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SELEMION" is The Pioneer in lon Exchange Membrane.
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Applications for SELEMION™
SELEMION™ lon Exchange Membrane Jections for S Y
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Process Application
SELEMION™ is a hydrocarbon type ion exchange membrane that has been developed
and manufactured by AGC (Asahi Glass Company). TLEGET BEIY
Diffusion Dialysis Acid recovery
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Since we entered the membrane business in 1950 we have made continuous

developments as a pioneer and through this we have tried to expand the application | BmiiE
range of membranes. Demineralization in food industries
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We are able to provide various kinds of electro dialyzers, diffusion dialyzers and [ Desalination (tap water)
electolyzers to achieve the best membrane performance.
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Acid recovery
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Based on our long and wide-ranging experience, we are able to propose the optimum
membrane process for each of our customers.
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Substitutional reaction

BRHE
Electrolysis

24 B
Reduction/oxidation reaction

BEER
Electro organic synthesis
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Through close cooperation between AGC and AGEC (AGC Engineering Company), we perform membrane
manufacture, process design, stack assembly, plant engineering and maintenance.



SELEMION™ Reference Data SELEMION™ Process

[—f%F&/General purpose membrane]

B Al B 7 2/ AR P21 7 SRR e e . .
Type Cation Exchange Membrane Anion Exchange Membrane BB X\ é *ﬁ Electro Dialysis
#fR&/Product Name CcMV CMD AMV AMT DSV
4 - -
L R BaE =% S ez ¥ # characteristics
iati Strong Strong I
Characteristic Stapded (Thick) Standard (Thick) resistance
R BB RSB BB RSB A Q ESENEERBRZEHNEL CHIE BEETEVET,
e Electro dialysis is a method for desalination and concentration with a DC current applied.
B E . - = o o = == - N
Thickness | 4™ 130 400 130 220 100 QO A UTBBIED L SHBEREEUREE UV ). ERIDERBEARCHIRT 2T ENTEXT,
HAAY Na* Nat e ol ol Electro dialysis does not need chemicals that are commonly used with ion exchange resin tower regeneration.
Counter lon & &
~ ~ )b A e SSE R J— =
" Q A A VHEDIEEYIEA 7V REEBBUEV S B IR DD BN ERRLATHEIET .
Burst Strength il~E BIE Le Qe By Bhue Electro dialysis is able to separate valuable organic materials from salt as it only permits
ionic materials to pass through the membrane.
0.5mol/LNaCl  |Qcm? 3 17 28 6.0 1.1
© 0.5mol/L CaCl= |{Qcm?
2 | o 0s |acm?
gé Smol/L NaN©s | e 6 A& 17 3ZHFE ~ Anion exchange membrane [EE]
”‘.U!” 0.5mol/L Na2804 |0cm? 8.5 C:fs1 7> %~ Cation exchange membrane
& | osmo/LHCI  |ncm? 0.75 25 45 0.75 RE®R P ) 0 70 BGA T IR A A VU RIREER (S AR—T—ZTU
0.5mol/L HeS04 | QCm? 0.75 55 1.2 ! = CELHHERBL. T DinC 1 NOBEZEELER T . FERAID
05mol/LNaCH - |aom? 3 A A [Concentrate B 7/ SR BB RIDE A 7 SR TH IS N RN —
£l . 1 & T v |- 1 RIBBHER (D) LN, ZNERRHCHBADEA 4>
Sigg| e >0.96 >0.94 done KNS N | SEHRE BRARRIDREA 7 /SRR THEISTE AN — R R
= ) P> = . . i —
= e >UEE >0 + -| oL |+ - = (CE) LHENF T . ERBENME CIIDELCENREICEE
B Special branel e e ev ) SNBSS EICRRZHIGT LEGA 7 VISR BICEan o> T~
TR EDGC'? PUTPOSO membrane - — : - : - * i EEBL CEROCEICEBUE TN, CEORIEA
7 CRE P 213 + - Nat |+ - B o b B = = o | — 2 P T 5 —
Type Cation Exchange Membrane Anion Exchange Membrane @ . | a . |- @ |FheA F AR TSN TWVDTHIC. EBICEREDDZ(C
- N = :CAL_ . — BET D ElFTEE L A
muR/ProdwotName | HST | ©S0 | OMF | AW Aoy Al N oo H o oo | BHHICUTIA 4 Y BDENSEMDCR[CBHLET ., BRE
s ARZy | mEREE | SR | SEEE | (HERSE | mERE | s “T - I - U CDE TSN, CRICEBIND T EITHDET
Characteristic HT Monovalent High Monovalent | High temp. Oxidant + - Na* |+ - Lo
selective |ion selective| durability | Weak Base | jon selective proof proof A Na® |- '_K A Na® |- [ Description]
B 2 ESE ESE ESE ESHEN ESEN ESEN TREGEH + - + - An electro dialyzer is composed of anion and cation exchange
Usage ED ED ED ED ED ED DD membranes stacked alternately with thin spacers between
B = them and a pair of electrodes at both ends.
Thickne:s um 150 100 440 130 130 300 150 NaCl soln In an electro dialyzer, two types of chambers are thus placed
o . R R N ) ] N H%iﬁ_i %ﬁﬁi miﬁi betwgen a palr.of e]ectrodes. . N .
Counter lon b NE I S04 cl Br S04 Desalination  Concentration  Desalination One is a desalination (D) chamber that is partitioned with an
e cramver camver chamver anion exchange membrane on the anode side and a cation
BUFS:‘S tr:ngth MPa 0.2 0.14 1.0 0.3 0.14 1.2 0.2 exchange membrane on the cathode side.
The second is a concentration (C) chamber that is partitioned
0.5mol/L NaCl | Qcm? 29 37 20 05 with a cation exchange membrane on the anode side and an
o | 0:5mol/L CaClz | Dem? 33 anign exchangg membra.ne on th.e cathode side. .
}ﬁé 05mol/L NaNOs | Dam? 5 Saline tw?tzr. |tsh dgse;llma:)ed dln :h?h D IctlgmtI)ertantql is
ﬁ% A — 13 concentrated in the C chamber, due to the electrical potential.
& | 05mol/L Hel Qcm? 0.3 5 35
0.5mol/L HeS04 | Qcm? 0.3 0.4 17.5 11
0.5mol/L NaOH | Qcm?
Y
#38| tNa" >0.97 >0.95
=2E -
£2 t-Cl >0.95 >0.97 >0.95
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The data published in this catalog are subject to change without notification.
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The values in these tables are only for reference, but not guaranteed values.



