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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
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exhibits the optimal sensing performance as well as high sensitivity. It can capture generated signals
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.
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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 rtGO/MXene foam films and (b) Cls spectra; (¢) Ti2p spectra; (d) O 1s spectra

2.2 rGO/MXene KRR X G4k BB T eI

XF rtGO/MXene W3R IR T REAT T X SOt FREGRIE, 4R WE 2 fin. B2 @2
rGO/MXene VIR BER A A1 B 2 (b) BR{ELE G RE 285 eV M I 17—/ MRS, 2 C 1s
K2 (c) RTESSFHE 458 eV M 464 eV AT L 1 I MRHSCIE, 7353052 Ti 2psn A Ti 2p1 I 4 2 (d)
BORTELEARE 532 eV ML HBL T — RIS, /& O 1s &, 454 XPS EET %1, rGO/MXene K[
FMEHA C. O. TifIN LK.

2.3 rGO/MXene jEKFERIR, SR 454

3 A4 rGO KIS rGO/MXene LA M3 LB o AL 3 (a)(b) W AT ELE i, 4 rGO
TR 5 rGO/MXene YR FE 1) 38 24) HAT 3D MK 45K) . % MXene [N, WHEEHES 49K A
FHEEBRSEREE . ME 3 () (d) B s © i g d By IS UE 7 £ 4 GO kIR 5
rGO/MXene 3£ JIE I N SR A7 1R IX 3D 2825, [R I AT LG H rGO/MXene YA i P 350 25 #e AR 4t
rGO R 2 N5 .

2.4 fRRMERENIR
rGO/MXene VLA AL BN 2440 F5F rGO/MXene I KBt i — A J0F, A EBFLBR 2



%12 # (HARELAME) Advanced Ceramics, 2020, 41 (1-2): 113-120 117 -

i

(?) NS ' .8

-~ SO Sty
' i YR -

& 3 (a) GO Wk JEHI R & SEM B A ; (b) rGO/MXene ¥ & FE# % & SEM B H; (c) rGO ¥ % fé i 4 &
SEM H Jr; (d) rGO/MXene ¥ ik £ # £ B SEM B J
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
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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; (¢) Durability test of
rGO/MXene foam films; (d) Responsive time and recovery time of rGO/MXene foam films
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