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Preparation and visible light photocatalytic activity of g—C;N,@Zn, O
heterojunction catalyst

LI Ying, DING Zhu , NIE Xuetong, TAO Ying
(School of Chemical Engineering and Technology , Tiangong University, Tianjin 300387, China)

Abstract: In order to address the defects of conventional ZnO photocatalysts such as wide energy band gap, low quantum
yield and poor stability, ZIF-8 was grown in situ on the surface of g—C;N, with g-C;N, as the substrate and ZnO
as a metal source, and g-C;N,@Zn,0 heterogeneous catalysts with high stability and visible photocatalytic activity
were fabricated after high temperature calcination. The experimental materials were characterized analytically us-
ing TEM, XRD, UV -DRS, transient photocurrent and g-C;N,@Zn,0 was used for the visible photocatalytic
degradation of methylene blue organics in aqueous environment. The results show that the introduction of g—CsN,
and ZIF-8 leads to a narrowing of the optical absorption energy band gap, an enhancement of the transient pho-
tocurrent response signal, and a reduction of the photogenerated electron—hole pairs in the material. The visible
light degradation rate of methylene blue catalyzed by g-C;N,@Zn,O reached 98.45%.
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155 e 7 % 55 B ELA AR 4k 2 254 iR ik
AR, S E R A FE DR RIS g~ CaN, F ik
716 i o i k7 H 2 T i 2R B 1 O 2Ok A
AR AT TR T REAL R A O], Hrp g-CN, 5
MOFs & A& MR OL b rEREE Bz M . Fln,
ZIF-9(Co )/g—C3N,(ZIF SR 23k A7 DRISAE 20 ) 76 25 20
M AR AR R CO, HTRIB L RPERR™, Ui0-66
(Zr)/g—CaNUELAT =880 5 ST 2548, 9 0 FH Fole ik
il 40K . ZIF-8(Zn )/g—CaN, F&=—Fh I RER K, fES
X PUPR AL WA T R OB AL R, ZIF-NC/g-
CsNy AR BHE AT DG B, XK IR OB A (1)
FEAEATE PRI BRSO P, AR S e SR PRI
R A BRI L5 g-CaN, #1B}, g-CoN, R
A R BREA 5 BRSSO R AR A8, W] WG A
TG AR B A U & o JFAE g—CoN, FRmm R 47 A4 K
ZIF-8, H IR 385 ML ¢—CoN, FHRHGREHFBREEH . P
i B e S B R T & 5 MOFs B ZL 25 H ALY
g-CN.@Zn,0 T JFfE A7 55 BB Y ¢-CaN,@Zn,0
St AL R T K PR EE A LTS e 1 IR B B
1, RGO AR I AT ISR R

1 LIEES

1.1 SEIHKFIFA{ SR

A AR (90% , 43 BT 4l ) | TR FE(99.99% ,
IYHTal ) 2-H FEK IR (98% ), btk FThir T Ak AL B I
WA PR F] s = B (99.9% ) EHF(99.99% ) , Bk
BRI AR A F

XA : SX=GOT7132 HUAF 2, o Hp B S 56 e g
AR F ; UV-3600 #1240 1] UL 4566 BE 1  XRD-
6000 7 X ZR AT UMY, H A 5 HEA 7] 5 TMG260-300
T35 5t e T A , 51 Nicolet 23] 5 V3 B HLfb2E T
YRty , 56 [ AR 23 7] s K—alpha 29 X BFZOGHL F6E
4%, 2 [E Thermofisher 23 H) o
1.2 B MRIHIE

(1) g-CNy ATl 28 : 1 700 4.5 ¢ — RS
LY, 78 550 °C T iR IVE 4 h, SR APk
Yt %40 5 3D AT AT 8 1ok A 5 T W e
W, 7E 500 C FHF 3 h, H e A EIR A1) g-CaNao

(2) g-CN, Bl :1 g g-CsN, 5 0.1 g BEMY IR A
BISTAB G . ARYTF T 750 € By
HBEEE 2 h AR RIRREARR o K R AR A 0.5 mol/L 1Y
UKCTRVEVE 5 WK, bR AR = WAL EE S oA =] 6
¥, A TRE1 2] g-CoN,.

