
4/14/16

1

Energy from Combustion 
of Solid Biomass

Reto Gieré
Department of Earth and Environmental Science

Global Electricity Generation

http://www.iea.org/statistics/statisticssearch/report/?country=WORLD&product=electricityandheat&year=2013
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Global Electricity Generation (GWh)

http://www.iea.org/statistics/statisticssearch/report/?year=2013&country=WORLD&product=Renewables andWaste
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Global Heat Production (TJ)

http://www.iea.org/statistics/statisticssearch/report/?year=2013&country=WORLD&product=Renewables andWaste
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Sept 2005 http://earthobservatory.nasa.gov/IOTD/view.php?id=5800

Jan 2005

May 2005

Apr 2005

Aug 2005

http://eoimages.gsfc.nasa.gov/images/imagerecords/36000/36038/CentralAfrica_AMO_2008332_lr g.jpg
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Freiburg, 26.11.2014

December 4, 2001 Visible Earth (NASA)

June 23, 2013 REUTERS
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Gieré & Vaughan (2013) Elements

September 1, 2011 (copernicus-atmosphere.eu)

[Tg], [Mt]Simplified from: Gieré & Querol (2010) Elements
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V. Dietze (DWD)
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Data from UBA (2016)

Road traffic

Biomass combustion

PM2.5 Emissions in Germany
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Boyle (2004)

Controlled Combustion

Biomass Characterization
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Biomass Characterization
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10 µm

http://delta-intkey.com/angio/images/pliths.jpg Webb (1999) Plant Cell

5 µm

5 µm

10 µm
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http://www.crops4energy.co.ukhttp://wildplantsshimane.jp

https://i.ytimg.com/vi/V__ekXWa2CI/maxresdefault.jpg

Calcium Carbonate

Extraneous Components

Maschowski (2011)
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Solid Combustion Products
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Bottom Ash vs. Fly Ash

5	cm

BIOCOMBUST

5 µm

Fly Ash

C. Maschowski (Uni Freiburg)
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DGI Impactor

20 µm

Particle Sampling

Université de Haute Alsace

200	nm

Particle Sampling
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Emissions

Air Quality Measurements

F. Drewnick (MPI)
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2.5-10 µm<2.5 µm

Mini-Volume
Sampler

Passive
Sampler

Ambient Particle Sampling

V. Dietze (DWD)

Single-Particle Characterization

V. Dietze (DWD)
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Single-Particle Characterization

V. Dietze (DWD)
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Fluorescence Microscopy

Garra et al. (2015) Aerosol Science & Technology

Garra et al. (2015) Aerosol Science & TechnologyKönczöl et al. (2011) Chemical Research in Toxicology

Health Effects
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5 - 10 mmNasal, Oral Cavity
Pharynx, Larynx

3 - 5 mmTrachea
Bronchi

2 - 3 mmBronchi
Bronchioles

0.5 - 1 mmAlveoli

Newman (2001)

50 µm
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Inflammatory 
Mediators
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BIOCOMBUST
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Air-Liquid Exposure
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Cement Industry

BIOCOMBUST
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Cement Industry

http://www.southampton.ac.uk/

2 cm 2 cm 2 cm

Fly Ash

BIOCOMBUST
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Mineralogical Composition (wt%)

27
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3 6 Amorphous

Sylvite
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Others

(KCl)

(K2SO4)

(Ca2SiO4)

(Ca-rich)

Maschowski et al. (in prep.)

Mineralogy of the Ash

Maschowski et al. (in prep.)
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Cement Tests

Holcim

Applications

http://dellabella.ch/gallery/aerial-dams/
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www.biocombust.eu
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www.biocombust.eu/backstage

www.biocombust.eu

Collaborators


