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Removal of antibiotics from aqueous solutions by a tourmaline/TiO,

photocatalytic composite

YANG Rong-kang, YU Tian, ZHOU Qiao-ling, CHEN Yao "
(College of Architecture and Environment, Sichuan University, Chengdu 610065, China)

Abstract: In this study,a novel tourmaline/TiO, composite photocatalytic material (TT 5) was prepared by in-situ
sol-gel method. Through pollutant removal experiments and combined with XRD, SEM-EDS, BET and other
characterization analyses,the removal effect and mechanism of this composite for tetracycline (TCH) treatment under
different water quality conditions were systematically investigated.The results showed that under the conditions of 20 mg/L
TCH, 0. 25 g/L TT, 5 dosage,and 1h adsorption-photocatalysis integrated reaction, The removal rate of TCH from water
was up to 52% (removal capacity 42 mg/g).Under the same experimental conditions, TCH removal rate in river water
could keep approximately 50%, which was significantly higher than that of TiO, and tourmaline. The excellent
performance of this synthetic material was based on the “adsorption-catalysis” synergistic effect of tourmaline and TiO, ,
showing good anti-interference ability in actual water bodies.This study provides a new approach for the remediation of

water bodies contaminated with low concentrations of antibiotics.
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AT T A Y S 4 Tt AR R B B, TT s X
TCH A ZBRFIT 20% , W 55T Ti0, (£ 15% ) FlH S,
A (29 12%) ,3X 5 0RH W) BRES 10 35 DI AH OC . 5 2L
BET 4341 iR TT, s 1Y b 3R 1 FE 174,71 m*/g, i
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AR FAKS S TCH B 258, I S A

F1 AEEELFER TCH BItLE

Wik £

DE—'/ W
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C0;0,/g-C3N,~3% 15  0.50 84.0 25.20 120 [11
BiOCl, o1, , 20 0.40 54.8 27.40 120 [12
ZnFe, ,Coy30,/BiVO, 20  0.30 40.0 26.70 80 [14
p—ZnFe,0, 40 0.50 49.9 39.90 60 [15
Bij0,1/g-C;N,~8% 20  1.00 95.0 19.00 180 [16
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TTy 5 20 0.25 52.0 41.90 60 AW

46 BFE5 H

i) Fe JGZE (EDS M /R Fe it 4.17%) W 1B
L TR, E— 2 R A AT AR
P £ LA ] PN S35 G ) R A B, R S BR
KA $HL R i BEE AT A ARl T A o0 s o B[] 43
WEILH

FeT FRSIE R G AEHE T R AR KR
TCH ZBRSEE , RIRAKMAKB M AP (NOM) |
TEHLE 55K BT BUR G AL AREE bR A BRI
HE (F2), SLEPEER 3 FoKEEEATIRSE, 43 5k
LB K - 8 1K (DW) 3] i 7K (7122 3] 7K
RW) VA 7K (BRI K LW) o LAAS 6] 7K A B il
TCH % Cy=20 mg/L,H 200 mL 73 %A 0.05 g
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Z AN, B YRR AIE 0 ) 5 B TR T R TG B 8 O
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SHARFT XS T TCH YAk R i i 52 0 | 75 ik
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W T IS FTIFGRUT 64T TCH G AL 5 A S5
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i SR e R
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s
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TiO, (2 15% ) , HW BT RE 0 B i, 20 Bk ),
BAA MBI R A AR, St AL s
TCH B 2B REETHIGHE , Y6 IR 30 min J5, TCH 12
FRIE 2] 40% £ 47 FRE2 R 60 min J5 H2BRR IR
T2 60% ., MAEVCHE 2 h 2245 Al 3k 80% 2247 5 I
JE W, TCH M A BRF K LS h 5, LR
2590% , =i TiO, 30% e 4, RLE KW, E A M
BEXT TCH A R AF i G AR figt 7, HSORAE T
Ti0, . A A () 52 7 e H 0 8 At 3ok S5 A 45 38007
FBEAZ WA B 6 PR 28 5% ) . AR R N e vk B Y
FRELREAR LA B TT oAk 70 35 10 A Ak 05 P 6 A5
T

itk — ST TT, s WEBE DG Ak 1Y 31 07 2
fiE, I B 1 £ — B 2l g 2278 (PFO L, X (3) ]
P B J12ERE R PSO, A (4) T, YAk SRz
Langmuir Hinshelwood (L-H, A3 (5) 122X 525
BAEIEAT T 4r 1, Hop, TCH B 0% B 5 72 (0 ~
90 min) HUCER A SEER E0HE FH R FH AR (3) L (4) i

HRRE . BSE/Ti0, ESYEMTRIXIKPIRERNERAR

. 141 -
TRLA e g R A (5) A,
q, = q.(1—e™") (3)
q, = (qikyt) /(1 + q,kyt) (4)
InC./C, = kyt (5)

FSHIHT 3 MR LAE5 R X+ TT
M5, h— W sh J1 SRR O — B 3 7 2= A5 AL (4 41
MRS = (R >0.99) , 33k 2 B ) BRI Ak 27 W B 72
BN St AR R B A, W, TCH
WREEPHUT [, PRO B AL A K 4, 2 BH A7) 30 R ft
TR ARG 7 R PR R Rl N
AT, W o S8 20 A 2 , TR oy = 1T A7 o5 328 3 b A, T
IR 2 30855 . PSO BERLLE J5 40L& 404, R B L
B B W B S TCH 43 55 b4 ) 3R T8 14 1k 27 W i
ol B A B L 3R A T A o 1 B s
Yy LRI . T L-H 5 FRE R? ik 0. 996,
TERA Y R SO0 B SRS i B G, R IZOL
A0S it J2— B SOy, 3t 55 oAl TCH W2 B Aol
TLE AR R BFgE g R —a o)

R 5 TCH WRHFLELBMENZEME

e gk
. R O 0.0}
th—4 8 J1% (PFO) q./(mg-g™") 16. 91
y=0.001-0.028x
3'0'5 R?=0.993
10t
K,/min”"! 0.028 =t
_1_5_
20090 20 30 40 50 60 70
R? 0.993 it 6] /min
(a)
45
th s 1124 (PSO) q./(mg-g™) 16.91 a0k
_3.5¢ > y=1.82-0.042x
> R2=0.991
g = 3.0t
K,/ (g mg™ -min"") 0. 002
2.5
2.0 : s - ‘
10 20 30 40 S0 60 70
R? 0.991 i) /min
(b)
15
L-H St e i K;/min™! 0. 009 ~ 1.0t
L +y=—-0.65+0.009x
S R*=0.996
£ 05
0.0
R? 0. 996 100 120 140 160 180 200 220

i} 8]/ min
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