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Haiduc, A. G.; Brandenberger, M.; Suquet, S.; Vogel, F.; Bernier-Latmani, R.;
Ludwig, C. SunCHem: an integrated process for hydrothermal production of methane
from microalgae and CO2 mitigation. J. Appl. Phycology 2009 21, 529-541.

Rabe, S.; Vogel, F.; Truong, T.-B.; Shimazu, T.; Wakasugi, T.; Aoki, H.; Sobukawa,
H. Catalytic reforming of gasoline to hydrogen: Kinetic investigation of deactivation
processes. Int. J. Hydrogen Energy 2009 34 (19), 8023-8033.
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Sodium Sulfate Tolerance. J. Supercritical Fluids 2007 43, 91-105.

Vogel, F.; Waldner, M. H.; Rouff, A. A.; Rabe, S. Synthetic natural gas from biomass
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Guemez, M. B. Reactor modeling to simulate catalytic partial oxidation and steam
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minimization. Int. J. Hydrogen Energy 2007 32, 1421-1428.
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Rabe, S.; Nachtegaal, M.; Vogel, F. Catalytic Partial Oxidation of Methane to
Synthesis Gas over a Ruthenium Catalyst: the role of the oxidation state. Physical
Chemistry Chemical Physics 2007b 9, 1461-1468.

Rabe, S.; Truong, T.-B.; Vogel, F. Catalytic Autothermal Reforming of Methane:
Performance of a kW scale reformer using pure oxygen as oxidant. Applied Catalysis
A: General 2007a 318, 54-62.

Bosco, M.; Hajbolouri, F.; Truong, T.-B.; De Boni, E.; Vogel, F.; Scherer, G. G.
Link-up of a bench-scale shift-less” gasoline fuel processor to a polymer electrolyte
fuel cell. Journal of Power Sources 2006 159 (2), 1034-1041.

Bosco, M.; Vogel, F. Optically accessible channel reactor for the kinetic investigation
of hydrocarbon reforming reactions. Catalysis Today 2006 116, 348-353.

Ludwig, C.; Scharnhorst, W.; Rabe, S.; Vogel, F.; Stucki, S. Energy and Materials
from Waste and Biomass Using Hydrothermal Processes. The Chinese Journal of
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Rabe, S.; Truong, T.-B.; Vogel, F. Low Temperature Catalytic Partial Oxidation of
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Waldner, M. H.; Vogel, F. Renewable Production of Methane from Woody Biomass
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Vogel, F.; DiNaro Blanchard, J. L.; Marrone, P. A.; Rice, S. F.; Webley, P. A;
Peters, W. A.; Smith, K. A.; Tester, J. W. Critical Review of Kinetic Data For the
Oxidation of Methanol in Supercritical Water. J. Supercritical Fluids 2005 34, 249-
286.

Van herle, J.; Schuler, A.; Dammann, L.; Bosco, M.; Truong, T.-B.; De Boni, E.;
Hajbolouri, F.; Vogel, F.; Scherer, G. G. Fuels for Fuel Cells: Requirements and Fuel
Processing. Chimia 2004 58 (12), 887-895.

Vogel, F.; Smith, K. A.; Tester, J. W.; Peters, W. A. Engineering Kinetics for
Hydrothermal Oxidation of Hazardous Organic Substances. AIChE Journal 2002 48
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Autothermal methanol reforming for hydrogen production in fuel cell applications.
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Vogel, F.; Harf, J.; Hug, A.; Rudolf von Rohr, P. The Mean Oxidation Number of
Carbon (MOC) - A Useful Concept for Describing Oxidation Processes. Water
Research 2000 34 (10), 2689-2702.

Zhou, N.; Krishnan, A.; Vogel, F.; Peters, W. A. A Computational Model for
Supercritical Water Oxidation of Organic Toxic Wastes. Advances in Environmental
Research 2000 4, 79-95.

Harf, J.; Hug, A.; Vogel, F.; Rudolf von Rohr, P. Scale-Up of Catalytic Wet
Oxidation under Moderate Conditions. Environmental Progress 1999 18 (1), 14-20.

Vogel, F.; Harf, J.; Hug, A.; Rudolf von Rohr, P. Promoted Oxidation of Phenol in
Aqueous Solution Using Molecular Oxygen at Mild Conditions. Environmental
Progress 1999 18 (1), 7-13.
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Hug, A.; Harf, J.; Vogel, F.; Rudolf von Rohr, P. Deactivation of Sewage Sludge by
Wet Oxidation (WO) Using the LOPROX Process: A Complete Wastewater
Plant/WOQO System with an Analysis of Wet Oxidation Products. Chem. Eng. Technol.
1998 21 (11), 880-885.

Hug, A.; Harf, J.; Vogel, F.; Rudolf von Rohr, P. Inertisierung von Kléarschlamm
durch NaBoxidation (NO) nach dem LOPROX-Verfahren: Gesamtsystem ARA/NO
mit StofffluRanalysen der NO, Chemie-Ingenieur-Technik 1998 70 (7), 898-902.
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1.

Vogel, F. Nassoxidation von Phenol mit Sauerstoff bei milden Bedingungen.
Fortschritt-Berichte VDI, Reihe 3: Verfahrenstechnik, Nr. 533, VDI Verlag:
Disseldorf, 1998, ISBN 3-18-353303-0.

Vogel, F. Hydrothermal Processes. In: Municipal Solid Waste Management, Ludwig,
Ch., Hellweg, S., Stucki, S. (Eds.), Springer: Berlin, 2003, 204-210, ISBN 3-540-
44100-X.

Vogel, F. Catalytic conversion of high-moisture biomass to synthetic natural gas in
supercritical water. In: Handbook of Green Chemistry, Paul Anastas (Series Editor),
Volume 2 Heterogeneous Catalysis, Robert Crabtree (Volume Editor), Wiley-VCH:
Weinheim, 2009, chapter 12, 281-324, ISBN 978-3-527-32497-2.

