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Qil: Hydrogen is produced with
steam reforming or partial oxidation
from fossil or renewable oils.

Gas: Natural gas or bio-gas are
hydrogen sources with steam
reforming or partial oxidation.

:_ N\

Wood: Hydrogenis produced from . HZ '

f \ ) (ethanol and methanol).
LY ' »

biomass via pyrolysis or alkaline
thermal treatment with catalysts.

- (?‘.

o
Algae: Hydrogen is produced by
photo-synthesis using algae. .

SHEER  AEBEH -

Coal: Hydrogen is produced
from coal with gasification.

Chemicals: Hydrogen can be
reformed from H-rich
chemicals such as alcohols

Power: Hydrogen is produced with
water electrolysis from renewables.
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Innovative Alkaline Thermal Treatment for Biomass
Conversion to H, with Substantially Suppressed
CO, Formation

Shu-Yuan Pan'  Peidong Gao®  Si-Lu Pei’ Tse-Lun Chen® Pen-Chi Chiang™

ABSTRACT

To solve the challenges in biomass treatment, hydrogen demand and CO, emission reduction,
development of biohydrogen energy technology with high-efficiency and low-cost is quite important. In
this article, the alkaline thermal technology (ATT) was critically reviewed. The ATT can be applied for
biomass conversion to hydrogen with suppressed CO, formation. For instance, the sodium hydroxide or
calcium hydroxide can be selected as the alkaline reactant to segment the cellulose in biomass. The Ni/
Zr0, catalyst can be synthesized to initiate the hydrogen formation. This review article first illustrates
the concept of hydrogen energy and its production technologies, and then focuses on the ATT of biomass
for hydrogen production and carbon fixation. On the other hand, this article provides the key points of
performance evaluation such as modeling and mechanism of hydrogen production using ATT, product
utilization pathways, and optimization of process energy use. Finally, the perspective and prospective of
ATT for biomass are included.

Keywords: technology review, biohydrogen, carbonate salts, catalyst, energy
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