", 2021; published: Dec. 27™, 2021
SHIRIES .

XESIFH: B, R, Jl, ISR, RS, TR, BPE I BRER H B e Tio, Yo TR AL BN [ K A
AR, BB RTUS, 2021, 11(6): 1224-1229. DOI: 10.12677/aep.2021.116147


http://www.hanspub.org/journal/aep
https://doi.org/10.12677/aep.2021.116147
https://doi.org/10.12677/aep.2021.116147
http://www.hanspub.org

i %

Abstract

The release of antibiotics into the natural environment can be harmful to human health directly or
indirectly. Photocatalysis is a mild advanced redox technology that can better treat pollutants in
water bodies. However, the impurities present in the complex water environment can have an
impact on the treatment of pollutants by photocatalysts. In this paper, a modified photocatalyst
was used to simulate the purification of real water, and PMS (persulfate) was used to remove
complex components in water that negatively affect the photocatalyst. It was found that the best
degradation effect was achieved when 0.7 g/L PMS and 0.3 g/L FTF/FTA (Fe3*-doped TiO; and
Ag-modified TiO, composite photocatalyst) were added to 100 mL of 25 mg/L CIP (ciprofloxacin)
municipal wastewater (MW) under light conditions.
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1. 51§

PUARF S A E D (R B TR ROk R 8 55 Bl S B AR 1 RS S5 B AR R R 8 TP LAt A
TEANAR B IhREM A 2=, o B FL At SR A 2 A A 0 R RAE I [1]. FRIE P Z A = Fid %
KE, BFAFFEHRZ e RS, SEPUERER™E, A RKENPUERFFERENHA
KIEE[2]. HAT, FREMEAT. KT, B, B, IOk Tk R, LT
B2 BB R ARG Y i o s KRR BUAE R AR A R R AR SR B
DR RH BB FH 7K 22 A, AT DA K A o B A= PR Sl B A P e A AN R Bl 1755 B 240 1 e 24 R R e
Az, HSHR K 22 AR B, B 20 AR e 7= A W 7 XU A A 55 [3] [4]. BRIk, o /KA B vp i 2R
AT B AR AL BELE U4 7K A B 4538 HL A 28 B4 FH R S = 3o

TR (TIOR) A2 — B 11 €0 [ A4 BORY AR T LI M S, T DA Sy bk BORE 14 4B A4 750 A0 S BE
SFATRE, T 2 SR BRI = RN [5]. TiO, /B R EAL IR, HR Ot fE R &k A4 BT BRIE =
A HLF(eT) I O (), WRBRPE THO, A4 7712 T 1RV A 80T 3R FB T IR BUBB S8 0 S 7, 1 2 O PR
FIZR R EAR B T HK AR R 5 36 -OH, HA 8 PRI B 5 A IR sk e, selsht
A FEW R CO, F1 H,0 [6]. Shi [T155HF 7 1 BA it 254 1) TiO, AR W] LA R AR DU R 3=, SEEl T
AR TE A BRI B bR SRS HI T 2 s e (CB)RMIRRE AT (VB), e LI 52 bk [ fd bt
A EI[8]. PMS (i B R £h) 7= 2 1 SO, - B A5 AH XK ) 77 75 i 17] (30~40  ps) A1 17 () 48 AL 38 IR FRL£or
(25~3.1V), 5-OH ML EHEmEET-0OH ((OH = 1.9~2.7 V) [9]. 4, PMS {4k 5I1A & il 77 e B A
F H R 2 2 A S5 DO IR S B RS G G PE D R [10] . AR SCHE FTRIFTA S PMS, #37
PMS-flEAL TR R, R FLHAE — MO T /K IR T B AR IR TS V0 B IR e B AR SR, S Tk fy 82 i 2 it
Hip S
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2. SCIOERSY
2.1. LSS

FEXG): PMS (iR L) CIP GRVDAE). 2K, SRIRIY TR, ARREL. RN, MM, &
IR BRI ToK LR,
FELGE: ISR Xe IR, 5806eDhAE BRI W T USRI

2.2. M TiO, FAEXFIAYHI&E

W A TIO, YA TR 0 1) 45 5 1 TR - TRy TROMRDTIE T KIS . TR I — B2 K i o
RIS . ZRESE R AT HRE, SR EGRINER, BRIV RER, RETE. B
BErl LIS B TiO, [11], Z BB E RN B, HI450 Tio, Bokiati B, WUk 57, (H 2 T SR AA B A B 1
IR EREEE . DUSAAR . TRIRERSETE — & 2 1F R EKIEIR R P R KA, K F RIS WK IEY)
FHRUKITHL, FREHT BRI & TiO, Sk, /KAGEE B E SRR AN, KK RIET, KR s s 5
48 ) A AN BURL (1 771 [12], ZK B2 H RS is 0 — B g e AL 0 7732, B 95 Tio, R/,
AEE), ARG, AR H AR A P A s [13]

AW RN K GE A PSR, Sk DU TG, Fe (NO3)s-9H,0 #il46 FTF YAk 7IRE S o Ho Fe® i
(R BE R T3 43 LR 5% 5B 77 S RTFR 70 58 5% FTF. [R]IRHE F K BGEE RGN Fe(NO3)s-9H,0 il 45 1)
TiO Y fEALFIRE i, FRid A FT,

