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10 YEARS TO GONTAIN

CLIMATE CATASTROPHE...COUNTDOWN BEGins

he above fitle sounds alarmist; but it is not from me. The distinguished
climate scienfist James E Hansen from NASA along with an inter-

disciplinary group of nine renowned scientists have put out thiswarning. Ina
recent research paper fitled Target Atmospheric CO,; Where Should
Humanity Aim?', they have issued a re-assessment of earlier climate
change predictions. The key points they have made are:
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The IPCC recommendation to stabilise CO, concentrations at 450 ppm
to contain climate change ata 2°C increase inlevel is now outdated.
The present global mean CO,—385 ppm—is already in the dangerous
zone. Equilibrium sea level rise for today's 385 ppm CO, is at least
several metres, judging from paleoclimate history. Accelerating mass
losses from Greenland and West Antarclica ice sheets heighten
concerns about ice sheet stability.

The two major visible environmental impacts are ice sheets or glacier
melting and destruction of coral reefs. An initial CO, stabilisation target
of 350 ppm is suggested. This should also be reassessed based on
continued observation of effects on ice sheet mass balance. A further
reduction of CO, to 300 ppm-325 ppm may be needed to restore sea
ice to levels prevalent 25 years ago.

The currently planned moderate phasing out and delay of fossil fuel use
will not appreciably reduce long-term human-made climate change.
Preservation of a climate resembling the one which humanity is
accustomed to (the climate of the Holocene era) requires that most
remaining fossil fuel carbon is never emitied into the atmosphere.

Coal is the largest reservoir of conventional fossil fuels, exceeding
combined reserves of ol and gas. The only realistic way to sharply
curtall CO, emissions is to phase out coal use except where CO, is
captured and sequestered.

A complete ban on new coal-based projects by 2010 is needed. Existing
coal based projects should be phased out by 20:30. Even after doing this,
maximum CO, concentration of 400 ppm will happen, depending on oil
and gas reserves and reserve growth. Hence, there would be a need to
bring CO,concentrations more rapidly back to 350 ppmorless.

Currently, there is an addition of ~2 ppm of CO, per year. Besides

containing this, we will have to reduce concentrations by 50 ppm (i.e.
from 400 ppm to 350 ppm). This means
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Considering this climate emergency, and given the short time-frame,
the most ideal solution would be to draw out CO, from the air artificially.
There are no large-scale technologies for this now, but with strong
research and development it may be possible to do this. The costs
would be $200 per tonne of carbon, or perhaps less. At this rate, the
costofremoving 50 ppmof GO, is~520 trillion.

If the world continues on a business-as-usual path for even anaother
decade without initiating phase-out of unconstrained coal use,
prospects for avoiding a dangerously large, extended overshot of the
350 ppm level will be dim. Continued growth of greenhouse gas
emissions for the next 10 years practically eliminates the possibility of
near-term return of atmospheric composition beneath the tipping level
for catastrophic effects.

Presentations made by scientists af the International Scientific Congress on
Climate Change that took place in Copenhagen from 1012 March 2009
also showed that we might have underplayed the impacts of global warming
inthree important respects:
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Therise in sea levels this century could be twice or three times as great
as that forecast by the IPCC, with grave implications for coastal cifies,
farmland and freshwater reserves, partly because the estimates by
IPCC took no account of meltwater from Greenland's glaciers.

Two degrees of warming in the Arctic (which is heating up much more
guickly than the rest of the planet) could trigger a massive bacterial
response in the soils there. As the permafrost melts, bacteria are able
to start breaking down organic material that were previously locked up
inice, producing billions of tonnes of carbon dioxide and methane. This
could catalyse one of the world's most powerful positive feedback
loops: warming causing maore warming.

Four degres warming could almost eliminate the Amazon rainforests,
with appalling implications for biodiversity and regional weather
patterns, and with the resultthat a massive new pulse of carbon dioxide
is released into the atmosphere. Trees are basically sticks of wet
carbon_As they rot or burn, the carbon oxidises. This is another way in
which climate feedbacks appear to have been underestimated in the
last IPCC repaort.

George Monbiot, reparting the above details

air capture of CO,needs fo be done and
we need to initiate remedial actions on
a'war footing'.

