%F42%% 11 M Tl K b 28 Vol.42 No.11
20224 11 A Industrial Water Treatment Nov.,2022

DOI:10.19965/j.cnki.iwt.2021-1335

TEIRF 2 (o R 55 )
RIS (0SID)

5 CON. B ) 46 T B3 AL B AR R0 R RO HLIB
I BER R

3] 4%1,2’5 7@3’4&}%%1,2’5&3&%1,&?%:&1,2,4
(1.7 EBEFAFAFAFS ISR, AEXRRFLERTARL, LEFE 266100;
QHEBEARFEERFESEARTHEL LB E, LAFTH 2661005 3. F i 4 K
MWIFRETEER AT, KEZ30013:; 4. F 9 EERASE5RAREER LR F,
BELEASTEAFIRIELE, LEAFH 266071)

[FEE] RWIRF A B AR (g—C,N,) 7E R [ 6 IR T O 4 £k B A 345 5L 10 & (NOR) 1938 42 LI 5 NOR 7E B%
fife Rl R P R AR AL DUR R W BT SRAR G BL T g—C N, K R, %l JHG o TR0 45 40 R 3% TR SRR AT 1 R AE , % HO i e vk
ABTHEAT 7 IR, I 380 2o e AR 52 30 75 48 1 g—CON, 00K ZE RS R0 BH G AT WO TR X NOR # F A M e, =22 Ji5 i 5 48 K 51
B | HL A e PR 42 R (EPR) A1 HPLC-MS F= Bt 40 7 B4 BH S A i) WO R ¢—CON, 402K B e i AL K A NOR i 2 h
B T2 0 P g ol R eb R] 7, SR T B P SR A S TR (T EL S, T) 500 NOR FE M= M0 i B0k . WA S8 S0 7, a5
FUBE G BT 40 min FA] UL G BRI 150 min J5 g—C N, 2300 AT 25 B 97% F1 57% 11 NOR o # K 9256 il EPR 45 4 R |, 18
LFOE T -0H.0,” W& S SRt 2, Hrh 0,75 = SAEH; AT WG NOR M Rt =208 T 0, M (b /BT o @i
HPLC-MS I , FEA L FROG AT UL 20 500 %8 52 th 20 11 Fh R = o AR = 0 454 0 AT T 45  NOR 7E 2 RO IR T 1
A figp 257 0 % B 00 98 0 PR R W B AL R T O S 4 R LB, TR MR PPAL S5 R R L NOR £ RS Atk R rERIAE )
ERERERRAL, H A T ME s A B A BT TE B NOR 26 AL B A J5 57 78 — 2 PR BE RS, 75 5 1 56 1 o

[EEIR] WY A g-C N, bk PR HLIE ; 35 M 07 A5

[FESZES] X703.1;0643.36 [CERFRIZAD] A [XEHS] 1005-829X(2022)11-0084-10

Preparation of g—C;N, and its photocatalytic degradation mechanism of

Norfloxacin and product toxicity evaluation
TIAN Qian'?,LU Yong’, LI Chenguang'?,ZHANG Yanlei'?,LI Fengmin'->*

(1. Institute of Coastal Environmental Pollution Control , College of Environmental Science and Engineering , Ocean
University of China , Qingdao 266100, China; 2. Key Laboratory on Marine Environment and Ecology of Ministry of
Education , Ocean University of China , Qingdao 266100, China ; 3. CenerTech Tianjin Chemical Research and
Design Institute Co., Lid., Tianjin 300131, China ; 4. Marine Ecology and Environmental Science Laboratory ,
Pilot National Laboratory for Marine Science and Technology , Qingdao 266071 , China)

Abstract:In order to understand the pathway and mechanism of the photocatalytic degradation of norfloxacin (NOR)
and toxicity changes of NOR during degradation by graphitic carbon nitride (g-C;N,) under different light sources,
g—C,N, nanosheets were synthesized using urea as precursor. The crystal structure and surface morphology were
characterized, and the light absorption properties were tested. The degradation performance of g—C;N, nanosheets
for NOR under simulated sunlight and visible light was investigated through degradation experiments. The major re-
active species and products of photocatalytic degradation of NOR by g—C;N, nanosheets under simulated sunlight
and visible light were analyzed by quenching experiments, EPR, and HPLC-MS. Toxicity estimation software tool
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(T. E.S.T) was used to predict the toxicity of NOR degradation products. The degradation experiment showed that,
g—C;N, could remove 97% and 57% of NOR after 40 min of simulated sunlight and 150 min of visible light irradia-
tion, respectively. The quenching experiments and EPR results showed that +OH, O,” and h* were all involved in
the degradation process under simulated sunlight, and O,” was the major reactive species. The degradation of NOR
under visible light was also mainly due to the role of O,”. Through HPLC-MS determination, 20 and 11 kinds of deg-
radation products were identified under simulated sunlight and visible light, respectively. According to the product
structure analysis, the degradation of NOR under two light sources involved four mechanisms including defluorina-
tion, decarboxylation, piperazine ring conversion and quinolone ring cracking. The toxicity assessment results
showed that the acute toxicity and bioaccumulation toxicity of NOR after degradation were reduced , but the develop-

mental toxicity and mutagenicity were increased. After photocatalytic degradation of NOR, there were still certain

environmental risks, which needed to be concerned.
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