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Research Background

Forestry states such as California have a fire-prone natural system during the wildfire season. These states
need to manage their natural systems wisely for public safety and environmental benefit. Tree trimming and man-
made firebreak (i.e. fuel break) are efficient methods to slow or stop the progress of a wildfire. However, a large
amount of woody biomass (remnants from forest treatments including both trees and woody plants) is generated
from these forest management activities. Woody biomass is not utilized effectively as a renewable source because
it is usually landfilled. Hence, a sustainable solution to improving forest management is demanded.

Steam hydrogasification reaction (SHR) is a patented high-efficiency and self-sustainable thermochemical
technology that can convert carbonaceous materials into renewable energy and fuels. In this project, the SHR
technology will be used to convert hazardous woody fuel to methane-rich synthesis gas, which can be further
upgraded to synthetic natural gas or other renewable fuels.

Steam Hydrogasification Based Process for Synthetic Natural Gas Production
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Preliminary Results

Pinewood is converted to
char and syngas

0.10 ~

o
o
(==}

o
o
=2}

o
o
F-

o
(=]
%]

Pinewood

Syngas Yield
(mol per gram of pinewood on a dry basis)

11l

Gasification temperature
increases syngas Yyield

100 -

[}
(=

D
o

40

Feedstock Conversion Efficiency
(%)

20

750
Gasification Temperature

650TC 750TC 850TC 650TC

Gasification Temperature

Feedstock conversion efficiency is high

850T

Experimental Setup

\

Digital
Pressure
Gauge

Gas
Collection
System !

]

e Reactor Vessel

_— i
rrrﬁ'.au::lia‘tiw& Heater

T

-"'u. "Ill ;II II!"_'..:-"" ! I
/ ‘1 ! ) g

1. Reactor vessel

2. Radiative heater

3. Gas purge and release system

4. Thermocouple and pressure gauge

5. Gas collection system with Tedlar® bag
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