Electronic Supplementary Material (ESI) for Journal of Materials Chemistry C.
This journal is © The Royal Society of Chemistry 2022

Bio-inspired MXene/quaternary chitosan membrane with“brick-and-mortar”

structure towards high-performance photothermal conversion

Yilin Wang!, Bo Jiang!, Tao Sun, Sha Wang® b*, Yongcan Jin® b*

2 Jiangsu Co-Innovation Center of Efficient Processing and Utilization of Forest

Resources, PInternational Innovation Center for Forest Chemicals and Materials,

Nanjing Forestry University, Nanjing 210037, China.

I These authors contributed equally to this work.

*Email: swang@njfu.edu.cn (S. Wang); jinyongcan@njfu.edu.cn (Y.C. Jin)



Q
o

C

oH 19800 - - - Background

Nis Peak 1:402.7 eV
A
IEATIS ™M Peak 2:400.5 eV
Fo ot g | | ——Peak 33086 eV
|/ |
\
W]

™ 195001 k
‘ (i N'(CH)), \f
| ‘ MG O E [
a2 19200 j
M twsas 255{; ‘ e o \ /
2921

A #]|
1480 3320 || o 11 18900

[ A T L |

VA8 an f )
1 J

500 1000 1500 2000 2500 3000 3500 4000 55 so 45 40 35 30 s
Wavenumber (cm™')

Peak Sum
+N(CH3)s

I WAY)

Transmittance (a.u.)

18600

20 om 408 404 400 396 392
Binding Energy (eV)

Figure S1. Characterization of the chemical structure of QCS. a. FT-IR spectra of QCS

membrane. b. "TH NMR spectrum of QCS dissolved in D,0. ¢. XPS N1s spectra of QCS.

Figure S2. SEM images of Ti;AlC, and MXene powders studied here. (a) SEM

micrographs of Ti3AlC, (b) SEM micrographs of MXene.
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Figure S3. X-ray diffraction of Ti;AlC, and freeze-dried MXene power.
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Figure S4. The elemental maps of MXene and the relative content of main elements

(Ti, C, O, F).

L

032
0.26
039
027



a _"i . Pure QCS

MXene sheets

Figure S5. A sample diagram of (a) the MXene/QCS membrane and (b) the pure QCS

membrane, and a SEM image of (c) the cross section of the QCS membrane.
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Figure S6. Photographs of a MXene/QCS membrane before a) and after stretching b)

under the action of tension machine.



Figure S7. SEM micrograph of the fracture surface of a) pure QCS membrane and b)

pure MXene.
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Figure S8. Photographs of MXene and MXene/QCS mixture suspension standing still

for 30 days.



