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Pyrolysis, gasification and combustion plant size is limited by
biomass availabllity.

Pyrolysis gives a storable and transportable liquid fuel.
EU-China workshop on liquid biofuels 2 Beijing, 4-5 November 2004




Key facts about fast pyrolysis

® a new technology: “Invented” 20 years ago vs > 200 y
gasification, > 2000 y combustion,

® gives high yields of liquid (bio-oil) that can be stored
and/or transported.

® The liquid energy yield is about 70% compared to typical
cold gas efficiency of 75% from gasification,

® Applications include fuel, chemicals, energy carrier,
hydrogen, transport fuels,



There is plenty of talk and basically no commercial production.

This project at least is producing reliably from a 1T per day Pilot plant

60% Oil, 20% each Char and Gas.

Next development phase is tuning Turbine to fuel + building 20T plant then 50T

Key is that commercial plants will be mobile — ie take to Bio Mass.
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Science and technology

The virtues of biochar

A new growth industry?

EQULDER, COLOERDO

Biochar could enrich soils and cut greenhouse gases as well

CHAREDA{. hasrather gone outof fash-
ion. Before the industrial revolution,
whole forests disappeared into the char-
coal-burners’ maw to provide the carbon
that ironmakers need to reduce their ore to
metal. Then, an English ironmalker called
Abraham Darby discovered how to do the
joh with cole. From that point onward, the
charcoal-burmers' days were numbered.
Th& rise of coal, from which cnlre is pro-

100w

named Herbert Smith noticed that there
were patches of unusually rich soils in the
Amazon rainforest in Brazil. Most of the
forest's soil is heavily weathered and of
poar quality, But the so-called "terra preta”,
or "black earth”, is much more fertile,

This soil is found at the sites of ancient
setilements, but it does notappear tobe an
arcidental consequence of settlement.
Rather it looks as though Ihe Temmm of
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phosphate and potassium.

All of which isinteresting. But it is the
idea of using biochar to remove carbon di-
oxide from the atmosphere on a semi-per-
manent basis that has caused people out-
side the field of agriculture to take notice of
the stuff. Sombroek wrote about the pos-
sibility in 1992, butonly now is it being tak-
en seriously.

In the natural carbon cycle, plants ab-
sorb CO, as they grow,. When they die and
decompose, this retums to the atmo-
sphere. If, however, they are subjected in-
stead to pyrolysis—a process of controlled
buming in a low-ocygen atmosphere—the
resultis charcoal, asubstance thatis mostly
elemental carbon. Although life is, in es-
sence, a complicated form of carbon chem-
istry, hwng Creatures cannot prodess Car-
bon 1.1:1 its elemental form. Charcoal,
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It is all, then, an intripuing idea. It cer-
tainly will not solve the carbon-dioxide
problem, but it could be what Robert Soco-
low of Princeton University refers to as a
wedge—one of a series of slices that, added
together, do solve it. And there would be a
nice historical justice in the substance that
was displaced by coal playing an impor-
tant role in cleaning up the mess that coal
has left behind. |



#Asa Wahlquist
Rural wiltar

TIM Flannery thinks it could be the
most important initiative for humanity's
environmental fubure, Maleolm  Turn-
bull supports it Scientigts are curious
& and farmers are enthusiastic, but can't
L) HI‘.'T “W-l-r l‘lIll.'de an it
Biochar is bemg held out os the
Ci smyviranmentally smart way 1o, reduce
carhon entssions
If natural wastes, such as woodehipi
amanure or municipal rubbish, are sent 1o
~-y Tlandfll, they break down, releasing
carhon i the form of the greenhouse
amses carbon dipxide anid methane
< L’\ Bul if the wastes are heated at high
~_* 'temperatures, with Imited oxygen, they
produce i synthetic gas that can be ysed
3‘41:: the heating pricess and hiochar
Instend of releasing carbon as a
tgreenhouse gas, it is stored in biochar,
mwhich ix yery stable
. When biochar 15 added to Australian
rebils, which are lorgely Jow in earbion, it
eln, fmprove  crop produdctivity and
ireduce soil emistions of the greenhouse
Lgas nitrous oxide
However, Austrilian farmers cannot

= Iy biochar,
= Richmond  Landeare RICRID SeCTElNRY
“Tony Walker has trialled biochar on his
avocady firm ' and says local farmers
wint fo try the product. i
*Everyone wanis to do it bt unfor-
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Hot waste to save
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Bean there: Lukas Van 2wl

tunately there is a tremenidous shortage
of biochar in Australin bevause no one
has bien the bolld and  built -a
significant commercial plant,” he sald,

Mr Walker said the US had two large
biochar facilities, “‘and even New Zeal.
and ks ahesd of s

Three years ago, the Richmond Land-
care Group. hlong with the NEW

planet,
g0 Ean s

eten at the Wollongbar research institute

T Y

Department of ry Industries, re-

ceived funding (o investigate biochar.
**Biochar is a very complicaled prod-

uck™ My Walker said. It depends what

you make it from — it reacts differently.

“The biochar we have used up here
hos been made éither of chicken litter or
green waste, and that works

with the voleanic soils we have here "

if we can get it

Scientist Lukas Van Zwieten has been
working with the larideare group at the
Wallongbar Agricultural Research Insti-
lute. Among the benefits, he lists
renéwable. energy production. waste
manngement, better fertiliser use and
drought tolerance, as well as sequester.
ing, or locking up, carbin that would
otherwise be relersed an carbon dioxide

*“The climate mitigation overlays o lot
of the more fundamental benefits —
things the cofmmunity needs right now,*
he said.

Dr Van Zwieten said biochar had a lot

of chemically reactive surfices that

cotld interact with soil nutrients, and
also appeared to have good water-
halding ability

“Our early results are showing gnod
evidence that is cccarring, " he said

Biochar s being trialled in sugarcane,
avoiado and macadamias, and in small
cornt and Jegume trials st the Wollong-
bar nstitute.

“We applied biochar in the plots in
MNovember 2007, and we are on our
fourth crop from' that single biochar
application,”* Dr Van Zwieten said

“We have got, in some eases. double
the vield of our com amd double the

\yield of the foba bean, The benefit-cost

analysis of the hochar is in the $200 to
£1000 a tonne of this materinl, That 15
the difference in profit you're getting
when are you're applying biochar.™




Returns and life cycle analysis.

Funding — France.



