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Application of Nanofiltration for Heavy Metals and Natural

Organic Matter Removal
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Abstract

This research studied the treatment of heavy metal and natural organic matter by nanofiltration using bench-
scale crossflow test cell. Polyamide nanofiltration (Hydranautics NF membrane model, ESNA 1-4040) was used in this
study. Experimental results showed that solutions including heavy metal (copper, manganese, iron, cadmium) and
NOM had greater flux decline than the solution containing with only heavy metals. Removal performance for heavy
metals increased with the solution containing heavy metals and NOM, indicating the effect of combination between
positively charged metals and negatively charged NOM. Solution having iron ion caused a greater flux decline than

the solution having other ions. Combination effects between heavy metals and NOM could caused a loose cake

formation at the membrane surface, thus lowering flux decline. Irreversible fouling resistance (R ) after chemical

non-rec

cleaning increased for combined heavy metals and natural organic matter, possibly due to reduced charge repulsion

between positively charged metals and negatively charged NOM, thus causing accumulation on the membrane surface.

Keywords : natural organic matter; heavy metal; removal; nanofiltration membrane
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Feed Conductivity Removal (%) Metal ions Removal (%) | TOC Removal (%)

20 mg/L Cu + 10 mg/L NOM 80.0-84.3 (82.6*)
72.0-78.2 (75.7%)
79.0-82.7 (81.1%)

78.5-85.3 (82.8*)
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20 mg/L Cd + 10 mg/L NOM

91.5-94.7 (93.3%)
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82.4-87.3 (84.3%)

NG () AURDINIINATDY

HAYDININATUNIUVYDINITYAA UV UTONIDINVIY
nlu
MIANHINAVDIANUATUNIUYDINITYAAY
vougensoamuuu lulagaisazars lavzneauad
WM AN LA INLAZEITOUNTO5ITULIA
AATILHINUUDTIA0IANUAIUNIUYDINTYARY
HUVBYNTY A1T19T 3 LAAIAIAIUAIUN UL
<
DUNTUVDIAITAZAIBTANTNOIUAT UNINITE IHAN
= a A Aa A A
UAALNINLAZAITOUNTITITNBIA lasNA Ry
v A Vo
YDIAMUAIUNIUYDUEBNTBIU U (R ) 1A
561X10° m ' 91AP1TANNINVINAITAaza 189N
A0 UNTI5ITUFIA T AIANUAIUNIUINAITA
y 2 - a
a5 isainlesougeiiga (R ) e19imainns
AL AUAIVOITITOUNT 5T IUFIAVUAIVDUTONT D
Ty dewanenisanasveadandaisazalonas

v 1
IRAIANNAUMUYBINIT QAR UNIHNAYDUTDNT B
(R,) g9 Msazareniilavzediuforldm R  uaz R,
9 1 A = @ A ?1‘/
doundl letieunudlsazaleninilanzuay

a ~ a I a
A3oUNIIFTTNNA oruunanInniRamsazan
ANUINTUYRIAITAz A1 Tanz U NUAIUBUTDNT BT
2 g ¥ Adq wa 9 A o
Faurunlndiiniiveuensoaazvav19n13
Tnarubonses nazdaimunmsduarvestlszquan
Tavzwiiniuasounsdsssumaanaliainiiu
daumu R Yovasernilosnnmsazaudiveudn
MAIVUAIVDUTONTBI VAT NAIAUAIUMU R

4 H 9
IAwnIuraIniinsdedleasiaiininsanaz
Ao INMITuAIves Tangminuazasounsd
sssumamliinamsgaduluguaz/msedzauuunn

VoUTONTD

A19519N 3 wmlmmmé’mmummm‘;qmé’fmmzﬁanimsm‘uuﬂu

Resistance (x 10™) (m ')
Conditions
R, R, R e R;
20 mg/L NOM 4.380 1.598 1.656 6.576
20 mg/L Cu 1.311 0.092 0.539 6.803
20 mg/L Cd 3.853 0.123 0.619 9.469
20 mg/L Mn 1.545 0.194 0.418 7.762
20 mg/L Fe 2.165 0.221 0.690 8.682
20 mg/L Cu + 10 mg/L NOM 4.350 1.064 1.433 11.369
20 mg/L Cd + 10 mg/L NOM 5.591 1.102 1.338 11.880
20 mg/L Mn + 10 mg/L NOM 2.330 0.959 1.527 10.421
20 mg/L Fe + 10 mg/L NOM 3.604 1.123 1.616 11.948
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