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Characterization of nanofiltration fouling by colored organic matter
— Estimates with the apparent molecular weight distribution

t & @\ LtE
WANG Lei*, FUKUSHI Ken-ichi*

ABSTRACT;  Batch and semi-batch systems were applied to investigate the fouling characterization of nanofiltration
(NF) by colored organic matters, i.e. hurhic substances. A diluted kraft pulp water containing organic colored matter,
with the pretreatment of ultrafiltration fractionation (UFF), was used as a synthetic raw water to examine the influence of
apparent molecular weight distribution (AMWD) of colored organic matters on the fouling mechanism of NF membrane.
Results show that the substances having MW10,000-100,000 in colored organic matters play an important role on the
fouling of NF membrane. A mass of foulant was calculated by the model describing the mass of colored organic
matters transference developed in this study. It is found that the amount of foulant much increases when the fractions of
MW10,000-100,000 exist in colored water. The flux decline or the resistance increase was due to the increase in mass
or percentage of the substances having MW10,000-100,000. If the substances can be appropriately removed
coagulation or UF treatment system, NF fouling would be effectively controlled.
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Figure 1 Schematic Diagram of Semi-batch System

LU ORTALER & 0 o UM L OFUK 252, Fig 1 1R EBREBR £ v, NF HEA B LICE Y L
TEH A AT 0.35MPa DESTH 140 Wik A2 1T o7, REFS 0.0034m2, FACKIEX 20C, &
JLROBHRREERE 300rpm [ZE5RE L1z, BIEICZOW T, EFRUA THEKBEORIRE L2508 5
sz, Bk, EBEA. FEAD TOC & E260(1 em & /V) & RERE 5% L=,

—O—TOC in diluted kraft pulp water —&— TOC/E260

g 60 300 5
g 50 TOC=3.0 (mg/L) 200 - 7
& 40 | E260=0.15 (cm-1) 100 &
§ 30 0 §
by 20 D
(9
8 0 boom O d 8
=
o Qm“@ @9““ \Q9°Q o o H\,““Q A
AN \N\ QQ“H QQQH QQQQ o o @ o® §§‘
el \B Q- AR ?
NN
Figure2 AWMD* of Diluted Kraft Pulp Water

( *Apparent molecular weight distribution)
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Tablel  The Apparent Moleculer Weight Distributions( AMWDs) of Raw water

o) 0. 45 am~ ] MWI00.000 [MW30.000~ [MWI0,000~ |MW3.000~
Raw water ~0.45um  [MWI00.000 | ~30,000 10000 3,000 1,000 MW1,000~
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Pretreatment by 100,000Da (RUN2) 0.00 0.00 2288 18.30 433 112 53.36
Pretreatment by 30,000Da (RUN3) 0.00 0.00 0.00 2373 5.62 1.46 69.19
Pretreatment by 10,000Da (RUN4) 0.00 0.00 0.00 0.00 737 191 90.73
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Figure 4 Variation of TOC/E260 in Stirrer cell
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Figure 5 Effect of Physical Cleaning on Filtrate Flow
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Figure 6 The Foulant Mass was Accumulatied on Membrane
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