HLE0EMT Diffusion Dialysis

4% fﬂ Characteristics
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An original diffusion dialysis state of the art ion exchange membrane process that has been developed by AGC.
This diffusion dialysis enables the recovery of clean acid from waste acid that contains metal ions such as that
used in pickling or aluminum anodizing processes.
Diffusion dialysis is a cost effective process because the difference in the acid concentrations either side of the
membrane is used as the driving force for acid recovery instead of electricity
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[ Description]

Many anion exchange membranes specially designed for this
purpose are stacked with a thin spacer gasket inserted
between each membrane. Waste acid is fed on one side of the
membranes, and water is supplied to the other side of
membranes as a counter flow. Acid in the waste is recovered
on the water side, through the membrane, this occurring
because of the acid concentration difference. On the other
hand, metal ions are left in the waste because of their large
size and their positive valence is repulsed by the anion
exchange membrane. Thus, clean acid is recovered effectively
with a diffusion dialyzer.

E}ﬁ%%\,]é*ﬁ Substitutional Electro Dialysis

!ﬁ fﬂl Characteristics
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Substitutional electro dialysis is one applied electro dialysis process.

This process enables the manufacture of an organic acid or base derivative from a corresponding salt form

by replacing the counter ions with hydrogen ions or hydroxide ions.
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mﬁ*ﬁ Double Substitutional Electro dialysis

4% f‘ﬂ Characteristics

BRREORIREL T LSV ZEAT & BRREBTRD

N=FaN
A= mu]

In an electrolyzer, SELEMION™ separates the anolyte and catholyte to achieve efficient electrolysis.
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Double substitutional electro dialysis exchanges counter ions between two ionic chemicals.
With this process, no additional purification process such as crystallization is necessary and
simultaneous concentration is also possible.
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SELEMION™ Application

FIAGI 1 B ERHIE/ B8 Electro Dialysis Desalination / Concentration
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Electro dialysis desalination is the most popular ion exchange membrane process and

is used in various fields such as the following:
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SEREMTOEX 706
Ex. Electro dialysis process flow

