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ZREU JRE 2 IEBkmE BERREE TC X IERR (BQ) . 4 DU £ FRER (EDTA-2Na) (lARER (SN) |5
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RN 1 mmol/L AN [ KT o BRI, i Bl R 7 15 4 (2 A 3 IR AR 44 2R N3850 43 8, B K I
A 2R 55 7S ek 2 OB A R T A AL I N, o 38 3 X S IR IR R I TC ) o g 3ok 2, o s A4 28 vh
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TR B A 2 1276.4 m/g, iX 5 HAMRF A HEZREE M AHAT . AHEOTT F , g—CN A K Fr LR TR R 32.53 m7/g.
MR R E S 8 ZIF-8/g-C N, I , Hi L SR TR 123.74 m¥g, % BUE L # g~ C N, 44K H-, 2K T ZIF-8.
XA TE Z1IF-8/g-C N, 2 A MR, Z1F-8 1 & S AR X HRAIG , iX — 2518 5 SEM /A 45 SRAH BLEDUE . H i v]
W, 55 ZIF-8 A, g—C,N A BHIY b2 T ARAS 1) 0 25 42 T, B A L 2% TRDBURE T e Ak 00 Hh €0 1 TR A2
RE , IRl REAE A DGR A R v S i BT 2 TR PR 67 A5, 1T I 2 SR T A R R it P .

1 AEELFOEERER
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R TR (m?/g) 1276.40 32.53 123.74

212 KFfed ML

i 3 H R 5T 8 B ZIF-8/g-C N, R A IR R AR R o il i 58 /-] UL 18 UG (UV-vis DRS)
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g-C,N, 1 LUMO 2 HL. (v y-0.35 eV (vs. NHE).
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FaIRR KR E 1 FEL Ay 19 025 5 A i, a0 17T Sl S 3 o 1 BRSO HL TR R

8000
| g L
[ ZIF-8/g—-C,N,
™ ° g—C;N,
6000 - . ‘s ZIF-8
[ ] \O 6 -
- | ° < 1
i m * E
'S 4000} R i
N LR ¥ o4
) ] =
° A AA A A -~
n L z o |
2000 - m° 4 m ZIF-8 N,
e -GN, - =
A ZIF-8/g-C.N, H -t
O 1 1 1 1 0 1 1
0 2000 4000 6 000 8 000 240 280 320 360 400 440
Z'(ohm) P fi) (s)

(a) (b)
8 ZIF-8.9—C;N,# ZIF-8/g-C,N, K EIS i (a) FA ¢ FEF M AL i (b)



70 SR LIRS === [ QSRS = 30 2026 4F

2.2 StfEEREEN

FCARAL P AAPE R 1T TC B8R 5 N 81 J12F B A1 PAS . T 9(a) BT LB PR BERS & B, 2835 20 min
PR INE , JT A R il B4 i s 380 R o — RO BRSPS . JHerh , ZIF -8 ST LB R I LU R THIRR, Jre 9 A 5% i 1) W f
PEBE . 7E 120 min AT WLOGHE IR R, ZIF-8/g—C N, &2 A 1R R XF TC 1 [ At K 1k 87.93% , 15 B — Z1F-8(37.38% ) Fil
g—C,N,(65.32%) 7 BIHETF 2.35 A5 F1 1.34 f% . 25 FASEBGUESE , TC TG [ FEAR IS ™ 1 AR A RH i) OC it
YER . B 12 A R (K9 (b)), B 245 A P — G N B A (5X(3) ) , & & AR WL R 5 450k
0.01817 min™", 431 /& ZIF-8(0.00345 min~") F1 g~C,N,(0.00932 min~") B 5.27 {55 F1 1.95 1% . X APk fE A2 T+
V8 F S RS 5 TR TRERN , B ZIF-8 5 ¢—C N, BB VT FCTE A 11 76 S5 o 245 44y , 3 o 23t i v 3 4 FH AR a0
AR R T 1 23 6] 40 TR) e Ak 1) R iy £ i I A8 S S5 BRI AR B MR, e 2 S LA AL SR 11 P ) 1 i

