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Fig. 1 O/N elemental ratio of original RO membrane and
PVA-treated membranes. SEM images of the samples
indicated by arrows are shown in Fig. 2
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Fig. 2 Representative SEM images of (a) original RO, (b)
PVA-10, and (c) PVA-100 membranes. Refer to Fig. 1 for
the PVA treatment conditions for (b) and (c).
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(a) Original RO, PVA-10, PVA-20 membranes
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(b) Original RO, PVA-50, PVA-100 membranes
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Fig. 3 Experimental (symbols) and modelled (lines) of (a) original RO, PVA-10, and PVA-20 membranes, (b) original RO,
PVA-50, and PVA-100 membranes. Data of original RO membranes are shown in both (a) and (b) for comparison with
PV A-treated membranes
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Table 1 Summary of water, NaCl, and R-WT transport parameters of original RO and PV A-treated membranes

Ap B o
[m/MPa-day] [m/day] [-]
NacCl R-WT NaCl R-WT
#D) 0.49 0.0086 0 0.017 0.002
Original RO #2) 0.48 0.0088 0 0.018 0.002
Average 0.49 0.0087 0 0.018 0.0023
#1D) 0.48 0.0085 0 0.0059 0.0005
PVA-10 #2) 0.48 0.0083 0 0.0050 0.0004
Average 0.48 0.0084 0 0.0055 0.00050
#1) 0.47 0.0079 0 0.0045 0.0005
PVA-20 #2) 0.44 0.0086 0 0.0051 0.0005
Average 0.46 0.0083 0 0.0048 0.00054
#1D) 0.38 0.0089 0 0.0057 0.0007
PVA-50 #2) 0.35 0.0087 0 0.0042 0.0004
Average 0.37 0.0088 0 0.0050 0.00059
#D) 0.34 0.0080 0 0.0057 0.0005
PVA-100 #2) 0.38 0.0070 0 0.0046 0.0004
Average 0.36 0.0075 0 0.0052 0.00051
Experimental data Modeling (Eq. 5)
@ Original RO (#1) Original RO (#1)
O PVA-10 (#1) — —— PVA-10 (#1)
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Fig. 4 Data analysis to obtain B and a values of original RO (#1) and PVA-treated (#1) membranes. Plotting 1/R on the
vertical axis and 1/J, on the horizontal axis according to Equation 5 yields a linear line with a slope of B/(1 — &) and an
intercept of 1/(1 — o). Obtained parameters are summarised in Table 1
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Summary

The objective of this study is to inhibit advective solute passage through reverse osmosis (RO) membranes by
filtering a small volume of polyvinyl alcohol (PVA) aqueous solution to selectively plug nanoscale imperfections.
The PVA plugging the nanoscale imperfections was stabilised by cross-linking with glutaraldehyde.
Experimental data showed that PVA treatment with PVA concentrations of up to 20 ppm did not decrease the
water permeability, but it improved the solute removal efficiencies significantly. Specifically, at an applied
pressure of 2.0 MPa, the NaCl and Rhodamine-WT rejection improved from 97.4% to 98.8% (a 67% decrease in
NaCl flux) and 99.74% to 99.96% (a 85% decrease in Rhodamine-WT flux), respectively. Experimental data
also showed that the cross-linked PVA plugging the nanoscale imperfections was stable under repeated exposure

to citric acid, sodium hydroxide, and ethylenediaminetetraacetic acid.



