
 
 



 
 



 

I 
 



II 
 



 

III 
 



 

IV 
 



 

V 
 



 
 

VI 
 



 

VII 
 





 

 
 





 



2 
 

2 
 



 



4 
 

4 
 

- 

- 

- 



 

- 

- 

- 

- 

- 

- 

- 

- 

                                                        



6 
 

6 
 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 



 



8 
 

8 
 

                                                        

- 

- 

- 

35% 34% 

15% 
13% 

1,3% 1% 

0

1000

2000

3000

4000

5000

6000

7000

Rapeseed Soybean Palm Animal fats &

yellow grease

Sunflower Other



 

                                                                                                                                                        
- 

- 

- 

- 



10 
 

10 
 



 



12 
 

12 
 

                                                        



 



14 
 

14 
 

63% 31% 

4% 1% 

0,3% 0,1% 

0

1000

2000

3000

4000

5000

6000

7000

Rapeseed Soybean Palm Animal fats

& yellow

grease

Sunflower Other



 



16 
 

16 
 



 



18 
 

18 
 



 

                                                        



20 
 

20 
 

                                                                                                                                                        



 



22 
 

22 
 

 

 

 

 

 

 

                                                        



 

 

 

 

 

 

 

                                                        



24 
 

24 
 



 



26 
 

26 
 



 



28 
 

28 
 

                                                        



 

                                                        



30 
 

30 
 

                                                                                                                                                        



 



32 
 

32 
 



 



34 
 

34 
 



 

                                                        



36 
 

36 
 

                                                        



 

                                                        



38 
 

38 
 



 



40 
 

40 
 

  

  



 



42 
 

42 
 



 

                                                        



44 
 

44 
 

                                                        

 

 

 

 

 

 



 



46 
 

46 
 

                                                        



 



 

48 
 



 



 

50 
 



 



 

52 
 



 



 

54 
 



 

 

 

 

 

 



 

56 
 



 

                                                        



 

58 
 

- 

- 

- 

- 

- 

- 

- 



 

 



 

60 
 

 

 

 



 

                                                        



 

62 
 



 

                                                        



 

64 
 



 



 

66 
 



 



 

68 
 



 

                                                        



 

70 
 

                                                                                                                                                        



 



 

72 
 



 



 

74 
 



 

                                                        



 

76 
 

                                                        



 

                                                        



 

78 
 



 

 

RAW-MATERIALS 

OLD GENERATION 

(1) 

NEW GENERATION 

(2) 

PROCESSES 

OLD GENERATION  

(1) 

NEW  

GENERATION (2) 

Bio-diesel 

Bio-ethanol 

Block 1 

Block 2 

Bio-ethanol 

Bio-gas 

Block 3 Bio-diesel 

Block 4 

Block 5 

Block 6 

Block 7 

Fermentation 

Anaerobic 

digestion 

All other 

processes 

 

Block 8 



 

80 
 

 



 



 

82 
 

                                                        



 

                                                        



 

84 
 

                                                        



 



 

86 
 

                                                        



 



 

88 
 

0

500

1000

1500

2000

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

EU JP US



 



 

90 
 

                                                        



 

                                                        



 

92 
 



 



 

94 
 



 



 

96 
 

                                                        



 

- 

- 

- 

- 



 

98 
 



 

                                                        



 

100 
 



 

                                                        



 

102 
 

                                                        



 

 

                                                        



 

104 
 

 

 



 

 

 



 

106 
 

 



 

 

 

 

                                                        



 

108 
 

 

 



 



 

110 
 

    (     )           
    

‖  ‖‖  ‖
 ∑        √∑    

  
   ∑    

  
   

 
   



 

  [
 

     
]



 

112 
 



 



 

114 
 

   (     )    ∑    
 
   

      (                )

     [       ]   

   

    

    

 

 

 

 

 

 



 



 

116 
 



 

  (  )  
 (  )

   

 (  )



 

118 
 



 



 

120 
 



 



 

122 
 



 

 



 

124 
 



 

 



 

126 
 



 

 



 

128 
 



 

 



 

130 
 



 

 



 

132 
 



 

 



 

134 
 



 

 



 

136 
 



 

 