C
—In|— =kt (3)
o
100 |
& 71F-8 25l - Z1F-8 £=0.00345 min~
g0 g—C,N, | —e— g-C,N,k=0.00932 min"" A
—— Z1F-8/g-C,N, 20 —&— ZI1F-8/g—C.,N, k=0.018 L7 min"'
60 | =
g S.s
T a0t Che
20 | 4.0
0 1 I L 1 I 1 J 4.5 1 L L I ! |
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I [Hl(s) ] (s)

(a) (b)
9 EUFIX TC RS L FEAERIER (a) TN TC FEMR BN 1 F #1 2 (b)

R PEAE ZIF-8/g-C N, &2 A CHEAL T O FE e T, I J2 2 R G IR At TC 2565 (110) o FEARFRSE IR 4 2
BIE LR  RHZ AT AT TLUOCAR L B AR, & IR ZIF-8/g—C N, % TC [ [ SRAN R [ 4.23%. 1% — 5045
LW 2 EZ AL B Y w2

100

87.93 86.52 85.41 84.82 83.70

80 |

60 |

M (%)

40 -

20 |

1 é{hﬁ@ﬁ?ﬁfﬁm&(?@ 5
E10  ZIF-8/g-C,N, L MR TC BOTB IR L BE T3k
2.3 REUNEBIRE
S A S AL 38 3 3 P TR K SIS R G (B 11) o 7E ZIF-8/g—C N GHEAL AR TCAR R gl A
VERFNT , IPA S350 TC AR B 49.38% , 1IE 5% - OH 1 o484 T, HoAR R T h i S0 K 20 T A Ak R 42 5
EDTA-2Na i [ AR RCRYERE 75.43% , R/ b LS 5 TC oy T4k s SN 5L AJE 19.619% 19176 M 2 hali 48 7
A e (R JE TR 5 1 BQ AL FRAL R B 0], HEBR -0, 25 0 ZWFFEIESE 2 & b R B 2 P 227
ZRAEUMRINLE] : - OH I fe 2k = S 48U N, e A A3 R 2 5K SO 1 he W B2 S A DL i . X PP 200
TE DT IAE LG 5 ZIF-8/g—C,N, 57 U 45 (14 B 25 44 285 V1) S0, L A0k 1) v A 4 2 2003 ok 223 1 S AL ik i



Z IR, F ZIF-8/g—C N, M FHE v 30 & £ 30 42 F B KA 2L P 84 5T L RAE AL 2 71
J At T ) B

100

87.93 87.69
80 - 75.43

68.32
60
=
40 | 38.55
20 |
O 1 1 1 1 1
7o IPA EDTA-2Na SN BQ
B 11 ZIF-8/g-C,N, St L BEAR TC T M B R K16

i 3 (4) 50 T A A AL 50 1

5.28 eV(vs. NHE)#12.45 eV (vs. NHE).

-E

Eyimo = Enowo P

£R2 ZIF-8F1g-C,N,BIREHT B {is

REHF B (F2) . ZIF-8 fil g-

C,N, ) HOMO RE 2% H 037 43 1)

(4)

el ZIF-8 g-CN,

E, (eV) 5.13 2.80

LUMO (eV) 0.15 -0.35

HOMO (eV) 5.28 2.45
JCAEA SO AL TR TINS5 A i A s U E AT . QiR 12 B, ZIF-8 5 o—C,N, F 2 1Y)