Kruse, A.; Vogel, F.; van Bennekom, J.; Venderbosch, R. Biomass gasification in
supercritical water. In: Handbook Biomass Gasification, Second Edition, H.A.M.
Knoef (Editor), btg Biomass Technology Group, 2012, chapter 9, 251-280, ISBN 978-
90-819385-0-1.

AND INVITED TALKS AT CONFERENCES
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1.

6.

Vogel, F. Catalysis under hydrothermal conditions. International Workshop “Future
Concepts in Energy Related Catalysis”, session on Catalytic Fuel Processing, Monte
Verita, Switzerland, March 13-17, 2005 (invited talk).

Bosco, M.; Truong, T.-B.; De Boni, E.; Vogel, F. Optically accessible channel reactor
for kinetic investigations of gasoline reforming reactions, 2" European Hydrogen
Energy Conference, Zaragoza, Spain, November 22-25, 2005 (keynote).

Vogel, F.; Nachtegaal, M.; Wambach, J. Advanced in-situ instrumentation for catalysis
research at the Paul Scherrer Institut. Defining the Future Ill, Munich, Germany,
September 24-26, 2007 (invited talk).

Schubert, M.; Regler, J. W.; Vogel, F. Effiziente Salzabscheidung als ein wichtiger
Schritt bei der katalytischen, hydrothermalen Vergasung nasser Biomasse, 10. Tagung
lonenchromatographie, Luzern, Switzerland, May 7, 2008 (invited talk).

Vogel, F.; Schubert, M.; Brandenberger, M.; Regler, J. W. Recent advances in
catalytic hydrothermal gasification of biomass to synthetic natural gas. XVII
Congresso Nazionale di Chimica Industriale, Societa Chimica Italiana, Genova, June
30-July 3, 2008 (invited keynote).

Brandenberger, M.; Schubert, M.; Miiller, J.; Vogel, F.; Ludwig, C.; Stucki, S.; Haiduc,
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A. G.; Bernier-Latmani, R. SunCHem: a 3" Generation Biofuel Technology to Produce
Methane from Algae. 36" Discussion Forum LCA of Future Biofuels, EMPA,
Diibendorf, Switzerland, November 17, 2008 (invited talk).

Vogel, F. PSI’s catalytic hydrothermal gasification process. Bio-SNG '09, Int.
conference on advanced biomass-to-SNG technologies and their market
implementation, Zurich, Switzerland, May 27, 2009 (invited talk).

Vogel, F. SunCHem — Recent Results on the Hydrothermal Conversion of Algae to
Bio-Methane. 17" European Biomass Conference & Exhibition, Hamburg, Germany,
June 30, 2009 (plenary).

Vogel, F. Hydrothermale katalytische Vergasung von Biomasse — eine Ubersicht.
Fachgesprach “Hydrothermale Verfahren zur Nutzung von nachwachsenden
Rohstoffen”, Forschungszentrum Karlsruhe, Germany, organized by Fachagentur
Nachwachsende Rohstoffe, September 2, 2009 (invited talk).

Vogel, F. Catalytic hydrothermal conversion of biomass to methane. 1% Chilean
International Seminar on Biogenic Gases as Fuels for the Future, Universidad de
Concepcion, Chile, July 1, 2010 (invited talk).

Vogel, F.; Krocher, O. Hydrothermale Synthese von Biomethan aus nasser Biomasse.
Kolloquium Sustainable BioEconomy, Karlsruhe Institute of Technology (KIT),
December 6-7, 2010 (invited talk).

Vogel, F. Catalytic conversion of biomass to methane in supercritical water. RRB7,
7th Int. Conference on Renewable Resources & Biorefineries, Bruges, Belgium, June
8-10, 2011 (invited talk).

Vogel, F.; Brandenberger, M.; Ludwig, Ch. SunCHem - Hydrothermale Vergasung
von Algenbiomasse, 5. Bundesalgenstammtisch, DECHEMA, Miinchen-Pullach,
Germany, March 26-27, 2012 (invited talk).

CONFERENCE PROCEEDINGS

1.

Vogel, F.; Hildebrand, F. Catalytic Hydrothermal Gasification of Woody Biomass at
High Feed Concentrations. Proceedings 4™ International Symposium on High Pressure
Process Technology and Chemical Engineering, Chemical Engineering Transactions,
2, 771-777, Bertucco, A. (Ed.), AIDIC, 2002, ISBN 88-900775-1-4.

Vogel, F.; Waldner, M. H.; De Boni, E. Efficient production of synthetic natural gas
from biomass by hydrothermal gasification. Proceedings Joint 20" AIRAPT — 43"
EHPRG Conference on Science and Technology of High Pressure, Forschungszentrum
Karlsruhe, Germany, 2005, ISBN 3-923704-49-6.

Vogel, F.; Waldner, M. H. Catalytic hydrothermal gasification of woody biomass at
high feed concentrations. Proceedings “Science in Thermal and Chemical Biomass
Conversion STCBC”, A. V. Bridgwater, D. G. B. Boocock (Eds.), Vol. 2, 1001-1012,
CPL Press, March 2006, ISBN 1-872691-97-8.
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Vogel, F.; Harf, J.; Hug, A.; Rudolf von Rohr, P. Waste water and sewage sludge
treatment with wet oxidation. 12" International Congress of Chemical and Process
Engineering CHISA '96, Prague, Czech Republic, August 25-30, 1996, ISBN 80-02-
01106-6 69.

Vogel, F.; Harf, J.; Hug, A.; Rudolf von Rohr, P. Wie sinnvoll sind TOC und CSB in
der Verfahrenstechnik der Abwasser- und Schlammbehandlung? Preprints 3. GVC-
Kongress ,,Verfahrenstechnik der Abwasser- und Schlammbehandlung®, Wirzburg,
Germany, October 14-16, 1996.

