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Analysis of Anion Transport in Chlor-Alkali IM Process
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Takuo Nishio, Kazuo Umemura and Tatsuhito Kimura

It's important to understand the behavior of anions such as Cl -, CIO;™ and SO/ in
chlor-alkali IM process for enhancing caustic quality. We analyzed the influence of
operating conditions and cell structure on anions transport in a membrane and derived an
experimental formulafor the estimation of chloride content in caustic soda. Thisformula
was shown to be useful for chlor-alkali producers to optimize the operation conditions
using the examples of the application under wide conditions.

1. #&

WAEDOBEE - AT AV F—BEICMS LT, &
KB LEZEE Y — 52l 5 8EER S
O Z GRS A F o IME) & 55
WU EDLYDOOH 5,

JHAY - CTIRE R OERIZE 2 2R FIZH LA
F U EER L CE 2, —T, HE,LIEEN
JE AL D RIR D B IR ORI L. D B Ik
B OBIED HIZ6kA/m? L E DB BIEE THRE
R CE S EAI RO LNTWES, 72, B
MO ECEITREICIT AN 2 TR O WEIIRIC
HEME BF S Y7 MEIERENDIEL, T T
MEIZIEAKEL B> TETWVWL, TNHDOEFC
o 25 BIAGIKPIRIF-80202 X L & L7 4 O3
EABASE - LT &7

2T, ThoDHTHLREORED LN THS
NTMx2 A O S, A F ¥ 33 £ 1 R i
BT LMY =S oK E LT =% v
DIRFEICER L, SRR B S ENT =4
YOG Z D EBIIOWTHET b,

2. IMGRE 1 7 2 RXRIR

Fig. 1ICIMEIC X 2 BHRER OB 2 RT, 1
T VRO Bk AR A L BRI K & AL
LD EBET 2 &, BfBUG I & ) Bifi= Tldii
A, BSOS L ) BRE TIIREN R & KR

1t A 4> (OH) »5AET S, T4 F v cHfi
BEADOHEZALTWAD, FEhEF b aA
F v (Na*) ASEBIRAICEB L. BEiRE TIE95% L
LoOEVERSHECTAKREEILS bY 74 (NaOH) A°

H
+H—% )

Return Brine _ NaOH

apouy
z
Hm
apoLreD

A
o
T

Feed Brine

Water

lon Exchange Membrane 7

Fig.1 Principle of IM method for chlor-alkali
electrolysis.
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Fig. 2 Design model of ion exchange membrane for
chlor-alkali.
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Fig. 3 Anion transport through membrane.
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Fig. 4 Dependence of NaCl content on caustic soda
concentration.
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Fig. 8 Dependence of NaCl transport on C.D..
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Fig. 13 Dependence of NaClO; content on caustic
soda concentration.

Fig. 14ICREKIBEOREZRT, ClLAF v &
FARICIT & A SRR R S v,

LI M TR R NaCIO R EE D LA 23AR H i 5 25,
ZIFMERIE KT DOCIO, 4 F ViRER —ZEICLTw
T, REKBEELZ TP 570 B EKEEZ T
5 e, EVNICBUT AHEKOMRERAREL 2,
MR E L TOREARTDOCIO A F ViR EH L,
IR X BT b b HEH T OD B K &
K lpolelbEZz25N5,

Fig. 15ICIREDRELRT, Cl A+ v 0&E#EL
[ B 12 B I I8 B WV T NaClO B EEAY B L Tw
5o

6kA/m2, 90deg-C, 32%NaOH,
NaClOg=4g/l in Brine

pm)
N
o

-
[&)]

=
o

NaClO5 in NaOH (p
[§)]

120 140 160 180 200 220 240
NaCl (g/l)

o

Fig. 14 Dependence of NaClO; content on anolyte
salt consentration.

6kA/m?, 329%NaOH,200g/l,
NaClO3=4g/l in Brine
20

15

10

NaClOg in NaOH (ppm)

0 R SR S ‘ ‘ ‘
60 65 70 75 80 85 90 95 100
Temp. (deg-C)

Fig. 15 Dependence of NaClO; content on temp..

32%NaOH, 200g/l, NaClOz=4g/l in Brine

20
£ 90deg-C
£ 15
5 ) 85deg-C
T C]
Z 10 *
c
5 S
S s 5
3

0

0 2 4 6 8 10
C.D. (kA/m?)

Fig. 16 Dependence of NaClO; content on C.D..



Fig. 16ICBILEE DR E L IRT, Cl 44+ VD
& AR EMBEN S Fig. 1712 F L 72,

BILE DT 3 2 12V NaCIOsiEE2S B L C
WAHEDIFCL A F Y EFRUTH DA, EBHEENIZE
MBEIKGEET, ClA v ERELSBARLZEN
bhb, ZIUECIO, A F Y IEClL A4 F+ Vi, X
B T-QDEEN/NE NI L ERBLTVWS, 5
WCERBORELZZITICWEL L, BEREREEIC X
BHWBNHEI/NS W E LB TE D,

32%NaOH, 200g/l, NaClO4;=4g/l in Brine

2.0
t 90deg-C
Ils
g 85deg-C
=
z . O o
P O
O 05
(@]
©
b
0.0 L L L L
0 2 4 6 8 10
C.D. (kA/m?)
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Fig. 18 Dependence of Na,SO, content on caustic
soda concentration.
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32%NaOH, 200g/l, Na,SO,=9¢g/l in Brine
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Fig. 22 Dependence of Na,SO, transport on C.D..
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