Co-gadsification of Coal and Wood to Reduce
Environmental Pollution

CCT 2005 — Second I nternational Conference on Clean Coal Technologiesfor our Future
10-12 May 2005 Castiadas (Ca), Italy

Ing. Giovanni Pino, Dr. Martino Paolucci, Dr. Francesco Geri
APAT - Technologﬁcal I nnovation

Ing. Federico Tunzio and Prof. Giuseppe Spazzafumo
Cassino University




FOCUSES

|
Implementation of criteria for coal and biomass gasifiers.

Configuration of an integrated system able to capture CO,
and to blame CO, residual emission to biomass only.

Substitution of fossil partial discharge with renewable

energy.
|

Production of energy in cogeneration with heat derived
from (MCFC) fuel cell by a steam cycle.




Co-Feeding BIOMASS-COAL

CO, absor bed during the growing of biomass = CO, emission at the stack




LOW IMPACT INTEGRATE SYSTEM

GASIFIERS




COAL FUEL

Composition Mean Value
Moisture(% weight) 8,51%
Carbon 74,65%
Nitrogen 1,31%
Sulphur 1,38%
Oxygen 7,9%

Ash 9,68%
HHV(kJ/kg) 32.000




LIGNEOUS-CELLULOSE BIOMASS

Composition Mean Values
Moisture (% weight) >50%
Carbon 48,23%
Nitrogen 0,475%
Sulphur 0,1%
Oxygen 43,25%
Ash 1,45%
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CO-FEEDING

Configuration choice for feeding

- Separation of feeding line for biomass and

coal to avoid: \

- problems of biomass availability linked at
different sizes of gasifiers for coal and

biomass;
- minor operative flexibility of the plant;

- problems at feeding system due at different
chemical-physical properties of coal and
biomass.




TYPE OF GASIFIER

« FLUID BED GASIFIER: Atmospheric pressure
Oxygen gasification process
|

« POWER SIZE: Coal gasifier 30-130 MWth
Biomass gasifiq 2,3—13 MWth




CO, SEQUESTRATION SYSTEM

Polymeric Membranes : |

Selective membrane able to separate different components of gas

e Absorption System :
A widespread system for CO, scrubbing.

Assumed sequestration efficiency: 90,5% - 95,5%




INTEGRATED SYSTEM

L

- -
CO, moles discharged at the stack I

Carbon moles number of only biomass
combustion

Coal

* Pai/Poiomass Fatio has to be chosen so that CO, in the flue
gas at the stack is equal to carbon moles number of only
biomass

« Emission of CO, at the stack is equal at that discharged by
biomass gasifier and so plant is considered zero CO, emission

Gasifiers
and
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RESULTS

Plant Efficiency vs. Electric Total Power

Plant Efficiency




RESULTS

Chemical Power Ratiovs. CO, Capture Efficiency
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RESULTS

CO,Molar Flow vs. CO, Capture Efficiency
|
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CONCLUSI'ONS (1)

|
 When the value of sequestration efficiency increases
over 91.50%, for total power, less than 10 MWe, plant
efficiency can increases over 0.66 (reference value).

 For total power greater than 10 MWe increasing CO,
sequestration efficiency over 91,5% and until 95,5%,
small differences on 0.66 plant efficiency are obtained.




CONCLUSIONS (2)

|
* When capture efficiency increases, for a given power,
the discharge of emitted CO, decreases for which coal
feeding power iIncreases and biomass feeding. power
decreases. \

* When capture efficiency increases, reduction of . CO,
emissions 1s followed by an iIncrease of total electric
power generated.




CONCLUSIONS (3)
Co-gadification.advantages
CO, sequestration in liquid form
Zero CO, emission power system;

Reduced Sulphur emission due at low own content In
biomass (hundred times smaller vs. content in coal);

Biomass/Coal ratio i1s feasible to control at the
feeding state; |

Use of syngas In systems with fuel cell at high
efficiency;

Heat from co-generation can be used for production
of steam to use In gasifiers and steam cycle.

Particular attention has to be given at depuration of
syngas from gasifiers to avoid poisoning of FC
anode.




