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2.2.1 MXene KA H1 %

R OIRHEMRTIIAN48 g LIF RS
20 mL ¥R FE 4 9 mol/L ik 3R, i+ 10 min &
LiF e & #: BEJE 0 2 IR 1B I3 g TAIC,
WA, FREEBiFE, IR RPN 24 he F
NG =4 L 8000 r/min %3 2.0 S min, 15 %
MR, HEBFRKANTKOIEREE
OV, HE RERpHEE M. &5, Kl
IR E T 60 °CCH 2T A T4 12 h.
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0. 20%. 40%. 60%. 80% (] MXene, At 5
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BAMER A NIPS 44145 /el MoS,@MXene
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JEVRAE 40 °C R BRI 12 h, 7 LUJSE B 2> B0 40%
(1) NMP 159 A B [ s AT SIS, i) 46 56 F 1 fis
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F1 MoS,@MXene/PVDF 45 77 %
Table 1 Preparation scheme of MoS,@MXene/PVDF.

MoS,@ PVP-

PVDF NMP
H 7| MXene K30
(%) (%)

(%) (%)
MoS,@MXene/PVDF-0 15 0 5 80
MoS,@MXene/PVDF-2 15 2 5 78
MoS,@MXene/PVDF-4 15 4 5 76
MoS,@MXene/PVDF-6 15 6 5 74
MoS,@MXene/PVDF-8 15 8 5 72

23 bfEE
23.1 MoS,@MXene & & ¥ K it 1 1k % fi#
S

S AL A0, B2 58 E B i A 2% SN 3 B
BT B, BN 20 mg/L % P B IE
W, KRR AN-F] WAy o BETHIE S K N 552 nm
B T MK AT GE WO FE 49; IR, 7E50 mL
JeBEHA NN 20 mg AR, AT MG 61
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15 mg/L (VYR IET, B &9 50 me. ek
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TP — R BB
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_ Wwet_ Wdry 0
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3 #EREITE
3.1 MXene 5 MoS,@MXene

Kl 1(a) A1 K 1(b) 43 5l A 5 v 20 6 S
Ti;AIC, 1 B 7 B8 (SEM) B, tZl 5 1Y
Ti:C, B M AP FRERZ E R ES ), Uk
Ti; AIC, 1 ) ALZ B Th bz, AN EARGK B
1 JE FEALT R A PR RIS . B 1(c)
ARZI Y 5 R S X SR AT BT (XRD) 1A,

Transmittance (%)

—IL,C,

-OH

4000 3500 3000 2500 2000 1500 1000 500
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1 (a) JERI T, AIC, /T SEM K (b) 1% Ti, C, /I SEM ; (¢) TisALC, M1 TiyC, K XRD 1% K; (d) Ti; ALC, M1 TiyC, I FTIR B2
Figure 1 (a) SEM image of the raw material Ti;AlC,; (b) SEM image of Ti;C, after etching; (c) XRD patterns of Ti;AlC, and
Ti;C,; (d) FTIR spectra of Ti;AlC, and Ti;C,.
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2 (a) MoS,@MXene [] SEM K; (b) MoS,. MoS,@MXene [ XRD K; (c) MoS,. MoS,@MXene [ FTIR i,
Figure 2 (a) SEM image of MoS,@MXene; (b) XRD patterns of MoS, and MoS,@MXene; (c) FTIR spectra of MoS, and
MoS,@MXene.
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N 9T MoS,@MXene-40 Y6 A4E #0 F 1 70 55
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3 (e) ~ () AT K Mott-Schottky i 28 ]
W, AR IR RN IEE, A il
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MXene-40 [] Mott-Schottky Hi 28 R R 5 /N, it BH
BT BT, e RETEAR R0,
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3 (a) MoS,~ MoS,@MXene-40 1 MXene 1145 71- 1] ILig 2 S 15 (b) MoS, #1 MoS,@MXene-40 [f] Tauc i Zk; (c) ot
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el a K .
Figure 3 (a) Ultraviolet-visible diffuse reflectance spectra of MoS,, MoS,@MXene-40 and MXene; (b) Tauc curves of MoS,
and MoS,@MXene-40; (c) Transient photocurrent spectra of the photocatalyst; (d) Electrochemical impedance spectra of the
photocatalyst; Mott-Schottky curve fitting diagrams of MoS, (e) and MoS,@MXene-40 (f) at 800 Hz and 1000 Hz.
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Figure 4 (a) Photocatalytic degradation of Rhodamine B by powder catalyst; (b) Photocatalytic degradation of Tetracycline

