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Economy-wide carbon-intensity
reduction (emissions/SGDP)

1.

2.

w

Efficient vehicles
Reduced use of vehicles
. Efficient buildings

. Efficient baseload coal plants

. Gas baseload power for coal
baseload power

. Capture CO, at baseload power

plant

. Capture CO, at H, plant

Effort by 2054 for one wedge, relative to 14
GtC/year BAU

Energy efficiency and conservation

Increase reduction by additional 0.15% per year
(e.g., increase U.S. goal of 1.96% reduction per
year to 2.11% per year)

Increase fuel economy for 2 billion cars from 30 to
60 mpg

Decrease car travel for 2 billion 30-mpg cars from
10,000 to 5000 miles per year

Cut carbon emissions by one-fourth in buildings
and appliances projected for 2054

Produce twice today's coal power output at 60%
instead of 40% efficiency (compared with 32%
today)

Option

Fuel shift
Replace 1400 GW 50%-efficient coal plants with
gas plants (four times the current production of
gas-based power)
CO; Capture and Storage (CCS)
Introduce CCS at 800 GW coal or 1600 GW natural
gas (compared with 1060 GW coal in 1999)
Introduce CCS at plants producing 250 MtH,/year
from coal or 500 MtH,/year from natural gas
(compared with 40 MtH,/year today from all
sources)

. Capture CO, at coal-to-synfuels

plant

Geological storage

. Nuclear power for coal power

. Wind power for coal power

. PV power for coal power

. Wind H, in fuel-cell car for

gasoline in hybrid car

. Biomass fuel for fossil fuel

. Reduced deforestation, plus

reforestation, afforestation, and
new plantations.

. Conservation tillage

Introduce CCS at synfuels plants producing 30
million barrels a day from coal (200 times Sasol),
if half of feedstock carbon is available for
capture

Create 3500 Sleipners

Nuclear fission
Add 700 GW (twice the current capacity)

Renewable electricity and fuels

Add 2 million 1-MW-peak windmills (50 times the
current capacity) "occupying” 30 X 10° ha, on
land or offshore

Add 2000 GW-peak PV (700 times the current
capacity) on 2 X 10° ha

Add 4 million 1-MW-peak windmills (100 times the
current capacity)

Add 100 times the current Brazil or U.S. ethanol
production, with the use of 250 X 10° ha
(one-sixth of world cropland)

Forests and agricultural soils

Decrease tropical deforestation to zero instead of
0.5 GtC/year, and establish 300 Mha of new tree
plantations (twice the current rate)

Apply to all cropland (10 times the current usage)
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SHARE New CO, Sucker Could Help Clear the Air X O Y0 &

By Robert F. Service | Jan 9.2012 523 PM f)) O 1

Researchers in California have produced a cheap plastic capable of removing large amounts of C 7# )
carbon dioxide (CO) from the air. Down the road, the new material could enable the development
of large-scale batteries and even form the basis of "artificial trees” that lower atmospheric 0 1

6000

concentrations of CO; in an effort to stave off catastrophic climate change.

These long-term goals attracted the researchers, led by George Olah, a chemist at the University
of Southern California (USC) in Los Angeles. Olah, who won the 1984 Nobel Prize in chemistry,
has long envisioned future society relying primarily on fuel made from methanol, a simple liquid
alcohol. As easily recoverable fossil fuels become scarce in the decades to come, he suggests
that society could harvest atmospheric CO; and combine it with hydrogen stripped from water to
generale a methanol fuel for myriad uses.

Olah and his colleagues also work on making cheap, iron-based batteries that can store excess
power generated by renewable energy sources and feed it into the electrical grid during times of
peak demand. To function, the iron batteries grab oxygen from the air. But if even tiny amounts of
CO; gt into the reaction, it kills the battery. In recent years, researchers have come up with good
€O, absorbers made from porous solids called zeolites and metal organic frameworks. But they're
expensive. So Olah and his colleagues set out to find a cheaper alternative.
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