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Research progress of two-dimensional MXene

materials in the field of oil-water separation
ZHANG Liyi', YANG Zhaomei',ZENG Guangyong'-?
(1. College of Materials and Chemistry & Chemical Engineering , Chengdu University of Technology , Chengdu
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Abstract: In the course of oil exploitation, transportation and processing, a large amount of oil pollutants inevitably
enter the water body, causing waste of resources and serious damage to the ecological environment. MXene is a tran-
sition metal carbon/nitride with two-dimensional sheet structure, which has attracted extensive attention of research-
ers in the field of oil-water separation due to its special microstructure and excellent hydrophilicity. However, the re-
search of MXene in oil-water separation is still in its initial stage , and the separation mechanism needs to be further
clarified. The preparation methods of MXene nanosheets was firstly summarized. From the perspective of the prin-
ciple of MXene surface wettability, combined with the unique physical and chemical properties of MXene, the feasi-
bility of MXene materials in the field of oil-water separation was theoretically demonstrated. Then, the latest re-
search progress of MXene-based adsorption materials and MXene-based membrane materials in the field of oil-water
separation was reviewed , which proved that MXene materials could be effectively used for the treatment of different
types of oily wastewater. The separation mechanisms of MXene materials were also systematically analyzed. Finally,
various challenges of MXene in the oil-water treatment process were summarized, and the future development of
MXene in the field of oil-water separation was prospected.
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Fig. 1 The common methods of oil-water separation
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Fig. 2 The carrier of oil-water separation material
T AN K R 2 2% A O 2R SR B
KL, BE 8 o R b 43 8 S K BE A AR
(AN W7 2 IR, 25 iR R 1 4 oK b Rk, AR A =
G AL B R AL T R M X ene "™ AR HY BEZE AT Y
PEF 24 rp s S A A T SR GO AR R 5 A
SR AR LR P RE |, b B A Il RE i ) B AL SR e .
H, MXene A4 R D 3L 4F KB S B Y — Fp — 4 5o 9%
S BWIBEACY , YA JZ I BE B Vi 45 | 2 T 45 5 07 A5
FE MR Z S EAR LA o I MXene 75U B |
73 7 25 00 R B M L G 9 T RIS

SR MXene 15 {1 7K 73 75 U 4 107 1T i Ak 75 4
B BL, X T T K 1 2 B AL LS R AT 5 — 1 E
W HEH LU MXene S JEAh , ) 34 [ 1A w4 5
7K 70 B HLEL 22 6] 9 56 &, 45 MXene £ BHE I 7K
I3 5 R B AT AR, I U 90K ok MXene 7K 43
BB BE— A5 ) BT T i 64 R HE , S MXene A K (Y
AIF 58 RS2 B L P 8 (36 2 25 A0 0BRSS Fr

1 =4 MXene #F#}

1.1 4 MXene B9

MXene £ B} 5 b il M, X, T.(n 8 1~3) k5%
L, H P MAR WS SR, X E/A TR, TN
SRS B (I —F . —0H., =0 %),
MXene H i C 7E i 8 & JEAF 6 A Ak K Ab 2 45 45
BASE] T T M . MXene 2 T KB (& SRR BE
P Ay i P A 1 4 R B T G ERPE R T MX -
ene A RFIURE 9 f0OWE 45 4 fif AR AL TE A T L2 (] O
3 TR B A7 A5 5701 A R S i e B
1.2 Z4 MXene BI&I &

MXene [ 51 45 42 F ] MAX A H A 5 X 22 8] 1 4>
JEHEE M 5 X 2 ] TR A B T ) R 2R R R PE B MAX
FHA A 2 20 s, X8 BN dl A R AR



ik b 5aR

Tl K AR F 2023-05,43(5)

2 FBIAS R A8 20 ik 7325 , 32 AT YRR A2 20 ok R il
BEZEZIM . FrAB AR A= 20 i & 9 R W5 A
732 B MXene il £ 595 . M. NAGUIB %] F 409
% (HF) 2] i MAX A, & Wil 45 1 T MXene, ik
FErh, HF 20 ik (0 e ] | O 22 0 B8 45 25 A7 X M Xene 11
il 5 A AR . R HF 20 ik i 45 177 B ) M X ene
BA R RS MR SRR R A . B M. GHIDIU
A2 LT — TR 42 45 ) MXene i #5715, FI I AL
B(LiF) 538 (HCD il &t B MXene 5 HF ZI| 1171 1%
i MXene AH Lt , A 1] RUST BT K 8 A Ak B 5 43 1O
¥157.

53 2 45 W %) ik A, Gengnan LI L) b ]
B M V5 W 220 ol MAXAH 3K R 45 MXene 482K R, ff FH &
A ALHA (KOH) 2 il MAX FH , 2815 T JE 5 58 45 (1) MX -
ene K R FE UL FEAE |, Xiaohong XIE AECOpL T
iR B 28 5 2 b ) 4% MXene B 7 45 o b T BRAR I
o B0 fE B P ). HALIM 2805 32 e i 1] 48 1k & B
(NH,HF,) 1F A %1 1l 57 %F MAX A 2 17 4b B0, 61 % 1
ELA it v 4 BE 9 MXene 44K .

