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Configuration of the SfP-982620 Test benches
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Electrolyzer Technologies

o Alkaline Electrolyzer

Low costs, better efficiency, lower Hydrogen purity, low pressure outputs
(unless large ones). Small to very large capacities.

« PEM (Membrane) Electrolyzer

Produces Compact, need less service, Higher Hydrogen purity,
pressurized output
Drawbacks: Very High costs (platinum catalyst), small capacities

e Agueous / Chlor-Alkali (Membrane) Electrolyzer
Produces H2, Chlorine and Caustic, pressurized output
Drawback: Handling of chlorine, hard to downscale
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« Alkaline Electrolyzer

Can function without compression and need approx. 4 kWh/m3H2.
Cost effective systems, manipulation may be an issue.

The purity of Hydrogen is not high enough for fuel cell

A (PSS Can be Very Large (source IHT)

H2 Industrial (3.6 kW/hour)
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 PEM (Membrane) Electrolyzer

Produces H, & O, High purity (99,9995%), pressurized output
Drawbacks: Very High costs (platinum catalyst)

HOGEN® GC 1 kW 220v. CEHT
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« Hypochlorite (Membrane) Electrolyzer
Produces H2, hypochlorite, flexible power production, small scale
Drawback: output pressure

_ Application areas:
\ Swimming pools
" Municipal water plants
Food processors
| Industrial plants
'l Waste water treatment plants
) l , Cooling towers
- N - Power plants
Chemical manufacturers
Electrocell Chlor-O-Safe™
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 Aqueous Chlor-Alkali (Membrane) Electrolyzer
Produces H2, Chlorine and Caustic, pressurized output
Drawback: Handling of chlorine, hard to downscale
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Hydrogen Storage

 Gaseous Storage (low pressure)
Low Pressure
Cost effective and efficient but large volume required
High Pressure
Energy efficiency problems
Costs of compression equipment
Metal Hydrides
Small capacities, low costs, modular
Can act as Hydrogen compressor when heated
« Liquid Storage
Small liquefiers available
Efficiency losses
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Qualified Power (W)
*Alcaline Fuel Cell (AFC) 10 kW to 100 kW

* Phosphoric Acid Fuel Cell (PAFC) up to 10 MW
* Proton Exchange Membrane (PEMFC) 100 W to 500 kW
 Direct Methanol Fuel Cell (DMFC). 100 kW to 1 MW
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PEM FUEL CELL

Electrical Current

* Proton Exchange Membrane
*Flexible use
sLow Costs (most common for small
capacity)
*Hydrogen Quality

Excess - 28| water and
Fuel Heat Out
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Elecirolyte
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NATO SfP;982620 PROJECT PARTNERS

NATO MEDITERRANEAN DIALOGUE PARTNERS

MOROCCO:
SAHARA WIND INC. (PPD)
AL AKHAWAYN UNIVERSITY OF IFRANE

ENSAM - ECOLE NATIONALE
SUPERIEURE DES ARTS ET METIERS

EMI - ECOLE MOHAMMEDIA DES
INGENIEURS

ENSET-ECOLE NORMALE SUPERIEURE
DE L'ENSEIGNEMENT TECHNIQUE
MOHAMMEDIA

FST — FACULTE DES SCIENCES DE
TETOUAN

FSTM - FACULTE DES SCIENCES ET
TECHNOLOGIES DE MOHAMMADIA

FST — FACULTE DES SCIENCES DE
KENITRA

CERPHOS: CENTRE D'ETUDES ET DE
RECHERCHES DES PHOSPHATES
MINERAUX

ONEP - OFFICE NATIONAL DE L’EAU
POTABLE

MAURITANIA:

UNVERSITE DE NOUAKCHOTT - FACULTE
DES SCIENCES ET TECHNIQUES

CRAER — CENTRE DE RECHERCHE
APPLIQUE ENERGIES RENOUVELABLES

ISET ROSSO — INSTITUT SUPERIEUR
D’ENSEIGNEMENT TECHNOLOGIQUE

MAURITEL MOBILE — MAURITEL S.A.

APAUS — AGENCE DE PROMOTION POUR
L’ACCES UNIVERSEL AUX SERVICES

SNDE — SOCIETE NATIONALE DE L'EAU

SNIM — SOCIETE NATIONALE
INDUSTRIELLE ET MINIERES

SAFA — SOCIETE ARABE DES FERS ET
D’ACIERS.

ANEPA — AGENCE NATIONALE DE L’'EAU
POTABLE ET D’ASSAINISSEMENT

NATO COUNTRIES PARTNERS

UNITED STATES: (NPD)

U.S DEPARTMENT OF STATE -OFFICE OF
GLOBAL CHANGE — BUREAU OF OCEANS
AND INTERNATIONAL ENVIRONMENTAL
AND SCIENTIFIC AFFAIRS (OES)

FRANCE:
COMMISSARIAT A L’ENERGIE ATOMIQUE
CEA

GERMANY:

MINISTRY OF ECONOMIC AFFAIRS AND
ENERGY OF THE STATE OF NORTH
RHINE-WESPHALIA - M.NRW

TURKEY:

UNITED NATIONS INDUSTRIAL
DEVELOPMENT ORGANIZATION —
INTERNATIONAL CENTRE FOR
HYDROGEN ENERGY TECHNOLOGIES
UNIDO-ICHET
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