BKRREICKDRIERE

Table salt production from seawater

SE TR DIIERFIA

Desalination and reclaiming of wastewater in various industries

HAKDIHIE-BHNIC K DEEKDELE

Desalination and nitrate removal for tap water

SERMmE

Desalination in a food industry

EEEREKDEEIY A )b

Desalination of wastewater from an activated sludge process

RIS IZR K DR

Desalination of leachate from a landfill site

)73

Filter

Bimas
Rectifier

L ESEE

Electro Dialyzer '

L -

DW-3EZY(Type DW-3E
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Raw solution
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Concentrate Tank
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Anolyte Tank Catholyte Tank Blower
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Example 1: Table salt production from seawater

BiE
Table Salt

T8O FI A

Discharge/Reclaim

(7357)8 >> R
Dilute Discharge
EK —RiEE /| y| BB
Seawater 1st Filter 2nd Filter " |electro Dialysis
K | R p | EDIEE WiE
Concentrate Evaporation Centrifuge Wet Salt
EK RiEK (253
seawater Concentrate Dryer
NaCl 256.70g/L 190.10g/L
Ca 0.38g/L 1.20g/L
Mg 1.20g/L 1.20g/L
S04 2.54g/L 0.24g/L
pl2:HAKDBEN
Example 2: Nitrate removal for tap water
HEKRYT E BB > FRE > K&K
Well Pump Filter Electro Dialysis Disinfection Tap Water
== HFEK BrtEaK TR
Well water Dilute Concentrate
JRE/Flow Rate 90ms3/h 85.83m3/h 4.7m3/h
TDS 910ppm 523ppm 7.894ppm
NOs3 120ppm 45ppm 1.474ppm
o ==
13- R IB=EHK
Example 3: Leachate from a landfill site @
Dilute
=K =715 BRI JEMERR p | FL—hiEE ] BRUEMNT
Leachate Biological Treatment Coagulation Activated Carbon Chelate resin Filter Electro Dialysis
=K gk K REK
Leachate Dilute Concentrate Concentrate
JRE/Flow Rate 1.9m8/h 1.58m3/h 0.32m3/h +
TDS 21,700ppm 460ppm 126,600ppm RE >
cl 12,000ppm 200ppm 70,300ppm Evaporation

EfiE
Salt
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An original diffusion dialysis acid recovery process that has been developed by AGC . ysisp ’\Héalsf%? ’\Héal;?%kﬂ
This diffusion dialysis process is simple and easy to perform because the acid concentration difference is utilized as the acid transfer

driving force instead of electricity. l
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Aluminum sash anodizing acid
cERIVTIUY—-TIVZEIVFUIR
Aluminum foil etching acid
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Steel surface treatment acid Waste Acid
& ATFVUAKREER . i A 25

Stainless steel surface treatment acid %j@ a?E Filter

—

S EEETE

Noble metal industries TLAGEITIE [EYNER

N Diffusion Dialyzer ecovered Acid

\\\\\‘\‘ %Eﬁ%l% (Diffusate)

Various metal industries

« v y y i
Heater

T-484(Type T-4)

&R/ Dialyzate 2 g@&gg;ka }%alzz zidj-raﬁ *%Zjé%a{e? ngﬂ%%iﬁ%nk
Flow rate | 556.5 L/h
L+ 0.4 mol/L #lik/Pure water
T-NOs 404 g/L Flow rate | 550.0 L/h
T-F 36.4 g/L p
Fe 27.2 g/L %UFH@IJS-%;—EEM E’flﬁlﬂi Electro Dialysis Acid Recovery
/R ——x o Q o 3
B Pecovery BREMBEINE. ACCIERF I MR UIIKER- 7 VB IREBRER ALBEN IO TY,
o) . \ — e S = - < N SN — -
noe | oo KEFA 7V EBRRNITEBL. SEA 4 Z2FBUIC VKRS 1 RIRBBRZER T BT EICRD.
T-F 38% BRUENT COBO ) B EELUD AL ED T UL,
Fe 7% An electro dialysis acid recovery process has been developed by AGC.
Hydrogen ion selective membranes have been newly designed for this process.
- - It makes possible to recover a concentrated acid from waste acid containing metal ions.
B/ Waste acid [EYREL/Recovered acid
Flow rate | 540.0 L/h Flow rate | 5633.5L/h
H* 3.5 mol/L H* 3.1 mol/L FILSERR
T-NOs3 185.0 g/L T-NOs3 145.1 g/L Aluminum sulfate
TF 60.0 g/L TF 228 g/L -
Fe 300 g/l Fe 20 g/l Flow rate L/h
H2S0a4 40 g/L
Al 40 g/L

