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Fig.3 (a) XPS survey spectrum of GTC-2; High resolution XPS spectra of (b) Ti 2p; (c) O Ls; (d) C 1s, (e) N Ls

R1XPS AP ERTENLEGRE

Table 1 Binding energy of main elements in XPS analysis

R2XPSHHHEETLENRESE

Table 2 Surface contents of major elements in XPS analysis

Element Energy/eV Chemical bonding
Ti2p 458.65 Ti—0(2ps»)
464.20 TiO,
Ols 529.90 Ti—O0—Ti
532.40 Ti—OH
Cls 284.50 C=C
286.20 Cc—O0
287.90 N—C=N
N ls 397.89 C=N—C
399.16 N—(C);
400.49 C—NH,

Surface contents/%

Samples
Ti C N (0]
Ti;C, 28.48 44.97 3.73 22.83
g-CN, - 40.93 56.44 2.63
Ti;C,-TiO, 25.04 16.08 2.17 56.71
GTC-2 13.69 43.82 1.25 41.25

. {0 GTC-2 MRS AL, 284 80 min (G4
1k TC R 2R 35 3 87.3%. 8] 4(b) WAL %
Bk TC £56 —9 8 154 X ~In(CICy)=kt, 7] LI
GTC-2 1 [ it 38 R % B0 k{0 0.026 min ', 44 g-
C3N,(A=0.016 min ") B4R T 1.6 1. [8] 4(c) Fim, b
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Fig.4 (a) Performance diagram of TC degradation of samples with different ratios; (b) Corresponding degradation kinetics fitting

diagram; (c) Performance diagram of TC degradation with different GTC-2 dosages; (d) GTC-2 in different pollutant environments

comparison of degradation properties; (¢) Degradation properties of different concentrations of TC;

(f) Comparison of degradation properties under different pH conditions
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Fig.5 (a) Cycling test of TC degradation over sample GTC-2; (b) XRD comparison of

sample GTC-2 before and after cycling experiment
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Fig.6 (a) Instantaneous photocurrent density; (b) EIS Nyquist plots



348 o | A AL L A ) %38 %
1.0 (a) DMPO--O7 (b)
0.8
g 0.6 ;,
S i
0.4 |—®—No scavenger é
—0—AgNO, E 0 min
02 |—A—AO 1 min
“ [—v—TBA 5 min
——BQ —— 10 min
0 L . . . . . . . . . . .
-60 —40 -20 0 20 40 60 80 346 348 350 352 354 356
Time/min Magnetic field/mT
DMPO--OH ©) DMPO-h* (d)
& &
i Z
2 2
k5 2
= =
0 min 0 min
1 min 1 min
—— S5 min S min
—— 10 min —— 10 min
346 348 350 352 354 356 346 348 350 352 354 356
Magnetic field/mT Magnetic field/mT

K7 (a) BEdh GTC-2 B TC IGPEYFHZR S5, FEAL GTC-2 1Y EPR MR (b) #A4A F1 H13E; (o) B3k [ i 2E; (d) e s ot
Fig.7 (a) Active species capture experiment of sample GTC-2 degrading TC, EPR test of sample GTC-2; (b) Superoxide radical;

(c) Hydroxyl radical; (d) Photogenerated hole
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Construction of TiO,@C/g-C;N, and Its Photocatalytic
Degradation Performance of Tetracycline

ZHANG Xia', YAO Dan-ni’, ZHANG Hao-yu', ZHANG Han', HUANG Shu-shu""
(1. College of Light Industry and Textile, Inner Mongolia University of Technology, Hohhot 010080, China,
2. College of Chemistry and Chemical Engineering, Inner Mongolia University, Hohhot 010021, China)

Abstract: The binary heterojunction photocatalyst TiO,@C/g-C;N, was prepared by one-step calcination method.
The photocatalytic degradation of tetracycline (TC) by TiO,@C/g-C;N, under simulated visible light irradiation
was investigated by XRD, TEM, XPS and band structure analysis. The characterization results show that TiO,@C
is attached to the surface of g-C;N,, and traditional type II heterojunction is formed between them. The
experimental results show that the TiO,@C/g-C;N, catalyst has higher photocatalytic activity than g-C;N, and
TiO,@C. Under the conditions of tetracycline concentration of 20 mg-L"' and GTC-2 (Ti;C, weight is 0.06 g)
addition of 0.3 g, the TC removal rate can reach 87.3% after 80 min irradiation by photocatalytic lamp. The rate
constant was 0.026 min . After 5 cycles of experiment, the removal rate of TC gradually decreased from 87.3% to
80%, showing good stability and reusability. The redox reactions during the photocatalytic degradation of
tetracycline by GTC-2 are carried out on the surface of TiO,@C and g-C;N, respectively. The highly close contact
surface between TiO,@C and g-C;N, forms a type II heterojunction, which realizes the rapid separation of
electrons and holes, reduces the recombination rate of the two in the catalyst, and improves the catalytic
performance. The results of electron spin magnetic resonance spectroscopy (EPR) showed that superoxide radical
(+0, ), hole (h") and hydroxyl radical (*OH) were the main active substances in the degradation of tetracycline.

Key words: TiO,@C/g-C;N,; heterojunction; tetracycline; photocatalytic degradation
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