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First use of vegetable oil for diesel engines since early 1900

Biodiesel Symposium in Vienna, Austria in 1990 (participation of major vehicle
and tractor producers)

First industrial biodiesel plant in Europe: Aschach, Austria in 1991

Growing attractiveness of the Diesel engine (improvements of performance,
fuel efficiency, exhaust emission reduction)

New ecologically justified tax on mineral oil for fossil Diesel (climate
change)

“Externalities” of oil consumption —security considerations and environmental
iIssues- influence policy gradually rising fuel tax!

Jan.2004: full detaxation of Biodiesel

Recovery of crude oil pricesin 1999 from below US$ 10.00 to above US$
50.00/barrel in June 2005 crude oil is more expensive than vegetable
oils on world markets!




Renewable Energy Policies (German Energy Agency)

Guarantee long-term energy supply (national security)

No CO, emissions (today 20x10 °®tons per year, only 50% are naturally
absorbed in plants, sea, soils)

Structural development of rural areas (local use)
Sustainable

Tax incentives for solar power, solar thermal, biomass, hydropower, geothermal,
wind power




Definition: domestic, renewable fuel for diesel engines derived from natural oils and
meets specifications of ASTM D 6751

Renewables for electricity in Germany (2004): 9.3% ( Comparison Brazil: > 90%!
World ~ 13.5%); goals for 2020: 20%

Renewables for fuel (ground transportation) in Germany (2004): 1.6%;
goal 2010 : 6,5 % (Comparison Brasil: > 20%!)




1 &( &% $ !

166_ ,646
I /0O 1 o -89- 7
02 3 4 4-:8; * 4:-86 *
3% 58:<* 4486 *
5 8:5* 98:: *
1"# & " %& ()* | "# $ " &+ ()
I"# $ ,"- "% 'O0* | "# $. "+
& 1 /"0%$ 0 "*%( /"0$% (e




"' & S% & "*&#

4<<5),66=

1,200,000

1,000,000

1,000,000

800,000

600,000

650,000

sales [t/a]

400,000

200,000

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
— Energy supply from biodiesel —* Biodiesel sales (estimate)

12,000

- 10,000

8,000

6,000

4,000

- 2,000

[GWh/a]

Source: BMU 2003 ; AGEE-STAT 2004

., 3 $ 0 "6+7

4, "5#0 - "8, % ."
30 9 < 7=




" (&%

& (M
66->6;

total production capacity: 3 700 000 t/a (average yield/ha: 1,4 t Biodiesel -> 2,6 Mill. ha)
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Rape Seed
—>
225 tpd

Finish Pressing
(warm pressing)

Press Cake
—>
140 tpd

!
Crude Rape Seed Oil (85 tpd)

v

Crude Rape Seed QOil
—>

purchase 115 tpd

Refinery
(technical refinery)

Fatty Acid 1
—>

4 tpd

Technical Refined Rape Seed Oil (196 tpd)

v

Methanol

Catalyst

(sodium methylate)

Transesterificaton
(CD Process)

BIODIESEL (EN 14214)

—>
189 tpd

I
Glycerine Water

v

Methanol - Recovery
Glycerine Distillation

Methanol (back to Process)

—>
Fatty Acid 2

—>

9 tpd

v

Distilled Glycerine (pharm. Grade, Koster) 17 tpd
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Efficient use for capacities of 100 - 600 tpd of rape

Cieaning

Pressing (hot)

* Qil in cake approx. 7,5 %

* Gum content in the oil max. 200 ppm
* Fatty acid in oil max. 5 %

\4
Technical refinery * Gum content max. 10 ppm
l * Fatty acid max. 0,1 %
<«—— NaOH
Transesterification

| <—— Methanol

v v

System Glycerine Water BIODIESEL

v

Glycerine Distilled




Area 1 ha of rape

v

3 t rape seed (0il 42 %)

v

1,120 t crude oil — hot process

v

1,090 t refined oil — stage of technical refinery

v

Transesterification

|
v v

0,106 t of Distilled Glycerine 1,07 t of BIODIESEL







Raw materials

Rape seed 210 /t

Rape oil 510 /t (Soja: 420 US$/t, Palmoil: 420 US$/t, Rhyzinus: 1035 US$/t)
Rapeseed cake

Fatty acid

Process materials

Phosphoric acid
Chloric acid
Methanol 261 /t
Charcoal
Additives

Products
RME 0.62 /IFOB
Pharma Glycerine 310 [t
Filter cake (animal feed) 190 /t

Total production costs ~0.55 /I



" "e S ") !




Range of products

Seed preparation
transport, cleaning, drying, de-hulling, crushing,conditioning

Cooker W 255-7 Cleaner Delta 108 Flaking roller mill FW 812



Range of products

Pressing
pre-pressing, finish-pressing, cold-pressing

Finish-press EP 26 Cold-press KP 21 Pre-press VP 28



Range of products

Refining

degumming, bleaching, deacidification, deodorizing

Degumming section Bleaching section Deodorizing section



Range of products

Oleochemistry
Esters, fatty acids, glycerol, biodiesel

Esterification plant Glycerine plant Fatty acid plant
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Brazilian Leader in environmental consulting and engineering

Aproximately 175 environmental specialists

Active for major national and multinational corporations since
1980

Capacity to “tropicalize” german technology



Conceptual Projects

Technical Feasibility Study and financial analysis

Pilot tests (batch process) with local vegetable seeds
Characterization of quality standards for local products
Market Study

Eco-Balance (carbon credits, life-cycle analysis)
International credit lines

Turn-key projects

Training of personnel in Germany (Magdeburg)

Implementation and start-up of integrated Biodiesel plants
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Soy 50.000
Cotton 2.100
Palm 900
Peanut 220
Castor 110
Sunflower 85
Rape 95

53.470
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93,5 %
3,9 %
1,7 %
0,4 %
0,2 %
0,2 %
0,1 %






High price as pharmaceutical oil

Castor seed contains Rizine and Rizinine which are strong poisons

both toxins remain in pod

filter cake cannot be used as animal feed

strict dust control during production



80 million hectars of available agricultural land (Cerrado; fonte
EMBRAPA) 20 times size of Switzerland

Potential for > 100 million tons of vegetable oll

100 million tons of Biodiesel 250 million tons of carbon credits

Brazil as strategic world-class (bio) fuel supplier



