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Safe Harbor Statement: Information in this presentation includes forward-looking
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Giant King Grass VIASPACE 4

Dedicated Feedstock
A High yield, non-food, not genetically modified

I High yield leads to low cost
I Can meet feedstock & fuel cost targets




Industrial VIASPACE 4

Biotechnology

A Application of biotechnology (often using
enzymes or cells) for industrial purposes

I Manufacturing (food processing, bioremediation)
IAl ternati ve energy or n
I Biomaterials (bio plastics, cosmetics, textiles)

A Green biotechnology is agricultural

A Red biotechnology is pharmaceuticals and
medicine

A White biotechnology is industrial uses




Feedstock for VIASPACE 4
Industrial Biotech o

A Much of industrial biotechnology focuses on
converting biomass into bioenergy,
biochemicals, biomaterials, etc.

A Many assume the biomass will be there when
needed Iin plentiful amounts at reasonable prices

I This has not been the case for bio electricity

A Agricultural and forestry wastes have become
scarce and expensive

I In India and China, biomass power plants are
closed or running at partial capacity because
of the lack of biomass 5



Feedstock for VIASPACE 4

Industrial Biotech

A High yield dedicated biomass crops needed

I Provide large guantities w/20 year supply
agreement at known acceptable cost

I Efficient use of land

A Feedstock or fuel supply contract probably
needed to obtain project financing

A Competition with food will not be allowed

A Logistics much simpler and low
transportation costs If processing facility
and biomass plantation are co-located ’




Giant King Grass VIASP ACEI

/. AVery high yield and therefore low-cost
B 5 V ’ uﬁ i 375 wet metric tons/hectare (167 t/acre)
| suitable for biogas production
I Sun dry to 25% moisture suitable for power
plant reduces yield to 125-180 mt/ha (56-80
t/acre)
% I 1001 135 bone dry mt/ha (45-60 t/acre)
80 suitable for pellet production
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A Perennial in subtropical & tropical areas
I Plant once, grows for many years

A Can be grown as an annual crop

k I 67.5 dry mt/nha (30/t/acre)
I But must be replanted every spring




Direct Combustion in VIASPACE ,I

Biomass Power Plant
A Giant King Grass has

excellent energy content of
18.4 MJ (megajoule) per dry
kilogram equivalent to

I 5.1 kilowatt hours thermal/kg
I 7900 BTU/pound

I 4400 kcal/kilogram

A Properties similar to corn
straw (stover)

A 1 kWh electrical requires
0.72 kg of Giant King Grass

I 27% generation efficiency
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Biomass Power Plants
Operating in China

DP Cleantech has 19 VIASPACE &

Power Plant Optimized for Agricultural Waste/Corn Straw

Giant King Grass Has Properties Almost Identical to Corn Straw




30 MW Biomass

Power Plant in China
A Corn straw and rice husks

as fuel today

I Large 50 km collection radius
I 600+ metric tons fuel/day

I 186,000 mt/year

I Seasonal crops, must
transport & store for months

A 1500 ha (3705 acre) if
Giant King Grass
I 2-3 km collection radius

I Just in time harvesting e~ )
simplifies logistics Cut at 4m tall for burmng10




Giant King Grass  \/IASPACE &
Energy Analysis o

Sun Dried Giant King Grass
Proximate Analysis Unit |As Received Bone Dry

Total Moisture % 14 0

Volatile Matter % 65.68 76.37
Ash % 3.59 4.17
Fixed Carbon % 16.74 19.46
Total Sulfur % 0.11 0.13
HHV MJ/Kg 15.85 18.43
LHV MJ/Kg 14.52 -
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Giant King Grass  \/IASPACE &
Energy Analysis o -

Ultimate Analysis Unit Bone Dry
Carbon % 46.64
Hydrogen % 5.66
Nitrogen % 0.43
Chlorine % 0.548
Total Sulfur % 0.13
Oxygen % 42.97
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Giant King Grass Pellets VIASPACEI

as Coal Replacement p Bl
A Giant King Grass pellets
co-fired up to 20% w/ coal

I Requires small modification
to existing coal power plant

I Dry & press into pellets

A Preserves existing power
plant CAPEX & meets
carbon reduction targets

A Large global demand
I Particularly in Europe
I Japan & Korea emerging

A Dedicated energy crops
favored over waste -




Biomass Briquettes YJASPACE!

A Replace oil, natural A Cement, ceramics,
gas & coal in boilers  brick, chemical, food
to provide industrial ~ Processing, ethanol,
heat and steam textile, rubber, etc.




High Temperature \/IASPACE &

Gasification

A Producer gas
to replace oll,
natural gas &
coal in bollers

A Syngas to
produce
chemicals such
as ammonia &

and engines A : liquid biofuels
that cannot ; g  incl. methanol
directly burn =knl|l and gasoline &
biomass for g S _ﬁs diesel via the
process heat [ @=Sll M Fisher Tropsch

process
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Giant King Grass for VIASPACE 4

Bio-Methane

A Giant King Grass has very
high bio-methane yield
I 91 liters methane/kg fresh grass
i 0.36 m3/kg volatile solids

I Compared to 0.22 for municipal
solid waste, 0.21 for rice straw

I Organic fertilizer is byproduct Biogas plant generates

1 MW electricity and 1 MW
- heat for greenhouse
_| using anaerobic digestion
llllJ ‘”'"19 and corn as feedstock.

Can use Giant King Grass
16
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Cutat1m Tall Every  \/IASPACE &
25-30 Days for Biogas s

1 MW biogas plant requires 70 ha of Giant King Grass Y



