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Abstract

In this paper, an ultra-thin g-C3N4 nanolayer is uniformly assembled on carbon nanofibers (CNFs)
TEIEH .
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by a flexible gas-solid reaction method. BiOl nanosheets are grown in situ by continuous atomic
layer adsorption at room temperature, and g-C3N.4/BiOI heterostructures are assembled and con-
structed on CNFs. The morphology and composition of the synthesized samples were systemati-
cally analyzed by scanning electron microscope and X-ray diffractometer. The photocatalytic ac-
tivity of the samples was analyzed with an aqueous solution simulating the solar degradation tox-
icity of Cr(VI). The results show that CNFs/g-C3:N4/BiOI composite fiber has excellent photocatalyt-
ic activity, and may have important application value in heavy metal wastewater treatment and
other fields.
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1. 5|15

HERBISROL TR T ORI EZ 6E, Hp er(v)EILE) Z TR, me. BkRE AL
G TIES), EHERRTE A — DA, Kt O™ B RS e DR, A BRI FB AR ZZ# Cr(VI)
e LR, T 26 Cr(VINVIMEE R GHGHEA[2], TR, A2 TiE fEs e #e[3], H, Jufi
AR — P RS F A B AR, AR SCR g T —Fhm el Wotkma R B A 1A 11 BR[O GOk s 2
G [5]H FAEAEAT .

A1 A EACIR(9-CaNa) 2 — Mt U TE &2 8 - SO LA, ik iz NH T AR RSB E T INE
BR[6]. EHASEHHBETEHQR7 V), BKalideEEm e tt, oAb E IR [7]. 28
1M, 2 g-CaN, FIeA T - O B A % m, HAEANERRAK8], X 7 Houfibisrt. Fik, @
R g-CsNg 5 53— M RA G E W B TR, TR 45[9], 7T B Al SOwi ol A 7 -
JOF I EZL[10], $EEEEILECR,

BiOl 7] DL AR SRS, M EA IR MK I T A5 A A s fE A M RE 1 2 A e L
A E11]. BiOl FIFTFRZ) 1.8 eV, EHIEA S g-CaNy T H R 45 1 S4K 2 — . g-CaN/BiOl F 57 i 45
18 g-C3N, I 1755 FL 7 FH SR I P Ha 7 IR A% A2 2 BiOI I IE 47 (CB) [12]. X W] LA Sl f- -
IO AR B, USAFB R DG HEAGTE T [13]

SR, g-CaNJ/BiOl MG K L5 1) i 45 B T HE m MR I R, (EKT Bz, RO RE, X3
THOGATE ) R E RGN TR POGREARE S A B R, AR SCIEFERE g-CoNo/BiOI 144K 4
A S5 IO 42 ] 5 T8 2 AR b o BRGNOK 4T 4 (CNFs) R HLURE (1 g5 W PR e e vz P PE AR RI B4k . i T3
HAERMLRTA, RIFMEmEHE, KPEEL, WA S 2 S A T USRS, 1t
Gb, H— YGRS K8 T B TR = e AR B WSO FR F 1t RE[14], 9D I RcA, $m 1 Hsk
F 1

AHIF TR 81 51 5 1281 % T CNFs/g-CaNo/BiOl A G, AL 7N Cr(VI) KR J5 24
ik 76.8%, SGHEATEVE Y 52 f Tl AT RS X L - BSOS A RO B, IRt T T RE
RSB
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2. SCIGERSY
2.1, &R F

B, NN-T LR, =REU, MU, ToKSRIR, B, B, W, %R,
TARRERE.

2.2. CNFs/g-CsN4/BiOl &

2.2.1. CNFs/g-CsN, A&

¥ 0.1 g =BEUK AR S 4HNEFHIRES, B 20 mg BRACK LT 4E B THLI /ML B4R L, M,
BYEAGE R SRR, 2 JE A RO E . B TR A 5°C/min W= IR E 550°C H IR
2 /N, A TR 519 3 CNFs/g-CaN, H & 414k .

