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9-CaNy FEMEALFITE A B DB HE RIS G 4 it 77 T
RIFERRAE ), Yang 5P 5ot [ A7 i LRI K
B E L CosS4/CNNS Gk E A M RE, 12k T
JEAEEIR T B AT, AT ORI T RE
PR B, B ZAE G AR AT AR BE I
Zhu 2P| T —FhE R . 5455 FesOulg-CsNy 4
KEEMEL, M B RGBS RAF
R S PR (R R U P o Lu S50 T —Fh
FAELLA PMS LA R G0, DT E RS E
i (A-PB)REAMAE g-CaNy b, AT & 1S 50
WSO 803 IR 7 20 B AR, R DU B — o Y
1= AN B AR — e B L IR bk R . B4l
A g-CaNg FEMEAL I L FIE R 1S, S 7
AG-REpt & SUE/

A TARIE IS K BGE S % T FesO4/CoS/g-
CsNg EAEMAR], BAEF ML mZBUE PMS 217
HEIFU N, PABESR RhB.o BFST T AL 454
TS LA S AL 26 A Fo M RE s, JRIE IS B 2
FIRTIGIRANIR ST T HEALFIXT RhB A Ak B AL
H, S FAMY R I G RhB (s, 1 H
FLAGREPERT [, A R0k T B i AR
WREEE THRM, PRI T IR ks .
[FI RS, I8 LA AT IR ) 2% 2 A AT S S S 4, S
LT XF g-CaNg JeAE B 728 /U B i R (s, 12
TR,

1.1 #R

L TR%E5 (C3H4Co0g). RNB. =R Z(C3HeNe)~
B EALET{K3[Co(CN)g]}+ T/K L% (C,HsOH) H
(CH3OH) . #7 1 R # (NasCeHsO7) « 7 N B
[(CH3),CHOH]. S &Mkl (NaOH). T ZJfmkrs kit
i [(CsHoNO), ]« I iR Z #1 (KHSOs), T4 177134
W ERTH T, BT AR, TR IEATESM
IIES. dlifuhbE,
1.2 MM

K X FHEAT 5 (XRD, Rigaku D/max 2500PC.
Japan )/ BT d R EEAE . SRF X SR e BT RE B
1Y (XPS, Thermo Fisher Scientific Co. U.S.A.) 7 #T1#4
BRI A B A 2225 SR R T R
(SEM, Hitachi S-4800. Japan)fili% & fi 7 & 73 8%
(TEM, Tecnai F30G2. U.S.A)#EAT LSR5 MM 82, K
F Fourier £I4b 1% 4% (FT-IR, Bruker, Karlsruhe.
Germany) 7> M AL i oy FIEE R . SRR 4]

L6 e N6 FE i (UV-Vis, 1901PC. Eig#sE )il &
VBN B AN AT WG ISR, DA S8 SR D AR
/% BR (DRS, Shimadzu UV-3600) Al £ 4k 2% FH #71 i%
(EIS, CHI 660E. Ei#F/R1E).

1.3 #HmElE

Co-Co &+ 15 (Co-Co PBA)HI#: HR¥E STk
[12]#975%:, ¥ 6 mmol Co(NO3),-6H,0 F1 9 mmol
NazCsHs07-2H,0 ¥ T 200 mL 2= &1k, il fi3
F 10 min M EREM, RS0 IR N
A 5% 4mmol KsCo(CN)g ¥ T 200 mL 25551
K, BEFIBEEE 10 min, SR (U BTAWE N
“YST B”; PP IAT B ZIB IR A, 4k
ZEFHE 5 min, SRS R R IRAE iR N RL
12 h, 7EFEEE 6 000 r/min S0UREE, R F/KA
To7K I Bk 3 IR, THUELAE 60 °C 325 HEAH T4,
23 ¥3 1 Co-Co PBA H K.