Harf, J.; Hug, A.; Vogel, F.; Rudolf von Rohr, P. Die katalytische Niederdruck-
Nassoxidation von Klarschlammen, Preprints 3. GVC-Kongress ,,Verfahrenstechnik
der Abwasser- und Schlammbehandlung®, Wirzburg, Germany, October 14-16, 1996,
211-216.

Hug, A.; Harf, J.; Vogel, F.; Rudolf von Rohr, P. Die katalytische Niederdruck-
Nassoxidation als Vorbehandlungsprozess zur Abwasserreinigung, Preprints 3. GVC-
Kongress ,,Verfahrenstechnik der Abwasser- und Schlammbehandlung®, Wirzburg,
Germany, October 14-16, 1996, 487-491.

Vogel, F.; Harf, J.; Hug, A.; Rudolf von Rohr, P. Neue Erkenntnisse in der
katalytischen Niederdruck-Nassoxidation von Phenol-Abwassern, Preprints 3. GVC-
Kongress ,,Verfahrenstechnik der Abwasser- und Schlammbehandlung®, Wirzburg,
Germany, October 14-16, 1996.

Vogel, F.; Harf, J.; Hug, A.; Rudolf von Rohr, P. Oxidative Degradation of Phenol
Using Molecular Oxygen. 3™ International Conference on Advanced Oxidation
Technologies for Water and Air Remediation AOTs-3, Cincinnati, Ohio/USA, October
26-29, 1996.

10.

11.

Harf, J.; Hug, A.; Vogel, F.; Rudolf von Rohr, P. Simultaneous Wet Oxidation of Waste
Water and Sewage Sludge, ECCE-1, Proceedings of The first European Congress on
Chemical Engineering, Florence, Italy, May 4-7, 1997, 517-520.

Vogel, F.; Harf, J.; Hug, A.; Rudolf von Rohr, P. The Mean Oxidation Number of
Carbon (MOC) as a Helpful Tool for Describing Oxidation Processes. 4™ International
Conference on Advanced Oxidation Technologies for Water and Air Remediation
AOTs-4, Orlando, Florida/USA, September 23-26, 1997.

Vogel, F.; Harf, J.; Hug, A.; Rudolf von Rohr, P. Catalytic Low Pressure Wet
Oxidation of Sewage Sludge. 4™ International Conference on Advanced Oxidation
Technologies for Water and Air Remediation AOTs-4, Orlando, Florida/USA,
September 23-26, 1997.

Rudolf von Rohr, P.; Harf, J.; Hug, A.; Vogel, F. Scale-Up of Catalytic Wet-Oxidation
under Moderate Conditions. AIChE Annual Meeting 1997, Los Angeles, USA, session
“Environmental Reaction Engineering 1, paper 262i, November 16-21, 1997.

Vogel, F.; Rudolf von Rohr, P.; Harf, J.; Hug, A. Promoted Oxidation of Phenol in
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Aqueous Solution Using Molecular Oxygen at Mild Conditions. AIChE Annual
Meeting 1997, Los Angeles, USA, session “Environmental Reaction Engineering 17,
paper 262h, November 16-21, 1997.

Zhou, N.; Krishnan, A.; Vogel, F. A Computational Model for Supercritical Water
Oxidation of Organic Toxic Wastes. AIChE Annual Meeting 1998, Miami Beach,
Florida/USA, paper 1471, November 15-20, 1998.

Vogel, F.; DiNaro, J. L.; Marrone, P. A.; Rice, S. F.; Peters, W. A.; Tester, J. W.
Critical Review of Kinetic Data for the Oxidation of Methanol in Supercritical Water.
AIChE Annual Meeting 2000, Los Angeles, USA, session “SCF for Pollution
Prevention”, paper 40h, November 12-17, 2000.

Vogel, F.; Smith, K. A.; Tester, J. W.; Peters, W. A. Distributed Activation Energy
Kinetics Model for Supercritical Water Oxidation of Complex Organic Wastes. AIChE
Annual Meeting 2000, Los Angeles, USA, session “Thermodynamics and Processing
With Supercritical Fluids”, paper 116f, November 12-17, 2000.

Newson, E.; Vogel, F.; Truong, T. B.; Geissler, K.; Schildhauer, T. Catalysis, Reaction
Engineering and Systems Analysis to produce Hydrogen from Liquid Energy Carriers
by Partial Oxidation. Energy Technologies for a Sustainable Future, Villigen PSI,
Switzerland, poster session, November 23-24, 2000.

Vogel, F.; Smith, K. A.; Tester, J. W.; Peters, W. A. Distributed Activation Energy
Kinetics Model for Supercritical Water Oxidation of Complex Organic Wastes.
Exploratory Workshop on Supercritical Fluids as Active Media: Fundamentals and
Applications, European Science Foundation, Valladolid, Spain, September 20-23,
2001, 135-145.

Vogel, F.; Hildebrand, F. Catalytic Hydrothermal Gasification of Woody Biomass at
High Feed Concentrations. 4" International Symposium on High Pressure Process
Technology and Chemical Engineering, EFCE 628" event, Venice, Italy, September
22-25, 2002.

1998

12.
2000
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14.

15
2001

16.
2002

17.
2003

18.

19.

20.

NELLWEG

Vogel, F. Catalytic Hydrothermal Gasification of Woody Biomass at High Feed
Concentrations. Seminar “Uberkritische Fluide — Messmethoden fir Stoffdaten und
Prozesse mit uberkritischen Fluiden”, Institut fur Nichtklassische Chemie, Leipzig,
Germany, February 3, 2003.

Vogel, F. Autothermal Reforming of Gasoline to Hydrogen for Automotive
Applications. Swiss Fuel Cell Research Symposium, Yverdon-Les-Bains, Switzerland,
May 20, 2003.