2.2.2. CNFs/g-C3;N./BiO|l B9l &

F £ B /KB 0.25 mM ) Bi(NOg)3-5H,0 7Kia R AIAH [FIVE FER KI KIS, ¥4 20 mg CNFs/g-CsNy
A AFYEIZITE 100 ml Bi(NO3)s-5H,0 /KR T4t , WM BI85, 2 J5H CNFs/g-CaN4 KA 4F4EK
A KI KBRS T80, DL BB — ORI . DL FR 5 s00E 3 20 IR, & fia A 25 3 1Kk,
T4 5 BN75 3] CNFs/g-C3N4/BiOl 52 447 4k .

2.3. TIE

{7 3 T A8 (SEM, SU70, Hitachi, Japan) W E2RE i TS, T 5 ) D/max2600
A Cu-ka #&4F(A = 0.154056 nm) (Rigaku. F <) X 52 AT XKRD) A b (1 5 AR £ W HEAT S0 o A ]
UV-vis Jit{X (Perkin-Elmer, Lambda 850) % AL 75 I Y6 AL M BEHEAT 207 o

2.4. FAEWTEMERI

TR HTRE R TR Cr(V RS 1R PPN HOb A 1 . FERBLRIR B R HRG T, RS0 B i) 4% R e AL
X A TR KRR P A B Cr(VI AL R AR S M . B 30 mL 20 ppm [ EEAS TR /K TR 2.5 pl 3
BB B R, T PH BN 3. BERESTE U 2 mL BVF, BEJE A 30 mg JeMEALFIRE S . 75 B
HRI B 30 438, DLSCEIIR B - P AT . SRR R TR UK PR C R 5 (Xe 4T, 300 W, AM 1.5),
FNETEUCH 2mL BiF . OB E, B IR B ik I e R AR IR SR Cr(VI) RIS 4% BRI 4
KL 40 pL MR AR AT 80 pL B AR SH/MERIE SRS 3 mL. X —IfEd, ASMRE—E&MH T
5B B, A R A, &AL T 536 nm. 4N - AT L - I LE AN 66 EE T (Perkin-Elmer,
Lambda 850)J 5 1R A T Ah - AT DL IR, 78 B R IR 4 (536 nm) Ak iff i I G B 4

3. /R5WiL
3.1 HMEHSLEHIRIE

1 BN NG A4 SEM MR, AT LA I LS SR S I TE 30 . BRGIK 2T 4E(CNFS) R I H —4E gl K
45Ky, CNFs R HIJeH, 4z ML —AF B =4 as (14 1(A)). CNFs/g-CiN, &
AYEFIFER I — AR S5 M, TEE LM g-CoNg A T BO™ B 1 A1 2 (14 1(B)). XFT CNFs/g-C3N,/BiOl
HELYE, wLLWEER] BiOl 9K &5 H5 S IARTE g-CaNy IR THI (18] 1(C)), #E—2PUESE T BiOl 49K F
55 g-CaNy MR B 25 B2 i, I 7 g-CaNW/BiOI S 4544 721 1(D)HR AT TRT LA B3 05 11 2008 13,
XL BiOl 9K &5 74 i D b 55 % f 45 72 CNFs |

DOI: 10.12677/ms.2023.1310095 868 PR R


https://doi.org/10.12677/ms.2023.1310095

4 X2 ¢ e \ {
‘ CNFs 4/Bi _ _ ‘CNFS/ﬂ]}iOI

Figure 1. SEM images of (A) CNFs, (B) CNFs/g-C3sNy, (C) CNFs/g-C3N,/BiOl and (D) CNFs/BiOl
[& 1. (A) CNFs, (B) CNFs/g-CsN,, (C) CNFs/g-CsN,/BiOl F1(D) CNFs/BiOl 89 SEM El&

2 Fion NS A4 XRD ATt B, BT 3RAEEE S AR RN SRS . AT 27.5° kb2 40 g-CoN, HIAHF
LU, J& T g-CaNy HI(002)HTHS dhTHI, 5 g-CaNy H 3575 BRI Py HEFAAH VLT o 72 Bl bt T DAL 2] BiOI
DK LER I B AIATE I, IXTE R T CNFs/g-CsN4/BiOIl £ CNFs/BIOI 2 & 21 4 A BT 45 5
£ CNFs/g-CsN,/BiOl £ CNFs/BiOl 5 & 21 4k v, BiOI 44K 45 44 AT 55 16 o 52 56 bR 9 DU 5 BiOl (JCPDS
73-2062). XRD )45 KW g-CoNy 55 BiOI BLL) S ARAERRANAK LT 4E L

