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 Main biomass source
e Forest Residues

e Firewood (domestic use)
« Combustion (Heat generation)

« Arauco Co. App. 540 MW
« Main generator with NCRE




Alternatives for Biomass Energetic Processin
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Catalytic Gasification

CO, Hz, CHy, (CO2), Mz, HO
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* Garcia X. and K.J. Huttinger, “ Steam gasification of naphthalene, catalyst:
Calcium oxide”.




K-M/MgO-CeO2

M = Co or Cu

N
Enhances Gasification
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ODbjectives

To evaluate K/MgO, K/MgO-CeO2, K-Co/MgO-CeO2 and
K-Cu/MgO-CeO:2 catalysts during biomass gasification.

Separate evaluation: Charcoal and Tar (Naphthalenea

Specific:
» Effect of K concentration
o Effect of CeO2 incorporation

» Effect of Co or Cu addition

Determination of:
C-conversion and Hz, CO, CH4 y CO2 production as a function of tand T




Experimental

Precursors:

* MgO, 95%

« KNO;, 99%

« Ce (NO3);6H,0, 99%
* Co(NO3)26H20, 98%
e Cu(NO3)23H20, 99%
Reactives :

« Naphthalene (C,,Hg) , 99%
» Charcoal: Sawdust pyrolysis (Pino Radiata), 900 C (30 min), N2

Catalyst Preparation:
Aqueous Impregnation + Drying (120 C, 24 h)
Calcinations (700-760 C, 3h, MgCe- support: 500 C, 2h)
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Results: K concentration (AAS)

Catalyst

CoK/MgO-CeO,
CukK/MgO-CeO,

K/MgO-CeO,

BET Surtace

Area [m?/g]

Nominal

20

20

20

K% (p/p)
% Loss
Calcined Aging
10,8 5.4 73,1
9,6 3,8 80,8

91 45 77,4




Results: XRD characterization
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CO and Hzyields
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0 Hz is higher for the 20K-catalysts.

0 CeO2favours CO formation.
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« H,/CO ratio increases with temperature. In agreement with thermodynamics.
K content of the catalyst favors the H,/CO ratio.

*CH4 and COz2 production considerably lower




Charcoal gasification. CO production

Effect of CeO: |
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Effect of Co and Cu : H2/CO
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Effect of Co and Cu
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Catalizadores a distintas temperaturas de reaccion
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o Catalytic activity of K is confirmed. Potassium enhances carbon
conversion and Hz2 and CO production, although some CO2 was also
observed. However a relevant amount of this active phase is lost
during preparation and reaction.

» Addition of Co contributes to reduce K-loss, due to formation of
mixed phases like K,CoO, y K,Co0,. Ce also allows for K-retention
although no mixed phases were observed by XRD.

« Incorporation of CeO, as a catalyst support enhanced the catalytic
activity, specially through CO formation. This is attributed to its
capacity to capture and mobilize oxygen to the carbon and potassium
active sites, thus enhancing formation of the C-O and the active K-
surface oxides, respectively. However at higher temperatures a H2
consumption occurs due, probably, to the reduction of CeO:o.

» Ho-selectivity is favored by Co due to its capacity to dissociate the
water molecule. This effect was not observed at higher temperatures
due to CeOz2 reduction.




Catalyst characterization (fresh and wasted)
Catalyst optimization (K retention?)

Addition of promoters for O-movility (Fe, or Mn) as support
(together with Ce).

Study of catalyst stability (reducibility, aging) under reaction
conditions.
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Consumo primario de energia
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Huttinger and
Minges, 1986.
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