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Advanced thermal technology, pyrolysis, has been widely
applied for reducing the quantity of ash and flue gas volume as
well as recovering energy. Recently, biomass decomposition has
attracted significant attention for the one single process of
pyrolysis, which is the leading method for producing biofuel/bio-
oil due to various advantages'?. Biomass pyrolysis is an efficient
and promising process to convert biomass into liquid products
and chemicalst. High carbon containing matedals can be
extracted in a form* of biofuelfbio-oil with up to 80% yield from
diy biomass feedstock. The oily organic fraction (pyrolysis oil,
bio-cil}, which can contain 75% of the starting energy content, is
typically the desired product’, is very easy to transport, and helps
cut down about 87% of biomass transport costs®, Polysaccharide
material Gellan Gum {Fig. 1} is studied in this research project’.

Figure 1: Chemical Structure of Gellan Gum |

Objective

* Characterization of the thermal behavior of gellan gum.
Determination of the kinetic parameters comresponding to their
thermal decomposition reactions.

Methods |

» Thermogravimetric Analysis (TGA)
* Three 7 mg samples of gellan gum {Fig. 2 & 3} were heated
in a nitrogen atmosphere at 10 °C/min frem room temperature
to 650 °C independently.
+ Computation Analysis
« A kinetic model” was used to analyze the resulting data.
» The final mass was the final weight recorded.
Analysis
Kinetic Model for Pyrolysis
Renwmaterial —2—» Char + Volatiles
The order n of reaction is given by

n=01368 -exp[5.3635 - (1 - @), ]

The rate of pyrolysis decomposition is defined as
da 5 E
— -y m A ——- {1l = bl
| kol - a) exp( =) -

where A is the pre-exponentiai factor, E is the activation energy,
da/dt is the rate of change of reactant per rate of change of
time, & = change in o per second (da/dt) and exp means
exponential or e
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Choose @hioFirst

1l
G CHzOH

Y

0/
OH OH
,O OH
JQOO°
0
HzC\

x  COO-M*
|
/C‘--‘:O Xless than 1
HC
Figure 2: TGA Data for Gellan Gum
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Figure 3: Decomposition Rate (Da/Dt) vs
Temperature for Gellan Gum
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Results |
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Discussion |

* The peak maximum was at 516 K with Da/Dt max of 0.038 and
alpha max of 0.295.
« The peak started at 490 K and ended at 537 K.

Preliminary Conclusions |

+ The decomposition of gellan gum is a completed reaction with a
reaction order of 6.
+ Each mole of gellan gum will yield at least 226 Kj/mole of energy.
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