Cyclohexane for cars

it sounds like the idsal envirenmen
tal compromise: a power source
that 'burns’ hydrocarbons withowut
emitting carbon diomde, The latest
high performance tuel cedl to come
out of Japan’s Hokkaido University
Catalyst Research Centre in 5ap-
pore, may offer procisehy thet.

The Hokkaido fuel cell uses cy-
cloherane as a hydrogen source
and, the researchers <laim, weorks
even more cHficently than the best
methanol-based fuel cells which
are currently being cansedered for
trarsport applications.

Fuel cedls generata pover |.'|:.-' per-
F:\rml-‘.r_q the slactrochemical eouv-
alent of burming H; and O, {the
opposite of the electralysis of
water). The problem with this as a
tlean allerpative to simply burning
hydracardons i whare te get the
H; from.

Water would be the ideal solu
bon, but it is expensive and weould
sideline the huge petrochamical
infrastructure we curranthy dopand
on,

Hydrocarkens are also an excel
lent source of hydragen via rafor

mation — except that this increases
the size and weight of the fuel call
and involves a modicum of {0,
emissions. This problem has recently
bean overcome by using direct pro
ton e;gci';angq membrang fuel cells
(D-PEMFCs) which aloctrochemically
burn' methanal directly, without
prior reformation  into H,, and
hanca produde na CO, emissions.
Although high perferming and
fgasible for transport applications,
matharal-based D-PEMFCE still
have preblems: their Pt-based an-
ades have low electrocatalytic ac-
tivity and ara easily poisoned by the
O produced as a byproduect. In ad-
dition, the methanol electralyte

can permeate across the el 19 the
cathode, reducing its efficlency,

The new Japanese D-PEMFC
overcomes  these problems by
uging the dehwdrogenation of oy-
clohexane. This produces benzena
as a byproduct that is later hydro-
genated back te cyclohexane dur-
ing recharging, via tha electrobsis
of water,

Working with an open circuit
voltage of S20mv and a mazimum
power density of 14-15 mWW om
the new fual cell produces rero fala’S
emisions, while being compatible
with the existing parlrac hermical
infrastructure (Chem, Commun.,

2003, &80) Licwr) Adilgrown

I ——— S e W N B e LT T e o T m e g

Understanding how the chemical garden grows

scatter a few crystals of coppar sul-
phate inta a sodium sificate sciu-
tion and you will gat & chaotic,
trae-like growth of knobbly tubes
made of precipitated copper sili-
cates. This ewperiment, widily
knioem as a ‘chemical g.:rlll:'ll', has
h@EF‘. a J.’;'\.ll:“kl,lrlrl'-_' in aducalitna
demonstraiions and children’s

chemistry kits for many decades.
Howevar, many details of the
growth precess have remained eha-
sive. Until now, that is.
Qliver Steinbock and his team at
Florda State University [Tallahas

saah in the US have created a scien-
tifically controlled version of the
expeiiment and worked out the
laws of the tube growth O Am
Chem, Soc., 2003, 125, 4338}

Instead of letting crystals dis
pense a column of saturated copper
sulphate solutien, the researchers
intreduced a glass capillary in the
bottomn of their container This en-
abled them to inject the salt salu-
tion under precisely controlled flow
conditions.

They found that the characteris-
tics of the tube growth are mainly
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determined by the concentration
of the copper salt

&t lowr concemfration, very thin,
smocth tubes grow -strr.dlh,' I the
middle range {0.1-0.35 M, bub-
Bles of the walt solutan wmﬁpi—d in
a thin collaidal membrane detach
from the tip af the growing tube
and nie o the surface. At higher
cancentrations, the bubhbles burst,
nucleating new bubhbles, which
eads to very irregular growth pat-
terns

Studying the physics of the os-
cillatary reaction in the intermedi

ale concentration range, the re
searchers  discovered dynamics
very similar to those of a dripping
tap. With the low concentration
laminar growth, they found that
the process can be directed so that
the tube grows to connect an
entry to an exit haole
Steinbock and his team belive
that a greater understanding of
tube growth will enable sclentisis
to create miciocapdllaries for a
range of applications, including
lake-on-a-chip devicas,
Michasl Gross
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