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Table S1. Comparisons of removal performances of various composite membranes toward sea-
water.

Ca®* (%) Mg?* (%) Na* (%) K (%) SO (%)
TFC  2291+0.73 223+058 1571+£023 628045 7692+ 1.71
TFN 34444032  364+306  1473+21  834+1.02  76.99+2.56
CM 2784012 27254043 2224017  1039+025 78.17+0.17

Viscosity
(cP)
TFC 1444 £0.8 52+0.52 82.61 £0.74 7.95+0.21 Nondetected
TFN  1458+1.92 10.72+£0.62  81.29+£3.95 7.76 £0.14 Nondetected
CM 14.57 £0.31 7.46 +0.04 85.16 £0.38 7.82 +£0.08 Nondetected

The initial seawater conditions: Ca?* of 0.22 g/L, Mg? of 0.61 g/L, Na* of 4.01 g/L, K*
of 0.48 mg/L, SO+* of 3.71 g/L, NOs of 15.29 mg/L, CI- of 10.58 g/L, TOC of 21.49 mg/L, pH
of 8.02 and Viscosity of 1.50 cP

NOs™ (%) Cl" (%) TOC (%) pH

Table S2. Comparisons of removal performances of various composite membranes toward tap
water.

Ca®* (%) Mg> (%) SO (%) CI (%) TOC (%) pH
TFC  79.71+0.85 68534042 74.52+0.78 49.54+1.07 84.09+29  6.78+0.29
TEN  84.36+2.11 7638+2.17 77.54+124 5749170 83.44+025 6.94+0.07
CM  83.49+037 7251+0.67 77.5+036 5516+0.32 83.98+027  6.95+0.09

The initial tap water conditions: Ca? of 43.80 mg/L, Mg?* of 13.50 mg/L, SO4* of 36.67
mg/L, CI- of 47.05 mg/L, TOC of 3.32 mg/L and pH of 6.64.




Table S3. Comparisons of removal performances of various composite membranes toward munic-
ipal effluent.

Ca?* (%) Mg?* (%) SO+ (%) CI" (%) TOC (%) pH
TFC 6891+143 76.74+0.89 643+1.13 7441+058 83.04+1.36 6.86+0.07
TFN  72.68+0.73 79.64+2.65 64.09+0.58 74.15+0.37 83.23+£093 6.87+0.04
CM 6944+025 79.08+043 66.05+0.33 75.67+0.10 83.71+0.29 7.00+0.02

The initial municipal effluent water conditions: Ca?* of 70.61 mg/L, Mg? of 16.6 mg/L,
SO« of 33.95 mg/L, Cl- of 39.77 mg/L, TOC of 35.45 mg/L and pH of 6.15.

Table S4. Comparisons of removal performances of various composite membranes toward Ni?

wastewater.
Ni** (%) Ca?* (%) Mg?* (%) SO4* (%) CI (%) TOC (%) pH
TFC 90.92+0.53 82.15+0.68 61.21+1.54 9447+0.59 83.71+1.38 8331+1.61 6.06+0.17
TFN  9553+1.88 93.07+024 7567+1.89 9443+0.84 86.61+0.82 81.81+134 6.13+£0.26
CM 94.04+0.17 91.04+0.14 7023+£0.21 95.02+033 8547+041 84.59+043 629+0.04
The initial Ni?* water conditions: Ni?* of 272.45 mg/L, Ca?* of 19.51 mg/L, Mg? of 14.3
mg/L, SO« of 1712.52 mg/L, Cl- of 703.94 mg/L, TOC of 327.75 mg/L and pH of 2.68; The
Ni?* water conditions after the adjust of pH: Ni** of 203.21 mg/L, Ca* of 11.43 mg/L, Mg?"
of 13.2 mg/L, SO of 1947.80 mg/L, CI- of 599.31 mg/L, TOC of 127.22 mg/L and pH of
5.94.
Table S5. Comparisons of removal performances of various composite membranes toward Cr3*
wastewater.
Cr? (%) Ca*" (%) Mg (%) SO4* (%) Cl (%) TOC (%) pH
TFC  98.62+0.19 73.68+0.87 58.06+1.79 94.60+044 59.41+1.19 88.14+133 6.17+0.13
TFN  99.35+0.24 7729+192 64.7+153 9530+0.11 67.69+1.04 88.76+1.19 6.34+0.09
CM 99.13+0.13 773+046 6216038 95.07+033 6495+034 90.11+044 6.76=0.09
The initial Cr®* water conditions: Cr®* of 3361.72 mg/L, Ca?" of 20.48 mg/L, Mg? of
7.97 mg/L, SO« of 21142.58 mg/L, Cl- of 765.53 mg/L, TOC of 1369.32 mg/L and pH of 1.53;
The Cr? water conditions after the adjust of pH: Cr® of 1266.95 mg/L, Ca?* of 10.18 mg/L,
Mg?* of 2.51 mg/L, SO«* of 18156.99 mg/L, CI- of 557.05 mg/L, TOC of 969.88 mg/L and pH
of 5.73.
Table S6. Comparisons of removal performances of various composite membranes toward Zn?
wastewater.
Zn*" (%) Ca?* (%) Mg (%) SO4* (%) Cl (%) TOC (%) pH
TFC 98.72+0.29 7424+1.72 5830+192 9146+0.61 7543+1.78 82.00+0.68 6.46+0.11
TFN  99.28+0.20 79.67+0.89 7140+1.23 91.59+1.12 79.10+0.64 83.25+0.49 6.66+0.08
CM  9899+0.09 7585+031 6848+034 91.73+£0.20 77.96+0.06 8437+0.15 6.7+0.05

The initial Zn? water conditions: Zn?* of 2908.37 mg/L, Ca?* of 97.30 mg/L, Mg?* of
25.30 mg/L, SO+* of 1195.82 mg/L, CI- of 5023.85 mg/L, TOC of 69.6 mg/L and pH of 2.56;
The Zn?* water conditions after the adjust of pH: Zn?* of 2070.90 mg/L, Ca?" of 48.97 mg/L,
Mg? of 12.66 mg/L, SO+ of 505.21 mg/L, Cl- of 4755.93 mg/L, TOC of 37.1 mg/L and pH
of 6.3.



Figure S1. Comparisons of the photograph of Cr3* wastewater before and after treatment: (1)
origin wastewater, (2) after pH adjustment; effluent of (3 TFC, @TEN and (5) CM membranes.

Figure S2. Photograph of fouling extent of composite membranes of separating Zn?* wastewater.