VU S A =Bk (FesOq) il £ = FesO, i I 7 #4432
#1145, 5%, ¥ 1.359 FeCls-6H,0 524V fi# 5] 60 mL
BT, B)E, K 3.69 AN 109 B E
TNV, 87 60 min; /5 iR RE T A

RV LI BT, 1F 200 CV 6h, JMN 2
AHEEEREEOG. PR, THEIR, #Zaf
T ) FesOu By A

g-CaNy il % K5 6 g =B ESF, &
TE AP PR A T REF 550 CHALLHE 4h, %
BN FREPTEE, HBNRE O g-CaNg K .

Fe30,/CoS/g-C3N, ffill £ : Feg04/CoS/g-CaN, ik 7K
kg, B S &L 15mg Fes04, 50 mg Co-Co
PBA LLJZ 50 mg f#] g-CsNa A 30 mL [ 25 FoK
#8710 min, ¢ I 150 mg Na,S-9H,0, #7# 30 min
TG, RG22 B DU S0 R A IR R 38
1, {E 160 ‘C/KHSN 6h, ity Fes04/CoS/g-CsNy.
A AN B & g-CaN,g (100 200 mg), F#KF PBA
AR, K PBA Fl g-CaN, I E L (12, 1:4),
43 iE A Fes04/CoS/g-C3N4-2, Fes04/CoS/g-C3Ny-4,
SRJE AN N g-C3N,4 AT FesOy il % CoS Al Fe304/CoS.
1.4 fELMEREMNR

HUE & Fes04/CoS/g-CaNy AL 7 (5 J ik FE N
35~65 mg/L), HIAZA[FEIHEE K] 100 mL RhB I# R
(FREIRFE N 10~30 mg/L)H . 7EREEZMH R, ]
Tl S35 P A B 30 min, DL B A e 1 11
KBS, JFRRAT, AR E NI MRS
BI(PMS, Ji IR E Ny 60~90 mg/L). {EM M FE A,
BFE 1 min HBURE, JRE .00 B85 G, bE
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JE R S=RT o3 Yt B THIE RhB K IR
o SRNEEHE M RTHLER RIS TR b o
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2.1 B R R FFE

K 1a NASERE K XRD 1% . I 1a 4 Co-Co PBA
FIRTHHEAL T 17.3°, 24.6°. 35.1°. 39.4°F1 50.5°4b
(RIAT S 5 Co-Co PBA (JCPDS No. 77-1161) bRtk
PEAR) A, 4% R (200). (220). (400). (420).
(440) T, KBTI HORE 9 Co-Co PBARA, 4]
la ' FesO4 MIATHHEAL T 35.5°, 57°F1 62.6° 4L AT
I 5 Fez04 (JCPDS No. 88—0866) bt i AH ) &

4Co-Co PBA# CoS ¥ Fe,O¢#g-CN,
Fe,0,/CoS/g-C\N,

W“""’* VA N Nt \gant bt e P Y "
- . CoS

s *
Z A
=]
2 . I\
S re—— N g-C3N4

P e v v FeO,

L)
Co-Co PBA

| FK) .

JCPDS No. 77-1161
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20/°)

(a) XRD patterns of Co-Co PBA. Fe304. g-CsN4. CoS and
F6304/COS/g—C3N4

(1 ] 1a th g-CaN, FIRTHTEAL T 13.1°. 27.5°HI47
SIS R g-CsNy (JCPDS No. 43-1035)££](100). (002)
R, 8] 1a th CoS MIATHIE A T 30.1°. 35.2°4
62.6° 4L ATHTIE, 5 CoS(JCPDS No. 75-0605)45r
WA 22, [ 1a o Fes04/C0S/g-CoNy B IR
BHEE R DA EE S FegO4. COS. g-CaNg HIRTH LT,
K Fes04/C0S/g-C3Ny BRIl & . Bl g-CaNy EN i
TGN, CoS MIUEBRIEIZRBIINGS, X4 RIF& A K
i g-CaNg 3 N3 (K 1b). Fes04/CoS/g-CaNy 45 i
59 12.67, Fes04/C0S/g-C3N4-2 45 5 15.39,
Fe304/CoS/g-C3N4-4 &5 i[5 69.68. [A]I & 1 KW,
Bl g-CaN, & & (138 0 5t S H0Z Bk~ o

