


The Zinc-Air Fuel Cell Regeneration

THE ZINC-AIR FUEL CELL ZINC FUEL REGENERATION — THE CLEAN FUEL REFINERY

The revolutionary Zinc-Air fuel cell is the heart of the Electric Fuel Zinc-Air fuel cell
energy system.

Fleet operators need their vehicles on the go, all the time. To minimize down-time and to take alternative fuel infrastructure off-
site, Electric Fuel has pioneered the concept of central regeneration plants for spent fuel cells.

Rather than requiring drivers to recharge individual vehicle batteries by plugging
them into an outlet, depleted Zinc-Air fuel cell modules are quickly exchanged
for new ones. And instead of expecting a transit operator to operate an on-site
charging facility, the spent cells are transported to a behind-the-scenes recycling
facility called a regeneration plant.

Each fuel cell module contains 47 individual air-breathing zinc-air cells connected
in series and can discharge 17.4 kWh before it has to be refueled with fresh zinc
fuel. Electric Fuel’s transit bus carries three trays of 6 modules each, which means
that the bus is fueled with 312 kWh of on-board energy.
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The Difference is in the Zinc

RAPID REFUELING — FOR MORE TIME ON THE ROAD (1-2 m2/gr)

Zn + 4 OH = Zn (OH)4* + 2e
Zn (OH)4* = ZnO + 2 OH" + H.0

Battery-based electric vehicles need a
recharge from time to time. But if an
EV has to spend long hours plugged
into a wall, it’s going nowhere fast.

back on the road in minutes.

ten minutes or less. The zinc fuel and
current collector frame are mounted
within a detachable “cassette” which is
removed and replaced in a simple,

meantime, the bus is already back on
the road.
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At the cathode:
Oz + 2H,0 + 4e = 4 OH"

Overall reaction:
Zn + %0, = ZnO

Electric Fuel’s Zinc-Air system was
devised with rapid turn-around in mind.
Fuel cell modules are removed from the
vehicle and “refueled” — by mechanically

For most fleet operations, Electric Fuel
recommends that refueling the fuel cells
takes place at an Electric Fuel regener-

Standard battery zinc

The electron microscope photo at bottom right

x5 ! I L Refueled Zinc-Air fuel cell modules J : shows standard battery-grade zinc, with a typically
exchanging spent zinc fuel with fresh ready for installation on bus ation plant — this means that all a fleet low surface area (per unit of zinc weight). The photo
Separator components in a zinc fuel “refueling at top left shows the intricate stricture of Electric

station”.

The Zinc-Air fuel cell’s unique, modular
design allows for complete refueling in

operator has to do is swap out the
discharged fuel cell modules for freshly
fueled modules!

Fuel’s patented zinc fuel particles, with up to 100
times the surface area. Since the zinc-oxygen reaction
takes place only at the surface of the zinc, having
so much surface area gives the Electric Fuel Zinc-
Air fuel cell a big power and energy advantage.







