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It is well a well-known fad today that a fuel cdl or a
tradion battery probably can not fully power an eledric
vehicle. Thisis due to the high cost and low power density
of bath the fuel cell and the candidate batteries.. One way
of overcoming this problem could be the introduction of
super-capadtors, which can take cae of the power demand
during accéeration. Moreover, they can store the breging
energy. This concept is under evaluation at severa
reseach institutes all over the world.

The traditional double-layer cgpadtor works with two
carbon eledrodes with no faradic readions occurring. The
Hybrid cgpadtor has one cabon non-faradic dedrode and
one faradic battery eledrode. In most cases it is the
positive cgadtor eledrode which is replaced with a nickel
hydroxide dedrode. This choiceis rather natural sincethe
nickel eledrode is one of the few secmndary eledrodes,
which have any chance to reat the very large requirement
for long cyclelife, around 10Q000cycles.

The repeaed volume changes in all battery eledrodes
make this task rather difficult to handle. The true double-
layer capadtor eledrode does not suffer from this problem.

The advantage with the hybrid super capadtor isthe higher
cdl-voltage and the higher volumetric charge cgadty of
the nickel eledrode. This results in an increase of the
possble energy density from 1.5 to 10Wh/kg compared to
the double-layer capadtor [1]. Moreover, the replacement
of the cabon cahode diminates the crrosion problem
generally seen with carbons at high paositive potentials.

This paper presents results from a projed aming at
developing a bipolar hybrid super cgpadtor battery with a
nickel-hydroxide dedrode & the anode and a rather chegp
high surface aea cabon as the negative dedrode. The
bipoar wall in the battery consists of a nickel-foil, 50 um
thick. A porous nickel structure is eledroplated, in a new
process on one side of the nickel-foil. This gructure is
later filled with nickel-hydroxide with cahodic
predpitation [2]. The resulting structure has a nomina
thickness of 0.1 mm and a nominal capadty of 1 mAh/cm?.
The other side of the nickel-foil is eledroplated with nickel
and suspended graphite & a co-depaosit. This is done to
reduce the contad resistance to the carbon cgpadtor
eledrode in the bipdar stacking. The two eledroplating
steps can be performed in a one step between two roller
eledrodes. The nickel hydroxide predpitation can be
caried out immediately after that in the same gparatus.
Thus, the whole process can be aitomated in one
production unit. The performance of the nickel hydroxide
eledrode is very high: 1 A/cm? 1000 C, causes a
polarisation and ohmic voltage drop of 175 mV. So far we
have not yet chosen the fina cabon materia for the
cgoadtor negative. Contad resistance axd cost concerns
are apart of our evaluation and screening. We have a ost
limit for the whole battery of 10 US $/kW and a
performance requirement of at least 2 kW/kg.

The next step will be to incorporate the hybrid single cdls
in a bipdar stadk asembly. The staking of the bipdar
eledrodes in our battery (or in any battery of thiskind) isa
challenge in itself. The parasitic aurrents have
unfortunately very short ways to travel. Our battery has the
possbility to read stack-voltage levels of 30 volts per cm!
The driving forces for parasitic currents are therefore
enormous. We have good reasons to believe that a
halocarbon vax round the borders of the nickel-foils can

suppressthese arrents to an acceptable level. It isworth to
notice that it is good enough if these self-discharge
currents are two orders of magnitude smaller than the
discharge and charge currents in the battery. This is
acceptable due to the working conditions for cgpadtors as
power boaosters. For ordinary batteries where the cgadty
must stay for many days the difficulties are much more
severe.
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