lJ:‘FeBOAL/CoS/g-CSN4

A
g T PO S, WP

" A MFeSOJCoS/g-CSN;Z

10 20 30 40 50 60 70 80
20/(°)
(b) XRD patterns of Fe304/CoS/g-C3Ns. Fe304/CoS/g-C3N4-2 and
F93O4/COS/g-C3N4-4

Intensity

. |Fe,0,/CoS/g-CN -4

JCPDS No. 750605

Kl 1 XRD patterns of different samples
Fig. 1 AFFES XRD 1%

x1 HRNREEEY
Table 1  Unit cell parameters of samples
0.5 alA b/A c/A

Fe304/CoS/g-C3N, 11.69249 14.8614 11.39307
Fe304/CoS/g-C3Ng-2 8.73441 6.58063 10.82206
Fe304/CoS/g-C3Ns-4 6.90381 7.47145 8.23041

a. b, care respectively the lattice constant.

2.2 MR SREFE

K 2 NASFERESL ) SEM AT TEM JE Fr . K] 2a
A Co-Co PBA [f] SEM ffi /i, Co-Co PBA E i/ i1k
TS, SEOTRIAKAT 354975 500 nm. ] 2b 5 Fe30,
(1) SEM MR, HEZPKERIR, BEAZ4 100 nm.
Kl 2¢ 2 g-C3N4 1) SEM HE v, L HES 12 Aotk
P 2e >4 CoS ) SEM H# J, Co-Co PBA it b )5 »
ANFORFFL T RTES, T2 R ARG, KA 2y
N2 pm, FiAZ09 1.5 pm, JEREZJy 200 nm. &
3e. N PBA M gCNy, i HN 1 : 1

Fe304/C0S/g-C3N, f] SEM fi& /-, CoS R ~FARfEAN K,
Fe30, 7 i/t CoS I3 TH , g-CsN, 78] 3e HF 3 ANHA
&, B TR TEM 8 /Bl 2g. Bl 2f A
PBA fll g-C3N4 R & LE A 1 ¢ 2 #Y Fes04/CoS/g-CsNy
ft] SEM [EF, ATLAE H CoS R~ Bl &k, CoS
SEJTRAT FesOf KBRS HILIE R iF. & 3h 2 PBA
F1g-CaNy i EL N 1 2 4 1) Fes0,4/CoS/g-C3N,4 [ SEM
B, S 2f RS RS AR EE AR AN R, {H SRR
R
23 EHEMRK

Kl 3 A ERES ) FI-IR 3%, 3 200~3 600 cm ™
(1 56 D X6 . N—H B 7 {1 B3 2 1T W B /K 43 7 1)
O—H £+, 2 157 cm™ A A MIEIHE T Co-Co
PBA ' CN [y (%, #E 1750~1 200 cm ™ [X
B 1594 A1 1353 em L UEXT R T C—N—C Al
C—N FfgaiRahiel, JaMr T 810 ecm™ ik
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g-C3N, HF =IE 0 N—C=N Ze3RffpZateanig®),  Co—S HEMIF 3 FT-IR HF{F(S 576 20 /M X (30~
£ 1090 cm ™ K55I T Co—S HAZS RSN, 400 cm'Y), HEH FT-IR & fros I X 35281,

(a) SEM images of Co-Co PBA (b) SEM images of Fe;0,

(c) SEM images of g-C;N, (d) SEM images of CoS

—

(e) SEM images of Fe;0./CoS/g-C;N, (f) SEM images of Fe;0,/CoS/g-C;N,-2

(g) TEM images of Fe;0./CoS@g-CsN,-2 (h) SEM images of Fe;0,/CoS@g-C;N4-4

2 AFEFESLE) SEM R TEM BF
Fig. 2 SEM and TEM images of different sample
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__________

________

| Fe,0,/CoS/g-CN;

Transmittance

; 'Co-Co PBA 2 162 .

