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Tuesday, 3 June 2008 - Feria de Valenaa, Valencia, Spain
On the occasion of the 16t European Biomass Conference and Exhibition
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proven to optimize system performance



i
Filtration Products

GORE® - The Enterprise

Four Divisions

proven to optimize system performance
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Filtration Products

GORP® Filtration Products available for
Biomass-to-Energy Plants

e Materials employed:
— Fiber Glas

— SUPERFLEX"
— Remedi& Catalytic Filter Media

e Lowest dust emission
e Spark resistance

proven to optimize system performance
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Residual Filter Media Pressure Drops
Vs. Cleaning Cycles

www.gore.com/filtration

Residual Pressure Differential (in. w.g.)

Backer: PTFE Felt
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Residual Pressure Differential (mm w.g.)
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Reference Applications

Olive residues
Wood
Sunflower see
Straw

Rice husks
Chicken Litter
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Olive Residues

« Extragol Villanueva de Algaidas
e Valoriza Puente Ger
 New Plant near Andujar
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e Olive Residues Combustion
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Extragol Villanueva de Algaidas
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Biomass-to-Energy plant
Extragol/Villanueva de Algaidas

e Operating data:

* Boller type: Grate fired water tube steam boiler,
KEM, Denmark

 Fuel crushed olive pulp and stones, 8000 k
Steam pressure 40 bar
Steam temperature 400°C
Steam flow 41,6 t/h

» Electric power: 9,15 MW

* Flue gas cleaning: Multi-cyclons, Fivemasa Pulse Jet
Filter, GORE® ePTFE Membrane Filter Material
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Air Pollution Control System

e Originally: Multi-cyclon and a 1 field ESP
operating at 220 °C.

e Could not continuously meet the expectations
regarding stable operation and dust emis
requirements.

o After 1 year the ESP was replaced by a 8
compartment Fivemasa Pulse Jet Filter (Bilbao)
employing GORE-Filtration Media
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The Original Air Pollution
Equipment: Multi Cyclones and ESP
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The new Fabric
Filter
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Operating Results of New Filter

o Start-up January 2005, still initial filter
media equipme

e Dust emission constantly less than 5 mg/m3
 Differential pressure across filter 15 mbar
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Valoriza Puente Genll
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Biomass-to-Energy plant
Valoriza Puente Genil

* Boller type: Grate fired water tube steam
boiler, Standard Biomass, Spain
e Fuel: crushed olive pulp and stones,
70.000 t/e
Steam pressul 40 ba
Steam temperature: 400
Steam flow 41,6 t/h
« Electric power: 9,87 MW
* Flue gas cleaning: Multi-cyclones, Fivemasa

Pulse Jet Filter, GO PTFE Membrane Filter
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Operating Results

e Start-up June 2006
e Dust emission constantly less than 5 m
 Differential pressure across filter 15 mbar
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e \WWaste Wood Combustion
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German Regulations
for Incineration of Waste Wood

Natural wood Chip boards, Wood with

: : Preserved
painted wood, halogen-organic Wood
Non-halogen -organic coatings

coatings

25



Wood

mit GORE-TEX ® Membranfilterschlauchen,

Referenzliste
Holz- und Reststoffverbrennungsanlagen ausgeriistet

Material GORE-TEX ® PTFE-Membrane auf Tragermaterial Fiberglas/SUPERFL EX/GORE-TEX® PTFE-Nadelfilz

Kunde Verbren- Volumen- Temperatur GORE-TEX® |Abmessungen |GORE-TEX® Einbau- Anlagenschaltung
nungs- strom Filtermaterial |[mm] Filterschlauche |datum
linien /Linie
Vmax 90 000 | Tpax 240 C Feuerung — Multizyklon
Wiesner & 1 Viitel 75000 | Thorm 220 € | Fiberglas 160 x 5 000 480 1997 -
Hager Bm3/h Trockensorption
(vorge -
sehen) - Gewebefilter
21000 Nm3h |Tpax 220 C 240 1998
Klausner Holz 2 Thorm 200 T | Fiberglas 160 x 5 625
21 000 Nms3/h 240 1998
Feuerung —
Rettenmeier 1 Vmittel Tmax 180 € |Fiberglas 160 x 6 000 300 2000 Grobabscheider —
30500 Nm3h | Thom 150 T Trockensorption -
Gewebefilter
Pfleiderer, V =25 000 Tmax 240 C Feuerung — Zyklon —
Arnsberg 1 Bm?3/h Thorm 200 C | Fiberglas 146 x 2 960 320 1996 Trockensorption -
Gewebefilter
Feuerung —
Pfleiderer, 1 V =260000 | Tmax 200 € | Fiberglas 129 x 4 990 1944 1997 Vorabscheider —
Neumarkt Bm?3/h Thom 180 < Trockensorption -
Gewebefilter
Himolla, Feuerung —
Taufkirchen 1 V =26 000 Thorm 170 T | Fiberglas 145 x 5 000 224 1995 Trockensorption -
Nm3/h Gewebefilter
Tmax 220 C
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Wood

