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1. Setting the scene

Olive production uses a significant part of the
available land in Mediterranean countries

Turkey Algeria Greece

Tunisia Italy

Syrian/
Arabic
Republic

Portugal

Spain

Harvested area 2010 > 8 000 000 Ha ® Residues > 14 Mt!

Ref: European Commission. Environment. Life among the olives. Good practice in improving environmental performance in the olive oil sector. [Online] 26-01-2010




1. Setting the scene

* Alternative to fossil fuels
* Reduction of greenhouse gas emissions
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2. The fuel production process
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2. The fuel production process
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2. The fuel production process

[ FUEL SYNTHESIS J
Fischer-Tropsch Methanation
L. d < | . R
fJﬂf; ) Synthesis SNG
(diesel) fu\ gas

.
b4
UUU Compression
| "
)




3. The Fischer-Tropsch Synthesis
CO +2H, - —CH, — +H,0 (AH° = —165kJ/mol)

|
l l l l l

C1-C2 C3-C4 C5-C10 Cl1-C21 C22+

SNG LPG Gasoline Diesel Wax
Temperature 1 Selectivity to long chain hydrocarbons 1
Pressure 1 Selectivity to long chain hydrocarbons 1



3. The Fischer-Tropsch Synthesis
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o = f(P, T, catalyst)

It is impossible to only produce hydrocarbons in the

carbon number range of C11-C21!



3. The Fischer-Tropsch Synthesis

Diesel production optimization

. Synthesis
—& C1-C2 — gas
—& (C3-C4 | Reforming
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Diesel is maximized by optimizing the selectivity to C22+,




3. The Fischer-Tropsch Synthesis

Multitubular fixed

Slurry bed reactor
Y bed reactor

T 1
. . [ y ’ b
Reactor optimization "
T =200-250 °C
P =20-40 bar
Hot spots Selectivity to long chain hydrocarbons lll

Goal: Isothermal operation




3. The Fischer-Tropsch Synthesis

Slurry bed reactor Catalyst optimization
f

* High activity, selectivity and
stability

* High attrition resistance

Catalyst particle size: 50-100 um



3. The Fischer-Tropsch Synthesis

Multitubular fixed

Catalyst optimization bed reactor

* High activity, selectivity and
stability

* Mass transfer

Catalyst particle size: >1mm

Egg-shell catalyst: O



3. The Fischer-Tropsch Synthesis
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3. The Fischer-Tropsch Synthesis
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Operating conditions: 20 bar, 210 °C and H,/C0O=2.1



4. Methanation

CO+3H, » CH, + H,0 (AH°=-206k]J/mol)
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T1TT = Selectivity to CH, 111




4. Methanation

CO +H,0 - CO,+H, (AH°=—41kJ/mol)
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4. Methanation

Reactor/process optimization

T = 250-650 °C
P = 20-40 bar
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4. Methanation

Minimize catalyst
deactivation!

Catalyst optimization

Preeminent methanation catalyst: Nickel-based

T=250-350 °C Nickel carbonyl formation
T=300-450 °C Carbon formation
T=450-650 °C Sintering



4. Methanation
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4. Methanation

3 \
8
C
S -
2
S
(@) -
©
c
=
®)
&
< -
- great!
I———JI I =
200 400 600 800 1000 Isothermal

T (K)



Acknowledgements

This research has received funding from the European
Union Seventh Framework Programme (FP7/2013)
under grant agreement n° 308733.

=W

Fuel Waste




FFW partners:

Fol o
- 27 = Z Fraunhofer
ISAFOM ICT

‘ 7% E=
o EE Solintel«~

VERTECH GROUP







