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Table S1. Physicochemical properties of the selected PPCPs in this study.

Molecular Diffusion Stokes

lecular for- lassif-
( Abblr\;lil;iions) Structure Mo i::llzr or weight coefficient radius pKa® logKowe E:aatjzln 4
(g/mol) (10°m?/s)* (nm) 2
Carbamazepine
- CisHN-O 2363 581 0422 139 245  HPO-N
(CBZ) X
Ibuprofen
CisHisO2 2063 5.95 0412 43 314  HPO-I
(IBU)
Sulfadiazine CioH10N4O2S 2503 6.11 0401 64 0.21 HPIL-I
(DIA)
Sulfamethoxazole CroHnNOsS 253.3 6.08 0403 57 0.86 HPLI
(SMX)
Sulfamethazine CrHuN4O:S 2783 558 0439 76 162  HPLN
(SMZ)
Trgllgf)an C1HrCLO2 2895 591 0415 8.0 486  HPO-N

2 Calculated from the method proposed by Wilke and Chang [1]. ® ADME/Tox Web Software. < Calculated using Che-
mOffice 2010. ¢ HPI: hydrophilic (log Kow = 2), HPO: hydrophobic (log Kow > 2), I: ionic (pKa = 7), N: non-ionic (pKa >
7).
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Table S2. The parameters and the detailed specifications for theparallel rectangular cross-flow filtration system are given
in the following:.

Apparatus or instrument Specification
Model: Water Bath D-606, DENG YNG, Taiwan.
Control the feed water temperature at 25 + 0.5 °C.
Feedwater reservoir 30 L, polyethylene (PE), Taiwan.
A self-designed, cross-flow mode filtration apparatus with a flat-sheet
membrane cell.
All parts of the experimental apparatus were made of stainless steel.
The effective membrane area: 137.75 cm2

Water bath

Cross-flow filtration module

High pressure pump Hydracell diaphragm pump (Wanner Engineering Inc., USA)
Pressure gauge Operating condition: 6.9 kg/cm? (100 psi).
Flow meter Operating condition: 1.14 L/min.
Pressure regulation valve 1/4” Stainless steel 316.
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Figure S1. The schematic diagram of the cross-flow filtration system [2].
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Figure S2. The schematic variation of permeate flux with filtration time.
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Text S1: The mechanism of the radical graft polymerization for membrane surface
modification

The radical graft polymerization for membrane surface modification is generally
used a radical monomer such as 3-sulfopropyl methacrylate potassium salt (SPM) and 2-
hydroxyethyl methacrylate (HEMA). During radical graft polymerization, monomer is
used to the copolymerization for membrane surface modification with different functional
groups (such as single —OH, -NRz, and -COOH) and initiator is used to initiate the reac-
tioco of monomer on the membrnae surface. On the other hand, graft polymerization is
initiated by radicals on the substrate formed during graft process that can produce and
form the radicals and free hydroxyl radicals on the substrate in addition initiator. An ini-
tiation reaction by a hydroxyl radical or a propagation reaction with a growing polymer
chain and crosslinking reaction with an adjacent growing grafted chain will make the
growing polymer chains connected to the substrate and thus enhance separation perfor-
mance of trace contaminant by the modified membranes.
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Figure S3. Schemes of radical graft polymerization using (a) SPM and (b) HEMA for NF90 surface modification, which
are edited from our previous work [3, 4].
Text S2: The modified Hermia model

The assumptions of the fouling mechanisms were briefly given as follows: (1) com-
plete blocking (Eq. (1)): each particle blocks a membrane pore without superposition, and
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decreases the effective membrane area, (2) incomplete blocking (Eq. (2)): also called inter-
mediate blocking, is some particles partially block membrane pores, but other particles
can settle over the blocking particles, (3) standard blocking (Eq. (3)): particles smaller than
the membrane pores settle on the inner pore wall due to adsorption and cause the pore to
constrict, and (4) gel layer formation (Eq. (4)): also called cake-layer fouling, is clogging of
the membrane pores by the deposition of particles on the membrane surface and form a
cake. All the fouling mechanisms may lead to a decrease in filtrate volume [5].

Table S3. The modified Hermia model for the simulation of silica fouling.

Fouling Mechanism Equation
Completely blocking Jp = Jpss + Upe — Jpss) e Kelot )
Intermediate blockin Jp = Jpclpsse™ ot ()
& P ]pss + ]pc(eKi]pSSt - 1)

Standard blocki Jp = ——e 3)

andard blockin: S —

& P @+ K’

: 1 ]p ]pc B ]pss) 1 1 ]

Gel layer formation t= In(— - —F—|— ——— 4
y Kgllpz)ss[ (]pc ]p — ]pss ]pSS(]p ]PC) ( )

Jpe: permeate flux of clean modified membrane (m/s). Jpss: steady-state permeate flux of modified membrane after silica
fouling for 24 h (m/s). Jp: the simulated flux of fouled membrane (m/s). Kc: the blocked membrane surface per unit of
permeated volume through membrane and initial membrane porosity (1/m). Ki: the blocked membrane surface per unit
of permeated volume through membrane and initial membrane porosity (1/m). Ks: the volume of retained particle per unit
of permeated volume through membrane, membrane thickness and initial membrane porosity (1/s*m®3). Kg: the ratio of
gel layer resistance and intrinsic membrane resistance times the gel layer mass per unit of permeated volume (s/m?). t:
filtration time (s).
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Figure S4. Illustration of the fouling mechanisms by the models: (a) complete blocking, (b) incomplete blocking, (c) stand-
ard blocking, and (d) gel layer formation.
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Figure S5. Salt rejection by the pristine and modified NF90 [6]. Error bars represent one standard deviation of triplicate
measurements.
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Figure S6. Surface zeta potential of the pristine and modified (a) NF90 [7] and (b) NF270 [8]. Error bars represent one
standard deviation of six measurements.
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