Kunde Verbren- Volumen- Temperatur GORE-TEX® |Abmessungen |GORE-TEX® Einbau- Anlagenschaltung
nungs- strom Filtermaterial | [mm] Filterschlauche datum
linien /Linie
Metsé Tissue, 2 V =40 000 Thom 200 T |SUPERFLEX 120 x 4 030 350 2001 Feuerung - Gewebefilter
Kreuzau Bm?3/h 2002
SIG Combibloc 1 PTFE-Nadelfilz
Biok GmbH 1 V= 52000 Tmax 220°C |PTFE-Nadelfilz | 150 x 6000 324 2002 Feuerung-
Frankenthal Bm3 /h Reaktor(Bicar)-
Gewebefilter
Du Pont 1 V= 60000 Tmax 220°C |PTFE-Nadelfilz |!50 x 6000 388 2003 Feuerung-
Hamm-Uentrop Bm3 /h Reaktor(Bicar)
Gewebefilter
Biomasse 1 V= 60000 Tmax 200°C |Blended-felt 150 x 6000 420 006 euer ung-
Kaiserslautern Bm3/h Reaktor(Bicar)

Gewebefilter
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Combustion of Waste Wood

Formation of Poly-Chlorinated-Di-
benzo-Dioxins and —Furans, PCDD/F
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Incineration of Chip-board
Formation of PCDD/F, No Correlation to Cl-Input

*) Gass, Stein, Suritsch: Elevated level of PCDD/F-emission fraraaal-chips-fired-boiler after a small failure of operation conditions,
Dioxin 2007, Tokyo, 9-2007
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Formation of PCDD/F,
Clear Correlation to CO Content

Natural Wood Chip board

*) Gass, Stein, Suritsch: Elevated level of PCDD/F-emission fraraaal-chips-fired-boiler after a small failure of operation conditions,
Dioxin 2007, Tokyo, 9-2007
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Combustion of Waste Wood

 Measurement Campaign 2007 in the Furniture
Industry *)
— Waste wood fired boiler, 4.4 MW
— 3- zone grate
— Controlled primary and secondary combustion air
— Flue- gas recirculation
— Multicyclone und Electrostatic Precipitator (ESP)

— Fuel: Saw dust and chip-board waste (containing
ammonium sulfate hardener), particle size 0,1 to 10 mm

*) Gass, Stein, Suritsch: Elevated level of PCDD/F-emission fraraaal-chips-fired-boiler after a small failure of operation conditions,
Dioxin 2007, Tokyo, 9-2007
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Measurement Campaign 2007 in the Furniture
Industry

e Three consecutive measurements resulted in the
following PCDD/F concentrations:
— 1. Measurement: 0,440 ng ITEQ/RIm
— 2. Measurement : 0,107 ng ITEQ/Rm
— 3. Measurement : 0,085 ng ITEQ/Rm

 How to explain the high values of measurement 1 ?
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The continuously recorded data showed a shorurtdiahce of the combustion conditions
to be seen on a strongly increased CO — concentraifpto 1000 mg/A),
increased TOC-value (122 mgynand increased dust concentration (15 niy/m

*) Gass, Stein, Suritsch: Elevated level of PCDD/F-emission fraraaal-chips-fired-boiler after a small failure of operation conditions,
Dioxin 2007, Tokyo, 9-2007
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 Natural Wood Combustion
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Combustion of Natural Wood

Combustion of natural wood can create
significant amounts of PCDD/F

At low CO - concentratio
— The PCDD/F concentration iIs minimal,

Increasing CO
— Increases PCDD/F concentration

At high dust emission higher PCDD/F
concentration Is observed
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Summary

PCDD/F are formed independently from Cl input

Strong impact of CO on re-formation of PCDD/F
(DeNovo Synthesi

Highly efficient dust removal is a must
Additionally a Catalytic filter media is available
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e Summary

Content
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Summary

 |tis obvious, that the combustion of production
residues of the wood processing industry utilizing
old boiler technology and insufficient process
control can lead to exceeding the emission limits,
If the combustion conditions are disturbed

e Optimization of the entire combustion process
control and the use of cutting edge air pollution
control equipment are the most important
strategies to minimize the emissions of PCDD/F
and fine particulate matter

*) Gass, Stein, Suritsch: Elevated level of PCDD/F-emission fraraaal-chips-fired-boiler after a small failure of operation conditions,
Dioxin 2007, Tokyo, 9-2007
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