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n-C18H38

n-C20H42

1D retention time [min]

2D retention tim
e [s]

norabietanes norabieta-

trienes

n-C19H40

  n-C16H34

n-C17H36

n-C21H44

n-C22H46

n-C14H30

n-C26H54

n-C24H50

methyl oleate

GC
 

GC-FID×

n-paraffins
91%

iso-
paraffins

3%

naphthenes
6%

aromatics
0.1%

FAME
0.2%

Tall oils are cheap and promising starting materials for the production

of green olefins

Hydrodeoxygenation of these tall oils produces hydrocarbon liquids with a high 

amount of n-paraffins

Steam cracking of these liquids results in high light olefin yields

Lower heat requirement and reasonable run-lengths can be expected
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products quantification

Compared to 2 fossil resource-based reference feedstocks 

at similar cracking severity  P/E ≈ 0.55 kg/kg

Required

Coil Outlet Temperature

Measured pilot plant product yields 

Measured cokes formation during

6-h steady state operation

6.41

4.62 4.70

0

1

2

3

4

5

6

7

1,3 - Butadiene
18.2

16.5

13.0

0

4

8

12

16

20

Propene
35.4

30.0

24.6

0

5

10

15

20

25

30

35

40

Y
ie

ld
 [

w
t%

]

Ethene

8.73

1.34

2.92

0

2

4

6

8

10

HDO - TOFA Petroleum
Naphtha

Natural Gas
Condensate

Y
ie

ld
 [

w
t%

]

Pyrolysis Fuel Oil

1.42

2.47

6.87

0

1

2

3

4

5

6

7

8

HDO - TOFA Petroleum
Naphtha

Natural Gas
Condensate

Toluene

4.35

6.05

8.91

0

2

4

6

8

10

HDO - TOFA Petroleum
Naphtha

Natural Gas
Condensate

Y
ie

ld
 [

w
t%

]

Benzene

820

850

840

790

805

820

835

850

865

HDO - TOFA Petroleum
Naphtha

Natural Gas
Condensate

C
o
il 

O
u

tl
e

t 
T
e

m
p

e
ra

tu
re

 [
 

C
]

5.55

4.40

5.80

0

1

2

3

4

5

6

7

HDO - TOFA Petroleum
Naphtha

Natural Gas
Condensate

g
 c

o
k
e

s
 /
 6

 h

GC×GC-FID

15

20

25

30

35

40

0 10 20 30 40 50 60 70 80 90 100

Y
ie

ld
 [

w
t%

]

HDO-TOFA [vol%]

ethene

propene

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

0 10 20 30 40 50 60 70 80 90 100

HDO-TOFA [vol%]

1,3-butadiene

ethane

Effect of the amount of HDO-TOFA in the feed on product yields

[COT=820°C; δ = 0.45 kg/kg; COP=1.7 bar] 

Pilot plant data (symbols) versus data simulated using COILSIM1D (dashed lines)
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