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Alkaline Electrolyzed Water Composite Membrane
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The new composite membrane independently developed by CE is composed of organic polymer, ceramic powder and lining support. Widely
used in alkaline electrolysis of water, it can efficiently separate hydrogen and oxygen, and pass the electrolyte. It is a breakthrough and innovative

product for the key technology in this field.
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Conventional Composite Membranes (Zirmbran® 500/200)

-l = The conventional composite membrane is composed of organic polymer, ceramic powder and lining support. The
Zirmbrane® 200 surface of the composite membrane is nanoporous, which blocks hydrogen with high bubbling pressure point. The

interior is also of nanoporous structure allowing permeability of electrolyte,
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Three-Dimensional Composite Membrane (Zirmbrane® 3D 600)

In order to better adapt to the development of pressurized electrolyzers, CE has developed a three-dimensional

composite membrane based on the first principle, which is better suited to the structure of pressurized stacks.

Zirmbrane® 3D 600
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Technical Advantage

Interwoven, integrated structure that resembles a bird’s nest. With significant thermal stability and abrasion resistance and better adaptation to pressurized electrolyzes.
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E& (um) Thickness 450+50 200+30 600+50 g
2 20}
INPILAA 2k (bar) Bubble point 6.0x1 3.5+0.5 3.0x1 S 1af
>
g 18}
ZERRE (%) Porosity 6010 60+10 6010 5
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Az =0.3 <0.2 =<0.3
REES (Q-cm?) Surface resistance 30°C, 30wt% KOH 30°C, 30wt% KOH 30°C, 30wt% KOH L
o, Expansion & - < e 2000 4000 6000 8000 10000
IRE(LE (%) Contraction Rate <2.5 <1.5 <2.5 e
BEERRE (C) Max Service Temp 110 110 110 HERRM | PI— RS ILAy T B
Test condition : Anode—Pure nickel mesh/elastic support
30wt% KOH, 80°C, IMPa | AV — K —S3R—ZTwi L/t iE
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Hydrogen Evolution Cathode for Alkaline Water Electrolysis
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CE’s Hilysis® series electrode is an innovatively developed multi-component electrocatalyst for the alkaline hydrogen evolution reaction, that

uses nickel-based material mesh as a substrate, and forms a evenly distributed and dense catalyst layer with through thermal treatment, which

has excellent mechanical and electrochemical stability.

TM4000 15kV 8.3mm x500
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Technical Advantage

Hilysis® series cathode electrode utilizes low loading of PGM as catalyst and has a reduced overvoltage and excellent structural stability. In the
current density range of 2000-10000A/m2, the voltage is 70-180mV lower than that of Raney nickel. In addition, 100 times of reverse polarity tests
were conducted with the current density of -500 mA/cm2 and +1000 mA/cm2 , and the electrode performance was stable. The electrode can
adapt to fluctuating power supplies and is more suitable for coupling with fluctuating green energy sources such as wind power and

photoelectricity.

Hilysis® cathode Hilysis® cathode
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Oxygen Evolution Anode for Alkaline Water Electrolysis
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CE’s Hilysis® series anode electrode innovatively developed multicomponent, inexpensive electrocatalyst for alkaline oxygen evolution reaction,

using nickel as the substrate, and forms a dense catalyst layer with through thermal treatment, which prevents falling off the surface.

Hilysis® > —X-7/—REBOFRIE. PILHUBRRRERGHICERNICHARE SN BIAMZRSEHEMETYT. &
IRELTZwv oL zERAL. BRALEZBL THRELMEBZVE. RKADPSORMZSEEET. B ETLEREEZRS. 58
MABEPHERY —VICHADIENTEEY, BRAE2000~10000A/m2CH VT, 0.1~0.33kWh/Nm?® HZHi# TE
*7, 500mA/cm?*DIEMEREBE TS5 E. 1000mA/cm2O R EEREBEE TI0ME DT AN 100ETTo /R, BR{ILEE
fIi3RERZ#HIFLTUVET.

Technical Advantage

The Hilysis® series anode electrode from CE is an innovatively developed, inexpensive multi-component electrocatalyst for alkaline oxygen
evolution reaction, that uses nickel as a substrate, and forms a dense catalyst layer with through thermal treatment, that prevents it from falling off
the surface. It has excellent electrochemical performance and is able to withstand high current density and reverse current surge. At a current
density of 2000 to 10000 A/m?, it can save 0.1 to 0.33 kWh/Nm? H,. After conducting tests with a forward current density of 500 mA/cm? for 5

minutes and a reverse current density of 1000 mA/cm? for 30 seconds, the oxidation overpotential remained stable after 100 reverse current tests.
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