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£ 140 . . . . "Global demand for biofuels is set to grow

by 41 billion litres, or 28 %, over 2021-

60 2026" [Renewables 2021, IEA]
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Fig. 1 Biofuels demand by region [Renewables 2021, IEA]
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Fig. 2 Use of biofuels in transport [Outlook 2022, IRENA]
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Air gasification ~ Oxygen gasification ~ Steam gasification
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=== Free University of Bolzano Aims of the work :Z

g%o

This work investigates the operation of a producer gas reforming unit under a range of —
temperatures and steam-to-syngas ratios and for each evaluate:

@ Hydrogen concentration increase

@ Hydrogen yield increase
@ Compatibility of obtained syngas in the synthesis of different biofuel:
o Fischer-Tropsch fuels

Ho
Mer = —2 1
SMEt 0 (1)
o Methanol y co
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o Methane o+ CO
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Gasifier: Pilot-scale fixed-bed (~ 3 kg/h)
Reformer: Fixed-bed allothermal reactor
Temperature: 700 °C / 750 °C / 800 °C / 850 °C
Steam flow (SF): from 0.0 g/h to 367.2 g/h

Label SF-0 SF-3 SF-4 SF-6 SF-12 SF-14 SF-18 SF-23 SF-24
Flow [g/h] 0.0 477 619 920 1848 2145 2746 3523 367.2

Corfu 2022 Stefano Piazzi Methodology 6 / 20



unibz

Freie Universitét Bozen

Libera Universita di Bolzano

Free University of Bolzano

Reactor

Char tank

Scrubber

Moisture trap

Flare

Bypass valve

Steam generator

, Gas Reformer
(GRF)

-

Stefano Piazzi

Methodology 7 / 20



Freie Universitét Bozen

. o
uni bz Libera Universita di Bolzano &
@
==  Free University of Bolzano &
K

Stefano Piazzi Methodology 8 / 20



Freie Universitét Bozen
u n|bz Libera Universita di Bolzano

= Free University of Bolzano EXperimentaI Set_up

s,
%

o & 8io,,

Fig. 1 Open-top gasifier Fig. 2 Gas reforming reactor
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=== Free University of Bolzano Gas Concentrations
Temperature v - Steam X - Char v
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Gas concentrations

Temperature v - Steam v - Char X

Hydrogen Carbon monoxide
25 25
20 20
S 15 4 15 4
3
>
£ 10 10
54 5
0- 0 -
700 °C 800 °C 700 °C 800 °C
Carbon dioxide Nitrogen
25 60
20 4 50 4 — —
40 -
S 15 4
3 30 |
>
£ 10 4
= 20
57 10 4
o0- o -
700 °C 800 °C 700 °C 800 °C

Corfu 2022

@ Increase in Hy and CO5 with a
decrease in CO concentrations (WGS
reaction)
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Temperature v - Steam v - Char v/
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Temperature v/ - Steam v - Char v/
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Stoichiometric ratios
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@ Increase in Hy concentration is obtained at higher temperature, moving from 16.2
% to 21.3 %, without using steam, and to 45.6 %, with steam injection on the
char-bed. CO concentration did not follow the same monotonic behavior

@ Increase in Hy flow rate across all cases, from a minimum of +9 % in the absence
of steam at 700 °C to a maximum of +1796 % at 850 °C at the highest steam
flow rate

@ The syngas stoichiometric ratios are compatible for the Fischer-Tropsch synthesis,
while for MeOH/DME and biomethane synthesis an additional amount of
hydrogen is required
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