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Abstract

The persulfate-assisted modified TiO; photocatalyst (FIF/FTA-PMS) system prepared in this paper
has degradation effect on different antibiotics in different water environments. By analyzing the
degradation rate and first-order kinetic image, it can be seen that there exists synergistic action of
free radical activator and non-free radical activator in the system. The negative effects of complex
components in complex water bodies on photocatalysts can be offset. Finally, the degradation
processes of CIP (ciprofloxacin) and Rhb (rhodamine B) were analyzed by TOC (total organic car-
bon determination) and GC-MS (gas chromatography-mass spectrometry).
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1. 5|8

BEEDAERMNHKRE, SMXTIZRRAMHIUERZ W, HTHRTSMER. BiHE, 2R
SEPUE R R RLTE 10~20 JIWE[1]. T KEFIPUERPHEAK T . KK AR P A =0 N2
PR R BIEE, B EAREFIUAERMBEIAR, KiEPRAERERL SR — B EIGE AR
FEfR, e K FREKHER, KIGH RG0EE 2] E R KE 2] [3]. PiAERS SR A MR
PrAE 2R 241, X AR A FI N A R — 2 M2, (8] 1 - 3R s A B A b AR 3R 1 VR RS U R B (4] [5].

PUAE R KL G B R B DA AEAGE . DI S, AR AR A AR TS RS YR iE
AFRF AR R R KIN, AEFRACRAR[6]. E 1972 4F Fujishima 255 ] — 40 AR E i 6 AL Y 5 201 sz Bl
IR E LK 7], TiOy BT 12 B TR 7T, HAAE KT b E = EA AT Ml SHESE0 A,
ZEARRA RIS ATR[8]. A SCE AR MR SR A T 4 FH eetE TiO, Yef AR I i A m ALkl
FEXT I PR FRHLER AT AW 55T, D Tolkys PR /K AL A B FH SR A B 18 FE il
2. SLEESY
2.1. ERHAMENE

FERH): PMS GEAREREL). CIP GRAYPE). ENR (BiEV0E). DIF (3 0 E). RhB (B9
B). MB (FF##). MET (F#). TBA (T E). BQ (W#FR). VC (FiIRIMER). L-His (L-AER). #&
afik. ERERDU T FE. AMEREL. AHMRAR. MHMRRIR. EHER. WO, /K.

FEAEE: BAET R Xe DGR, 5OGCTIE RN W0 ABRB AL
2.2. B4 Tio, fE4LFTIHIE

fEFK PGB SRR, BRERIT T lE, Fe(NOs);-9H,0 #1/4% FTF (Fe doped TiO, ultra-thin nanosheets)Jt;
MEALFIRE S . o Fe/Ti" B R 42 BN 5%, 3 BRI 5 AR A 5% FTF.
{EH KA TR, KERDY T Y, AgNOs il % & B 2 Ag 1 TiO, Yol b7 HARAR i1 BE /R th
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N 1:5%, EI0[#3%3] FTA (Fe/Ag doped TiO, ultra-thin nanosheets) & & Y fEALFT £l

FERTH D 730 %% 1 FTF 52 &R0 FE S A FTA E& e iz bl 11 MR R TRG, HE
TBAUKRATH R, B0, FE TR L 80°C A i T 5 TS, 193] FTF/FTA &
HFE
2.3. BiFMERGERE

SO SR E b RAK(TW, 220 T -BER X F R K), BERK(YW, S K FIIR T R K (MW, 221
22 795 KA B BE K FUKEE), HAK(UW, S5 E [ I 47K ) PR K VR 9 2 K AT 5856 . o
Y VUFAE S /K THEAT TRARERE, B 25 /KR BT & I R JSURL 2% 5, 129 3% DY K B3 43 B S 45 43 SN RhB,
MB, DIF, ENR, CIP & & 25 mg/L B H brbefim, T ok,

2.4. EHERERLR

AR Xe KTGIRGB00 WTERSEER IR, 737K ESCHI I 30 mg BIOGHEAEE M (FT, FTF, FTA,
FTF/FTA)IIAE] 100 mL [ H brFEMRR 8 75 402 2 7% 5 76 R R 84 30 2080 NN 1 g/L 11 PMS
FMAGCIE, IR SERIOIEEN 10 em, ARG — BN RSN BB K, 3T B OB . fx
Je R L R W 452 B A dek R R P e B AR B AR A R o BEARZR o (%) T A

o =| 1= Js100%
CO

b, Co WWIRIRIE, C AR ZIKE .
2.5. BHREMRSE

ff] VC, MET, TBA, BQ Al L-His Z/E NG MEE E BEEM IR, WEMA PMS SRRt &%
FAES R BEAE FH S M 1 e AN, SEE 20 234t CIP MR MR AE N EEUE, 7835508 TR L4 e it
DB IINAS [F)95 P 450 E R 64 3R 5 CIP [ PR AR K