Electra Dialyzer

fiZk/Pure water

Flow rate 76 L/h |—}

FEES/Waste acid [EINE/Recovered acid - — -
_AFY -
Flow rate | 1,409 L/h Flowrate | 1,117 L/h CH-4% (Type CH 4)
H2S04 156 g/L H2S04 183 g/L
Al 11 8/L Al 0.96 g/L
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Electro Dialyzer/Diffusion Dialyzer/Electrolyzer

BRUBHTE HBCENTHE EFE
&Rt /Stack Type Electro Dialyzer Diffusion Dialyzer Electrolyzer
DW DS | DB | cs CH T E
PR It Fig Egﬁﬂe%riaﬁll Eaﬂéiﬁ &K e iz EIT IS —fi%
Size Type Purpose Desalination Desalination Tap Water Concentration | Acid Recovery | Acid Recovery General
fE<t%&/Membrane size mm 160x280 160%x240 160%x240
- om [&®Ef&/Membrane area m? 0.045 0.038 0.038
’ BEM#/Effective membrane size | mm 120%x175 100%180 100x180
Lab Type O B E#/Effective membrane area m? 0.021 0.0172 0.018
BRAXIE/Maximum cell pairs = 20 19 (sheets)
fE<t%&/Membrane size mm 180%x550 180X550 180X550 270x550
A 17 [E®E#&/Membrane area m? 0.099 0.099 0.099 0.149
Small | Type 1 [EB &/ Effective membrane size mm 130%X390 110%x380 130%X390 200x480
[EE%ImE#E/ Effective membrane area m? 0.051 0.042 0.051 0.096
RAXE/Maximum cell pairs = 200 100 100 (sheets)
fE~Ti£E/Membrane size mm 550X%1,120
3 FXE E/Membrane area m? 0.616
e B [EB%h~ 4/ Effective membrane size mm 470X900
BB/ Effective membrane area m? 0.423
BRAXIE/Maximum cell pairs = 220 (sheets)
fE<t%&/Membrane size mm | 550%X1,120 350%2,000
chE = FEETE/Membrane area m?2 0.616 0.700
Middle | Type 3E [EH%0 4/ Effective membrane size mm 470%X840 250x1,700
EE 3R/ Effective membrane area m?2 0.395 0.425
BRAXE/Maximum cell pairs = 220 300
fE<t%&/Membrane size mm | 550X1,120 i_?%&'%?gﬁﬁ
3FEI FRE#&/Membrane area m2 0616 AT L)
Type 3F [EB%N~ A/ Effective membrane size mm 470%840 TR e
[EB%mE#E/Effective membrane area m? 0.395 regards to large
BRAXIE/Maximum cell pairs = 750 ::‘;%?S?IIZ%TS_SIZB
fE%/Membrane size mm | 1,120%1,120 540x2,240 1,120%1,120 | 1,120%1,120
a7 [&®Ef&/Membrane area m? 1.254 1.210 1.254 1.254
Type 4 [EBR~ A/ Effective membrane size mm 838%1,020 400x%1,960 890x1,020 900x%1,020
B E#E/Effective membrane area m?2 0.855 0.784 0.908 0.918
HCEY BRAXE/Maximum cell pairs = 1,200 330 720 1,200 (sheets)
Large BEH&/Membrane size mm 1,120%x2,300 1,120%2,300
58 FEERE/Membrane area m?2 2.576 2.576
Type 5 fRE3%/Effective membrane size mm 920x%1,940 920x%1,940
[EB%mE#E/Effective membrane area m? 1.785 1.785
BAXE/Maximum cell pairs — 2,400 2,250 (sheets)

AAZOTEH DI FELEBTINBGEN HIETDT. HE5LPLHT T ALZEL,

The specifications published in this catalog are subject to change without notification.