CNFs/BiOl

CNFs/g-C;N,/BiOI

/-L CNFs/g-C;N,

15 3I0 4l5 6l0 75
20 (degree)

Figure 2. XRD patterns of the as-fabricated CNFs/BiOl, CNFs/g-C3N4/BiOl, and CNFs/g-C3N,
[#] 2. CNFs/BiOl, CNFs/g-C3N4/BiOl, #1 CNFs/g-C3N, B XRD Bl

Intensity(a. u.)

3.2. JefEFIREY

PL Cr(VI) K BAE N H ARi5 964, W70 5T 15 10 526 6 18 A 770 ZEASEADL S BH 6 R S 1 e AR Ak i
Cr(VI)IHERE, WFItgs Runlsl 3 fiun. MIE 3(A)RT UL H & A G0 R B e SR 264 T 94 30 min
Je, JEEAFIE CroVI) KR 2 AR B P T. IX I R R A EAUR PG B T Cr(VI)IRBE I FA
A5 AR S R 5%, T 5 W B J6 5% o 2 e Ak S BT 5 v, CNFs/g-C3N4/BiOl £ 180 min I} Cr(VI)
2Bk %N 76.8%, CNFs/g-C3N4 7E 180 min PIXT Cr(VI)I Bk K 37.2%, CNFs/BiOI 7 180 min Py
Cr(VDIIZBR3EN 46.2%. 1T g-CsN, (Eg = 2.82 eV)FHELX AT WG AE AR, [ElE 5 CNFs/BIOI
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XtH, CNFs/g-CaN, o HRAKIEYE . %FT CNFs/g-CsNo/BiOl E 4274k, HobfEth i aea B2 TF,
XEERET g-CNy 5 BiOl Z [a it . shat, KAKE 3(B)F It — AL e 7 BT A £
(3L 55 715, 45 In(CICo)XF I H] t FIAR Ak il 2 R v H B2 e AR I S S 2 5 K, Co AIURIT Cr(VI)
W, C NI E] I Cr(V )R o B 7573 B /2 » CNFs/g-C3N4/BiOl YA AL i k B 5 K, 4 6.93x107° min™t,
CNFs/g-CsN4/BiOl &4 4 CNFs/g-CsN, Al CNFs/BiOl & 4 45+ T £ Cr(VI) BA = KOG AL
o K, EHEALIRE Cr(VI)SEEF, g-CaNy A1 BiOl (145 & 1 LA R b0 ' AR 20 T i B4

(A) (B)L6

104 k (CNFs/C3N4/Bi01) ~ 0.00693 min ! (]
1. 21 k (CNFs/Bi0OI) ~ 0.00322 min™'
0.8 =
o Q 0.00185
@] O 0.81
© 0.6 £
—A— CNFs/g-C,N, ' o
0.4{ —@— CNFs/BiOl )
—3— CNFs/g-C;N,/BiOl 00
0.2{ —— Equilibrium ’
0 60 120 180 0 60 120 180
Time (min) Time (min)

Figure 3. Under simulated sunlight irradiation: (A) Photocatalytic degradation of different samples and (B) Kinetic linear
simulation curves of different samples

B 3. EENAPARST, (A) FRERESNAELEEIT; (B) FIARSNTR Cr(VI)HRR =5 E

CNFs/g-C3N,/BiOl B4 A 4Lk J5 Cr(VI) KM 4 - ] IR BOBIE WK 4 fin. Aseier, 7R
PLARPHEIRE R, Cr(VI)BEMEALFIEE N Cr(iny, b2 h: Cr0% + 14H" + 76 —2Cr* + 7TH,0.
Ho, R CrovD RS BT DO TR R B R A TR E . BT Cr(l) A S B AT R M, 1 Cr(VI)
RENG 5 2K R HHE R RIS A, HKOEN T 536 nm. GBI AR - WL - ELL AN 66 TR E
CNFs/g-CsNy/BiOl & & 414k Ji Cr(VI) Ja i 145 & Y0k B , FLAE S K 536 nm &b B2 (W IRURAE I
W S P B AR R 15 WA Y R Cr(VI) & =R 2, 1 AT 260, 75 536 nim A fif = e i P55 [ 2 HE T ] 1038 I i i)~
FE S N EAT 180 min B, WG R R IRAK, BEHH Cr(VI) L 58 2408 )5 Cr(ll) .

