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Feasibility Study of Biomass Quality for Wood Pellets
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Abstract

The continuous increase in oil price and the awareness of
global warming have recently brought interest in alternative
energy. Biomass is one of the resources for alternative energy
that has been utilized in several countries, especially in Europe,
where wood pellets have been widely used. For Thailand, where
agriculture is one of the significant driving forces for the
production of the country, biomass is inevitably been paid a
special attention due to the abundance of wasted biomass from
agriculture and food industry. Although there are some researches

on the production of wood pellets and the design of pellet

machines, there is little information about the properties of some
raw materials. Those properties will affect the pellet quality, the
design of pellet machines, and the design of energy conversion
system. This project is therefore initiated to preliminarily study the
quality of available raw materials that have potential to be used
as fuels, including Para-rubber wood, palm leaves, palm trunks,
and palm empty-fruit-bunches. From the study, it can be said in
general that Para-rubber wood, palm leaves, palm trunks, and
palm empty-fruit-bunches contain chemical composition that may
cause high amount of ash content, hard deposit, emission, and
corrosion of machine components. In addition, the calorific values
of these raw materials are found to be lower than the standard
value. For chemically-treated Para-rubber wood, a large amount
of heavy metals are found, which will cause high ash content and
emission. The designs of systems that deal with these raw
materials, therefore, need to pay a special attention to the quality
of these raw materials. Although the use of wood pellets has
been successful in some other countries, the difference in raw
materials will be a critical variable in choosing appropriate

technology to utilize biomass and will determine its success.
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Parameter

Effects

Water content

storability, calorific value, losses, self-

ignition

Calorific value

fuel utilization, plant design

Chlorine (CI)

HCI, dioxin/furane emissions, corrosion

in superheaters

Nitrogen (N)

NOy, HCN, and N,O emissions

Sulfur (S)

SOy emissions

Potassium (K)

corrosion in superheaters, reduction of

ash melting point

Magnesium (Mg),
Calcium (Ca),

Phosphorus (P)

raising of ash melting point, effect on
pollutant retention in ashes and use of

ashes

Heavy metals

pollutant emissions, use or disposal of

ashes

Ash softening behavior

operational safety, level of pollutant

emissions

Ash content

particle emissions, costs for use or

disposal of ashes

Fungi spores

health risks during fuel handling

Bulk density transport and storage expenditures,
logistical planning

Unit density Combustion properties (specific heat
conductivity, rate of gasification)

Particle size pourability, bridge-building tendency,

distribution operational safety during fuel

conveying, drying properties, dust

formation

Share of fines

bulk density, transportation losses, dust

formation

Durability

quality changes during transshipment,

disintegration, fuel losses

* Source: Hahn [3]
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NCV "o : Net calorific value [MJ/kg, wet basis]
GCv o : Gross calorific value [MJ/kg, dry basis)
X\A‘"/"b‘ : Water content [wt-%, wet basis]
X "_j"b' : Hydrogen content [wt-%, dry basis]

7. m3udadanan wet basis (w.b.) lthilu dry basis (d.b):
Wasnnmaiaadsinmarsgiaidu wet  basis  luandu ng
1ABueA91n wet basis i dry basis ¥inldlagldauns (2)
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xdb. ___ X )
XW.b.
1- "W
100
lag
X 9P Content [Wt-%, dry basis]
X "0 Content [wt %, wet basis]
x\‘/’v"-b-: Water content [wt-%, wet basis]
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ATINLIR / 29d1lsznay fsna* WL (w.b.)
Mercury (Hg) 0.05 mg/kg
Potassium (K)** N/A mg/kg
Copper (Cu) 5 mg/kg
Zinc (Zn) 100 mg/kg
IArsenic (As) 0.8 mg/kg
Chromium (Cr) 8 mg/kg
Lead (Pb) 10 mg/kg
Cadmium (Cd) 0.5 mg/kg
Nitrogen (N) 0.3 wt-%
Sulfur (S) 0.08 wt %
/Ash Content 1.5 wt %
NCV 17.5 MJ/kg
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Fmvineluglal

qmauﬂ“ wi3g (d.b.) LRy v'i’lam gIga
Potassium (K) mg/kg 493 302 1180
ICopper (Cu) mg/kg 1.1 0.7 2.7
IZinc (Zn) mg/kg 13.2 9.3 254
IChromium (Cr) mg/kg 0.6 0.1 3.3
Lead (Pb) mg/kg 0.43 0.07 2.19
ICadmium (Cd) mg/kg 0.14 0.06 0.20
Nitrogen (N) mg/kg 2200 2000 6400
Sulfur (S) mg/kg 278 52 1922
IAsh Content mg/kg 5100 1700 16100
INCV MJ/kg 19.0 18.6 19.4
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(dry basis)

_ | wie | 900l | methdu | dreu | neane

Ay (db) | BewI thay | thaw
Potassium (K) | mg/kg 2158 7008 17207 | 17094
Copper (Cu) mg/kg 1.65 3.00 459 | 15.92

Zinc (Zn) mg/kg 5.83 12.61 22.05 (200.28
Chromium (Cr) | mg/kg 0.11 11.49 65.88 | 40.53
Lead (Pb) mg/kg 0.40 3.91 7.56 | 0.67
Cadmium (Cd) | mg/kg 0.11 0.10 0.17 | 0.09
Nitrogen (N) wt % 0.62 1.54 247 | 1.55
Sulfur (S) wt % 2.29 2.20 3.78 | 2.05
IAsh Content wt % 2.30 2.99 6.29 | 4.53
NCV MJ/kg 14.8 14.6 144 | 193
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