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Effect of Current Density and pH of Electrolyte on Anion-Exchange Membrane Fouling

Jae-Hwan Choi'

Department of Chemical Engineering, Kongju National University

ABSTRACT : Current density is an important operating parameter in the ion-exchange membrane process. We observed the effects of fouling
of a Neosepta AMX anion-exchange membrane (Tokuyama Soda, Japan) in 0.02 M NaCl solution containing 100 mg/L sodium humate. Mem-
brane fouling was analyzed by measuring the change in the electrical resistance in the under- and over-limiting current density regions. The
experimental results found that membrane fouling was negligible at under-limiting current densities, but was increased significantly when an
over-limiting current was supplied. After the fouling experiments, the current-voltage curves for the fouled membranes were measured. From
the curves, we observed increased electric resistance and reduced limiting current density(LCD), caused by the accumulation of humic acid on
the membrane surface. Furthermore, membrane fouling increased as the acidity of the electrolyte solution containing humic acid increased.
This occurred because the fouling of an anion-exchange membrane is affected more by the physicochemical properties of the humic substance
than by the surface charge of the humate.
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Fig. 1. Schematic diagram of 2-compartment electrolytic cell
used in this study.
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Fig. 2. Current-voltage curves for Neosepta AMX anion-exchange
membrane in 0.02 M NaCl solution and in 0.02 M
NaCl containing 100 mg/L. sodium humate.

9 ErolA ZE A7)d 9 EEa(water dissociation) =
7 @ -Jelectroconvection)o] Yo} thA] AF Agol
HlaAst] S7HA 399)FA Hlo] AAHoR ol
oA 3 AF-AL IV sH B2 JEag? 2y 2
AN} Zo] g AAFEA ZFE A3 A 299
9 F¥ol B UehiA Fob SA BHE UYEiA @
Atk olHF A= wtoz Qs FaFA S YFI T
A #A5A Fob7] 92 Aoz A4 @il g
29 AF-AY FAANA A 39 27 39 sy
F7F S7FHAA Noise7b Uehdths Al ol awwk
£ A9E FUSA UBa Q. oleig R
54 & A3 AR AFZ g AMX

%9 AADFLEE Noisert Ueh7] Al&sle A 6
mA/em® FEQE & & lvh. £ LCD o]F Feito] ¥
ee AadoN ARLES} S/ wal Aks Noiser}
A 27k Qo olHe 49 FMo] golemern
ol 350 4 RS 0942 2R HHU Ru-
binstein 5 ¢ AT ey o] &m B A LCD o]Ate]
A7 228 AL nAG FHAA olndy FHol
Q Aoz dysta ok &, E43% ¢

o  HH(electroconvection)

o AN SEET Aagel $AH2 1 25 LCD o4
9 AR/ 524 9ok ANFALE Yosled Bag

A7VEe] A7le o 2Ee 242 FEs AZd w3
7FHAl gk kA BExge)] & fFuito]l o mHd| &
Ao 9 gy BFAEs Z7keHA Hol Fuitol
FIA AHZAA LCD o]Fe A I Noise/} =LA =
7Vete Aoz @gdart
32 MR WHalo mE o 2@o| W&k
AR-AE FAEFg 28 B8 FUae sk Q& 0.02
M NaCl g€ i3t AMX o] LCD e < 6.0 mA/em?
(o]

1g & 5 YA LD A - Fe] JAelA o o@e) 9T

mr

g5 967

2 2337 95k LCD ©]A(3.0 mA/em?®), LCD 2#(5.0
mA/em’), 28] LCD ©]3(7.0 mA/em’) 5 A 999 AE
ool A gt 0 ARG AAlsch FEte] ZFH100 myl)
g AAF SRNA 2/\17P B¢ Y ARLYEE FFs
A g Alole) A7)AEE 3% BAAE Fig. 3] ek

Azke] Aol Jﬁgﬂ o] B FHe] FF= o] H7A
gol Frtste TS HoAw FFE AFL=E we 2
Aol & AolE YERfI itk FAFFLEY 50%
3.0 mA/em’d) AFLEANME 247 59 A7ATGe] 27}
7F A GEhA FRAT 5.0 mA/em’| HE A7 A ol
oRZF EUtS AL B 4 vk 2y FARFEE o]
70 mA/em’old AP BH} # egos <l AVAY
o] 7lslgrH LR F7tEo 2A1Z ¥ LCD ojde AF/LE
AR A71AZo]l F 108 BE ZFrtete ReE Ug
Wt} Fig. 3914 3.0, 5.0 mA/em’o| Al A7) A gHLE)T}
7.0 mA/em’o| A AV ATHLER)S YER]E y&9] 9]

7H 109 AolE UEhiE ik e T FAARUE
ool T 2qe] g AZEA AP & = UK
207 B B 0@ AF F 2@ Yo SHuNE
SR MEEE T RY fz}za AR S0l o)A
9% AF-AG THS 599 WHoE B 2FaY
. Fig 404 Bel%a e A4 LD o4 ARLE

=
9l 3.0, 5.0 mA/em’ll A AP T 2R3 AR-HG =A
< 2F9HA &2 DoAY AF-ALFA(Fig. 2)3F A9 4
Aste AEE B T 2go] ArsA IPHASS &
T3 ?11:} % 7.0 mA/em®o A AP T 2dF ol 1
F-AY F49 BedAe LEHRA &2 ol
]éﬂ XL7] 1‘*0] 3711 -57]'0}—~ % E

A ‘ﬂri}’ﬂ ‘1}01 299 2% LCD 32 e B¢
et £ AR LYHA G2 Helxe LCDE
0 mA/cm’PGA T 7.0 mA/em®e] AEWYTAA AR5

£ LCD7} 5.6 mA/em’E % io}‘ﬁ 9 ogo] A%
8l APHASE & F YAk

35 350

resistance (Q2) for 7 mA/cm?

resistance (Q) for 3 and 5 mA/cm?

time (min)
Fig. 3. Changes in electric resistance of membrane at different
current densities.
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Fig. 4. Current-voltage curves for the fouled membranes after
fouling experiments at different current densities.
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Fig. 5. Changes in electric resistance of membrane at different
solution pH (at current density of 5 mA/cm’).
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