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Abstract: In response to the problems of low efficiency and high cost in traditional wastewater treatment processes, a series of carbon
doped zinc ferrite C/ZnFe204 (referred to as 1-C/ZFO, 2-C/ZFO, 3-C/ZFO, 4-C/ZFO, 5-C/ZFO) composite photocatalytic materials
were prepared using zinc acetate and iron nitrate as metal precursors, glucose as carbon source, and a one pot hydrothermal method
under calcination conditions of 350 <C. The calcination time was adjusted (1 h, 2 h, 3 h, 4 h, 5 h). Characterize the microstructure,
elemental composition, crystal structure, and pore structure of the sample using scanning electron microscopy (SEM), energy
dispersive spectroscopy (EDS), X-ray diffraction (XRD), and specific surface area and porosity testing (BET); Using Rhodamine B
(RhB) as a simulated organic pollutant, evaluate the photocatalytic degradation performance of various samples under visible light
conditions. The results indicate that calcination time significantly affects the carbon doping amount, microstructure, specific surface
area, and pore structure. The 3-C/ZFO (calcined for 3 hours) sample has the best dispersibility, developed porous structure, a specific
surface area of 106.08 m#g, and a pore volume of 0.441 cm¥y; Carbon is uniformly doped into the ZnFe.Ou system in an amorphous
form, without damaging the cubic spinel crystal structure of ZnFe.Os. When exposed to visible light for 120 minutes, the degradation
rate of Rhodamine B by 3-C/ZFO can reach 91.6%, which is significantly better than the other samples. The high specific surface area
brings abundant adsorption sites, while carbon doping introduces defect energy levels as charge capture centers, suppressing the
recombination of photo generated charge carriers, and synergistically improving the photocatalytic degradation efficiency. Excessive
calcination time can cause carbon to be oxidized, particles to agglomerate, pore channels to collapse, and catalytic activity to decrease.
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5-C/ZFO 11X /9 0.068%

W LRI IR [E) 384 011, 56 it A0 TG 2 TR IZ A5 8 A T 8 5
R 3 h A FERCR B EIE T, A RO R S R Tk
Bas JBUGREIL 3 h JERROKERERR, BRIB A% R 1 el MR
FEATH o 21 ZnFe:O4fF st U H R i, A YR T £
M TR

Copyright © 2026 by authors and Viser Technology Pte. Ltd.

2.3 XRD @IALEHSHT

4 ZnFeOafiT J1 16 5 37 757 R A ZnFe0abr =
JCPDS-82-1049 AL, £ 20=18.2°, 29.9< 35.2° 42.8<
56.6< 62.17 5%F ¥ (111). (220)+ (311). (400). (511).

(440) FBIED, WETBARBL, 455 FERIT.

43 C/ZnFe:0uFF ¥ - B ZnFeOFFEAT SIS, £i7
St 0 7 B AT R AW RS, U WA BB Ak B o B
ZnFe:0a2R i Fi S RS54 o 1 20=25°07 B HBLTE & b )
i YR EE s 1-C/ZFO Bk SE g 58 5 K, 2-C/ZFO. 3-C/ZFO
%I TS 4-CIZFO. 5-CIZFO Hf 5 25 BT hyig
JUFH e, SR EDS B fr i 2RI PR R I st gt 1, i

55



@f' VISER

FIR AR - 2026 4533 4533
Natural Science Research.2026,3(3)

SEAIBGEINS 18], it O SE R AN W AL ALK -

55000
50000 |
45000 -
40000
35000
30000 - ‘

E 1 — A
ﬁ 25000 ........”.....«—-""M - vame“AM et \'W
=

1-CIZFO

20000
2 15000
S
£ 10000 JCPDS:001-7666
5000

0] ||||||||||

—~5000 -
-10000

1‘0 2‘7.1 3b 4‘0 5‘0 60 7‘0
2 Theta(degree)

# 6 1-C/ZFO B XRD

2.4 BET tkREREFLEMTR
=1 TEMRSNLEEERSRILAR

FE S 2 AR FEEREA (m2 g») | SR (em3> g 1)
4l ZnFe:04 45.15 0.286
1-C/ZFO 66.37 0.187
2-C/ZFO 78.39 0.296
3-CIZFO 106.08 0.441
4-CIZFO 34.97 0.276
5-C/ZFO 21.44 0.179
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