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Figure S1 (a) XRD pattern of the TisAlC2 MAX powder and TizC2Tx MXene.



Figure S2 (a) Photograph of few-layerd TisC2Tx MXene suspension with a significant
Tyndall scattering effect, (b) TEM image of the Ti3C2Tx MXene nanosheets.

Figure S3 Mixed MXene dispersion and PDDA solution
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Figure S4 FTIR of the MXene membrane and MP3 membrane.
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Figure S5 High-resolution Ols XPS spectra of (a) MXene membrane and (b)
MXene/PDDA membrane.



6.15
MXene membrane

5.83 MP1 membrane

5.75 MP2 membrane

| 5.62 MP3 membrane

Intensity (a.u.)

MP4 membrane

10 20 30 40 50 60
2theta (degree)

Figure S6 XRD patterns of the MXene/PDDA membrane with different PDDA content.
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Figure S7 Separation performance of pure MXene membrane with different thickness.
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Figure S8 Separation performance of Ti3CoTx/PDDA membrane with different PDDA

content.
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Figure S9 Separation performance of TizCoTx/PDDA membrane with  different

molecular weight of PDDA.



River water Control After é'n'tibacterial

Figure S10 (a-c) Collection of the waste water from river; (d-f) Practical antibacterial

results of the MP3 membrane.

Table S1 Comparison of membranes investigated in this work with other two-

dimensional membranes in literature.

Water flux Rejection FRR Antibacterial

Membrane . o References
(L m™-h™) (%) (%) activity
E. coli: 90 .
MP3 73.4 94.6%(MgCly)  96.1 This work
S. aureus: 95
E. coli: 67
MXene / / / . [43]
B. subtilis: 73
E. coli: 98
MXene@CA 256.85 100 (BSA) / cotr: [21]
B. subtilis: 96
AgCI-TiO; )
/ / / E. coli: 58.7 [44]
membrane
E. coli: 99.8
FN-GOQD/Ag 65.8 / 77.4 [45]

B. subtilis:97.3

HPEIGO/PES 153.5 77.4 51.7 E. coli:74.88 [46]
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