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LEP measurement

The membrane was fixed on the filtration cell. Both filtration tank and outlet were pre-filled with water. Outlet was connected
to the tank on the electronic balance. Air was pumped to the cell by a persistent pump with the control of Arduino
programming controller. Pressure of air side was increased by the step of 2 kPa. Each step lasted 1 min. Membrane was wetted

when the value of electronic balance keeps rising, and pressure in this time equal to the LEPp. Fig.of LEP measurement setup

was shown in the Fig. S1.
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Fig. S1 LEP measurement setup
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Table S1 Process data of porosity measurement

Volume . Total weight .
Membrane weight (g) porosity
(cm’) (2)
0.4732 0.2991 0.6302 70%
0.4883 0.3168 0.6355 65%
GVHP
0.4876 0.3174 0.6660 71%
0.4761 0.3009 0.6464 73%
0.5706 0.3099 0.7150 71%
0.5411 0.2908 0.6900 74%
BVSP
0.5594 0.3005 0.7080 73%
0.5536 0.2977 0.7020 73%
0.4913 0.3376 0.6545 65%
0.4833 0.3348 0.6486 65%
SVSP
0.5010 0.3368 0.6360 60%
0.5025 0.3366 0.6780 68%

Fig. S2 Three-dimensional AFM surface images of the virgin membranes (a) GVHP, (b) BVSP, (c) SVSP



Table S2 Ions rejections during RO brine treatment using three types of MD membranes (CF=3)

Fig. S3 SEM images of the virgin membranes (a) GVHP, (b) BVSP, (c) SVSP

Membrane K* Na* Caz* Mg?* Cl SO

GVHP 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
First

BVSP 99.99% 99.99% 99.99% 99.97% 99.99% 99.99%
Stage

SVSP 99.98% 99.99% 99.98% 99.96% 99.98% 99.99%

GVHP 99.99% 99.99% 99.99% 99.99% 99.99% 99.99%

Second

BVSP 99.97% 99.98% 99.98% 99.97% 99.99% 99.99%
Stage

SVSP 99.97% 99.97% 99.95% 99.95% 99.97% 99.97%




