Accepted Manuscript E—

BIORESOURCE

Hydrogen Production from Algal Biomass via Steam Gasification TECH N OLO GY

Gozde Duman, Md. Azhar Uddin, Jale Yanik

PIL: S0960-8524(14)00636-1

DOI: http://dx.doi.org/10.1016/j.biortech.2014.04.096
Reference: BITE 13392

To appear in: Bioresource Technology

Received Date: 16 February 2014

Revised Date: 22 April 2014

Accepted Date: 25 April 2014

Please cite this article as: Duman, G., Azhar Uddin, Md., Yanik, J., Hydrogen Production from Algal Biomass via
Steam Gasification, Bioresource Technology (2014), doi: http://dx.doi.org/10.1016/j.biortech.2014.04.096

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.biortech.2014.04.096
http://dx.doi.org/http://dx.doi.org/10.1016/j.biortech.2014.04.096

Hydrogen Production from Algal Biomass via Steam Gasification

Gozde Duman?®, Md. Azhar Uddin®, and Jale Yanik®*

“ Faculty of Science, Department of Chemistry, Izmir Institute of Technology, 35430 Urla,
Izmir, Turkey

Department of Environmental Chemistry and Materials, Okayama University, 3-1-1
Tsushima Naka, Okayama 700-8530, Japan
* Corresponding author:

Faculty of Science, Department of Chemistry, Ege University, 35100 Bornova,
Tel/Fax:+90 232 3888264

Email: jale.yanik@ege.edu.tr

ABSTRACT

Algal biomasses were tested as feedstock for steam gasification in a dual-bed
microreactor in a two-stage process. Gasification experiments were carried
out in absence and presence of catalyst. The catalysts used were 10% Fe,Os -
90% CeO; and red mud (activated and natural forms). Effects of catalysts on
tar formation and gasification efficiencies were comparatively investigated. It
was observed that the characteristic of algae gasification was dependent on its
components and the catalysts used. The main role of the catalyst was
reforming of the tar derived from algae pyrolysis, besides enhancing water
gas shift reaction. The tar reduction levels were in the range of 80-100 % for
seaweeds and of 53 - 70 % for microalgae. Fe,03;-CeO, was found to be the
most effective catalyst. The maximum hydrogen yields obtained were 1036
cc/g algae for Fucus serratus, 937 cc/g algae for Laminaria digitata and 413
cc/g algae for Nannochlorophsis oculata.
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