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Reduced Graphene Oxide/MXene Foams and
Their Application as Pressure Sensor
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Abstract: In this work, reduced graphene oxide (rGO)/MXene foams are synthesized by mixing
the graphene oxide (GO) solution and MXene solution together at different weight ratios, followed
with the procedures of suction filtration, freeze-drying, and reduction. The microstructure and
pressure sensing performance of the as-prepared foams were characterized by scanning electron
microscopy, X-ray photoelectron spectroscopy and electrochemical workstation, etc. The results
show that the nanosheets of reduced graphene oxide stack more tightly with the addition of MXene
nanosheets. When the mixing weight ratio of graphene oxide to MXene is 5:1, the rGO/MXene foam
exhibits the optimal sensing performance as well as high sensitivity. It can capture generated signals

WAE E R 2019-10-26 kBB AR E#: 2020-03-05
F—hE: BRE (199%-), F, BRIFAEAN, BEH% %, E-mail: tianhao63@163.com,
BRMEHE: ERXL (1987-), F, FE&HEA, 8#% A . E-mail: hcy@dhu.edu.cn,



114 - LRE & AW¥TRFA 2/ MXene K EF & R HEAEE A F R A ® 41 %

from a wide pressure range even below 200 Pa pressure with a fast response speed (289 ms).
Moreover, more than 1000 times pressure apply and release cycles are employed on the rGO/MXene
foams, indicating excellent cycle stability.

Keyword: rGO; MXene; Porous structure; Pressure sensor
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Figure 1 XRD pattern of the as-synthesized rGO, MXene and rGO/MXene foam films
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Figure 2 (a) XPS spectra of rGO/MXene foam films and (b) Cls spectra; (¢) Ti2p spectra; (d) O 1s spectra
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Figure 3 SEM images of (a) surface of rGO foam films, (b) surface of rtGO/MXene foam films, (c) cross-section
of rGO foam films and (d) cross-section of the rGO/MXene foam films

ARl I TV BZEA —0.5V 3 0.5 V IR RaT LLE W, BEE K1 0938m, 1V #lZk R4,
R rGO/MXene YA [ P HL BH R AN KT BRI .
R RMNE S B BRI EE SR, v DU AR B R SR ARG . R A 20AT i
TARAH:
dx

GF = (1)

A, GF NRBE (Gauge Factor), x AAXHIHAES, P 2ihnrilig. X RS RA R s
TN R AR A o S B B SO R TR, R B AT A kpa ! P,

ANFE LA GO F MXene 7EAH A 5 T BIARXT IR AR A BEASE], W 4 (b) Fris. il VR H,
FEARFE R rGO Al MXene LR, AT REEH] (2:1) FZRNERH] (10:1) 105, FEA (5:1) Bk
R REE . [, AHECSE fGO IURME, ¥RINT rGO/MXene FITEIKIEEA FIfF (0 R B . X3 E
RN Y EBA &8 F MR MXene HINE] rGO F11, rGO/MXene LA IR K T-41 GO i
KRIEIHERARN. 7E 1GO IREHE IS T, BEE MXene FENIE L, SHEEMZ, EAHK



118 - LRE & AW¥TRFA 2/ MXene K EF & R HEAEE A F R A ® 41 %

(a) (b)
1.2 “_ 243pﬂ.: / 104 ® 5:1 a 2:1 - - [ ]
— 457Pa / e 10:1 v rGO -
0-8- | m
g S65Pa é ] ,'/
— 0.41 X GF—6.11kPa"!
o E 64 l/
g 00 = /. ee .
£ 4 VA
- 4 4 L] A
G-04 44 GF= Aot Lot
0.8 2_3J9ka:: o .t vy oy -
. Ak v
at v"
]-2- T L3 T L] L] ﬂ .‘,!$ L] L] ¥ L]
-0.4 -0.2 0.0 0.2 0.4 0.0 0.8 1.6 2.4 3.2 4.0
(© Voltage / V (d) Pressure / kPa
0.6 o 0.48
1 5o ' f
os]  FE WM 0441
| . | VWL 036 | L
z < o1 w7 \aoimg
E £ 0.40- [ | \ I
~— | I | I
- = 0.32- | . I
E = | | I |
& Q | I \ [
= = 0.284 I | \ I
O R | P I
O 0.244 | Lo |
0.20] : | |
AT T T T T 1 016 g v ’ ’ .
0 200 400 600 800 100 105.6 1058 106 106.2 106.4
Time /s Time /s

K 4 (a) 7 FlJEA T rGO/MXene @K EH IV 2 (b) 1 GO/MXene H. i #| it By rGO/MXene 7
R RETE B e R /7 T B9 AR X B A AL () rGO/MXene 5k FE B Tt A Ml s (d) rGO/MXene ¥, % fE #y
ve] i B 18] i 2 B[]

Figure4 (a) IV curves of rGO/MXene foam films at different pressures; (b) Relative current change of

rGO/MXene foam film made by different GO/MXene ratios at applied pressure; (c) Durability test of
rGO/MXene foam films; (d) Responsive time and recovery time of rGO/MXene foam films
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