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1 MRS5S EE
1.1 g-C,N/WO, EAMEIAHIE

HICRHPIRRIEA BUZR g-C N, FREA TR R E MBI A D) 550 °C R4 h, AR
HIEFRIGWER OER, FZK MRS 3 WRTE 60 °C FHETIFEE .

DA 7K B IREN S OV E Rk K NI ¢-CNy/WO, A HREL, SeFrH 3.30 g Na,WO,-2H,0
Hl—E 1Y NaCl Z58 SFIEMT 40 mL £ FKH, B4R 20 min ZFRSE2EMR, FIMAARBR
(0.3, 0.6, 1.0, 3.0 g) Y g-C,N,, FFfIy5), BfE, M2 A 3 mmol- L™ SRR [RIRT AW
FELUH AR pH £ 2.0, JERA S EOTIIENBIFR. Rl | h [FHEBRIAE R 100 mL AR &
N EEIFTE 160 °C FEFETINEL 24 he AARRH B FIREH EA =Y T80, FHZRIBAK L IE0Es
3R, BJATE 60 C NHET (RYE g-CN, AR TN, /33K FER a4 WG-0.3, WG-0.6, WG-1.0,
WG-3.0, Hirw ik WO,, G % g-C)N,, A EREEMEY g-CN, MEsnEsr510 0.3, 0.6, 1.0,
3.0 g)s
1.2 WO,/g-C,N, EA#HRIMERENIK

K H PANalytical 23 5] 1) PW3040/60 %Y X ST 777 41X XRD X152 & 0L HEAT SR S5 4 b s
ESCLAB250 % X S EHFREIEN XPS /T A AR I L2241, AFTTERE XPS #&EILL Cls 456G
fit 284.8 eV NILUEMHTIE ; K JEOL A JISM-7001F A& SHAH T ks SEM, RS S HRY
THOESAFERRT

KH H L] F-4500 BISSE 0TI E SR EEUR GRS R, MBSO R 5 BT
IR GRS AR L AR Al 2A TAES A = i R g rilliat, sBEseii
FEAbABHBTE EIS, TN T B AnERAcE, Hep, SAMEWEN TAERM, Pt BARMERNXTH
W, AHREVENS L, FMAREBCN 0.5 mol L' BRERINA . TAEFRAGET I 7 EEm4: R
B 10 mg MyAEE A HUTE 1 mL BAKER, FEIA 50 uL Nafion ZBEAH, #7730 min R TR,
SRIGHE 1TO BEHE_ LN 150 uL B A, =i Pl e, Ser o e el e A e A
FAEF=(K) 300 W kT (5 PLS-SXE300C). 7E EIS M}, AdmZBbsiR [ 0.1 Hz~100 kHz, HLf#A
WA 0.5 mol-L ! BREREMIAR . RFHZHEE/NF) CARY300/PE lambda 7508 B SGMASAE A TR £ 4h-1]
D8 S EiE UV-Vi I e i e S e
1.3 WO,/g-C,N, EEMRIFEWIERE OTC LI

SR 420 nm JEIE A ERR/ DR, 300 W RUTYEAIEIR . AASEIMA 50 mg B A ESA
100 mL 20 mg-L™" OTC A #5H . SefHR AT RAERIE A T HiHE 40 min, {ff OTC FEAES LIk EIg
WSEA . SRIGITEACIR , A5BE 20 min BURE 5 mL, 20l B O BR 25 D00E, BRI T HitachiU-
3500 £e5h-1] WAMEEREEHAE 360 nm ALAIWOGEEE, IE OTC HRE,

SRR TRER I, SRR e tE S E S, Wil N A E AR 20 mg- L' OTC ¥ T
FeAAb R R SR AR e e . ATER 1 AR SR, KR SRR . YR, e MTTRE T
T 1528, PEFRSERUECH 3 IR,

1.4 SAE{LPEREMIESCIE

TESCHELRAA R OTC M RN RSN (Na,C,0,, 10 mmol-L™"), SRR (IPA, 10 mmol-L™") A%k
Y K5R (TEMPOL, 10 mmol-L™"), Zr5WERZSIC (W), 23k H H 3 (OH) Al A H B3 ((0,) IITEK
o B 3 FEXRF S HIIMAREA 50 mg WG-0.6 1) 100 mL [ OTC IETRF, 78 BKE &0 FRpseii £
40 min, fifi OTC TEFEA, LINEIWEI VAT, FFURCIR)S, A% 20 min BURE 5 mL ZEnd & OB 000, Bk
THWHH HitachU-3500 850~ AT WA THINEZE 360 nm ARAIMGEE(A.
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2.1 WEREZEMSH