Stucki, S.; Biollaz, S.; Vogel, F. Vom Holz zum Methan. FVS Fachtagung
“Regenerative Kraftstoffe”, Zentrum fir Sonnenenergie- und Wasserstoff-Forschung,
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2004

Stuttgart, Germany, November 13/14, 2003, 210-217.

21,

22,

23.

24.

25.

26.

27.

2005

Vogel, F. Green Energy from Wet Biomass by Catalytic Gasification in Supercritical
Water. CERC3 Young Chemists’ Workshop “Neoteric Solvents as Reaction Media:
Reality and Future”, St Malo, France, April 17-21, 2004.

Waldner, M. H.; Vogel, F. Catalytic Hydrothermal Gasification of Woody Biomass. 2"
World Conference and Technology Exhibition on Biomass for Energy, Industry and
Climate Protection, Rome, Italy, May 10-14, 2004.

Bosco, M.; Truong, T.-B.; De Boni, E.; Vogel, F. “Shift-less” fuel processing unit to
produce hydrogen from gasoline for fuel cell systems. 15" World Hydrogen Energy
Conference, Session 5-4. Hydrogen from Fossil Fuels, Yokohama, Japan, June 27-July
2, 2004 (2" prize poster award).

Bosco, M.; Truong, T.-B.; Vogel, F. New reactor concept for kinetic investigations of
autothermal gasoline reforming. 15" World Hydrogen Energy Conference, Session 5-
4. Hydrogen from Fossil Fuels, Yokohama, Japan, June 27-July 2, 2004.

Rabe, S.; Truong, T.-B.; Bosco, M.; Vogel, F. Low Temperature Catalytic Partial
Oxidation of Hydrocarbons on Ru- and Rh-based Catalysts. 13" International
Congress on Catalysis, poster session, Paris, France, July 11-16, 2004.

Vogel, F.; Waldner, M. H. Catalytic Hydrothermal Gasification of Woody Biomass
and Manure at High Feed Concentrations. International Conference “Science in
Thermal and Chemical Biomass Conversion STCBC”, Victoria, Canada, August 30-
September 3, 2004.

Vogel, F.; Waldner, M. H. Hydrothermale Vergasung von nasser Biomasse zu Methan.
13. Symposium Energie aus Biomasse — Biogas, Flussigkraftstoffe, Festbrennstoffe,
poster session, Kloster Banz, Bad Staffelstein, Germany, November 25/26, 2004.

NELLWEG

28.

29.

30.

31.

Barrio, V. L.; Schaub, G.; Rabe, S.; Vogel, F.; Cambra, J. F.; Arias, P. L.; Giemez, M.
B.; Rohde, M. Fixed bed reactor modeling for syngas production via natural gas wet
catalytic partial oxidation. International Workshop “Future Concepts in Energy
Related Catalysis”, poster session, Monte Verita, Switzerland, March 13-17, 2005.

Peterson, A.; Waldner, M.; Vogel, F.; Tester, J.; Froling, M. Fuels from Biomass: Use
of Neutron Radiography to Improve the Design of a Salt Separator in Supercritical
Water Biomass Conversion. AGS Annual Meeting, poster session, Massachusetts
Institute of Technology, Cambridge/MA, USA, March 20-23, 2005.

Peterson, A.; Waldner, M.; Vogel, F.; Tester, J. Methane and Nutrient Salts from
Waste Biomass: Development of a Catalytic Conversion Process in Supercritical
Water. Energy Technologies for a Sustainable Future ETSF 5, Energy and Large
Research Facilities, poster session, Villigen PSI, Switzerland, June 9-10, 2005.

Rabe, S.; Truong, T.-B.; Vogel, F. Catalytic Partial Oxidation (CPO) of Methane to
Synthesis Gas over Noble Metal Catalysts. 4™ International Conference on
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32.

33.

34.

35.

2006

Environmental Catalysis, poster session, Heidelberg, Germany, June 5-8, 2005.

Bosco, M.; Truong, T.-B.; De Boni, E.; Vogel, F. Optically accessible channel reactor
for kinetic investigations of autothermal reforming. 4" International Conference on
Environmental Catalysis, poster session, Heidelberg, Germany, June 5-8, 2005.

Vogel, F.; Waldner, M. H.; De Boni, E. Efficient production of synthetic natural gas
from biomass by hydrothermal gasification. Joint 20" AIRAPT - 43“ EHPRG
Conference on Science and Technology of High Pressure, Karlsruhe, Germany, June
27-July 1, 2005.

Ludwig, C.; Scharnhorst, W.; Rabe S.; Vogel, F.; Stucki, S. Energy and Materials from
Waste and Biomass using Hydrothermal Processes, R’05, 7" World Congress on
Recovery, Recycling and Re-integration, Beijing, China, September 25-29, 2005.

Waldner, M. H.; Vogel, F. Continuous catalytic hydrothermal gasification of synthetic
liquefied wood to synthetic natural gas at high feed concentrations, 14" European
Biomass Conference and Exhibition, poster session, Paris, France, October 17-21,
2005.

36.

37.

38.

39.

2007

Vogel, F.; Waldner, M. H. Scientific Challenges Towards an Efficient Hydrothermal
Biomass Gasification Process, 3" International Meeting on High Pressure Chemical
Engineering, poster session, Erlangen, Germany, May 10-12, 2006.

Rabe, S.; Truong, T.-B.; Vogel, F. Autothermal Catalytic Partial Oxidation of
Methane: Design and Performance of a bench scale hydrogen/syngas processor using
pure oxygen as oxidant, 16" World Hydrogen Energy Conference, Lyon, France, June
13-16, 2006.

Bosco, M.; Rabe, S.; Vogel, F. Autothermal reforming of hydrocarbons: first results
from a new optically accessible, nearly isothermal channel reactor, 16" World
Hydrogen Energy Conference, poster session, Lyon, France, June 13-16, 2006.

