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Abstract: Average metal content assay of fifty-two selected Nigerian timbers was analyzed. The results showed
that timbers with the least average metal concentration of 0.81 x10 % is Uapaca guineensis while Moringa1

oleifera has the highest average metal concentration of 13.07 x10 %. The timbers; Cassipourea barteri and1

Cynometra vogeli are the only set of timbers with equal average metal concentration of 2.64 x10 %. The timber1

Uapaca guineensis with the least AMC of 0.81 x10 % has the ash content of 2.36% while Moringa oleifera1

with the highest AMC of 13.0 7 x10 % has the ash content of 0.65%, Erythrophleum ivorence with the least2

ash content of 0.28% has the AMC of 6.55 x10 % while Bombax brevicuspe with the highest ash content of1

3.4% has AMC of 1.56 X10 %. The timber; Cassipourea barteri and Cynometra vogeli with equal AMC of1

2.64 x10 % have different ash contents of 0.72% and 0.66% respectively. Also, Cynometra vogeli and Gmelina1

arborea have the same percentage of ash of 0.66% but different AMC of 2.64 x10 % and 3.16 x10 %1 1

respectively. C. macrocarpum with the least AMC of 1.16 x10 % has the electrical conductivity of 1.91 x101 3

sm  while M. oleifera with the highest AMC of 13.07 has electrical conductivity of 0.65 x10  sm-1. The first1 3

and second highest electrical conductivity timbers were B. brevicuspe and P. elliottii with electrical
conductivities of 3.4 x10  sm  and 3.22 x10  sm-1 respectively have far wide range AMC of 1.58 x10 % and3 1 3 1

3.09 x10 %. Those timbers with equal electrical conductivity have varied average metal concentrations.1

Therefore, there is neither direct nor inverse relationship between electrical conductivity and average metal
concentration.
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INTRODUCTION In building made of other materials, wood will still be

Wood has been an important construction material construction, in interior doors and their frames and as
since humans began building shelters, houses and boats. exterior cladding. Wood is also commonly used as
Nearly all boats were made out of wood until the late 19 shuttering materials to form the mould into which concreteth

century. Wood to be used for construction work is is poured during reinforced concrete construction.
commonly known as lumber in North America. Elsewhere, Timber is an environmentally advantageous building
lumber usually refers to felled trees and the word for sawn material. It has low embodied energy and contributes to
planks ready for use is timber [1]. the carbon balance. It reduces CO  emissions when

New domestic housing in many parts of the world replacing other energy intensive building  materials  and
today is commonly made from timber-framed construction. it is a renewable resource  [3].  Engineered  wood
Engineered wood products are becoming a bigger part of products, glued building products “engineered” for
the construction industry [2]. They may be used in both application – specific performance requirements, are often
residential and commercial buildings as structural and used in construction and industrial applications. Glued
aesthetic materials. engineered  wood  products are manufactured by bonding

found as a supporting material, especially in roof
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together wood strands, veneers, lumber or other forms of The samples were taken to the saw mill at Nnewi
wood fiber with glue to form a larger, more efficient
composite structural unit [4]. These products include
glued laminated timber (glulam), wood structural panels
(including plywood, oriented strand board and composite
panels), laminated veneer lumber (LVL) and other
structural composite lumber (SCL) products, parallel
strand lumber and I-joists [5].

Engineered wood products display highly predictable
and reliable performance characteristics and provide
enhanced design flexibility. On one hand, these products
allow the use of smaller pieces and on the other hand,
they allow for bigger spans. They may also be selected for
specific projects such as public swimming pools or ice
rinks where the wood will not deteriorate in the presence
of certain chemicals and are less susceptible to the
humidity changes commonly found in these
environments. Engineered wood products prove to be
more environmentally friendly and, if used appropriately,
are often less expensive than building materials such as
steel or concrete. These products are extremely resource
efficient because they use more of the available resources
with minimal waste. In most cases, engineered wood
products are produced using faster growing and often
underutilized wood species from managed forests and tree
farms [6].

