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1. Characterization of MXene/CMC and MXene nanosheets

Fig. S1 The Tyndall scattering effect! of the as-prepared MXene/CMC suspension,

indicating the good dispersion in water.

Fig. S2 Photographs of the freestanding and flexible MXene/CMC membrane.
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Fig. S3 TEM image of thin MXene nanosheets.

Fig. S4 EDX mapping of the C, Ti, O, F and N distribution on the surface of the

MXene/CMC membrane.
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2. Ion transport performance of MXene/CMC
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Fig. S5 Current—voltage (I-V) curves of MXene/CMC membrane (CMC weight

content of 20%) recorded in neutral KCl electrolyte with different concentrations.
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Fig. S6 The variation of (a) conductance and (b) current—voltage (I-V) curves of

different membranes.
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3. Characterization of MXene/CMC with divalent metal ions
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Fig. S7 UV—Vis absorption spectra of CMC with different divalent metal ions (1 mM).
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(a) Ca?*, (b) Mg2*, (c) Zn%", (d) NiZ*, (¢) Cd2* and (f) Mn2".
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4. XPS spectrum of O 1s and N 1s of membranes
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Fig. S8 XPS spectrum of O Is of (a) MXene/CMC and (b) MXene/CMC-Cu?",
respectively. XPS spectrum of N 1s of (¢) MXene/CMC and (d) MXene/CMC-Cu?",

respectively.

S7



5. Influence of CMC content on Cu?" detection
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Fig. S9 Influence of the CMC content of MXene/CMC membrane on Cu?" detection.

(a) 0%, (b) 5%, (c) 10%, (d) 15%, () 20%, and (f) 25%.
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Fig. S10 Influence of CMC contents on the current change of MXene/CMC with the

absence and the presence of 10 uM CuCl,.
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6. I-V of MXene/CMC under different Cu?* concentrations
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Fig. S11 I-V curves of MXene/CMC under different Cu?* concentrations.
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7. Zeta potential and water contact angles of nanochannels
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Fig. S12 (a) Zeta potential of MXene, MXene/CMC and MXene/CMC with Cu?*. (b)

Water contact angles of different nanochannels.
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8. Detection of Cu?" in real samples
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Fig. S13 Detection of Cu?" in real samples. -V profiles of different concentrations of
Cu?" in tap water (a), drinking water (c¢) and FBS (e) samples. Sample 1: 10 uM Cu?*
added, sample 2: 50 uM Cu?* added and sample 3: 100 uM Cu?* added. (b, d and f)Ionic

current at +2 V versus different samples.
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9. The dosage of different MXene/CMC composite membrane

Table S1. The dosage of different MXene/CMC composite membrane.

Items 0% 5% 10% 15% 20% 25%
MXene (V/mL) 10 10 10 10 10 10
CMC (V/mL) 0 0.5 1 1.5 2 2.5
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10.Comparison of some methods reported for Cu?* detection

Table S2. The sensing performance of different methods reported for Cu?* detection

Materials Methods Linear range Detection limit  Ref.
Ti;C, T,@CB DPV 0.01-15uM 4.6 nM 2
GA-UiO-66-NH, DPSV 0.1 -3.5uM 7 oM 3
ZIF-67/EG SWASV 0.5-3uM 2.23 nM 4
PLA/GR Ccv 0.08 - 1.6 mM 3.52 uM 5
Ni/NiO/Zn0O-6/CS DPV 0-6uM 0.81 nM 6
N-TizC, QDs Fluorescence 50 nM - 1 mM 3nM 7
PEIFPLP NP Fluorescence 24-19uM 17 nM 8
CdSe@ZIF-8/PAA Nanochannels 0.01 pM -1 uM 4 ftM 9
MXene/CMC Nanochannels 1 nM-10 uM 0.095 nM This work
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11.Results of the detection of Cu?* in tap water, drinking water, and

FBS samples

Table S3. Results of the detection of Cu®' in tap water, drinking water, and FBS

samples

Samples Added Cu**(uM) Found Cu**(uM)  Recovery (%) RSD (%)

Tap water 10 10.6 106 4.09
50 51.2 102 4.07
100 99 99 1.67

Drinking water 10 9.85 98.5 3.98
50 49.8 99.7 3.57
100 104 104 3.42

FBS 10 11.2 112 4.26
50 46.7 934 4.56
100 99.4 99.4 2.24
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