(3) g=C3N,@ZnO FYHI 4. #F 50 mg g—C3N, .20 mg
ZnO JNAF] 50 mL (W TC/K L BEh A 8EL 2 h, B2
THE 133 ¢-CN.@Zn0

(4) g-C;N,@ZIF-8 il 45 : ¥4 10 mg g-C;N.@ZnO
40 mg 2 F LKW AN AF 13.5 mL - FF 3L B ( DMF)
F12.5 mL BAKIRA AT ,60 C F VY 2h, HA
T E15 3] ¢-CN,@ZIF-8,

(5) g-C:N@7Zn,0 Wil . HICHER —EfiE
g-C:N@ZIF-8 By R 4 B A b, AR T
T 450 C ke 1 h, SRIGTEZS AT 350 °C T 4RZE
Bk 3 h, EWHERBK, A TRERS g-
C:N.@7Zn,0.

1.3 SRIEA AR S R

(1) f# F TMG260-300 %435 5 o, (i fol Be R AiF 52
W AR O ZE K 5 F XRD-6000 % X - 52437 5
ACGRAESZ 50 b4 Y S AR S5 , £ B2 L DRy 10°~90° 5 fiff
FH K-alpha % X 540 B F RE 15 A GRAE 52 50 44 K} )
FKHEICEAM; HH UV-3600 BILEHR—1] WA RE
I S 56 i R A RT ILOY RE RE Y H T RE G AL
R V3 R AL T AR, X S g6 RE S AT
N AU A

(2) B, U 5 mg SEH0HI A8 1 & RO AR A
BT 250 mL BEpReh, #5351 I0A 100 mL KA 1 mL
(1 mg/mL) 7 FH 6 5 VAU, SIS 2544 T 8875 20 min,
LIS ARG AR RS AR N RE 384 1 h,
IR 30 57 HH 5 0 R85 ol e A 700 22 1] 114 WO T — e PR T
5o S, 2E AT WG BRI S5 T A TG AL R S
BEIAIRE 4 min FE SRS HORE 2~3 mL, MR P
M R ERWE VR BE  THAR A PO A B i AR

2 HRSIE

2.1 TEM B &

Kl 1l g—C:N,.g—C:N,@ZIF -8 Fl C;N,@Zn,0 1)
TEM &,
B E |

100 nm
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Fig.1 TEM of materials
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BENCIE B AT, g-CN@ZIF-8 F /i 2 IE1E+ 1
IRI) ZIF-8, W11 ZIF-8 JRf7 4 KT g-CsN, FEifi .
R IBBE IS , ZIF-8 (2548 & R oy W , B e Ak
70,0, Y510 A TE ¢-CN,@7Zn,0 K .
2.2 XRDiZE 4

Kl 2 K g—C:N,@ZIF-8 Fll C;N,@Zn,0 4 XRD 1%
B, & 2 AT W, CN @ZIF-8 467 260=7.14°.10.34°
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Fig.2 XRD pattern of materials

2.3 XPS iEE ST

€ 3 kg g—CaN, FT CN, B N 1s 35181 i I&] 3 AT,
a—CNy FHY N 1s fAAEA R ZA (Graphite N)  FIHH IS 4
(Pyriline N)2 Fp2 80, 58456 N5 EEM
C—N HFI/ Y C=N 8, HRE N JuR & & a0
B ABARE R, g-CN, F N 1s 287 H PR
T IH I A IE L (Pyridine N)2ET , SR G45E 577 =
FER C=N 8, Ui 280 BE R AU A 3 L ) 7E
g—CaNy FRIEJE K N BB, iEiE & (Pyridine N) Y H ELA
FIT Ak 2R 1T FL A (328
2.4 UV-DRS i&E S 4r

St A AT R BRI 5828 AR (AN 8 T AR
A5 1Y AR B RE T, SR W RE S W AT DGRy
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18 7n,0 Z J5 B CN.@7Zn,0 fEH7 [A] B 41K 2.68
eV XAl WG R Y FERE A, X UERH Zn,0 5] A 3%
FEAR T CoN, FREAT B, TG R I S5 S i AL 700 % ] I,
SR IR
2.5 BRESNXHETILZELS

R T S SR AR AR A R B R S
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Fig.5 Transient photocurrent pattern of materials