Vogel, F.; Waldner, M. H.; Rouff, A. A.; Rabe, S. Green synthetic natural gas from
biomass by catalytic conversion in supercritical water. ACS Annual Meeting, San
Francisco, USA, September 10-14, 2006, Prepr. Pap.-Am. Chem. Soc., Div. Fuel
Chem. 2006, 51 (2).

NELLWEG

40.

41.

42,

Luterbacher, J. S.; Froling, M.; Maréchal, F.; Vogel, F.; Tester, J. W. High Yield
Methane Generation from Wet Biomass and Waste. AGS Annual Meeting, poster
session (poster prize award), Barcelona, Spain, March 18-21, 2007.

Rabe, S.; Nachtegaal, M.; Vogel, F. Reforming of Methane to Synthesis Gas over a
Ruthenium Catalyst: an in-situ X-ray Absorption Spectroscopic Study. Europacat VIII,
poster session, Turku, Finland, August 26-31, 2007.

Luterbacher, J. S.; Froling, M.; Maréchal, F.; Vogel, F.; Tester, J. W. High Yield
Methane Generation from Wet Biomass and Waste. 3" Int. Conference on Life Cycle
Management, poster session, Ziirich, Switzerland, August 27-29, 2007.
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43.

2008

Haiduc, A. G.; Brandenberger, M.; Suquet, S.; Ludwig, C.; Vogel, F.; Bernier-Latmani,
R.; Stucki, S. Hydrothermal Methane from Biomass. R’07 World Congress — Recovery
of Materials and Energy for Resource Efficiency, Davos, Switzerland, September 3-5,
2007.

NELLWEG

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

Schubert, M.; Brandenberger, M.; Ludwig, C.; Vogel, F. Methangewinnung durch
heterogen katalysierte, hydrothermale Vergasung nasser Biomasse und organisch
belasteter Abwasser. 41. Jahrestreffen Deutscher Katalytiker, poster session, Weimar,
Germany, February 27-29, 2008.

Vogel, F.; Schubert, M.; Regler J. W. Rickgewinnung der Nahrstoffe bei der
hydrothermalen Vergasung von Biomasse — Abtrennung von Salzen aus Gberkritischem
Wasser. ProcessNet-Jahrestreffen “High Pressure meets Advanced Fluids”, RWTH
Aachen, Germany, March 10-11, 2008.

Vogel, F.; Brandenberger, M.; Ludwig, C.; Stucki, S.; Haiduc, A. G.; Suquet, S.;
Bernier-Latmani, R. SunCHem — An integrated algae-based approach for producing
Bio-SNG with a closed nutrient cycle. 16" European Biomass Conference &
Exhibition, Valencia, Spain, June 2-6, 2008.

Schubert, M.; Regler, J. W.; Brandenberger, M.; Ludwig, C.; Vogel, F. Salt separation
as a crucial step in continuous catalytic hydrothermal gasification of wet biomass to
SNG. poster session, 16" European Biomass Conference & Exhibition, Valencia,
Spain, June 2-6, 2008 (best poster award).

Requies, J.; Rabe, S.; Vogel, F.; Truong, T.-B.; Filonova, K.; Barrio, V. L.; Cambra, J.
F.; Arias, P. L.; Glemez, M. B. Reforming of hydrocarbons over noble metal catalysts:
Catalysts deactivation induced by thiophene. International symposium on Catalysis for
clean energy and sustainable chemistry, Madrid, Spain, June 18-20, 2008.

Haiduc, A. G.; Brandenberger, M.; Suquet, S.; Ludwig, C.; Vogel, F.; Bernier-Latmani,
R.; Stucki, S. Hydrothermal methane from microalgae. 3™ Congress of the
International Society for Applied Phycology and the 11" International Conference on
Applied Phycology, National University of Ireland, Galway, June 21-27, 2008.

Vogel, F.; Boulouchos, K.; Steurs, K.; Dietrich, P.; Soltic, P. A smart concept for a
gasoline hybrid powertrain with zero local emissions. Proc. Smart Energy Strategies —
Meeting the Climate Change Challenge, ETH Zrich, September 8-10, 2008.

Vogel, F.; Brandenberger, M.; Schubert, M.; Ludwig, C.; Stucki, S.; Haiduc, A. G.;
Suquet, S.; Bernier-Latmani, R. SunCHem — A smart strategy to produce biofuels and
capture CO, using an algae-based process. Poster session, Proc. Smart Energy
Strategies — Meeting the Climate Change Challenge, ETH Zirich, September 8-10,
2008.

Rabe, S.; Requies, J.; Arias, P. L.; Vogel, F. Reforming of methane over rhodium and
ruthenium catalysts: Influence of thiophene. 7" International Workshop on Catalytic
Combustion, Pfaffikon, Switzerland, September 29-October 1, 2008.

Rabe, S.; Ulrich, T.; Nachtegaal, M.; Vogel, F. Catalytic supercritical water
gasification of wet biomass: An in-situ XAS study. SLS Symposium on Micro-

8 «» CH-5018 ERLINSBACH + (G) +41 56 310 21 35 « (P) +41 62 212 45 23 »
(FAX) +41 56 310 21 99 « (E-MAIL) FREDERIC.VOGEL@PSI.CH

11



2009

Spectroscopy, Paul Scherrer Institut, Villigen, Switzerland, November 4, 2008.

54,

55.

56.

57.

58.

59.

60.

61.

62.

2010

Schubert, M.; Muller, J.; Vogel, F. Kontinuierliche, heterogen Kkatalysierte,
hydrothermale Vergasung salzhaltiger Glycerollésungen zu synthetischem Erdgas. 42.
Jahrestreffen Deutscher Katalytiker, poster session, Weimar, Germany, March 11-13,
20009.

Schubert, M.; Miiller, J.; Vogel, F. Salt separation and recovery from supercritical
water. Bio-SNG '09, Int. conference on advanced biomass-to-SNG technologies and
their market implementation, Zirich, Switzerland, May 27, 2009.

