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ERAMEBERN. &g EREFET, SRR EREMERIEE 97.99%.
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Effects of different environmental conditions on the degradation of ciprofloxacin
using modified Ge/TiO,

Du Xiao-qing, Ma Xiu-lan, Zhang Jing, Gu Fang-ning, You Di-shu, Sun Meng and Wang Ji-hong

(Jilin Agricultural University, School of Resources and Environment, Changchun 130118)

Abstract Objective The extensive use and wanton emission of antibiotics have brought great harm to the
human living environment and physical health. The preparation of reasonable and effective photocatalyst without
secondary pollution is an important means of photocatalytic treatment of antibiotic wastewater. Methods  The
modified Ge/TiO, catalyst doped with Ge was prepared using the sol-gel method, and the photocatalytic degradation
effects of ciprofloxacin (ciprofloxacin, CPLX) in waste water under different environmental conditions were analyzed.
The concentration of different catalysts, light source, light time, pH, the concentrations of Cl- and NO," coexistent
in water were discussed, and five factors were applied to cyclopropyls and used to determine the effects on the
degradation rates. Results The modified Ge/TiO, catalyst had good photocatalytic degradation performance, and the
reaction accorded with the L-H kinetic equation. The degradation process was pseudo first order reaction. Under UV
light, the initial concentration of ciprofloxacin was 10mg/L, pH was 7.5, the catalyst concentration was 1.5g/L, and the
highest degradation rate was achieved when light time was 150min. It is speculated that the photocatalytic mechanism
of the modified Ge/TiO, catalyst basically occured on the surface of the catalyst. The degradation of ciprofloxacin was
mainly a radical reaction. Conclusion Under the optimum conditions, the degradation rate of ciprofloxacin reached 97.99%.
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Fig. 1 A diagram of a photocatalytic reaction device
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Fig.2 Chromatogram of ciprofloxacin standard mixture
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Fig. 3 Effect of illumination time on photocatalytic degradation
rate of CPLX
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Fig. 4 Effect of illumination time on photocatalytic degradation
rate of CPLX
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Fig. 5 Effect of Ge/TiO, composite catalyst dosage on CPLX
degradation rate
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Fig. 8 Effect of Cl on photocatalytic degradation of CPLX by
Ge/TiO, catalyst
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Fig. 9 Effect of NO, on photocatalytic degradation of CPLX by
Ge/TiO, catalyst
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Ak, JFHIE R A B CPLX B FH & 73t — 5 i
PR R . 35— 3T SR A A i o AR
o6 A R () B S B ) CPLXES2)( ] 10C).
5 = J& “OH/O, /S IR S5 B 18] 10D), RV T 4
BB PRI ) Eh i 503, Sl s SR B S5 R B
CPLX S S I B fife o

Ge BRI NBTHIRIZRBTRE S, BT LM REAS
RHOEI O REW A ik Bl IR, (it ed T
O RO RS, R mEDCHEATEE, RIS CPLX
B 0
4 HEig

KRB REN 0.3% KU Ge/Tio, AL, X
AR FREEF R T Ge/TiO, 't ffE 1k fi# CPLX 1) 52 1
WHALRM]: RELAE UV %0 FREMECRR &, RN
150min 5 CPLX FEA ¢ 42 J5 ks S SAE b MR A B ik
S N2 B R R CPLX MR BEH Ge/TiO, fi
AT B B T vy SR BLSE I K S N 3 K3t
8T CIy NO, ¥l CPLX Je AL A AR . 12
UV T, #J4h CPLX KN 10mg/L, Hod H Y pH 5%
P18 7.5, GelTiO, TR EZ N 1.5¢/L i, CPLX
B f TR B KA, N 97.99% R & L-H fh—
WA 1AL HEN U Ge/TiO, AL TR AL P A

uv/vIs
y

=

................
|||||||||||

Bl 10 TiO,(Ge/TiO,) fiEALAL I
Fig. 10 TiO,(Ge/TiO,)catalytic mechanism
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