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Figure S1. (a)Preparation of TiO2/MXene; (b)antibacterial mechanism of TiO2/MXene membrane

Figure S2. Tem of TiO2/MXene layer



Figure S3. Surface SEM of TM-0.24 membrane

Table S1. Physicochemical parameters of membrane and adsorption free energy at h0
Contact angle (°) Surface tensions Interaction energy (mJ-m-2 

)

Membrane

Water Glycerol Diiodomethane γlw γ+ γ- ΔGLW ΔGAB ΔGTOT

MXene (1mg) 80.4±0.3 64.6±0.6 20.5±0.6 47.63 0.07 3.12 -10.39 -62.17 -72.56

MXene (2mg) 80.0±0.2 70.0±0.5 49.6±0.7 34.50 0.23 6.48 -5.61 -53.78 -59.39

MXene (3mg) 76.2±0.2 70.0±0.7 55±1.0 31.45 0.25 10.63 -4.37 -47.38 -51.75

MXene (4mg) 71.5±0.3 68.2±0.9 71.5±0.3 29.44 0.37 14.99 -3.52 -41.27 -44.79

TiO2 /MXene(1mg) 78.8±0.1 52.9±0.9 29±0.3 44.63 1.79 1.62 -9.36 -59.02 -68.39

TiO2 /MXene(2mg) 78.0±0.1 53.2±0.1 28.9±1.5 44.67 1.65 1.62 -9.38 -59.39 -68.77

TiO2 /MXene(3mg) 72.5±0.1 57.6±0.1 28±2.1 44.22 0.45 6.25 -9.22 -52.87 -62.09

TiO2 /MXene(4mg) 68.9±0.7 51.1±0.9 29.3±1.5 44.51 1.15 6.56 -9.32 -49.54 -58.86

PVDF 84.9±0.4 68.5±0.1 26.7±1.3 45.53 0.05 1.87 -9.67 -66.01 -75.68

Table S2. Comparison of anti-fouling and antibacterial performance between the 
membranes in this study and those in the previous studies

Membrane Feed water 

(g/L)

Pressure

(Bar)

Flux

(LMH)

FRR

(%)

Antibacterial

(%)

Ref.

PVDF/TiO2 0.5 BSA 1.0 290 46 - 1

PSF/MXene 1.0 BSA 1.0 450 76.1 - 2



PES/TiO2 2.0 BSA 1.0 55 46.1 - 3

PES-TiO2/MXene 1.0 BSA 1.0 756.8 80.2 - 4

EPVC/TiO2 0.5 BSA 2.0 435 89 - 5

MoS2-FeOOH 1.0 BSA 1.0 385.3 ＞70 - 6

PVC/ZnO-CMC 1.0 BSA 1.0 107.36 90 ＞90 7

HKUST-1@LCNFs 1.0 BSA 1.0 207.32 90.56 90 8

N-Si-MWNTs 1.0 BSA 1.0 173.7  96.5 95.6 9

TiO2/MXene@PVD

F

1.0 BSA 1.0 211.5 80% 95 This work
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