Mdiller, J.; Vogel, F. Comparative hydrothermal treatment of glycerol and phenol in a
batch reactor - investigation of tar and coke formation. Bio-SNG '09, Int. conference
on advanced biomass-to-SNG technologies and their market implementation, poster
session, Zurich, Switzerland, May 27, 2009.

Brandenberger, M.; Edinger, P.; Vogel, F.; Ludwig, C. Study on the catalytic
heterogeneous direct liquefaction of bovine serum albumin under subcritical water
conditions: The case of ammonium. Bio-SNG '09, Int. conference on advanced
biomass-to-SNG technologies and their market implementation, poster session, Zirich,
Switzerland, May 27, 2009.

Vogel, F. Hydrothermale Vergasung — der SunCHem-Prozess. 3. Bundes-Algen-
Stammtisch, Kéln, Germany, June 22, 2009.

Schubert, M.; Miller, J.; Vogel, F. Influence of K;PO, on the catalytic hydrothermal
gasification of glycerol. 17" European Biomass Conference & Exhibition, poster
session, Hamburg, Germany, June 29-July 3, 2009 (best poster award).

Rouff, A. A.; Rabe, S.; Nachtegaal, M.; Vogel, F. Investigating the effect of
protonation on disorder and multiple scattering in phosphate solutions and solids
using XAFS. 238" American Chemical Society National Meeting, poster session,
Washington DC, USA, August 16-20, 2009.

Nachtegaal, M.; Rabe, S.; Ulrich, T.; Vogel, F. Catalytic supercritical gasification of
wet biomass: ldentifying the catalytically active sites using in situ XAS. EuropaCat IX,
poster session, Salamanca, Spain, August 30-September 4, 2009.

Haiduc, A. G.; Brandenberger, M.; Molina, M. L; Vogel, F.; Bernier-Latmani, R.;
Ludwig, C. Controlling the Materials Cycles in a new Process for Resource Efficient
Fuel Production from Microalgae. R'World Congress 2009, Davos, Switzerland,
September 14-16, 2009, No. 154.

NELLWEG

63.

64.

Schubert, M.; Muller, J.; Vogel, F. Catalytic hydrothermal gasification of biomass for
SNG production: New results from processing pure and crude glycerol. 18™ European
Biomass Conference & Exhibition, Lyon, France, May 3-7, 2010.

Brandenberger, M.; Matzenberger, J.; Vogel, F.; Ludwig, C. SunCHem — Techno-
economic analysis of the hydrothermal conversion of algae to Bio-Methane. 18"
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65.

66.

67.

68.

69.

70.

71.

72.

73.

2011

European Biomass Conference & Exhibition, Lyon, France, May 3-7, 2010.

Biollaz, S.; Schildhauer, T. J.; Clemens, F.; Wambach, J.; Nachtegaal, M.; Vogel, F.
ARRMAT - Development, in situ investigations and application of attrition resistant
reactive bed materials in fluidized-beds. Energietagung, poster session, Paul Scherrer
Institut, Villigen PSI, Switzerland, June 11, 2010.

Gassner, M.; Vogel, F.; Maréchal, F. Optimal process design of hydrothermal SNG
production from waste biomass. 23 International Conference on Efficiency, Costs,
Optimization, Simulation and Environmental Impact of Energy Systems (ECOS 2010),
Lausanne, Switzerland, June 14-17, 2010.

Mdiller, J.; Dennerlein, M.; Vogel, F. Investigation on continuous salt separation under
supercritical water conditions. 19" Int. Congress of Chemical and Process Engineering
CHISA 2010, 7" European Congress of Chemical Engineering ECCE-7, Prague, Czech
Republic, August 28 — September 1, 2010.

Schubert, M.; Muller, J.; Vogel, F. Towards a process demonstration of the continuous
catalytic hydrothermal gasification of wet biomass to synthetic natural gas. 19" Int.
Congress of Chemical and Process Engineering CHISA 2010, 7" European Congress of
Chemical Engineering ECCE-7, Prague, Czech Republic, August 28 — September 1,
2010.

Brandenberger, M.; Robin, T.; Vogel, F.; Ludwig, C. Catalytic hydrothermal
gasification of algal biomass for the production of synthetic natural gas. ProcessNet-
Jahrestagung 2010, Aachen, Germany, September 21-23, 2010.

Schubert, M.; Miller, J.; Vogel, F. Prozessdemonstration fiir die Methanerzeugung
aus nasser Biomasse durch kontinuierliche, hydrothermale Vergasung am Beispiel von
Glycerin und Rohglycerin. ProcessNet-Jahrestagung 2010, Aachen, Germany,
September 21-23, 2010.

Peterson, A. A.; Vogel, F.; Tester, J. W. Peering Into Supercritical-Water Biomass
Gasification with Neutron Radiography. AIChE Annual Meeting 2010, paper 557a,
Salt Lake City, USA, November 7-12, 2010.

Ludwig, Ch.; Wellinger, M.; Brandenberger, M.; Struis, R. P. W. J.; Vogel, F;
Krdcher, O. Online quantification of inorganic material flows in biomass processing.
VENICE 2010, Third International Symposium on Energy from Biomass and Waste,
Cini Foundation, Venice, Italy, November 8-11, 2010.

Krécher, O.; Vogel, F.; Biollaz, S. Lést BioSNG die Vergarung ab? Tagung
BiomassEnergie ,,Algen ins Netz!*, Kartause Ittingen, Switzerland, November 24-25,
2010.

NELLWEG

74.

75.

Brandenberger, M.; Zimmermann, H.; Robin, T.; Vogel, F.; Ludwig, Ch. Catalytic
hydrothermal gasification of algal biomass for the production of synthetic natural gas.
19" European Biomass Conference and Exhibition, Berlin, Germany, June 6-10, 2011.

