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1.

Raw water quality

Table S1 Quality of raw water taken from Songhuajiang river

Indexes Ranges
Temperature (°C ) 0-28
pH 7.53-7.81
Turbidity (NTU) 11.8-35.4
DOC (mg/L) 5.41-7.55
UVass (cm!) 0.172-0.218
Total count of bacteria (CFU) <3000
Total count of coliforms <1200
(MPN)
K* (mg/L) 3.42
Ca*" (mg/L) 20.83
Na* (mg/L) 15.12
CI (mg/L) 8.89
SO4* (mg/L) 17.28
NOs3 (mg/L) 4.60

2. Experimental ultrafiltration (UF) system
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Fig. 1 A schematic diagram of the bench-scale UF system




3. Fluorescent excitation-emission matrix spectrum (FEEM) of the reconstituted NOM solution and
permeate samples
FEEM was used to characterize fluorescent components in the feed and UF permeate. The FEEM spectra for the

feedwater and permeate samples are shown in Fig. S2.
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Fig. S2 Fluorescent characteristics of NOM in the raw water: (a) reconstituted NOM solution, (b) UF permeate in

absence of the cations; (¢) UF permeate in presence of Na"and (¢) UF permeate in presence of Ca?*



4. Analyzing FEEM data of NOM via the Para-factor modeling
PARAFAC modeling procedures conducted were similar to that described by Stedmon and Bro [1]. Briefly, a dataset
of 44 EEM fluorescence data were modeled using the DOMFluor Toolbox in Matlab® according to the recommended
procedures [1]. With the PARAFAC analysis, spectrally overlapping EEM data can be mathematically separated into
chemically independent fluorescence components. A series of PARAFAC models consisting of between 3 and 7
components were generated. The number of fluorescence components was identified by a validation method
including residual analysis, split half analysis and random initialization analysis. Three components were identified
in this work as shown in Fig. S3 and the wavelength pairs for the identified components are summarized in Table S1.
Component 2 is in the region of protein-like fluorophores, whereas Component 1 and Component 3 are indicated to
be humic-like fluorophores [2]. The maximum fluorescence intensity (Fna) of each component in each sample
generated from PARAFAC model has been used to estimate the relative concentration of the corresponding
component in a sample, and excitation and emission loadings indicated their characteristics excitation and emission

spectra [2-4].
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Fig. S3 Fluorescent components identified from NOM: (a) component 1, (b) component 2, and (¢c) component 3

Table S1 Wavelength pairs for three types of components identified in the FEEM spectra of NOM

Components C1 C2 C3
Wavelength pairs | Ex: 230(300) nm Ex:230(280) nm | Ex: 260(350) nm
Em: 412 nm Em: 330 nm Em: 465 nm

Description Microbial humic like | Protein-like Terrestrial humic-like




5. Mechanisms for NOM fouling in the absence or presence of Na* and Ca**
To understand the mechanisms for EfOM fouling, the filtration data were analyzed via a combined model proposed
by Ho and Zydney [5]. The plot of J/J, versus time, ¢, was fitted to Eq. (1) via a nonlinear optimization using the
curve-fitting tool in MATLAB. d°t/dV? versus dt/dV curves of all the filtration data were plotted, and the dominant

mechanism was determined according to the following equation.
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where ¢ is the filtration time, V is the total filtered volume, and »n implies the filtration mechanism, with n=2 for

complete pore blocking, n=1.5 for standard blocking, n=1 for intermediate blocking, and »=0 for cake filtration.

The required derivatives in Eq. (1) were evaluated in terms of the filtrate flux.
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where dJ/dt was numerically evaluated by differentiating the flux versus time using the curvefit toolbox in
MATLAB® 2014 (Mathworks, Inc.) to obtain the derivative of a series of piecewise cubic polynomials that were fit
to the raw data. The exponent 7 in Eq. (4) was analytically evaluated by differentiating the logarithm of @’#/dV? with

el

The required derivatives were evaluated using Eq. (2) and (3), and the n values were evaluated in different phases

respect to the logarithm of dt/dV'.

n=

throughout the filtration.

+ data

model O Ailtration volume + data model O Afiltration volume

450 450
1x10" 4 i 1.4x10" ]
] J 400 (b) n=00085 00
9x10" 1 I * 1
X 130 1.2x10" 1 Hh‘%—ﬁ 350
i b = fe) L =
8x10" 30 B _ . o Jsw E
o 1 ] o <0 1.0x10" - o ] =
£ 710" lso g E 4250 £
= 1 1 £ =z 10 1 -
S 6x10" 200 S L 8.0x1071 4200 2
=] 4 = 4
= 4 =T~ g
0] {100 = {100 E
4x10"° - 1 = . 1 =
1 450 4.0x10 " 450
3x10" ]
T T T 0 T T T T T T 0
4.0x10° 8.0x10° 1.2x107 4.0x10° 8.0x10° 1.2x107

3.
dt/dV (s/m’) dt/dV (s/m’)



+ data model O filtration volume

11 =
1810”1 (c) n=-0.1000_
1.6x10"
1.4x10"
1.2x10"
1.0x10"

10

8.0x10

dt/dV’ (s/m”)
Filtration Volume (mL)

6.0x10"

10

4.0x10"

0
T T T T T T T T
4.0x10°  80x10° 1.2x100  1.6x10"  2.0x10

dt/dV (s/m’)

Fig. S4 d’t/dV? vs dt/dV curves for the filtration of reconstituted NOM solutions: (a) NOM, (b) NOM+Na*, (c)
NOM+Ca?". Values of n in eq S4 are evaluatedand shown. Filtration volume versus d#/dV curves for the filtrations

are also shown.



6. Characterization of clean and fouled membranes by Attenuated Total Reflection Fourier transform
infrared spectroscopy
Functional groups of foulants on the membrane surface were characterized using an attenuated total reflectance

Fourier transform infrared spectrometer (ATR-FTIR, Spectrum One B, Perkin Elmer Inc., USA). The measured range

of wavenumber was between 4000 and 500 cm1.
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Fig. S5 FTIR spectra for fouled membranes after filtering reconstituted NOM solutions
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