2.01 Initial
—— Equilibrium
—— 30 min
1.6 —— 60 min
z —— 90 min
S ] —— 120 min
a2 —— 150 min
R7 —— 180 min
5 o s-
Qo
=
0. 41
0~ 0 T T

480 560 640
Wavelength (nm)
Figure 4. Variation of UV-vis absorption spectra for the photocatalytic reduction of Cr(VI) complex solution over the

CNFs/g-C3N,/BiOl
[#] 4. CNFs/g-C3N4/BiOl 8 &4F 4 RABKIEIR Cr(VDEZEMIRRATEESN - AT IR T 1k
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3.3. SefE R M

X CNFs/g-CsNy/BiOl & A 4EAERHIRBHIE R G IR Cr(VI) B HLERZEAT 7 HEN, W 5
Ji7n-9-CsNy ) CB Al VB 18 43 1 8—1.13 eV #1 1.57 eV, BiOI f#] CB Al VB &% 54 0.47 eV Fll 2.41 eV,
g-CsN, ) CB {2 Lk BiOI ) CB HL{Z B f1, ifif BiOl f] VB i1kt g-C3Ny 1) VB 34 %5 5 1E. CNFs fILhif
Bm, POKREGRAR, BT RS IAZ T M EN[15] [16] [17]. Kk, CNFs/g-CsN,/BIOI [ &4kt Fl T
J65 T HLAT ) AL R, IITTIE K T 6155 F 1 B A 73 i o ZEBLADOR BHOG SRR, s 0% 31 BiOI
A1 g-CsN4 1) CB b, K25 /B AEM R ) VB A7 B [18] [19] [20] [21]- %+ T g-C3N, F1 BiOl 2 [8] A& Hab L],
g-C3N,CB H ) L T4 2 BiOI ¥y CB L, H - [m) T R 505 /51 1) CNFs 3% 7%, £ CNFs KR JR 5 KB LT,
Cr(VI)E L F1EH Tk 5 8 Te &/ Cr(1).

\ Simulated Sunlight

B (Crt/Cr3)= + 1. 33
< -1 A
C —CB(-1.13)
NS
=
~
n Cr,07 +14H+7e- o
E 1 — “ Cr (VD) £EL B (+0.47) g-C;N,
% \ (+1.57) VB 4t +2H,0
B.OI + 1. =Tt LT + 4
£ 2 Cr(III)/ ! h* h* C 2
m ——
3 20r+7H,0 I VB(+2.41) 4H+0,

Figure 5. Schematic diagram of the photocatalytic reaction mechanism with CNFs/g-C3N4/BiOl under simulated sunlight ir-

radiation
[&] 5. CNFs/g-C3N4/BiOl 7EFRHUK PR BB ST TR b R RIA B R EE
4, L5ip

25 BT, A SR i) 4% 1) CNFs/g-CaNo/BiOl 52 & 41 4k 5 CNFs/g-CaN, 1 CNFs/BIOI 52 & £F 4EAR L,
CNFs/g-C3N/BiOl & 4 SRR BH YL HR G N R E 158 T A 3 Cr(VI)ES T M 2 e A s 14
TXVHH T g-CaNy Al BiOI 2 [] 14 57 i 45 F 1HI X6 2 F fur % A F CNFs A 57 1) S LR 77 CNFs/g-C3N,/BiOl
ST AR Y R 1) B SCHE LR B R PR P R SOR BH AT el . SR — PR A A& 1A BOB AL
A3 G K Tl AR = T

E&UH

AR VLA AR B S AR T A A B IR TR (0 H fitHE 5 UNPYSCT-2020126); M4 /K5
IS R 24 W 95 A B 3 H (351 H ik #E S HSDSSCX2023-18): M2 T4 K AE QI3 LI H . Janus %Y
ZnFe204@Ag S 4EMIRIS; B 28 B AR08 4 (I H #tifE5 52102229) %5 B .
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