Mdiller, J.; Vogel, F. Hydrothermal SNG production from wet biomass - Understanding
and inhibition of coke formation. 19™ European Biomass Conference and Exhibition,
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76.

77,

78.

79.

2012

poster session, Berlin, Germany, June 6-10, 2011.

Wambach, J.; Schubert, M.; Dreher, M.; Vogel, F. Gasification of biomass in SCW
over Ru catalysts: in situ and deactivation studies. 1% Swiss Heterogeneous Catalysis
Meeting, Grindelwald, Switzerland, poster session, June 16-17, 2011.

Wambach, J.; Schubert, M.; Dreher, M.; VVogel, F. In situ and deactivation studies of
the gasification of biomass in super-critical water over Ru/C catalysts. XV.
International Symposium on Relations between Homogeneous and Heterogeneous
Catalysis (XV-ISHHC); Fritz-Haber Institut, Berlin, Germany, poster session,
September 11-16, 2011.

Mdiller, J.; Dennerlein, M.; Schubert, M.; Vogel, F. Hydrothermal gasification of wet
biomass for SNG production: Optimization of salt separation and preheating. 8th
European Congress of Chemical Engineering ECCE-8 and ProcessNet Jahrestagung,
Berlin, Germany, September 29, 2011.

Vogel, F. Hydrothermale  Methanierung  nasser  Biomasse.  Tagung
»,Biomasseforschung in der Schweiz - Prozessoptimierung, Emissionen, neue
Entwicklungen®, Bundesamt flir Energie, Ittigen, Switzerland, November 3, 2011.

NELLWEG

80.

81.

82.

83.

84.

85.

86.

Dreher, M.; Nachtegaal, M.; Peterson, A.; Wambach, J.; Vogel, F. Activation and
Poisoning of a Ru/C Catalyst Used in Hydrothermal Biomass Reforming - an in-situ
EXAFS and Isotope Scrambling Study. 4th International Congress on Operando
Spectroscopy, Brookhaven National Laboratory, Upton, NY, USA, poster session,
April 29 - May 3, 2012.

Reimer, J.; Pin, S.; Vogel, F. Biomass-related Salt Solutions at Hydrothermal
Conditions - Investigation with High Pressure Differential Scanning Calorimetry.
Summer School of Calorimetry, CNRS, Lyon, France, poster session, June 10-15,
2012.

Krécher, O.; Vogel, F.; Lemann, M. Production of methane from biomass by
hydrothermal gasification — steps from the laboratory to the demonstration plant.
ACHEMA 2012, Frankfurt/Main, Germany, June 18-22, 2012.

Zohrer, H.; Vogel, F. Hydrothermal Gasification of Fermentation Residue. 20th
European Biomass Conference and Exhibition, Milano, Italy, June 18-22, 2012.

Wambach, J.; Schubert, M.; Dreher, M.; Vogel, F. Gasification of model biomass in
supercritical water over Ru/C catalysts: studies on the deactivation. 15th International
Congress on Catalysis, Miinchen, Germany, poster session, July 1-6, 2012,

Dreher, M.; Nachtegaal, M.; Peterson, A.; Wambach, J.; Vogel, F. Activation and
Poisoning of a Ru/C Catalyst Used in Hydrothermal Biomass Reforming - an in-situ
EXAFS and Isotope Scrambling Study. 15th International Congress on Catalysis,
Minchen, Germany, poster session, July 1-6, 2012.

Pin, S.; Huthwelker, T.; Reimer, J.; Wambach, J.M.; Vogel, F. New high temperature -
high pressure XAS cell to study salt precipitation at and near supercritical conditions
of water. 3rd Workshop on the simultaneous combination of spectroscopies with x-ray
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87.

88.

89.

2013

absorption, scattering and diffraction techniques, ETH Zirich, Switzerland, poster
session, July 4-6, 2012.

Zohrer, H.; De Boni, E.; Vogel, F. Hydrothermal catalytic gasification of fermentation
residue in a continuous reactor. ProcessNet-Jahrestagung 2012, Karlsruhe, Germany,
September 10-13, 2012.

Zohrer, H.; Schubert, M.; Vogel, F. Regeneration methods for sulfur-poisoned
catalysts in supercritical water gasification. ProcessNet-Jahrestagung 2012, Karlsruhe,
Germany, poster session, September 10-13, 2012.

Dreher, M.; Johnson, B.; Peterson, A.; Nachtegaal, M.; Wambach, J.; Vogel, F.
Catalytic Reforming of Bio-Molecules in Supercritical Water: Sulfur Poisoning,
Catalyst Regeneration and the Pathway of the Methanation Reaction. Swiss Chemical
Society 2012 Fall Meeting, Zurich, Switzerland, poster session, September 13, 2012.

NELLWEG

90.

91.

92.

93.

94.

95.

96.

97.

Dreher, M.; Johnson, B.; Peterson, A.; Nachtegaal, M.; Wambach, J.; Vogel, F. Sulfur
poisoning and on-stream regeneration of a Ru/C catalyst for hydrothermal biomass
reforming. 46. Jahrestreffen Deutscher Katalytiker, poster session, Weimar, Germany,
March 13-15, 2013.

Dreher, M.; Johnson, B.; Peterson, A.; Nachtegaal, M.; Wambach, J.; VVogel, F. Sulfur
poisoning and on-stream regeneration of a Ru/C catalyst for hydrothermal biomass
reforming. 2nd International Conference on Materials for Energy, Karlsruhe, Germany,
May 12, 2013.

Bahrle, C.; Vogel, F. In Situ Observation of Radicals formed during Lignin Pyrolysis.
21st European Biomass Conference and Exhibition, Copenhagen, Denmark, June 3-7,
2013.

Zohrer, H.; Vogel, F. Hydrothermal gasification of fermentation residue in a
continuous plant with continuous salt separation. 21st European Biomass Conference
and Exhibition, Copenhagen, Denmark, June 3-7, 2013.

