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Developments of Flemion AGC

Higher durability against impurities
- High stability of CE
Lowest and stable CV

+
 Low KCI in KOH

F-8080
F-8080H™

F-8080K

(2) new membranes

F'8,9_%%5S1P @ F-8081 | for KOH production

F-8081HD  |F-8081HDK

F-8000 Series

Membrane for Membrane for

(1) Performance data in NaOH KOH

commercial cell Production Production




AGC

Performance Data of Flemion
F-8080 Series
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n-BiTAC Plant | -- Voltage Difference C1
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UHDE Gen5 Plant A — CV(F-8080) AGC
%EZ.WS Upgrade — Electrolyzer #5 & #2(6)
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UHDE Gen5 Plant A — CE(F-8080) AGC

BM2.7v5 Upgrade — Electrolyzer #5 & #6

100 5

Anodic balance results!

99

a8

bk ok AR g
4k oAk b -

#+ Elo 5 - FB080

Current Efficlency [%)]
&
o
N
4
L
[
(A3
Current density [kA/m2]




UHDE Gen5 Plant E -- Voltage Difference c2 AGC
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UHDE Gen5 AGC Group(F-8080) AGC

—201A —202A

Asahi Glass Chiba —2034 204A

— CUrrent density

Standardised Voltage(V)
Current density(kA/m2)
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UHDE Gen5 AGC Group(F-8080) AGC

Asahi Glass Chiba

Current Efficiency(%)
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China (1) Blue Star(F-8080) AGC

--3# F-8080
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China (2) Blue Star(F-8080) AGC
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China(3) Blue Star(F-8080) AGC

Plant-P BS NBZ ~-F-8080
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F-8080HD UHDE Gen3 Plant G -- NaClin NaoH AGC
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Comparison of cell Voltage F-8080 vs. other’'s(1) AGC

Electrolyzer type  Cell Comparison Current Current
voltage density efficiency
A | UHDE Genb5up 2.97V SkA/m2 >96%
B | UHDE Gen5 - —80mV(vs. Comp.-1) 6kA/m2 -
C | UHDE Gen5 2.98V —60mV (vs. Comp.-2) 6kA/m2 -
D | UHDE Gen5 3.0V 6kA/m2 >96%
E | UHDE Gen5 3.01V —60mV(vs. Comp.-1) 6.4kA/m2 | -
E | UHDE Gen5 - —80mV(vs. Comp.-2) 6kA/m2 -
F | UHDE Gen5 . —40mV(vs. Comp.-2) | 6.3kKA/m2 |-
H | UHDE Gen4 3.23V —50mV(vs. Comp.-2) 5.5kA/m2 | >96%
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Comparison of cell Voltage F-8080 vs. other's(2) AGC

Electrolyzer type Cell Comparison Current Current
voltage density efficiency

I CEC n-BiTAC 3.03V —70mV(vs. Comp.-1) 6.2kA/m2 97%

J CEC n-BiTAC - —70mV(vs. Comp.-1) 6.5kA/m2 97%

K CEC i-BiTAC - —50mV(vs. Comp.-1) SkA/m2 O2/Cl2=
0.6-0.9%

M CEC n-BiTAC 3.02V —65mV(vs. Comp.-1) 5.5kA/m2 O2/Cl2=
0.5%

N CEC i-BiTAC 2.98V —60mV 5.3kA/m2 O2/Cl2=
0.7%

O CEC i-BiTAC 3.0V —50mV 5.5kA/m2 -

L BS NBHZ - —50mV(vs. Comp.-2) 4.6kA/m2 -

P BS NBZ 3.0V —100mV(vs. Comp.-1) 5.5kA/m2 -

Q AKC NCZ - —70mV (vs. Comp.-2) 5kA/m2 -

R BS NBZ - —60mV(vs. Comp.-1) 4.8kA/m2 >96%

F-8080 is 50~80mYV lower cell voltage than competitor’s membran —
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Introduction of F-8080K and
F-8081HDK for KOH production




Developments of Flemion AGC

Higher durability against impurities
- High stability of CE
Lowest and stable CV

+
 Low KCI in KOH

New membrane
for KOH
production

F-8080 F-8080K

F-8020 SP & F-8080HD
F-5051 F-8081
F-8081HD |F-8081HDK

F-8000 Series

Membrane for Membrane for

NaOH KOH

Production Production



Features of F-808X for KOH production AGC

4 High Current Efficiency
2. Low Voltage
3. Low KCI in KOH

4. High Resistance Against Impurities in Brine




High Current Efficiency AGC
Commercial plant data (AGC Chiba factory)

M3 : 3.0 - 3.3 KA/m?, 32 % KOH
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Low Cell Voltage AGC
Commercial plant data (AGC Chiba factory)

M3 : 3.0 - 3.3 kA/m2, 32 % KOH
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Low Cell Voltage AGC
Voltage in KOH Cells in UHDE Gen5 Plant K

BM2.7v5b-32 — K Electrolyzer #1 - Test sheets F8080K

Standardised Voltage [V]
Current Density [KA/m2]
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Comparison of Voltage F-8080K and other’'s membrane

AGC

Electrolyzer Cell voltage Comparison Current Current
type density efficienc
y
X AZEC M3 2.75V 3.3kA/m2 >98%
K UHDE Gen5 —50mV(vs. Comp.-1) 5.2kA/m2
Z CEC n-BiTAC |2.93V —100mV(vs. Comp.-1) | 4.6kA/m2 >97.5%

F-8080K is 50~100mYV lower voltage than competitor-1,
and shows high current efficiency.
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KCl in KOH at 4 kA/m?2 AGC

0.2m2 Pilot Cell, 4 kA/m2, 85 °C, 32 wt% KOH, 170-180g¢/I

Low KCI in KOH

No recommendation

KCl in 32%KOH (ppm)

F-8020 F-8020SP F-8030  F-8080K F-8081HDK

F-8080 series shows low KCI| in KOH




Low KCI in KOH AGC

Commercial plant data (AGC Chiba factory)

50 M3 : 3.0 - 3.3 KA/m?, 32 % KOH
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High Resistance against impurities in Brine AGC

Ca upset at KOH operation

1 KOH :6kA/m?, 32wt% KOH, 85°C, 175¢g/l KCI

Ca : 4ppm 4 Hr addition F-8080K
O o
—~ F-8081HDK
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F-8080K and F-8081HDK has higher stability against
Ca upset.



Conclusion AGC

1.

4.

d.

Many customer’s data shows that F-8080 is 50~80mV

lower cell voltage than competitor’'s membrane.
F-8080HD shows lower NaCl in NaOH
F-8080K shows 50~100mV lower cell voltage than

competitor’s membrane.

F-8081HDK shows low KCI in KOH, applicable for
production of high quality KOH.

F-8080K and F-8081HDK are tolerant to impurities in brine.
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