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Figure S1. SEM images of the backing support materials (a) without heat-pressed and with heat-
pressed at (b) 120 °C and (c) 140°C.

The pure water permeance (PWP) of the ENF support with an effective area of 7.84 cm?
was performed using a dead-end filtration cell pressurized with Nz gas at 0.1 bar. The
variation in PWP of the backing support, treated at different temperatures, is presented
in Table S1. It was observed that the PWP of the backing support decreases as the heat
treatment temperature increases. Specifically, the PWP of the backing support treated at
140°C experienced a significant reduction of 60%. This notable decrease commenced when
the backing support began to partially melt, as evidenced in Figure S1.

Table S1. Pure water permeance (PWP) of backing support heat-pressed at different temperature

Backing support PWP (LMH bar?)
Without heat treatment 81,079 + 1999
Heat treated at 120 72,124 + 1189
Heat treated at 140 28,799 + 434
Heat treated at 160 23,925 + 825

Table S2. Weight loss of nanofibers support upon hydrolysis

Hydrolysis Temperature (°C) Weight loss (%)

30 0.0

50 0.1
Hp-ENF 120 l Hp-ENF 120 I
Before hydrolysis After hydrolysis

Figure S2. WCA of hp-ENF 120 before (left) and after hydrolysis (right).
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Figure S3. (a) Photograph of peeled PA film from TFNC membrane on the double-sided tape (b)
Photograph of peeled PA film from TFNC 50 membrane on the double-sided tape.

From Figure S3a, it is clearly shown that the PA layer is peeled off from the ENF
support of the TENC membrane, showing the transparent region. In contrast, after being
peeled off, some regions with more opaque and white color indicated that both PA layer
and nanofiber support could detach from the backing support. It could be implied that
the firm adherence of PA selective layer on the nanofiber support (Figure S3b) is strongly
dependent of support properties.
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Figure S4. The proposed mechanism of interaction between hydrolyzed PAN-co-MA ENF support
and PA selective film.

To better understand the mechanism of interaction between hydrolyzed ENF sup-
port and PA selective film, Figure S4 explains the schematic illustration of chemical struc-
ture and possible chemical bonding. The improved selectivity of TENC membranes after
using a hydrolyzed ENF support layer indicated the outstanding selective film attachment
on the porous nanofiber support. The stronger hydrolysis degree after elevating the reac-
tion temperature to 50 °C could generate an extensive amount of amide and carboxyl
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groups, which play a significant role in the increase of support hydrophilicity and overall
pressure-normalized flux of TFNC membranes. These amide groups from hydrolyzed
ENF support could form electrostatic interaction via hydrogen bonding with another am-
ide group from a cross-linked PA layer, as a result of IP reaction between MPD solution
and TMC organic solution [1]. In addition, the carboxylic acid is ionized and deproto-
nated, facilitating the ease of forming ionic bonds with amino groups in polyamide chains
[2, 3]. Besides these two chemical bonds, the establishment of a strong covalent bond pos-
sibly happens through the interaction between the amide bond from hydrolyzed ENF
support and the linear COOH part of the PA thin film. In addition, the interaction between
amide-containing hydrolyzed ENF support with some contents of acyl chloride in the
TMC solution potentially forms the covalent bond accordingly [4]. As a result, the inter-
facial adhesion support-PA layers are becoming more robust, improving the membrane
performances and stability over a long duration.
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Figure S5. (a) Wide-scan XPS spectra of TENC 30 (b) Ols deconvolution of TENC 30 with n-hexane
rinse.

Table S3. XPS elemental composition of O, N, C, O/N ratio and amide/carboxyl ratio of TENC 30,
(XPS depth measurement of 10 nm).

Treatment in PA film

0% N% C% O/Nratio O=C-N (%) O0=C-O (%) 0=C-N/O=C-O ratio

Without n-hexane rinse
With n-hexane rinse

2426 1249 63.25 1.94 59.36 40.64 1.46
245 13.27 62.23 1.85 61.23 38.77 1.58
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