3600'----=---=:3000 2157 1750'--------1200'--
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber/cm™

B3 AREEME FT-IR HE
Fig. 3 FT-IR spectrum of different samples

2.4 FEKS

] 4 SN Fes04/CoS/g-CsN,-2 [t XPS fEi . & 4a
R XPS REi, REIFEGHEA C. N O,
Co. Fe f1 S6 fytk. K 4b NFEMT C 1s =7 Ht
XPS fitith, ZEGHEf7 T 284.8 eV ALUFAEIE N B T
C—CIC=C (284.8eV), Xt NIHAME NIKIEHH
£, 288.1 eV X . g-C3Ny [ =HRIF 514 ) N;—C=N
el B Ac HFERIIN 1s @E4r 3 XPS R, 454
REfi T 398.2 A1 400.2 eV, i b & & A& 3k B BE A1 Al
p2 244k 75 F i N B4 5] C—N=C i i 712027,
Kl 4d e Co 2p miar#F XPS figil, 4i&hefs

T 778.6 eV M 781.1eV XN Co®* 2ps, Fl Co** 2pgps
ZEAREALT 785.0eV A1 802.6eV NP EIE, 454
BT 797.1eV XL Co? 2p1, 20, [&] de AyRE N (1 Fe
2p o XPS REi, 2 ANMRHEIENL T 710.8 eV
724.0eV, 43 IS SE Fe?* 2pg, Fl Fe* 2pyy, HiE=",
B 4f AFESHIY S B4r#E XPS BEE , REEIE 162.7 eV
1 168.7 eV Ak [¥I6 53 5%+ ¥ S FI S—Co, iX A CoS
(R RRI A R T 78 4 e A Y.
25 HEEEMREAR

@ik EIS 4, nI LW SR B BN A5 5 gy i
T R0 T A 3 THI F) FL e 3 8% 5 FRLPHLZ TR TR G R
— TR, BRI, B AR R
B, RIS BB E . B 5 R
IR, g-CoNg PR R TR = 1 HaBEAE, 1T CoS
MR H RIS M. 7E Fes04/CoS/g-CaNg-2 B
ERR, R RN IR, X RZE S
WAL AR 1 ST T RS FE P ARG, DRI 5 v A
o Zia Bk B2 SE AT R, 7E g-CaNg 9K
A @B E CoS, ] LABRACAE AL Y38 1) HL i
FoBH A7, M5 2 (6 A: s RE 5T U B T AR AL 77
Kz 5 RRBE, B g-CoN, B K15 b kst
I, g-CaNy B 725700 B A PR L %, [N
SR BHALIE I

Intensity
Intensity

284.8 eV

398.2eV

400.2 eV

Intensity

1200 1000 800 600 400 200 0 300 295
Binding energy/eV

290 285 280 415 410 405 400 395
Binding energy/eV

Binding energy/eV

(a) Survey spectrum (b)C s (c)N 1s
710.8 eV
778.6 eV 724.0 eV \
g 2 Wy i ! =
g 5 ’ -
= = Mgt | =
= = Wi ‘ =
"
815 810 805 800 795 790 785 780 775 740 735 730 725 720 715 710 705 180 175 170 165 160
Binding energy/eV Binding energy/eV Binding energy/eV
(d)Co2p (e) Fe 2p ®S2p

Kl 4 Fes04/CoS/g-CsNy-2 [ XPS
Fig. 4 XPS spectra of Fe;0,/C0S/g-C3N,-2
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150
125
100
G
R
Y
50 y /0/" +g-CN,N4
—e—CoS
25 —4—Fe,0,@CoS@g-C,N,
—¥—Fe,0,@CoS@g-C,N,-2
Fe,0,@CoS@g-C,N,~4
0 L