XRD 8 TRIEE GAR AL, Gl 1(a) s, g-CN, £A7E i 2 T 25 MERNTE en T
27.41 1Y (002) fhifl, TMiHUA g-CN, BHATRIK A 5B R R ML S HIEMERY (100) MrEER 85, R g-
C,N, T E#E ., MTHAARFE g-CN, B g-C,N/WO, Z&+EH, WELRIFTA B SR WO, BYE:
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Ah, 4 g-CN, BNtk s 3.0 g B, WO, TS EIFEBA RN 2], £ WO, C 44 g-CN, T2aH
i, [FEF g-CN, 19 (001) SHTAIAOATIGEEIE G . DA EZESRRIER g-C N, 5 WO, YRR FRiziE 4.
KRN T i g-CN,. WO, Fl WG-0.6 B A RIR TR MR, 17 XPS ik, XPS 4K
R WG-0.6 E M EAEE . . AMETE, Ols. WAL, Nls Fil Cls BIE A HER GRS A 1(b) FTR .
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Fig. 1 XRD pattern and XPS spectra of g-C,N,/WO, composite
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SR, ME 1) Pos, 78 WAL BIEHZ5 58853 BI0L T 35.8 eV Fl 37.9 eV (1) WAL, F1 WAL, I, K]
WG-0.6 FFIY W o WO RGERIE . 7E N1s ik, 76 401.4. 400.6 Fi1 399.3 eV 4bA[{RGIH 3 4N, 43 51%}
i C-N-H, N-(C), il sp2 Z4fb& (C=N-C), MIMIESL sp2 Hf s R ALIRIAEAE, WE 1(e) Fin. WA 1(f)
Fis, Cls B BERIEE T 20k 2 ANEME, 4394 285.0 eV XN sp2C-C HEAN 288.5 eV XN 5 EIFFAH
sp2 EEIR (N-C=N)12,

RS SEM X EMEALRI IS5 XIES 0T . tiIEl 2(a) FTIL, WO, AR EGRAR I RIE A
S EYEEIRER, A2 500~800 nm, EAEZY7K 30 nm BIAKEE. HIE 2(b) FTUL, ¢-CyN, N2
i g-CN, 9K BIREETTR LAY, Z5FSCHAE IR, R0 SR R A2 AREEH . FIE] 2(c) TTIAL, B/
WO, YRR 2R g-CN, I, 43t KIESUHE SAEIRERIE ) WO, B AR, AT USRS,
HARTSA LRI R g-CN, ERESH, XERE ¢-CN, K8 WO, JUKEENAIE T . JoREE s
TEYOK LRSS SN T bR LR IR, AT T4 X OTC RYMERE 71, (b G S5 Uiy
Hefh, ARTHEEXT OTC IFEAER.
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Fig.2 SEM images of WO,. g-C,N, and WG-0.6

2.2 RENEFEMEERAR

MK WO, g-C;N, Fll g-C,N,/WO, EEMBEEULGER], Z55WE 3(a) Fs, LIE 80+
SRR g-CoN, MDEBURIOGIETE 450 nm BHEA —iR & i, XATEES g-CN, et s Ui aE
HFHAK. g-CN/WO, EEMEIPDEEEGREH BT ¢-CN,, g-CN/WO, B ARG A
AZEWRAIIE], T WG-0.6 BINCECRCIRIERAR, FIIE MM g-CN/WO, & il I sE A 3401
B A B Al T A N Y

J T 25T g-CNy/WO, B A MARNA RS GAE HL A 7O RCR R, MR T g-CoN, .
WO, Fl WG-0.6 1] WLIGHRST T ABRAEma i i, ailEl 3(b) Fis. 78 4 KT RS R R b s 5
TR OC R . MAT IR, SRS EEEETE, YA, S s Rl i R e e —
Ho 5K, WG-0.6 BRI ESRADEHRIRARE, FFHHEAREADUERR PR, AFHTHREHXT
AR

g-C.N,. WO, Fll WG-0.6 1) B Ak 2 B AT (BIS) G HIE 7 6 Hy il ik 25 51 . e Ak~ B BT 3 v
Nyquist 12k 25 R 59 B2 5 it A LB A ¢, Nyquist #h282F B B A28/ N B 712 A5 BH 7 /2
&l 3(c) M g-C;N,. WO, Fll WG-0.6 [ AL2#BHBTIE R . A ECHAD 2 FidbR, WG-0.6 IRIGICEARE/N, R
BHE T RSB RIS, AR T 0 53 s Gk

