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Abstract

This study was performed to investigate the effect of organic characteristics and feed water solution chemistry on membrane
fouling index such as Silt Density Index (SDI) and Modified Fouling Index (MFI). Specifically, Aldrich humic acids (AHA)
and Suwannee river humic acids (SHA) were used in SDI/MFI experiments. Higher SDI values were observed with increasing
organic concentration. AHA with larger molecular weight (MW) and SUVA (=UV,5/TOC) resulted in higher SDI values,
compared to SHA. The feed solution chemistry (i.e, pH, ionic strength, and hardness) also affects SDI values to some degree.
In particular, SDI increased with increasing hardness (Ca*') concentration for AHA. Unlike SDI, the MFI developed on the
basis of particle cake filtration theory, was not accurately assessed due to internal fouling by organics such as pore adsorption

and subsequent pore blocking.
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Fig. 1. Variation of membrane fouling index (AHA and SHA).
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Table 1. Average molecular weight and SUVA values of

AHA and SHA
Organic SUVA Molecular Weight (Da)
]
M, = 2,400
AHA .83 )
o8 M, = 4,170
M, = 1,930
SHA 3.98 M, = 3250

M, = number-averaged molecular weight
2 . .
"My = weight-averaged molecular weight
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Fig. 2. Molecular weight distribution of AHA and SHA.
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Fig. 3. DOC vs UVyss curve of AHA and SHA.
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Fig. 4. Effect of SDI variation against organic mass adsor-
bed on membrane surface.
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Fig. 5. MFI evaluation for organics.
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Fig. 6. Effect of solution chemistry on SDI.

Table 2. Characteristic of membranes used in pilot testing
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Fig. 7. AFM images of RO membrnaes.

5 3 Surface
' 0 ; ial(mV ’ le(°
Membrane Salt(NaCl) removal(%) Zeta potential(mV) Contact angle(°®) roughness (nm)
BE 96.0 37.7 78.64
FE 99.5 36.5 87.62

"Indicated data by manufacturer
’10 mM KCl, Electrophoretic mobility measured at pH 7.8
*Sessile drop method
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Fig. 8. Comparisoh of fouling behavior (BE and FE).
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