40 60 80 100
Z/Q

Note: Z'is impedance; Z" is reactance.
KI5 ARSI EIS Nyquist
Fig. 5 EIS Nyquist plots of different samples

26 BRHEXIESERITE

AL [ A 5 A S SR I B T BT e AL
FUTI R R B 62 AT LA HH, CoS T g-C3Ny
FE ity B RS2 53 ) A T 28 AMFIRT OB IX . AH EE T
CoS M1 g-C3Ng, KA J5 171 Feg04/CoS/g-CaNy Xif
JEEMR S E R ERAIBNR . @

- Fe,0,/CoS/g-C\N,-2

\ Fe0,/CoS/g-CN,4
Fe,0,/CoS/g-CN,

Absorbance

g-C.\N

34

CoS

\'\/312nm “‘/482nm Y, 619 nm
200 300 400 500 600 700 800
Wavelength/nm

(a) DRS absorption spectra of different samples

Note: « is absorption coefficient; 4 is planck; v is frequency.

Kubelka-Munk 77 T2 0] B3 g-CoNy FiT CoS fH B3
i FE AN PE 6b fT7, g-CaNg Al CoS 171 B i FE 43331l 24
N 267eV fl1213eV. Jfit CoS 5 g-CoNy IE A,
A LAT5H 3 Fe304/CoS/g-C3Ny. Fes04/CoS/ g-CN,-2 il
Fe304/C0oS/g-C3Ny-4 3 Fi & A F4RL, FoX L7 B e
H AN 2.32, 2.38 eV fil 2.42 eV, XLy [ HE &
AR TR AT . ERERNZ,
Fe304/CoS/g-CsNy-2 HIEET B FEAREL T g-CaNy 4/
7 0.29eV, X—Bt—Purst 7 H AR AR
R HE . X i Fes04/CoS/g-CaNy-2 A% 1 IS ]
AKX BEEZER, 5K 6a BRm .
Fe304/CoS/g-C3Ng-2 78 [R5 BRAELUE B 1 He s i ]
DR, 33— B T TS R A,
P P fRRE T o

g-C3Ny A CoS 1477 L 3 (Eve) Al T HE 35 (Ecp)
AU MullikenB e 67 B0 77501 5. g-CoNy
HL A 4.67 eV, CoS [ fi P A 5.15eVE=9,
THIEbrER S E. 248 456V, HititE it g-CaN,
H1 CoS ] Evg 2014 1.51eV #1 1.72 eV, FM ) Ecg
3 N-1.16 eV Al-0.41eV.

CoS

Fe,0,/CoS/g-CN,

Fe,0,/CoS/g-C\N,-4

(ahv) /e V12

hvleV

(b) (ahv)*~hv curves

6 ANIFIRE i 118 S T R

Fig. 6 Diffuse reflectance spectra and bandgap patterns of different samples

2.7 KEEKPLIERR

7 WOR TRERET PL OGRS, BRI PL G
WAL, R ORAEAE 440 nm 4b, 3XJE g-C3N4 1)
R, gl g-CoNy 78 450 nm i A5 R I H i B
PL 5, REMEHEF-2REEEKS, HE
A, 1E 370 nm K ATETE L ANEBAR G, i
g-C3Ng 7 & 13 2 B # s 55 , 10 A [ Ee gl 1) =t
H &M BT Fes04/CoS/g-CsNy-2 o i i i) PL

BRIE, X SERY CoS Ml g-CaNy Z 181K 4 T4 %)
HLfr 7%, AT T M4 R A2 F =23 7O [
H, BRI T Fes04/CoS/ g-CaNy-2 112625
W4 ek B 12O
2.8 [EREMEEEMR

W WF 5L RhB OB R R, SRR AN
Fes0,/CoS/g-CsN, [P RE, M1k 8 fivn. K 8a i
ANEEAFRFHTL PMS X RhB ARk i<k, 1A
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PMS 7E7EI, 5min P RhB [FFESERI A 19.5%,
KU PMS H &AM IRARRE I LRSS, /£ 5 min
PBA ifift PMS [ 72.2%, Fes04iftt PMS )
B3R N 44.6%, {H CoS. Fes0,/CoS Fl FesOy
CoS/g-C3Ny ) B fift R R B AE 97% LA E o FesO4f
CoS/g-C3Ny &8 B 11 & i/l , 2P0 RhB Fefifk
AP SRS T iR, NI .