Dreher, M.; Johnson, B.; Peterson, A.; Nachtegaal, M.; Wambach, J.; Vogel, F.
Sulphur Poisoning and On-Stream Regeneration of a Ru/C Catalyst for Hydrothermal
Biomass Reforming. 23rd North American Catalysis Society Meeting, session; Catalyst
Deactivation I, Louisville, Kentucky, USA, July 2, 2013.

Peng, G.; Vogel, F.; Ludwig, Ch. Carbon as a Catalyst Support for Catalytic
Supercritical Water Gasification (CSWG) of Microalgae for Bio-Synthetic Natural Gas
(Bio-SNG) Production (SunCHem Project),World Conference on Carbon, Carbon
2013, Rio de Janeiro, Brazil, July 14-19, 2013.

Reimer, J.; Pin, S.; Huthwelker, T.; Vogel, F. Biomass related Salt Solutions at
Hydrothermal Conditions: Investigations with Isochoric Differential Scanning
Calorimetry. 16th International Conference on the Properties of Water and Steam
ICPWS, University of Greenwich, London, UK, September 1-5, 2013.

Vogel, F. Hydrothermal conversion of algal biomass to biomethane. World Resources
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PATENTS

Forum WRF, workshop on Biofuels from Algae, Davos, Switzerland, October 7, 2013.

US Patent 7,494,637 B2 (2009-02-24), “Thermal Conversion of Biomass to Valuable
Fuels, Chemical Feedstocks and Chemicals”, Massachusetts Institute of Technology,
Cambridge/MA, USA, Erfinder: Peters, W. A.; Howard, J. B.; Modestino, A. J.; Vogel,
F.; Steffin, C. R., 2001.

Patentanmeldung EP10165557.9 (2010-06-10) “A process and a plant for hydrothermal
SNG production from waste biomass”, Paul Scherrer Institut, Erfinder: Gassner, M.,
Vogel, F., Maréchal, F., 2010.

Patentanmeldung WO 2007/038996 Al (2007-04-12) “Verfahren zur Erzeugung von
Methan und/oder Methanhydrat aus Biomasse” (Process for generating methane and/or
methane hydrate from biomass), Paul Scherrer Institut, Erfinder: VVogel, F.; Waldner,
M.; Truong, T.-B.; De Boni, E.; Stucki, S., 2005.

Patentanmeldung PCT/CH97/00142 (1997-04-21) “Verfahren zur Herstellung eines
Reaktionsbeschleunigers fir die Oxidation organischer Stoffe in der flissigen Phase”
(Process for the preparation of a reaction accelerator for the oxidation of organic
substances in the liquid phase), ETH Zurich, Erfinder: Vogel, F., Harf, J., Hug, A.,
Rudolf von Rohr, P., 1997.

APPEARANCES IN THE MEDIA

1.

2.

Sendung Einstein, Schweizer Radio und Fernsehen SRF, 23.6.2011

Aargauer Zeitung AZ, 12. Februar 2013

SCIENTIFIC AND TECHNICAL REPORTS

1.

Vogel, F. Production of PEMFC compatible hydrogen-rich gas by partial oxidation of
natural gas for stationary applications. PSI report TM 50-00-03, July 25, 2000.

Zhou, N.; Vogel, F.; Lieball, K.; Peters, W. A.; Smith, K. A.; Tester. J. W.; Kosinski, J.
J.; Anderko, A. Chemical Process Models for Supercritical Water Oxidation of Toxic
Organic Materials. STTR Phase Il Final Report, prepared for U.S. Army Research
Office, contract no. DAAG55-98-C-0060, August 2001.

Geissler, K.; Newson, E.; Vogel, F.; Truong, T.-B.; Hottinger, P. Kinetics and systems
analysis for producing hydrogen from methanol and hydrocarbons. PSI Scientific
Report 2000, Volume V, ISSN 1423-7342, March 2001.

Vogel, F. Partial oxidation of methanol on a copper catalyst. PSI Scientific Report
2001, Volume V, ISSN 1423-7342, March 2002.

Vogel, F.; Hildebrand, F. Direct conversion of wood to methane by catalytic
hydrothermal gasification. PSI Scientific Report 2002, Volume V, ISSN 1423-7342,
March 2003.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Vogel, F.; Ludwig, C. Untersuchungen zu Schwefelausfallungen bei der Nassoxidation
von Polysulfid-Abwasser. Report to Bertrams Chemieanlagen AG, March 12, 2004
(confidential).

Vogel, F.; Truong, T.-B.; Bosco, M.; De Boni E. Link-up of a “shift-less’ gasoline fuel
processor with a polymer electrolyte membrane fuel cell. PSI Scientific Report 2003,
Volume V, ISSN 1423-7342, March 2004.

Bosco, M.; Vogel, F.; Truong, T.-B. An optically accessible channel reactor for the
determination of the kinetics of gasoline reforming. PSI Scientific Report 2003,
Volume V, ISSN 1423-7342, March 2004.

Rabe, S.; Vogel, F. Low temperature partial oxidation of methane for Gas-To-Liquids
applications. PSI Scientific Report 2003, Volume V, ISSN 1423-7342, March 2004.

Waldner, M. H.; De Boni E.; Vogel, F. A new catalyst test rig for the hydrothermal
conversion of biomass to methane. PSI Scientific Report 2003, Volume V, ISSN 1423-
7342, March 2004.

Vogel, F.; Truong, T.-B.; Bosco, M.; De Boni E. Link-up of a “shift-less’ gasoline fuel
processor with a polymer electrolyte membrane fuel cell. PSI Scientific Report 2003,
Volume V, ISSN 1423-7342, March 2004.

Hirschberg, S.; Bauer, Ch.; Biollaz, S.; Burgherr, P.; Durisch, W.; Meier, A.; Schenler,
W.; Schulz, T.; Stucki, S.; Vogel, F. Electricity generation potentials and costs of new
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