CH-OREBERBEHMEAN Y REFIL
Type CH-O Electro Dialyzer Cutaway Model

KBRAERSTRE

Lab Electro Dialyzer Complete Set

ARBAEISTREZHN AT N, HICTHEEMHER
PMIERAE T . ARETRHESNCT —FE EENDRT—)
7Y IDERELTHENCHATEEY,

HELICIHUTC RBETIESZTIEVWE T A TVavRE
[EDVWTIEFBBLEHELEE L,

This complete set for a lab use electro dialyzer is designed to easily obtain
reliable data that can be utilized as the design basis for a full-scale plant.
According to the customer's requirements, we will be glad to supervise at the
customer's lab. As for optional apparatus, please consult with us.

EE{+1%/Specification
7 =K
Type CH-0
5| AXRETE 0.021m?/ #¢
N Effective 2
& =| Membrane Area 0.021m"/ Sheet
F0 poE<1 =t 10 %t B 20 %
# g Cell Pairs 10 Cell Pairs \ Max. 20 Cell Pairs
Q
Bl 5 = FRATAYTY LOA—T 427
Anode Ir coated Ti Plate
(3 i SUS316
Cathode SS316
Ko7 2T xR T (PP)
Pump Magnetic Drive Pump (PP)
i krd B 35V/10A
Rectifier DC 35V/10A
BLE - BTig BE
Pipe & Tank PVC
F *g‘o ED1=v k
% g ED Unit 650mm(W)x 500mm(D) X 1,300mm(H).”50kg
= Bimas
B> Rectifier 235mm(W) X 425mm(D) X 160mm(H).~ 1 7kg




AGC is the Leader in lon
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lon Exchange Membranes
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An ion exchange membrane is a sheet made of organic polymer materials that

includes a sulfonic acid group or quarternary ammonium as an ion exchange functional group.

A2 VBB AZRICRUTHEZLOBEDPARINTLETH,
BANCEEA TV ZEEBT DA A U RIRREEA AV 7ZEB T DA F 2V THRRICHEEINE T

Many kinds of ion exchange membranes are available now, but those membranes are
basically classified into two categories: anion exchange membranes and cation
exchange membranes.

B 7 IR A T RAABEZEFUICERERBRERIL T+ V) DY

BB VURBRRICI TS AHEZHOCERER (BEF4R7 VEZUL) BEESN TV,
BEERELEREDAZVIFREADEBZENSN. REFTEDA 4 VIEITHEAZEBTEX T,

Because of a negatively charged functional group fixed inside the cation exchange membrane,
only oppositely charged cations are permitted to pass through the cation exchange membrane.

On the other hand, an anion exchange membrane permits only anions to pass through it.

| DC
J—=h Na“
— r—— = . Bed X
{4V ZBBOEIMS, 17 VKRB EBAT B4 VI Na oS
KO CRBIEND T, RADETEER & A 7 V3HED G Civle S cr
EMCEDNZBRIGRICEOFT Anode | elele Nazc'dr)@ + S)
L SICIC
Note: SIS @T—cr
An ion exchange membrane takes its name from or DO
the ions it allows to pass through it. Therefore,
the chargge referent ip the merr_lbrane name is L] -
the opposite of the fixed functional group charge Py 17 TR

in the membrane itself. Cation exchange membrane

Anion exchange membrane

el
Cathode

Exchange Membranes.

AGC has the Best lon Exchange Membranes in the World.

'.";J o I' 4 i i

A7 VAR DEEEE (BB A 4 2/ 3KHRER)

lon exc_hange membrane manufacturing process
(an anion exchange membrane)

CH=CH2 CH=CH:2 CH=CH2
CH2Cl CH=CH:2

ZFL>  yOOxFIL  JEZI
Styrene 2FL > a2 2
Chloromethylstyrene  Divinylbenzene

Copolymerization -;Héi‘%
-CH-CH2-CH-CH2-CH-CH2-CH-CH2-
CHz  -CH-CHz-CH-CH.-
“ o

o CH2Cl
w7/
4TI/ E —NRe
an ion exchange group

Introduction of

-CH-CH2-CH-CH2-CH-CH2-CH-CH2-
gHz -CH2-CH2-CH-CH2-
N'Rs .
cr CH2N Rs
Cr
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