~— g'C3N4
Fe 0,/CoS/g-C\N,-4

Fe O,/CoS/g-C\N,-2

T Fe O /CoS/g-C N,

Intensity

CoS
CoCo PBA
300 400 500 600 700

Wavelength/nm

K7 FsEDeEO0EE

Fig. 7 Photoluminescence spectra of samples

8b A PMS+H] WIG(Vis)ik & T, ASFEMEAL
FIXF RhB KPR th 4k . ANAFAE Vis %614,
RhB [ fif 205 %A B AR Ak, 3R BAAETE /] WEA
2% RhB P4 [ 7 PMS+Vis AR T, 2 min
P CoS, Fes04/CoS %iF RhB FI B# fift 55 % 43 51 N 87.7%
F1 88.6%, Fe304/C0S/g-C3N4 7E PMS+Vis A R T,
1 min F1 2 min X} RhB [ [ fi# 250% 4 90.3% A1 96.7%
T B — PMS & 5 T X RhB HIFEfR20F 83.4%
1 94.7%, Kk, g-CsNs7ENY: T4k Fes04/CoS
F6, MR EREFR TR AR, R 6
PLALE AL PMS 7 [F {2 3F RhB 43 R 2. 45 R E£ 1,
1 min Fe304/CoS/g-CsNy~ Fes04/CoS/g-CaNy-2 Al
Fe304/C0S/g-C3N,-4 XF RhB [ & fift 2% 43 %) N
90.3%. 89.5%71 82.5%. Fe;0,/C0S/g-C3N,-4 %} RhB
MR R TR, RECNTE 3 DR
Fe304/C0S/g-C3Ny-4 H 113k 5 e 4 J &8 7 & =i /b
WA 2 1 R AR AR 1) PMS T
1T Fes04/CoS/g-C3N, Ml Fes04/CoS/g-CaNy-2 Xt
RhB BRI JL-FAH 2, {2 Fes04/CoS/g-C3Ny-2
O RS R TR S AN D, E R RS R
BS54y, FI, 100mg g-CsNg N
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Degradation of Rhodamine B by Using Fe;04/CoS/g-C3N, Catalyst

ZHENG Jiahong, HUANG Zhi
(School of Materials Science and Engineering, Chang’an University, Xi’an 710061, China)

Extended Abstract

Introduction Rhodamine B (RhB) as a widely used organic dye often appears in industrial wastewater, posing a serious threat to
human health. In response to this problem, an advanced persulfate oxidation technology can effectively remove organic pollutants by
virtue of its highly activated free radicals, having a great potential for application in the field of wastewater treatment due to its
significant advantages of easy operation and wide pH range. In the Fenton system, transition group metals show superior performance,
especially the cobalt(I1)/ potassium peroxymonosulfate (PMS) system, whose activation performance is particularly outstanding, and
can efficiently degrade harmful substances in wastewater. However, the direct utilization of substances derived from Prussian blue
analogs results in severe leaching of metal ions. Therefore, in this study, we prepared Fe;O,/CoS/g-CsN, composite catalysts by a
hydrothermal method for the degradation of rhodamine B by photo-Fenton reaction. The effects of their structure, morphology and
catalytic conditions on the performance were investigated. In addition, the preparation conditions and reaction parameters were also
optimized.