Wood unsuitable for construction in its native form
may be broken down mechanically (into fibers or chips) or
chemically (into cellulose) and used as a raw material for
other building materials, such as engineered wood, as well
as chipboard, hardboard and medium-density fiberboard
(MDF). Such wood derivatives are widely used: wood
fibers are an important component of most paper and
cellulose is used as a component of some synthetic
materials. Wood derivatives can also be used for kinds of
flooring, for example laminate flooring [7].

MATERIAL AND METHODS

Sample Collection and Preparation
The Fifty- two (52) timber samples were collected from
Anambra, Enugu, Ebonyi, Imo, Delta, Edo, Cross River,
Akwa Ibom, Abia, Oyo, Lagos, Kano, Sokoto and Rivers
State, Nigeria. The timber samples were obtained from the
timber sheds at Nnewi, Awka, Enugu, Abakaliki and
Benin. The States from where these timbers were collected
were ascertained from timber dealers and confirmed by
literature [7, 8]. The timber dealers were able to give the
Local or common names of the timbers while the botanical
names were obtained with the aid of forest officers and
the literature [7, 8].

Timber Shed where each timber was cut into two different
shapes and sizes. Also dust from each timber was realized.
The timbers were cut into splints of dimensions 30x 1.5 x
0.5cm and cubes of dimensions 2.5cm x2.5cmx 2.5cm i.e.
15.625 cubic centimeters. The splints were dried in an
oven at 105°C for 24 h before the experiments.

Determination of Elemental Contents: The elements
analyzed for in each timber sample was lead, copper,
calcium, zinc, mercury, sodium, potassium, cadmium,
magnesium and arsenic. The steps adopted in the
elemental analysis were:

Ashing the sample
Digestion of the sample
Analysis of the elements using the Atomic
Absorption Spectrophotometer (AAS).

RESULTS AND DISCUSSION

Figure 1 above represents the bar chart of average
metal concentration (AMC) of timbers. The average metal
concentration of these timbers is arranged in increasing
order of magnitude. The timbers with the least average
metal concentration of 0.81 x10 % is Uapaca guineensis1

while Moringa oleifera has the highest average metal
concentration of 13.07 x10 %. The timbers; Cassipourea1

barteri and Cynometra vogeli are the only set of timbers
with equal average metal concentration of 2.64 x10 %.1

Figure 2 showed the graph of ash content or
percentage of ash against average metal concentration.
The timber Uapaca guineensis with the least AMC of 0.81
x10 % has the ash content of 2.36% while Moringa1

oleifera with the highest AMC of 13.0 7 x10 % has the2

ash content of 0.65%, Erythrophleum ivorence with the
least ash content of 0.28% has the AMC of 6.55 x10 %1

while Bombax brevicuspe with the highest ash content of
3.4% has AMC OF 1.56 X10 %. The timber; Cassipourea1

barteri and Cynometra vogeli with equal AMC of 2.64
x10 % have different ash contents of 0.72% and 0.66%1

respectively. Also, Cynometra vogeli and Gmelina
arborea have the same percentage of ash of 0.66% but
different AMC of 2.64 x10 % and 3.16 x10 %1 1

respectively. From the graph, all timbers with very low ash
content values (between 0.3% to 0.66%) possess high
average metal concentrations. At low AMC, most timbers
have high ash content. Though, there are few exceptions
which may be due to difference in their environment and
chemical composition. Thus, it was observed that there is
an inverse relationship between the ash content and
average metal concentration of these timbers.
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Fig. 3:

Figure 3 depicts the graph of electrical conductivity timbers will not be dependent on their ash content and
against average metal concentration. The graph shows electrical conductivity. This is because, research finding
that, C. macrocarpum with the least AMC of 1.16 x10 % have proved to some extent that the accumulation of1

has the electrical conductivity of 1.91  x10  sm   while certain metals in plants and animals depends in an area3 1