2.6 SRIGHRIAORT RIS

Kl 6 M AR SEEG AL v WG HEIEYERE . HE 6
(a) ATLIEH, BEM AR AR AL HS 1) g-CaN,
PEAR TG FP R S B R TR A o] WG fe e . B
F g-CN, B A BN, AT DGR 0 H L85 R R50R
BEZ 3G, 24 g-CaNy s Mg=10 = 1 I, FRAARCR B o Ul
B CaN, 2 U HE e 1 A0 g—CaNy AT I
Feffettne. MR 6(h)RT%, CN, i Zn0 AR Fizk
EIEIAY ¢~CN.@Zn, 0 57T A0 55 % 37 FH 5 15 R B
H—E B AT WG TEYE . BEE G Ah I 0 B A] fr) S
e, 25 Tl AR XoF SV PP 366 T 114 Ol A A A Ao sl 3 1
4 g-CN, : Zn0=5 : 4 i}, g-C;N.@Zn,0 S i AL IF
LS DGR 5, A B 2.5 h Z NR##98.45% -
M 6(c)n] LIE#, SCEd BT A B 45 Fhoa A 5
Xof WV R 4 B S R B o] WA TG o g—CaN,
FI AL TEPERS 2 T 2~ CoN,, U BIEER I U LAY N 25
A7, AT LIAE A6 BT B s, A8 5 T R
M2 R A, W T g—CN, XAl WG, g-
CN, T 71 3% ZIF-8 JE L1 ¢-CN,@ZIF-8 & & 6
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Fig.6 Catalytic properties of different materials
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RGN FLIESSH A BT 04 8 F 7
R ARG, Emsgm TR e s, 5
BESOGH AT A R —3 . ¢-CN.@Zn,0 5 Fufifbii
A B SR A AR, R4 g-CN.@Zn,0
JIE A A B -2 SO Y B A RCR R AR, e
T2 5O AR 4, IR BB RIX K A5
CINARE S SN o AG T dB a=

BeAh A — K sh 12 O R (A K (2)) X & Fp ot
AT P B FRARSCR EA T T 3 12 G 40 B, 3R 5%
SO S R 5 8 T VRO P A S B Bl g 2 R 25 S
Kl 6(d)fim. Ax(2)H:

In(C/Cy) = kt (2)

ML 6(d) ] IR H, 25 Pl fi Ak i) 8 fige 7 FH ik
WS B TE G — Wl fi2E i, R R i 2t
ORFR VP 7 Y56 W A ' A 71 5% 1 1 TR o 3 R T
S7pa U PSR B B | 5 ST R g Y @ SRS AN
F KKK A g-C3N,(0.001 24 min™)< g—C3N,(0.001 76
min™)< g-CsN,@ZIF-8 (0.011 52 min™)< g—CsN,@Zn,0
(0.023 56 min™) ., YA B 3h Fr2E IS /BT PR
TEBH , g—CN@Zn,0 AL I 5t 2 [R1JE 1 1) 5 o &5
BT G SR 4R WL 1A AR AR

MOFs A4k (4 7K AR A 1 2 S A A 390 1o P 1 e
K. N Tl g-CN.@2Zn,0 5 BB B T H A
IR ARSI P g-CaN,@Zn,0 JEFT T 1 STk
AL BEIIR . & 6(e) T LIE #, g-C:N,@Zn,0
HEAT 5 YR S50 5 MK IH PR3 o i G AL 3 P, XTI
R L5 A B R RCR AR AR T 8.7% 0 X Ui A S48 I i
T A B S A AR A S iR et A
A E A T HE

3 & g

SRR AU 3 & T 3R AT 5 AU -GN,
IR, PPt ZnO N EFITE ¢—CN, SR JFA 4 K ZIF-
8, il MR BRI T g-CN.@Zn,0 5B
R, 5T AT BT g A fL v g, 45 R .

(1) g-CN, ARIHPREF g—CaN, (9 Z2ARGEH , JR 44
WS, Y g—C3Ns: Mg=10:1 B, A AU
Rt g-CGN, : Zn0=5 : 4 B}, g-C;N,@Zn,0 5 JFifiE b
TR 25 Ky S T 4 it 38 e v I Y L ) 7 £ 5
O L AR v R R

(2) g-CN.@Zn,0 5 JFOGAHEA 7 1Y AT UL PR
T g—C:N, N, I g—CN.@ZIF-8, AR et R
A5 I F T R B 10 mg/Ls LR 2 5 mg;
SR ZR 100 mL) X L EE R AR AR M 98.45%
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