o s

11 780 5 Joe 45 (A 22 A T DGk T 7= A e 35 i gt 25 Hh 500 < e—C N, 9 LUMO 9 HL 037 (—0.35 eV vs.NHE) I
HOMO BEZL HL 7 (+2.45 V) H 11T ZIF-8 X BELL (0.15 eV ;5+5.28 eV) o X P fE S VL BL K Bl A= FL 1 M
g—C,N, 1) LUMO REZ [n] ZIF-8 ] LUMO BEEH% , [FI BT 25 /U AH S 77 0] M Z1F-8 ) HOMO % #% 2 ¢—C,N, 19
HOMO REZ% . REFT /3T iR, ZIF-8 i LUMO REZLFEL A (0.15 e V) AS 2 LA 0,4 1 - 0,7(=0.33 eV vs.NHE) , Ifi
g—C,N, [ HOMO BEZL HL N (+2.45 eV )it - OH/H0 [ AL HLA (+2.40 eV vs.NHE) , BRI 25 0S5 T K
O3B SEAREEAR P AR TR T Y - OSBRI 2B, B2 & e Aok U8 1 - (1) AL F S e k) H 728
TAS A B IR T2 A 5 (2)g—C N RIAHHAR 975 7 Gl Fh Rl A AR R - OH H i 36 Q) 2 ZIF-8 1 HL
THEZ S5 TCHRE, X RN ML E TC T2 iR AR st 72 , 52494k CO, FTH, 0.

ZIF-8+hy—ZIF-8(H'+e")
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-

ele e + - _
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= |en
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ZIF-8/g—C N, S L B&fiR TCHLEEE
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3 #ie

AW R RN ITRNE A T ZIF-8/g-C N, & GG, IF RGEMFFT T XS TC (Rt R S L
P, i XRD FT-IR I SEM ZRAE , iE 52 ZIF-8 442K i 5 ¢-C,N JE B B % 19 S B A . BET AR, B4
R L T RS o—CON B2 5 1 3.8 4%, [ S5 1458 1 TC MR BE /7. YAk 325 R, ZIF-8/g—C N, 76 7] WL
FERESF T 120 min N XF 10 mg/L TC ¥ 9 10 R4 A Rk 5] 87.93% , 43 5] HE B— ZIF-8 il o~ C N, 315 T 2.35 1% Al
1.34 1%, 45 SIKIEI LIRS , BEMERAUT B 4.23% , 45 G I0E 40T, £ T HEA B pd e tEp L AR &
PE o A8 B SR - R il 2 3 5 08 PR R R K S 3G IR SE T Z1F-8 1 g—C N, Z [l sl D AA T 11 780 5 i 24
O S o 45 S5 A A AR F T R A RS, B R TR SIS . AR H R SRR R R B 1
AW EFEH PGSR -OH, Hal L U RIVE R, 325 TC A LRt fE . AW IE R M m PRk
S IR EE AT DA R A DA 2T it O R B (AL B AR | A ER A S AR DG S R R R
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Visible Photocatalysis of ZIF-8/g—C:;N., Composites for Tetracycline
Antibiotic Wastewater Treatment
LI Cui-lin, LI Shi-giang,HE Chen, WANG Tao,ZHAO Xiao-hua
(College of Chemical Engineering , Lanzhou University of Art and Science , Lanzhou, Gansu, 730000, China)

Abstract: In this study, the ZIF-8/g—C,N, composite photocatalyst was prepared by an in-situ deposition
method. Characterization techniques such as FT-IR, XRD and SEM were used to confirm that the regular
dodecahedral ZIF-8 was uniformly wrapped by g—C,N, nanosheets. TG analysis showed that the composite material
had good thermal stability. The BET test results indicated that the presence of ZIF-8 significantly increased the
specific surface area of the composite material , which was beneficial for the adsorption of tetracycline. The UV-Vis
diffuse reflection spectrum showed that the visible light absorption edge of the composite material had a significant
red shift. The transient photocurrent density and electrochemical impedance test results confirmed that the carrier
separation efficiency of the composite material was significantly optimized. In the visible light—driven degradation
experiment of tetracycline, ZIF-8/g—C,N, achieved a degradation efficiency of 87.93% within 120 minutes, which
was 2.35 times and 1.34 times that of single ZIF-8 and g—C,N, respectively. After five cycles, the activity only
decreased by 4.23% , demonstrating excellent stability. Mechanistic studies showed that the main active species in
the system was +OH". The type II heterojunction constructed between ZIF-8 and g—C,N, promoted the directional
migration of photogenerated electrons through band matching and inhibited the recombination of carriers. The
combination of the two not only increased the specific surface area of the material but also broadened the visible
light response range , thus significantly improving the photocatalytic performance.

Keywords : Z1F-8; g—CiNa; Tetracycline ; Photocatalysis ; Degradation