3. HREITR

BT ONTESR TG KRS AT FTF/FTA-PMS 1R R BRI S — Rl 12l 2. KA A7
TEMIBUE R L, Se80R A 30 mg ¥ FTF/FTA fALFIF1 0.7 mg/L (11 PMS 15 R FERb A& R4 A [Fl 7K 44
HEATSESS, PrA RS ENR (& T 1S5 254) . CIP (% F$iAE )M DIF (J& T P 2. H
K 1)l RBL, {ESFIAFPAE RN T FTF/FTA-PMS 1A R R IFHIREMRCR, 76 60 o8hit, =Ff
PR LT 2 . WX AR EA RIGFER M. @l E 1) — %3 1F & E, bk
FTF/FTA-PMS 14 5 3546 5 B RN 51 778 2

BN RK Ry B2, HEAKER, M. AR, S RSERER, 27KT5 Juih BRI A K
AEFRAERR . ] 2 RTE MW (T 2 7K) AR R AT A [5) sk (0 B At il 2 (a) AN — 228l Jy 2% it 2k (b HR T 2(a) AT BA
RIL, PMS-FTF/FTA 1K R 76K /K5 R A RhB Al MB ¥ BA B IFHIFEAEZCR, 76 20 7040, RhB Al
MB J -4 E g B fid o & 2(b) AT LR B, FTE/FTA-PMS 14 235 b B aliff) FTE/FTA 14 2 ()52 N 5 26 5 4
%, Uil FTF/FTA-PMS & R AT )2 14l T

Kl 3 AAEKIAEL T CIP 1 R th B (a) M1 — 28 )l Zi(b) e 4k ax A F I T 4436 AU R
BT IR ARG R K, IEAFET BRI SR KIEIA A AU SRR (Y W)E A HARK IR S, ] 3(a) 9
MW 1 YW fEGH3A5 R, FTF/FTA f1 FTF/FTA-PMS £ & [### CIP fxttt. o] LLA I FTF/FTA-PMS
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IR A 2 35y B B I AR, (E 60 704l CIP JEA 78 4[5 AR . tE 3(b)r LLRIL, 7€ MW 1 YW
JKIF1E N FTF/FTA-PMS YR 4k R H B R e e, R DG IBALE 075 YW £ AN [B] /K R 15 15 4 52 B §2 i,
{BZINN PMS £ [EAGX FhE2m, i8] FTF/FTA-PMS Y& 2 A B KHFEAE.
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Figure 1. Degradation curve (a) and first-order kinetic curve (b) of different antibiotics in
MW environment
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Figure 2. CIP degradation curve (a) and first-order kinetic curve (b) in different water envi-
ronments
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Figure 3. Different dye degradation curves (a) and first-order kinetic curves (b) under MW
environment
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H bR B RS OCHEE L . 177 SO, H FHIERI-OH B FHAES G A AR R EAEH S EE R, ¢ 2
JEE R A R F RN R, %R S AR i R 1 RS (O R PR R R . D
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Figure 4. Free radical capture experiment

Bl 4. BREMRSIR

1 A FIFREE NS Bt 7 T A B9 TOC (A ML & =) Il &, H R PP A KRR 5T R A
[FIRP SRR HT A 2R B AR R 1 AT AR, B AP 3R AR R ARG 7T 5 TOC B 4y B 1 WIS T %,
HALFEE S K TOC EIEFE P . {H MW-MB F1 MW-Rhb & & F TOC & &EBNAK, RN E U
B RS KN T AN .

Table 1. TOC values of different environments and pollutants before and after photodecomposition

&= 1. RNEEMEFISRYI S MRR1E TOC $iE

4FR 643 7T TOC (mg/L) Y/ fifJG TOC (mg/L)
™™ 2.042
YW 2.376
MW 10.390
TW + CIP 17.900 3.766
YW + CIP 12.290 3.920
MW + CIP 19.550 8.538
MW + ENR 26.580 9.310
MW + DIP 23.150 8.281
MW + MB 15.340 15.325
MW + RhB 24.520 22.740

FIFH GC-MS X B fie r= gk AT RALAS M EE _FiR S % K 5(a)y MW 1k & 84 HE 5 CIP ) GC-MS
K2t . m/z =331 A g JE T CIP Z5Mfs 5%, 87 1 EEAR CIP I E. Bk, Mg IREEp
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Figure 5. The mass spectrum of CIP photodegradation intermediates detected by GC-MS (a) and possible degradation path-

way (b)
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AP R, et KM, HEN CIP () bR SR TR IR, e R —ANEu
BEHUAR. Bl SRR RS e R, SRR MIE AR T (m/z = 350), [ 5 B4 A R0 0 A7 W 25 A 0 —
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VI, #3254 CIP 0™ A /N 1 DA S SRR FIK, BRI IR BE ) fa 5, BRI R a0 Pl 5(b)H5R[9].
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Figure 6. The mass spectrum of RhB photodegradation intermediates detected by GC-MS (a) and possible degradation
pathway (b)
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