FE WA Z0) i 3 % e 1 [A) sF, P. URBANKOW SKI
SR LR 1) T LA 1 AR 7RI MR T
B A SRR TR AW 5 T AIN, B A Rl s e
AT & A Z MR N, Bl 45 T MXene, Mian LI
SECTDR T B 5 W (Lewis) R M 4816 4% (ZnCly) 5
MAX AH 9 Al JC 2 & e, K154 CLE BE A1 9 MX-
ene, TEMFERE I, V. KAMYSBAYEV %5285 s i £
Z0) b 7y SEU AT AR Ok L &S — R 5% Br.0.S . Se
5 H B A 1) MXeneo #5 il £ 21 14 MXene #1 K}
il £ 4 T B O 1) TR X M Xene 24K F 2 1 1)
Itk Fnahth iy Z FEfL 3R TR R SR B . BR T 1
i 2 2 3 7 s, MXene B4 RF 38 B L 1
20 07 A R A AL R MAX AR5 )2, 7615
F v T S R AT A e A s A 2
MXene 41K /-2,

2 MXene B9 EE IR S

S RIERTACH 3Tl P/ R R S B h S SS  JIDE e
—o HETHIRTT R, OIS BB T LA 28 i i i
M PR R IR A R A L ST Tk > B AL . &
T HE MXene BORF B A0 2 08 BRE IR, 7 T A i
P B 1 B 3& MXene N T30 K 23 25 B9 nT AT 1

2.1 TEIR XTI Ok 5 B EY R A

S THT 149908 362 P8 A oF i 80 7 ) R 3 T ) 92
35 YT OB e, TR R 3R T A A 2 A S ERE I
WA T RO LA S5 A R A 2 M R 25
GRS e B gy OO CH HUSR SRRV AR R AR B RE BTN
BT LA 2o ol L2 AT 114 4 SRR 3 4 T A ) H
18 o R T ] A 3R T -5 R YRR =2 ) ) 3 P S T
W2 (0T fih 7y Jx — B 3 R 0T fih A K
VAR AE FUIB 2 B S R . R & i A
AN S

Ysv~ Vs (1)
Yiv

PRI N N 1| N T B W 1 e A i R ]
Z B BRI g ) o YW ST ERAR Y o W SR A
M R T ANE R4 T o A R DV IR I RE RS
FEAE DR R 5 ] A 2 T =2 1) 23 0] B — 7 1 AR BE
R4 fh R (0) , an &1 3Ca) 7R o SR, 4% G 2 1 1
FH 55 o S i AR SR T, S B g P A 3R T R 2
ok EY —m . W /FEEmuER T, RN
WENZEL™ 2 SCT A R 7 T A B8 4 1 i A R s 3% 1
WG B YTECT A, W 3(h) R . MRS K S
T T R i B 2 ol £ (0 ) AT DA TR RS T 2
cos 0, =rcos 0 (2)
HCER R TR R 5o Ry el . (HA
TR, X B Wenzel RIS AMF2 2 RH S
HELBE 4 10 422 ik BF , AR 58 4 42 AN BIDHELRE 3% 1 %) 1M1 A
. 7E Wenzel J5 2, 1A 75 JEY) 1 3 T O 245
5 Ak 2 3 1 B2 ), LS 0 T ORLRS AR 2 R Yy
SIS AR A AR A — B . S T IR
LS ) R R O, BTN DU T Cassie-
Baxter R 250 Wi & 3(e) frm RS FRRUE -
cos Oy=fo (1+cos 8, )-1 (3)
S 227N %) Y [ R BT R EE o FE Cassie—
Baxter {[H M2 R AT, [ 1A 3 170 REL B 4% Bt [B) A9 5 [R] 4
25 ST AR AN g 2F 0B X S8 A R R I A (]
AT LB Sy BRSO X A — % R, T
HEBR AT — 17 ok 1 52 i
BL T bR TE WAL R 5 R iR T W R 1Y 2 £L
ST AR AT LR T K o> B4 . B AR SR T I
AH5G K AR PR 0 ST 5K AN R], 2 BOAHHE R o PRk,
S A 23 S Y T A 3 T T R AR Y, AL TUTEJA 450
P& T AR A Th K BT AT 7E Y K A A

cosf=



Tl K A3 2023-05,43(5)

5K ST g, 2 . 4 MXene A EHTE K 4 B AU Y B R B R

[ A2 i
(a) #IX Jr 2

[l A T
(b) Wenzel J5 2

Rz ii]
(¢) Cassie-Baxter Jj 2
B3 3FiEREEE
Fig. 3 The diagrams of three different wetting models
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Fig. 4 The wetting model of oil-water separation
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