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Table 1. Characteristic of wood pellet

Test item(s) Unit Limit Test result
Diameter mm 6-8 8
Length mm L <40 20
Unit volume mass’ kg/m’ Min. 600 650
Total moisture” %wt Max. 10 8.1
Ash™ %wt Max. 3.0 3.0
Fines %owt Max. 2.0 2.0
As air dried )
) Min. 4,300 4,630
Gross ba51§
o As dried i
calorific , kcal/kg Min. 4,200 4,530
basis
value As received -
y Min. 4,100 4,300
basis
Net calorific value’ kcal’kg Min. 3,900 3,940
chlorine™ %wt Max. 0.05 0.03
Sulphur™ %wt Max. 0.05 0.03
Nitrogen™ %wt Max. 0.5 0.5
Hydrogen™ %wt Report 6.22
Ash fusion temperature (G Min. 1,150 1,211
As mg/kg Max. 1.0 Less than 05
Cd mg/kg Max. 0.5 Less than 0.1
Cr mg/kg Max. 10 6
Trace Cu mg/kg Max. 10 5
element Pb mg/ kg Max. 10 Less than 1
Hg mg/kg Max. 0.05 Less than 001
Ni mg/kg Max. 10 3
/n mg/kg Max. 100 12
Biomass"™ %wt Min. 90 95.7
DNA test - Negative Negative

* As received basis
" As dried basis

" As air dried basis
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A Study on the Spontaneous Ignition
Characteristic of Wood Pellet and Powder used in

Mixtures of Thermal Power Plant

Yu-Jung Choi

Dept. of Fire Protection Engineering, Graduate School,
Pukyong National University

Abstract

In this research study, the spontaneous ignition point and the
critical ignition temperature according to the size of the holding
container when wood pellets and wood powder, which are used as
combined material for fuel in a thermoelectric power plants, were
measured. Also in order to determine the apparent activation energy
and the combustive characteristics of the materials, thermal analysis

was conducted to derive the following conclusions.
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1) When conducting thermal analysis in a nitrogen atmosphere
with a flow rate of 20 ml/min, and a heating rate of 10 C/min, the
onset temperature of the wood pellet material was confirmed to be
26782 C and the onset temperature of the wood powder material

was confirmed to be 260.70 C.

2) When the size of the sample testing container was ‘small’, the
spontaneous ignition points of both the wood pellet material and the
wood powder material were confirmed to be 180 C, and the critical

ignition temperatures were also both confirmed to be 1775 T.

3) When the size of the sample testing container was ‘intermediate’,
the spontaneous ignition points of the wood pellet material and the
wood powder material were confirmed to be 175 C and 170 T,
respectively, and the critical ignition temperatures of the wood pellet
material and the wood powder material were confirmed to be to be

1725 T and 1675 T, respectively.

4) When the size of the sample testing container was ‘large’, the
spontaneous ignition points of the wood pellet material and the wood

powder material were confirmed to be 165 C and 160 C, respectively,
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and the critical ignition temperatures of the wood pellet material and
the wood powder material were confirmed to be to be 1625 T and

1575 C, respectively.

5) When the size of the sample testing container was ‘extra large’,
the spontaneous ignition points of the wood pellet material and the
wood powder material were confirmed to be 150 C and 145 T,
respectively, and the critical ignition temperatures of the wood pellet
material and the wood powder material were confirmed to be to be

1475 T and 1425 TC, respectively.

6) The apparent activation energies of the wood pellet material and
the wood powder material were confirmed to be 37.83 [kcal/mol] and

33.78 [kcal/moll, respectively.

7) This research study confirmed that the time for the wood pellet
material to arrive at its respective spontaneous ignition induction
time and maximum temperature were longer that those of the wood
powder material, the larger the sample testing containers used in the

experiments were.
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