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Facts and Figures of Fraunhofer UMSICHT

Oberhausen and Sulzbach-Rosenberg

Director Director Sulzbach-Rosenberg
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Project ASHES overview
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= 11 Partners

= 4 Brazilian institutes

»Recycling of nutrients from residues of thermo-
chemical processing of bagasse/ straw«

International cooperation project

Project duration: 01.04.2015 - 31.12.2018
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Project ASHES overview
Project objectives
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Project ASHES overview
Project objectives
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Project ASHES overview
Project objectives
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Project ASHES overview
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Optimization of combustion
Tested fuels / Additives

Sugar cane straw,
Pellets
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Digestate from Dr|ed chlcken
Filter cake Sewage sludge
cattle manure manure
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Optimization of combustion
Test equipment
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Optimization of combustion
Comparison Bagasse, pelletized — Sugar cane straw

200 1,000 350 250 300
180 m Bagasse, pellets
160 Sugar cane straw, pellets
140 E—
120 —
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80 —
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40 -
2 B
0 - ] 1
mg/m3N mg/m3N mg/m3N Vol.-% mg/m3N mg/m3N mg/m3N
HCl co SO2 CcOo2 NH3 NOx PM
HCI CO SO, CO, NH, NO, PM
mg/m3y mg/m3y mg/m3y Vol.-% mg/m3y mg/m3y mg/m3y
Bagasse, pellets 38.65 <10 169.93 13.08 10.21 96.99 52.5
Sugar cane straw 115.20 <10 172.88 12.23 8.41 24.40 136.49
— German Standard (TA Luft)
= Brazilian Limits
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Optimization of combustion
Comparsion

B Burnout of solid fuel:

Test: TOC 1.88% - 2.67%
Plant: TOC 8.4% - 38.4%

B Combustion of gaseous components:
Test: CO < 10 mg/Nm3

Plant: CO < 1,000 mg/Nm3 (10 MW)

B Particulate matter

Test: Factor 2.5 below limit values (Sugar cane straw)
Factor 6 below limit values (Bagasse)

® High consumption of fresh waster:
Plant: 500 | / ton of cane for scrubber and ash-removal
Test: dry removal

B Additional costs
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Optimization of flue gas treatment
ESP vs. Washer

Kaltschmitt et al.:“Energie aus Bior

Fraction separation efficiency

Fraction separation efficiency

gzc‘lg 1. -f‘l\t—er'rldf-ri\b-ssfe.\-(iler I C _
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] I W o o777 7 Fabric Filter 99,75 99,775 99,97
80 Abscheiffer | - // J/ ESP 96,5 97,25 99,725
50 ‘ ,/ / Washer Venturi 40 89,7 99,65
" Venturpuascher 1 f Whirling washer 10 59 98,5
5 Vjbelaseher ',', / Zykion Washer Tower 1 49 96
; Waschigrn ~ | y Cyclone 0 32,5 82
0,1 ll

0,01

0,01 0,02 005 0102 05 1 2 5 10 20 pm 100

Particle size
_ en und Verfahren®, 5.536, Springer, 2.Auflage, ISBN 978-3-540-85094-6,

Heidelberg, 2009

Starting point: Fraction seperation efficiency of different technologies

Assumption: Existing plants comply with emission limits

Particle size distribution is used to estimate share of PM1, PM10 and >PM10 (Cleaned gas)
From the efficiency of the washer the raw gas values are estimated

With the efficiency of the ESP possible concentrations of PM1, PM 10, >PM10 and TSP are
estimated.

Slide 14

\

~ Fraunhofer

UMSICHT



Conclusion

W Pelletized bagasse and sugar cane straw showed very good combustion
behavior:

M Low emissions of particulate matter
B Low emissions of NO,
B Complying with German emissions standard

B Complete burnout

B Flue gas treatment:
W Separation efficiency of washers decrease for particles below <1PM
M Fresh water consumption can be reduced significantly

B Low pressure drop and low energy consumption
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PROJECT ASHES — PROJETO CINZAS

Thank you very much for your kind attention!

Muito obrigado

Contact:

Martin Meiller
Group manager
Energy from biomass and waste

Fraunhofer UMSICHT
Institute branch Sulzbach-Rosenberg
An der MaxhUtte 1

92237 Sulzbach-Rosenberg

Telephone: +49 9661-908 419

E-Mail: martin.meiller@umsicht.fraunhofer.de
Internet:  http://www.umsicht-suro.fraunhofer.de
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