by powder catalyst.
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5 (a) MoS,@MXene/PVDF I3 [fii SEM &; (b) MoS,@MXene/PVDF A &L i SEM [&; (c) PVDF. MoS,@MXene/
PVDF [{] FTIR Ai#; (d) PVDF. MoS,@MXene/PVDF 1] XRD [&il%; (e) MoS,@MXene/PVDF fi& [ 7K il &;;
(f) MoS,@MXene/PVDF Jii [ FLI % .
Figure 5 (a) SEM image of the surface of MoS,@MXene/PVDF membrane; (b) SEM image of the cross-section of
MoS,@MXene/PVDF membrane; (c) FTIR spectra of PVDF and MoS,@MXene/PVDF; (d) XRD spectra of PVDF and
MoS,@MXene/PVDF; (e) Water flux of MoS,@MXene/PVDF membrane; (f) Porosity of MoS,@MXene/PVDF membrane.
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MoS,@MXene/PVDF i ¥ il & £ 48 , B AN KIS INER 2% WA MR &L, R
100 100 1.0 1.0
(a) (b) ()
80| N 4 {08
60 :EE‘QL‘:\ | - §
e — = 1
% \ oy ¢ 601 %
O 4l ~ o 04%
—=—0 i CUS s0l™0 ‘ =
——2% . [——2% 2
20 | ——4% g — % \ {028
—v—6% \‘\.‘ 6% |
——8% 20 [——8% |
o i R S T . . 0.0 0.0
<60 -40 -20 0 20 40 60 80 100 120 60 -40 -20 0O 20 40 60 80 100 120 1 2 3
Time (min) Time (min)
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Figure 6 (a) Photocatalytic degradation of Rhodamine B by the composite hybrid membrane; (b) Photocatalytic degradation

of Tetracycline by the composite hybrid membrane; (c) Performance of repeated use.
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Photocatalytic Degradation Performance and Stability of MoS:@MXene/
PVDF Hybrid Composite Membranes

MENG Qing-xiang, SHI Qiang”, CHEN An-xiang, LIU Mei-yan
(North China University of Science and Technology, College of Materials Science and Engineering,
Tangshan 063210, China)

Abstract MoS,@MXene supported catalyst was prepared by hydrothermal growth of MoS, on MXene sheets,
and photocatalytic membrane with PVDF as the carrier was constructed by the nonsolvent-induced phase
separation method. The experimental results showed that MXene nanosheets were successfully exfoliated by the
in-situ HF method and flower-like MoS, was hydrothermally grown on their surface. The successful preparation
was confirmed by XRD, FTIR and other test results. The UV-Vis diffuse reflectance spectrum and
photoelectrochemical tests indicated that the catalytic performance of MoS,@MXene was superior to that of
MoS,. Among them, the MoS,@MXene-40 catalyst and MoS,@MXene/PVDF-2 photocatalytic membrane had
the best degradation performance. After 60 and 120 min of illumination, the degradation rates of Rhodamine B
were 70.1% and 88.8%, respectively, and the degradation rates of tetracycline were 72% and 78%, respectively.
After three cycles, the degradation rate of the material could still be maintained 94.77% of the initial value, which
demonstrated good stability.
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