ﬁ complete ban on new coal-based projects
by 2{}1[} Is neadad. Exlstlng coal basaed

projects should be phased out by 2030.

of the proceedings of the conference in The
Guardian (12 March 2009) made the
following comments:
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“Apart from the sheer animal panic [ felt an
reading these reports, twa things jumped
out at me. The first is that govemments are
relying on IPCC assessments that are years
out of date even before they are published,

TI"IE' commearclalisation of such
technologles for alr capture of CDZ should
not result In any slackening of efforts to

transition to a renewable energy econoimny.

| environment previously used for ecological
experiments in Oracle, Arizona. With
Lackner serving as technical adviser, Global
Research Technologies has recently
achieved the successful demonstration of

as a result of the IPCC's extremely careful

and laborious review and consensus process. This lends its reports great
scientific weight, but it also means that decisions on greenhouse gas
reductions made by policy makers using this data as a guide are always well
behind the curve. There is surely a strong case for the IPCC to publish
interim reports every year, consisting of a summary of the latest science and
its implications for global policy. The second is that we have to stop calling it
climate change. Using ‘climate change' to describe events like this, with their
devastating implications for global food security, water supplies and human
setflements, is like describing a foreign invasion as an unexpected visit, or
bombs as unwanted deliveries. Itis a ridiculously neutral term for the biggest
potential catastraphe humankind has ever encountered. | think we should
callit'chmate breakdown'."

Air Capture of CO,

While analysing the policy relevance of their findings, Hansen et.al. give
various solutions for air capture of GO, to reduce concentrations by 50 ppm.
As already mentioned above, air capture of CO, is the best solution
considering the short time available. But Hansen and his colleagues
chserve that no commercial scale technology exists to do this. However,
one U.S. company called Global Research Technology, LLC (GRT) has
claimed that it has developed an air-extraction prototype and is currently
developing its ACCESSTM air-capture system for commercialisation. GRT
is a Tucson-based technology company founded by Dr Klaus S Lackner
along with his colleaguesin 2004

Dr Lackner began
developing the fechnology
at Los Alamos National
Laboratoryin the 1990s with
chemist Patrick Grimes and
physicist Hans J Ziock. Dr
Lackner is now a professor
at Columbia University's
Earth Institute and the
School of Engineanng and
Applied Science. GRT is
backed financially by Land's

End founder and Columbia
benefactor Gary Comer and run by Allen Wright, the former director of
research operations at Biosphere 2, the three-acre enclosed mini-
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this technology. The ‘air extraction'
profotype has successfully demonstrated that carbon dioxide can be
directly captured from the atmesphere. This is GRT's first step towards a
commercially viable air capture device. This device is like a 'synthefic tree'
and locks like a huge football goal post with Venetian blinds between its
uprights.

The apparatus extracts carbon dioxide from the air using liquid sodium
hydraxide which is converted into sodium carbonate as wind rushes overit A
senies of further chemical reactions, Lackner says, would draw the carbon out
of the sodium carbonate and tum it into a concenirated form of carbon dicxide
that could be buried. Adevice with an opening of one square meter can extract
about 10 tonnes of carbon dioxide from the atmosphere each year. If a single
device were fo measure 10 metres by 10 metres, it could extract 1000 tonnes
each year. On this scale, one million devices would be required to remove one
billion tennes of carbon dioxide from the atmosphere.

The company claims that air capture devices are small and require much
less land area than the wind mills that would be needed to offset an equal
amaunt of GO, emissions_ Indeed, if the CO, carned by air streams used fo
drive wind mills were to be captured, then on an energy equivalent basis, the
CO,capture would reduce emissions hundred times maore than a wind mill of
equal sweep area. Like wind turbines, the GRT devices would be deployed
in coordinated formations, but would extract the air's carbon dioxide, notits
kinetic energy. The company also claims that the 'synthetic tree’ can absorb
1000 times mare GO, than a real one similar to its size. The cost of this air
capture, would of course, be very high

Another emerging idea of carbon dioxide absorption involves anew class of
materials callad metal-organic frameworks (MOFs), also called crystal
sponges. Invented and developed by Omar Yaghi at the University of
Michigan, the MOFs can sfore vast amounts of carbon dioxide. MOF
molecules consist of scaffolds made up of metal hubs linked together with
sfruts of organic compounds to maximise the surface area. Just one gram of
an MOF has the surface area of a football field. One variant called MOF-177,
which soaks upto140 percent of its weight of CO, at room temperature and

reasonable pressure (32 bar) is found to be very effective.
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(& tank filled with the matenal known as MOF-1T7 can hold a5 much carbon dicxide as
nine tanks that do not cortain MCF-177)
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