L HhT] LIS G BN, g-CN,. WO, Fl g-C,N,/WO, & BHATER] TG XA B ) 2 SR
Weo sl 3(d) FoR, £E 450 nm FHDUEE] WO, Mliohsk, SHAbEEME 8, g-CN, 762 430 nm
Ab BRIk . ML T g-CN, 5 WO,, WG-0.6 15T WOGIK I A s i i, ol g
W AZIRS . FRIEAT L, S#E WO, L1z ¢-CN, U T AR REHT 454, DT AT s O AT LAY
W

H4E Tauc-Plot #14k, WA 3(e) FRfliA ALK, 58] g-C,N,. WO, Al WG-0.6 15 535l
h 273, 2,65 F12.57 eV, ZELAME, g-CN, Fl WO, MEH Z RIS RZsas A A T A 20 a5 .
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Fig. 3 Photoluminescence spectra, photocurrent responses, electrochemical impedance spectroscopy, UV-Vis spectra and

Tauc-Plot of different catalysts
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A AR L 55 R SR AN DGR TR PE . AnIET 4(a) B, WS SBIRTER /R 2L
PR AT BT RE 1. 24 g-CN, (VIR 0.6 g BF, g-C,N/WO, H A RHCHALIE LT . b
E g-CN, IR A 0 B3] 0.6 g, g-C,N/WO, BGAEILIE PEIG IR . Y ¢-CN, it 0.6 g, g-
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Fig. 4 The degradation rate of OTC by different photocatalysts and photocatalyst stability experiment of WG-0.6
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B WO, 528, SN2 WO, i85 ¢-CN,, Hr/rE ST lak, Sedm P e shid s s 5
A, SRR
FPFN g-CN/WO, BAeifoe temE g MM, EHFEZE T H WG-0.6 Yo kl#f# OTC
3K, S5FRUE 4(b) iR, OTC £ 3 OGHALRFEIEAG , WG-0.6 CHEILIERENSAE FR%. 3 IRIEIASEE:
J&, OTC HIGHEAFEM#ZAE 120 min WIkB] 77%, FW g-C,N/WO, EEMELEA RIFIDEE e, 1
PEVRES 1Y = B PR R A R R A Tk
2.4 RAEICPERENIZ
FFTE WG-0.6 S LA Ll R 1) R EG MY R, HEAT A 2RO S8R . WA S(a) i, JGHR
120 min 5, 25 FAXTRRZEATINA Na,C,0,(h" #EKF]) . TEMPOL(-O, #K5), IPA(-OH KH) JaXF OTC [
TCRERR AT N 86% . 30.2%. 66.9%. 74.7%, UiH] h'. -O, F-OH [ 25 ¢-CN,/WO L ALRE i
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FENEH. RO FANLE Evy AN E Ecy MARTEZEK (D~Q2) THEL,
Evg = X —Ee+0.5Eg )
Ecp = Evy —Eg (2)
A X, Be Ml Eg silFon-SiRmgaxt i bt . A hsefmyBines. WO, Ml g-CN, 1Y X 435118 6.59 eV
M 4.67eV. Ee KZh 4.5eV, WO, fil g-C,N, B Eg 735~ 2.65 eV 1 2.73 eV, KHilt, WO, g-C,N, fY
Ey THEITH1 3.41 eV Fl 1.53 eV, E iHR5M4 0.76 eV FI-1.2 eV, WIE 5(b) Fizn, 7R WOGRRSS
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Fig. 5 Influence of OTC degradation by different radical scavengers and photocatalytic mechanism of WG-0.6
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Abstract  The Z-scheme g-C;N,/WO, composite photocatalyst with high adsorption and photocatalytic
activities was prepared by in-situ hydrothermal method by loading WO, nanorods onto layered g-C;N,. The
structure and morphology were characterized by XRD, XPS and SEM. Photoluminescence spectroscopy,
photocurrents and UV-Vis diffuse reflection spectroscopy were also tested. The degradation effect of
oxytetracycline (OTC) by g-C,N,/WO, composites under visible light and their reusability were investigated,
and the photocatalytic mechanism of g-C,N,/WO, was preliminarily speculated with free radical quenching
experiments. The results showed that heterojunctions were formed after WO, nanorods loading on g-C;N,
nanosheets. The g-C;N,/WO; heterojunction enhanced the visible light response and reduced the photogenerated
carrier complexation rate. The g-C,N,/WO, composite photocatalyst with 0.6 g g-C;N, had the best
photocatalytic activity, and the degradation rate of OTC reached 86% after 120 min visible light irradiation,
which was superior to that of the single-component g-C;N, or WO,, and the stability was better. In OTC
degradation by g-C;N,/WO,, the holes (h") were the main active substances.

Keywords g-C,N,/WO;; visible light; photocatalytic degradation; Z-scheme heterojunction; OTC
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