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Abstract: The effect of ash contents of fifty-two selected Nigerian timbers was analyzed. The results showed
that Bombax brevicuspe had the highest ash contents of 3.4% while Dichapetalum barteri recorded the least
ash contents of 0.28%. There are five sets of timbers with equal ash content values. They are, Gmelina arborea
and Cynometra vogelii (0.66%); Garcinia kola and Casspourea barteri (0.72%); Shanti and Lovoa
trichilioides (1.01%); Rhizophora racemosa and Barteria fistulosa (1.11%); Albizia adianthifolia and
Caloncoba glauca (1.41%). P. elliottii with the least ODD (19.9 x10  g.cm ) had the ash content of 3.22%-2 -3

while E. ivorense with the highest ODD (108.7 x10  g.cm ) recorded the ash content of 0.28%. The results also-2 -3

showed that timbers with very low ODD had high ash contents and those with high ODD values recorded low
ash contents.
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INTRODUCTION The fire performance of heavy timber depends on the

Wood ash is the residual powder left after the sufficiently  thick, as in the case of a log wall
combustion of wood. The main producers of wood ash are construction, the progress of the pyrolysis and
wood industries and power plants. About 0.43 and 1.82 combustion is slowed by the growth of the char layer
percent of the mass of burned wood results in ash [1]. The which shields the unburnt layer [4]. Charring rates in the
composition of wood ash is influenced by the type of order of 0.8min/min for light dry wood, 0.6min/min for
wood that has been burned. Also the conditions of the medium density softwood and 0.4min/min for heavy moist
combustion affect the composition and amount of the wood have been cited in the literature [5]. The standard
residual ash, thus higher temperature will reduce ash yield test conditions used in this work is ASTM E 119 [6].
[2]. Wood and charcoal can be used as a source of carbon-

Wood ash contains calcium carbonate as its major dioxide for internal combustion engines. The denser
component, representing 25% [3] or even 45% [2], less timbers are preferable to the less dense ones and those
than 10% is potash, less than 1% phosphate, there are with small ash content are more suitable than those with
trace elements of iron, manganese, zinc, copper and some high ash content [3] and [6].
heavy metals. However these numbers vary as
combustion temperature is an important variable in MATERIALS AND METHODS
determining wood ash composition [3].

For a long time wood ash has been used in Sample Collection and Preparation: The Fifty- two (52)
agricultural soil applications as it recycles nutrients back timber samples were collected from Anambra, Enugu,
to the land. Wood ash has some value as a fertilizer, but Ebonyi, Imo, Delta, Edo, Cross River, Akwa Ibom, Abia,
does not contain nitrogen. Because of the presence of Oyo, Lagos, Kano, Sokoto and Rivers State, Nigeria. The
calcium carbonate it acts as a liming agent and will timber samples were obtained from the timber sheds at
deacidify the soil increasing its P . Potassium hydroxide Nnewi, Awka, Enugu, Abakaliki and Benin. The StatesH

can  be  made  from wood ash, which in turn can be used from where these timbers were collected were ascertained
to make soap. It is also used to make century eggs [3]. from  timber  dealers  and confirmed  by  literature  [7], [8].

charring rate of the particular timber. If the timber is
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The timber dealers were able to give the Local or common Determination of Ash Content: The ash content was
names of the timbers while the botanical names were obtained using the ASTM E 119 which is similar to ISO
obtained with the aid of forest officers and the literature 834 [6]. Wood dusts from different timber samples were
[7,8]. measured into a crucible. This was heated in a

The samples were taken to the saw mill at Nnewi Reverberatory furnace with a capacity of 800-1000 C. The
Timber Shed where each timber was cut into two different samples were ashed. The time taken for the ash to form
shapes and sizes. Also dust from each timber was realized. and the weight of the formed ash were taken. The weight
The timbers were cut into splints of dimensions 30x 1.5 x of the crucible (W ) had been taken earlier.
0.5cm and cubes of dimensions 2.5cm x2.5cmx 2.5cm i.e. The weight of the crucible with the ash (W ) was
15.625 cubic centimeters. The splints were dried in an taken. Then the percentage ash content was calculated
oven at 105°C for 24 h before the experiments. thus:

o

2

3
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Ash content (%) = W – W  x 100 the least ash contents of 0.28%. There are five sets of3 2

W timbers with equal ash content values. They are, Gmelina1

RESULTS AND  DISCUSSION and Casspourea barteri (0.72%); Shanti and Lovoa

The residual powder left after the combustion of fistulosa (1.11%); Albizia adianthifolia and Caloncoba
wood is known as wood ash. It is composed of calcium glauca (1.41%). 
carbonate (its major component), potash, phosphates, Figure  2  is  the  graph  of  ash content against ODD
trace of other elements and some heavy metals. The of the timbers. P. elliottii with the least ODD (19.9 x10
percentage of ash formed from burnt wood is between g.cm ) had the ash content of 3.22% while E. ivorense
0.43 and 1.82 percent. This depends on the type of wood with  the  highest  ODD (108.7 x10  g.cm ) recorded the
and combustion temperature [1], [2] and [4]. ash content of 0.28%. Timbers with very low ODD

Figure 1 depicts the graph of ash content of fifty-two possess high ash content and those with high ODD
Nigerian timbers. Bombax brevicuspe had the highest ash values posses low ash content. Though very few timbers
contents of 3.4% while Dichapetalum barteri recorded have high ODD values and   high   ash   content   values.

arborea and Cynometra vogelii (0.66%); Garcinia kola

trichilioides (1.01%); Rhizophora racemosa and Barteria

-2

-3

-2 -3

Fig. 1: Ash content of Fifty-Two Nigerian Timber

Fig. 2: Effect of ODD om Ash Content
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