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Preparation of CuFeS; Nanoparticles Supported by Carbon Nitride Nanorods and Its
Improved Catalytic Performance in a Photofenton System

ZHENG Jiahong, LIN Xiaopeng
(School of Materials Science and Engineering, Chang’an University, Xi'an 710061, China)

Abstract: Advanced oxidation technology (AOPs) is an effective technology to treat water pollution, which has attracted recent
attention. The non-selective and strong oxidation properties of hydroxyl radicals (+OH) in the AOPs reaction process are efficient
enough to degrade pollutants. CuFeS,/g-C;N, (CFS/CN) photofenton catalyst was synthesized by a simple hydrothermal/calcination
method for degradation of Rhodamine B (RhB). The results show that CFS/CN 1:2.5 has the optimum catalytic performance for RhB
degradation at 0.10 g/L catalyst, 10 mg/L RhB concentration, 50 pL H,O, addition and pH value 1. In addition, the degradation
efficiency of CFS/CN for RhB is 90% at 15 min and nearly 96% at 20 min. According to the results of cyclic experiments, CFS/CN
has a good cyclic stability. It is indicated that CFS/CN catalysts could provide a potential application for RhB degradation.
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Fig. 1 Flow chart of CFS/CN sample preparation
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K2 AFFEA T XRD i
Fig. 2 XRD patterns of different samples

B3 ARG FTIR 1
Fig.3 FTIR spectra of different samples
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(a) SEM image of CFS (b) SEM image of CN (c) TEM image of CN

(d) SEM image of CFS/CN (e) TEM image of CFS/CN (f) HRTEM image of CFS/CN

B4 AFEFEWAE SEM. TEM 5 HRTEM [ /¢
Fig.4 SEM, TEM and HRTEM images of different samples

(a) Survey spectrum ®)Cls (c)N 1s

(d) Cu2p (e) Fe 2p ®S2p

5 CFS/CN f XPS i
Fig. 5 XPS spectra of CFS/CN
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K6 AFHF T EIS ik
Fig. 6 EIS test of different samples
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Fig. 7 PL test of different samples
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Fig. 8 Photocurrent patterns of different samples
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FoRF T ARES A I B B AL Eg 9y ON 2
FARMIEETT: Ecg M Evp 23700 CN 13 AL s
MALE. F, THEAS CN I 8-122 eV, &
N 1.68 eVe T AMBA Y, B RIFRHA
et

(2)

(®)

(©

KO ASFIREfh R ANE SR SOE I B (a), 254 58 (b)
CFS H%EH 96 (c)
Fig. 9 UV diffuse reflection absorption spectra of different
samples (a), band gap width (b), band gap width of
CES (¢)
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#o R R E R B IR O G5 e 5 AT 40
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Kl 10c 7] LAE H, BE% RhB BV I Infi ik s
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1.0:2.5 X HAE L B AR L. 5i4h, Hsahis s
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AR RO BRI 70 5 A Db AT 1% TR, BT
SRR B SRBRIAEE, E) pH=1~11 36 [ 9 AL 12 BE 1
. M 10e FTLLE H, CFS/CN 1.0:2.5 fE
pH=1~11 & Bl 9 #B A R 4 1A e PR AN AL B A 1
fit, W CFS/CN 1.0:2.5 BRPE. P FImG 1 P 458
S B B FH PR S

Kl 11 Jy CFS/CN B3 fsE HEi, s 3tdkiT
T 3 RAPEIRSELS . 3 IRAEIR IS R o 1Ak e fd R ATy
TRIEEE 1 IRFEIR G 1 93%, (R, REHiZML7 A
ARG ARTESLBRN I F2 o fE
ZIRELIEARIA, WA, Ri5KEMR bR
N T — @ S H M.
2.10 ELNIES
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TEC AL AR AR, #iE T35t
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(a) Different catalyst

(¢) RhB concentration

(b) Catalyst dosage

(d) Different amount of H,O,

(e) Different pH value

K10 ANIR] S AR5 (A BE R S

Fig. 10  Effect of different conditions on catalytic performance
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VLRH-OH Fl e /& A 5256 6 -Fenton [ ff I FE HH B0 2%

i e A,

S AU 4 AT FR A BB A TRI(OP) AlTik
JR AL FIRP)A L. FHELT OP, RP BAR SN
S, MhiE . 455 ZMRAEF B S 45
R, CFS 5 CN Z[HReIE R4 . Al CN 1S
i E T CFS Bl hr e, MBS CFS s
KB ML, [Hk, CFS/CN ] LIRS S B R 45+,
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K11 R A E P
Fig. 11  Cyclic stability test

K12 AR SR i A A e O S

Fig. 12 Effect of different catchers on catalytic performance

K] 13 24 CFS/CN HIfiEfLLIEE . CFS/CN B
R UF AL R BE 2 BT CFS/CN S LR g 5
AR 225 Fenton 44 2 22 8] i Hip [F) RS20, 84
YKFEIR CN IR A CFS 9K Bkt 7 K&
By 2 IR SRR A, S RS AT LA R B
RGN E T 52N E SR, Wb T IRGE
FrHIRE & . CFS/CN S % Jfi 45 7F Y¢-Fenton f£ &
AT AL N, &R BT Cut' s Fel RO
AL Fenton & R AT, WHAEIGAR HF K AR I
N, MR EE T eI FEH CFS/CN S A 575
gE5eA T S S I AR R T
A5 e e A o R R s A IR T 5 A TR T R
[ . Fenton X7 Cu’. Fe*'5 H,0, kM {EfH H,0,
IR IE E R, AL AR 2R Fenton B
PR AR BT, EHE Cu®T/Cut s Fe'/Fe’ 2 I
i, MR AR ESR Y, AR &8
BT Cu'5 Fe Sk HyO, 77 A o % P [ ph 2
BT, N Fenton e N ERAL T REE S FF. MIMTSEIL

T M Fenton §R IHMRAS, KRR fE
PtAEs .

K13 R R

Fig. 13 Catalytic mechanism diagram
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