Methods An appropriate amount of Fe;0,/CoS/g-C3N, catalyst (with a mass concentration of 35-65 mg/L) was added into 100 mL
RhB solutions at different mass concentrations (i.e., 10-30 mg/L). Under dark conditions, the mixed suspension was stirred in a
magnetic stirrer for 30 min to achieve the equilibrium of adsorption and desorption. After equilibrium, an xenon lamp was turned on
and a specified amount of PMS (with a mass concentration of 60—-90 mg/L) was added. During the reaction, the sample was taken
once per minute. The supernatant was obtained by centrifugation. The absorbance of RhB was determined by an ultraviolet-visible
spectrophotometer. After the reaction was completed, the catalyst collected using a magnet was rinsed with deionized water for
several times, and dried for cycle experiments.

Results and Discussion In the PMS+Vis system, the degradation efficiencies of RhB by CoS and Fe;0,/CoS within 2 minutes are
87.7% and 88.6%, respectively. In the PMS+Vis system, the degradation efficiencies of RhB by Fe;0,/CoS/g-C3N, within 1 min and 2
min are 90.3% and 96.7%, respectively, which are higher than those of RhB in the single PMS system (i.e., 83.4% and 94.7%). Since
the degradation efficiencies of Fe;0,/CoS/g-C3N, and Fe;04,/CoS/g-CsN,-2 for RhB are similar, and the content of transition metal
elements in Fe;0,/CoS/g-C3N,-2 is relatively small, 100 mg g-C3sN,4 can be used as an optimal addition amount to avoid the secondary
pollution to the environment caused by transition metal ion clusters. Under different catalytic conditions, the degradation efficiency of
RhB increases with the increase of PMS as the addition amount of PMS increases from 60 mg/L to 75 mg/L. The degradation
efficiency of RhB remains unchanged when the addition amount of PMS increases from 75 mg/L to 90 mg/L. This is because
Fe;04/CoS/g-C3N,4-2 catalyst is completely consumed at the addition amount of PMS of 75 mg/L. The excessive PMS has no more
catalyst to activate it when the addition amount of PMS is 90 mg/L. From the perspectives of cost saving and environmental
protection, a subsequent selection of 75 mg/L is the optimum addition amount of PMS. The degradation efficiency of RhB firstly
increases and then remains unchanged as the addition amount of the catalyst increases. The catalytic degradation efficiency of RhB
does not increase when the addition amount of the catalyst exceeds 50 mg/L. This is mainly because RhB all is degraded at the
addition amount of the catalyst of 50 mg/L. There is no more RhB for degradation after further increasing the amount of the catalyst.
Therefore, 50 mg/L is the optimal addition amount of the catalyst. The results clearly show that the degradation effect of RhB is
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dominant in the pH value range from 5 to 9, showing a good stability. However, the degradation efficiency of RhB decreases
significantly when the pH value decreases to 3. This phenomenon is mainly attributed to the increase in the concentration of H" in the
reaction system in an acidic environment. At a high H* concentration, the key active species in the reaction process, such as SO, “and
OH", may be consumed, resulting in a decrease in the number of active species. The reduction of active species affects negatively the
efficiency of the degradation process, thereby leading to a decrease in the degradation efficiency of RhB. The degradation efficiency
of RhB also decreases at the pH value of the solution of 11. This is because under strongly alkaline conditions, OH™ reacts with the
active species SO," ~ in the degradation process to generate -OH, and the oxidation capacity of -OH is much lower than that of SO,",
thus causing the decreased degradation efficiency of RhB.

Conclusions The results indicated that this catalyst outperformed pure CoS in terms of both stability and degradation efficiency. A
significant advantage of introducing Fe;O, was a capability for rapid recovery via magnet and reuse, thus greatly enhancing the
efficiency and economic viability of the catalyst. Moreover, CoS derived from Co-Co PBA had an adaptability in a broad pH value
range, thereby improving the catalyst’s stability and applicability under diverse environmental conditions. In summary,
Fe;04/C0S/g-C3N, catalyst had an outstanding performance in degradation efficiency, environmental friendliness, cycle stability, and
broad applicability, specially for the treatment of RhB.
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