FIF K Al FHEURIR , ERIRIU T HE, AgNO; il & s 4t Ag HJT 1 TiO, Yafi 4k /1) FLERER fr) B /R
teoh 19%:5%, BIA[192] FTA &6t gl

BRI B4 0 FTF 2 A6 HEALRE R A FTA B4 6 MR RI% 0L L1 R B L EHTIR A, JFE
FHRBAUK AT R, B0, 58 TR F L 80°C MRS R g 5 TS, 38 FTRIFTA &
AR
2.3. BiFfERRNEE

AR SR FH 4 S = A % PR Al K (UW) 5 4 i 7 R K (MW, 22 1722 T 7K AL R )32 7K 1K)
VBN EEAK AT S50 o S RE S AT TR R, B 237K AR BT & IR IORE 4% 03, PR BRI BE 2 BN CIP
(ATRYD R ) B E A 25 mo/L 1 H bR %R UW-CIP (JE 47K - SRR YD E)F MW-CIP (1T R K - RV A),
T e 8505 .

2.4. JefE M ERYMIR

AR Xe KTO6UR(300 W)TERSEEG IR 47l EaR )41 30 mg BIGHEAEEM(FT, FTF, FTA,
FTR/FTA)IIAZ] 100 mL (1) B br B, A Ab 3 2 43 8h 5 78 B TR 4 FE 30 708 . RN 1 g/L (1] PMS
FHIMAIEIE, I SERIBER N 10 cm, RERE— BB GRS SN B KGR, BT 3 O Ab B . R
P& Lamber-Beer & 115 H bR PR AR I B2 oo B Jo I DU B0 52 B At ach A2 v 109 e P B ik A Ak
MR, HFERRE o (%) T AR [14] 01 F

a=1-— o))

b, Co WK, CNAEEI ZIK L .
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3. &R 5vHe
3.1. UW-CIP HOB&mRRRMI

1 AT UW-CIP & R (1) B g 2k . L rb B A A Ak 55020 308 FT, FTA, FTF,
FTF/FTA. HE 1 WTLASHAE UW-CIP & R BBEEIAEE R, DU H AL FIRE 5 B e il 2 AR AR A K,
TG JE FTRIFTA A A TIRE i B Aol 22 i I, B S8R B e« 7E 30 438 B, 90%7c 44 (1) UW-CIP
PP @R L, POEMEH FTRFTA E6 1 mAF N SEIeRE i AT 15 2 R 7t S bk iR i e i 2 %
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Figure 1. Degradation curves of different catalysts to UW/CIP
1. REMEHFIXT UW/CIP ROREAREESE

A3 BRI FTRIFTA, AU PMS, FTF/FTA + PMS B 24 H1 FTF/FTA + PMS YR 444,
B 2 W51, FTFIFTA + PMS G I IRt Ze i tl, FL7E 10 73 Bt B #2384 B 90% /- 47, 30 404
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Figure 2. UW/CIP degradation curves
B 2. UWICIP BIPEfRREZ
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3.2. MW-CIP BB AR SR

3 AN K R (Ol T A2 06 /K REB 26 7K) F FTRIFTA R R it 22 o Fh /&) 3 AT AnAE%f E MW Al
UW AR T, FTFFTA ¥ BIBEME R B IEK, MW XTH UW 7R RACRBEKIE 40%. Hatka] s,
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Figure 3. Degradation curves in different water environments

B 3. FRIKIFRRIFEAR L

4 AN ER &1 PMS X MW-CIP [R5l 2k . B 15 4 AT %0 PMS (I &~ 0.7 g/L F11.0 g/L
B, PR BT B2 S, 7E 60 i, BEARPEARTERE . EHESLPRBAMIENL T, &8 0.7 g/L
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Figure 4. Degradation curves of MW/CIP with different amounts of PMS
B 4. REFRINE PMS Xt MW/CIP #IP&fFRRZE

5 NANFERIIEC A B MW-CIP FIFEfRIMZE . ATRI7E MW AR T, 30 mg [ FTF/FTA fi#fk
IR I A, FERR AR SR A

IR, 5 R B S5 A e A2 6 IR 254 5 100 mL [ 25 mg/L CIP (PR TA ¥ B )3 17 /K (MW) 1, #3011 0.7 g/L
PMS J% 0.3 g/L FTF/FTA (Fe**#52% TiO, Fl Ag & 1fiff) TiO, & AL, A I i R AR
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Figure 5. Degradation curves of photocatalytic material MW-CIP with different addition amount

Bl 5. NEIRMESLEAIE MW-CIP B9FERERTZE

4, Z5ig

ER LRIk, AU RIR 25 P B PR Tio, SEEAL I FTRIFTA, BEMRSEPrK A piE s, #T

TERAERIERE T 2% FEMRERAE b, ARSCEE AN AR AR I X L, A RIKARRBE AR A Ze Xt b, 73
HEAR TG VS KIS N i T 250k A: 100 mL (1) 25 mg/L [¥) CIP Xf 5 0.7 g ] PMS, 0.3 g [f] FTF/FTA.
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