M. oleifera with the highest AMC of 13.07 has electrical where the environment is polluted with some heavy
conductivity of 0.65 x10  sm-1. The first and second metals, the plant or the animal is bound to incorporate3

highest electrical conductivity timbers were B. brevicuspe large quantity of the metals into its cell and tissue [8] and
and P. elliottii with electrical conductivities of 3.4 x10 [9]. It must also be realized that the metals are not in form3

sm  and 3.22 x10  sm-1 respectively have far wide range of ions in the woods.1 3

AMC of 1.58 x10 % and 3.09 x10 %. Those timbers with Aquatic plants that grow near rivers and seas1 1

equal electrical conductivity have varied average metal containing nourishing or micro constituent elements
concentrations. Therefore, there is neither direct nor imbibe the elements into their tissues. This is because;
inverse relationship between electrical conductivity and they absorb the water (solution of the element) from the
average metal concentration. This observation is clear and sources. It is known that “one of the sources of iodine is
well expected. The average metal concentration of these seawater  and   that    some   amount   of   this   element  is
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presented in the brown seaweed called larminaria [10]. 3. Wakefield, T., Y. He and V.P. Dowling, 2009. An
Therefore timbers grown around seawater are expected to experimental study of solid timber external wall
be rich in iodine. performance under simulated bushfire attack, Journal

Research also reveals that fishes caught in polluted of Building and Environment, 44: 2150-2151.
seas and rivers contain some amount of heavy metals in 4. APA Engineered Wood Construction Guide, Form
their tissues [11]. Research reports have indicated that E30. (http://www.apawood.org).
metals occur in significant amounts in both temperate and 5. Tree Growth and Wood Material at University of
tropical timbers [12] and [13]. Minnesota Extension (http:// www.extension. umn.

It has  been  reported  that  metals,  though varying edu/distribution/naturalresources/components/ 6413
in  concentrations   in  the  timber  species,  influence ch1.html).
some characteristics of the timbers, such as thermal 6. Wood University (http:// www.wooduniversity.org/
conductivity, flammability, after-glow time, ignition time index.cfm).
and evolution of smoke particulate [14]. It was pointed out 7. Esau, K., 2007. Plant Anatomy, John Wiley and Sons
earlier that behaviour of wood in response to fire is Inc, New York, pp: 393.
dependent on many factors which include moisture 8. Akindele, S.O. and V.M. LeMay, 2006. Development
content, oven dry density, pore content and arrangement of tree volume equations for common timber species
of grains (fibre): wood irrespective of its biogenesis in the tropical rain forest area of Nigeria. Journal of
consists essentially of three major components; the Forest Ecology and Management, 226: 41-48.
cellulose fibre, the binding material or  lignin  and 9. Chinwuba, A.J., M.N. Chendo, P.A.C. Okoye, T.J.
relatively  small   percentage  of    hemicelluloses   [15]. Okonkwo and I.C. Otuokere, 2007. Metal
The amounts of these macromolecules vary in wood contaminates of pig (susiscrofa), ANACHEM
species. In considering the thermal or electrical properties Journal, 1(Number 1&2): 184-186.
of these timbers in relation to their average metal content, 10. Anderson, C.R., 1966. Modern ways to health,
these major factors, the amount of the three major Southern Publishing Association, Nashville,
components of wood and the arrangement of grain must Tennesse, Vol 11, p 744.
be put into consideration. 11. Ajiwe, V.I.E. and V.N. Okonkwo, 2007. Heavy metals

CONCLUSION pollution, ANACHEM Journal, Vol.1 (Number 182),

In conclusion, the results of this analysis revealed 12. Van Oss, J.P., 1970. Material and Technology, John
that the average metal concentration of these fifty two Wiley and Sons Inc. London, 7: 89-119.
timbers is not dependent on their ash content and 13. Anyanwu, A.C., 1979. A Textbook of Agriculture,
electrical conductivity. Therefore, there is neither direct African Educational Publishers, pp: 61-82. 
nor inverse relationship between electrical conductivity 14. Eboatu, A.N., C. Chuke, U. Ndife and E. Nwadiche,
and average metal concentration of the timbers analyzed. 1998. Some factors that influence the thermal and
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