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Fig.2-1: The Schematic diagram of NOM fractionation pro-
cedure.
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Fig.2-2: Schematic description of the crossflow RO membrane
test unit.
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Table.2-1: Characteristics of the RO membrane.
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Fig.2-3: Experimental protocol for RO membrane cleaning

test.
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Fig.3-1: Apparent molecular weight distributions of DOC in

Lake Biwa water.
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Table.3-1: Characteristics of Lake Biwa NOM in feed tank.
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_ DOC SUVA H ERCEE
B e ERE
mgC/L L/m/mg mS/m
RO R ALEE 5 BR Bl 4 i 1.91 1.15 1.1 16.8
LB R E )
ROMEALERERER#E TR  21.33 1.34 8.9 200
RO PR ALER 5B B B4 B 2.14 1.30 7.8 4.5
LB=30kDa
RO EALIEEAER 4R T 4 22.19 1.37 7.9 57
RO FE LI 5 B B oA B 2.23 1.36 1.6 19.9
LB1k-30kDa
RO EALERERER#E TH  26.73 1.38 8.3 200
RO PR ALER SR ER B 4 B 0. 61 1.21 1.4 10.5
LB=1kDa
RO FEALIEEABRHR T 2 14. 41 - 8.1 420
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Fig.3-2: Effects of the fractional components of Lake Biwa NOM
on flux decline for RO membranes.
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Fig.3-3: mass balance of RO membrane fouling tests for Lake
Biwa NOM.
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Fig.3-4: mass balance of RO membrane fouling tests for Lake
Biwa water.
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Fig.3-5: Apparent molecular weight distributions of Suwannee
River NOM.
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Table.3-2: Characteristics of Suwannee River NOM in feed

tank.
A A SUVA pH BERUCEE

L/m/mg ms/m

SRESE  ROIRAMIPEXERBALAEE 2.3 7.0 0.2
ROFEALIFERERHE T 1% 3.6 4.1 4.2

SR1=kDa  RORRALIEGHERBASAEF 2.6 7.6 0.2
ROFEALIEERERHE T 3.7 4.2 3.1

SR=1kDa  RORRALIZZXERBALAEF 1.1 6.9 0.3
ROFRALIEERERHE T % 2.0 4.3 2.6

Suwannee River NOM 45y D it K OK T
% Fig.3.6 |Z/: 7, Suwannee River NOM (23 T
I3, RArERL Sy . SR=1 kDa, SR=1kDa Ok DJIE
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Fig.3-6: Effects of the fractional components of Suwannee River
NOM on flux decline for RO membranes.
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Fig.3-7 12779, SR R4, RO BEMREMIE RERIC
FoTUFE 100%BEDOMERENMIE LT, —J7., /il
SR=1kDa 8L SR=1 kDa (3¥t#4%L ThiEIT %
IR NEIE L7 o7, Fig.3-6 BXL O Fig.3-7 75
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Fig.3-7: Mass balance of RO membrane fouling tests for Su-
wannee River NOM.
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Abstract

The role of different molecular weight fraction of natural organic matter (NOM) on the
performance of reverse osmosis (RO) membrane was investigated. The NOM in Lake Biwa
(Japan) and Suwannee River NOM (USA) were fractionated by two UF membranes (MWCO:
30 kDa and 1 kDa). All fractioned samples including the unfractionated water were used to
investigate the effect of the molecular weight components on the contribution to the RO
fouling. The lowest molecular weight fraction (=1kDa) exhibited the worst flux decline.
However, it was also found that the presence of NOM components with a broad molecular
weight fraction could suppress the flux decline of RO membrane due to the interaction among
various NOM components, which provides very important information on the future appli-
cation of RO membrane to the water resources similar to Lake Biwa and Suwannee River.

Key words:
low pressure RO membrane, fouling, natural organic matter, molecular size fractions






