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SUPPLEMENTARY INFORMATION

S1. Synthesis and characterization of PSQA.
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Fig. S1. (a) Synthesis procedure, (b) 'H nuclear magnetic resonance (*H NMR, Avance II™ HD 400
MHz NMR spectrometer, Bruker) spectra, (c) gel permeation chromatography (GPC, 2695
Separation Modules, Waters) spectra, and (d) corresponding molecular weights of PSQA.
Polymerization conversion and absolute molecular weight were obtained from H NMR. The
weight- (M,,) and number-averaged (M,) molecular weights and polydispersity index (M,,/M,)
were obtained from GPC analysis using H,0 as an eluent.



S2. Physicochemical properties of PSQA.
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Fig. S2. (a) Hydrodynamic size (measured by dynamic light scattering (DLS, ELSZ-2000, Otsuka
Electronics) with an aqueous solution of 0.3 mM PSQA), (b) zeta potential, and (c) solubility in
DMSO of PSQA (PSQA rapidly precipitates in DMSO due to its poor solubility in DMSO).



$3. Optimization of the process parameters of the SD technique.
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Fig. $3. (a) Hydrodynamic size (measured by DLS) of PSQA in the DMSO/water mixture (@omso =
0.95) as a function of PSQA concentrations. The PSQA concentration higher than 0.3 mM led to
the significant increase in the hydrodynamic size of PSQA due to its severe self-aggregation. (b)
Water permeance (A) and MgCl, rejection of the PENF-SD membrane prepared with the
DMSO/water mixture (gpmso = 0.95) containing 0.3 mM PSQA as a function of the activation time.



S4. XPS data of the prepared membranes.
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Fig. S4. (a) XPS atomic compositions of the PERO and PENF membranes. (b) Area percentage of
the deconvoluted XPS N1s peaks (etching time = 0 s) of the PENF-Dip and PENF-SD membranes
before and after acid/base cleaning. (c) XPS depth profiles (with respect to the etching time from
0 to 500 s) of the deconvoluted N1s peaks of the PENF-Dip and PENF-SD membranes after

acid/base cleaning.
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S5. Structure of the prepared membranes after acid/base cleaning.

Fig. S5. (a—d) SEM surface, (e—h) AFM topological surface (including rms surface roughness), and
(i—1) SEM cross-sectional images of the PERO (a, e, i), PENF (b, f, j), PENF-Dip (c, g, k), and PENF-
SD (d, h, I) membranes after acid/base cleaning. The error bars represent the standard deviation

of three replicate experiments.



S6. Pore structure and surface charge of the membranes.
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Fig. S6. (a) Rejection for neutral organic solutes with different molecular weights (M,,) and (inset)
corresponding pore size distribution profiles of commercial NF (NF90 and NF270) membranes.
(b) Pore structure (MWCO, mean pore size, and geometric pore size standard deviation) and
surface zeta potential of the prepared and commercial membranes.



S$7. Compaction behavior of the prepared membranes.
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Fig. S7. Changes in the relative water permeance (A) of the membranes as a function of the

operating time. Relative A was obtained by dividing the measured A by the initial A of the PERO
membrane.



$8. Performance of reported positively charged and commercial NF membranes

Table S1. Water permeance (A), MgCl, rejection, and Li*/Mg?* selectivity (Siimg) measured under
the corresponding simulative brine conditions (MgCl,/LiCl mass ratio) of the membranes.

Reference (LM HAba r1) rejel\c/lt?glmz(%) St l\m/lggzr/;’lg

Xu et al. (2019)? 5.0 94.8 20.0 20

Li et al. (2017)? 6.0 84.6 ~12.7 24
Zhang et al. (2017)3 16.5 96.9 ~16.4 21

Xu et al. (2020)* 11.2 ~90 ~16.1 20

Guo et al. (2020)° 4.2 ~90 12.2 30
Liu et al. (2017)® 6.1 92.2 - -
Wu et al. (2020)7 6.3 83.8 - -
Zhu et al. (2016)8 3.9 94.9 - -
Liu et al. (2012)° 8.5 90.5 - -
Peydayesh et al. (2020)° 8.1 95.0 - -
Shen et al. (2020)11 7.4 93.3 - -
Huang et al. (2009)12 1.4 94.5 - -
Huang et al. (2006)3 1.1 97.0 - -
Yu et al. (2011)14 4.2 96.7 - -
Yu et al. (2011)14 5.1 92.6 - -
Yu et al. (2011)14 6.2 88.5 - -
Sun et al. (2012)%5 4.9 96.2 - -
Wang et al. (2013)16 15.3 95.0 - -
Ma et al. (2017)Y/ 33 93.0 - -
Li et al. (2011)18 6.0 93.2 - -
Chen et al. (2017)%° 0.3 92.6 - -
Cui et al. (2015)2° 7.0 93.2 - _
Jietal. (2015)2 3.4 96.0 - -
NF90 (our study) 10.1+1.5 99.0+ 0.5 3.7 20
NF270 (our study) 16.3+2.5 66.51t2.0 3.9 20
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