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The Effect of Oven Dry Density on Fifty-Two Selected Nigerian Timbers

L2p. Udeozo Ifeoma

"Department of Chemical Sciences, Tansian University Umunya, Anambra State, Nigeria
*Department of Pure And Industrial Chemistry,
Nnamdi Azikiwe University, Awka, Anambra State, Nigeria

Abstract: The effect of oven dry density of fifty-two selected Nigerian timbers was analyzed. The results
showed that Protea elliottii had the least ODD (19.9 x107°g.cm™), while Erythrophleum ivorense had the
highest ODD (108.7x107*g.cm™). The high or low ODD observed among the fifty-two timbers is attributed to
the amount and compact nature of arrangement of their grains and their cell walls. The results also showed that
Nineteen timbers with ODD values less than 50 x 10™%g.cm™ were said to be low ODD timbers while thirty-three

others were high ODD timbers.

Key words: Oven Dry Density - Grains - Cell Walls And Timbers

INTRODUCTION

Wood is the hard, fibrous substance found beneath
bark in the stems and branches of trees and shrubs.
Practically all commercial wood comes from trees. It is
plentiful and replaceable. Since a new tree can be grown
where one has been cut, wood has been called the world’s
only renewable natural resource [1]. It is also an organic
material, a natural composite of cellulose fibres (which are
strong in tension) embedded in a matrix of lignin which
resists compression. In the strict sense, wood is produced
as secondary xylem in the stems of trees (and other
woody plants). In a living tree it transfers water and
nutrients to the leaves and other growing tissues and has
a support function, enabling woody plants to reach large
sizes or to stand up for themselves [2]. Wood (secondary
xylem) is manufactured by a succession of five major
steps, including cell division, cell expansion (elongation
and radial enlargement), cell wall thickening (involving
cellulose, hemicellulose, cell wall proteins and lignin
biosynthesis and deposition), programmed cell death and
heartwood formation [2, 3].

The size of a tree also varies with the climate, the
depth and type of soil in which it grows [1]. Timbers are
known as trees grown to be used in building or for making
other things. It can be referred to as wood prepared for
use in building or for making other things. Wood is the

most important natural and endlessly renewable source of
energy which has a major future role as an
environmentally cost-effective alternative to burning
fossils fuel [2]. The major role of wood is not only the
provision of energy but also the provision of energy-
sufficient material for our buildings and many other
products. In addition, developing wood cells represent
one of the most important sinks for excess atmospheric
CO,, thereby reducing one of the major contributors to
global warming [3].

Density of a material is defined as the mass per unit
volume. Density of wood sample is usually calculated as
the weight density instead of mass. Therefore, it’s
obtained by dividing the weight by the volume [4].
There are several ways of determining the volume. The
simplest is a calculation based on the direct measurement
of length, width and thickness of a squared sample not
less than 7.5 x 5 x 2.5cm [5].

The range in densities of the softwood timbers is
much lower than that for the hardwood timbers and
equally as important, the density range of the softwoods
is encompassed by that of the hardwoods; that is, some
of the hardwoods are less dense than the softwoods
thereby making nonsense of the use of the common terms
“softwood and “hardwood” [6 ,7].

In addition to the range in density that occurs among
timbers of different species, there is considerable variation
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in density between different samples of the same species.
This variation is influenced by such factors as rate of
growth, site conditions and genetic composition.
Generally, the heaviest wood is found at the base of the
tree and there is a gradual decrease in density in samples
from successively higher levels in the trunk. The density
of wood is of practical interest because it is the best
single criterion of strength. It depends on specific gravity
and moisture content [7].

MATERIALS 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 [4, 5].
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
[4, 5].

The samples were taken to the saw mill at Nnewi
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 2.5¢cm
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.

Table.l Names of the Selected Fifty-Two (52) Timbers Used For This Research

SNo | Botanical Names Igho Names |Varuba Names | Hausas Names ;';h“ L
1 Monod afiol churu ofin | lakesmn uijiyadanmiys Pon Harcoun
2 Pycnanthas angolensis Akwa-mili akomy kujaadi Calabar, Awka
1 Moringa oleifers _vkwe ovibo ewe ighale zogaliagand Lagns, [hadan
4 Proten elliottn okwo  |dehinbolorun haishena MNaukka
I Calancoba glasea wdalla-cwe | kukandika alibids [ Onitsha
[ Barteria nigritiana ukwoifin ok h Nsukka, Enugu
& Bacteriu fistulosa aje ako lcdamyn Awka
| & | Anogeissus heiocarpus manke Onitsha, Awka
[] Rhi. FaCCITIOsa loko Calshar __J
|10 | Alkenblucki foribunda guthifere ckeu Calsbar, lkom
11 Garcinin kola namipin-goro Onitsha, Neew
12| Glyphac brevis bolukosu kanana | Calsbar
13 Hildegaridia barter leariya Okigwe
14 Sterculia oblongs leukuki Tadan
(15| Coln inurifolia karangs Onitsha, Calabar
it Bombax brevicuspe kurya Tkom
12 Beadedia i b leirmi Calsbhar, [kom
I Bridelia fenmginea kirmi and kizini Onitsha, Awkn
19 Uspaca guincensis wawan ke + Onilsha
20 Antidesms venosum kirmi Omatha, Udi
2l Parnari robusts lsha-kaagi Omnitsha
2 Cynometrs vogehin olibida Onitsha, Abakali |
23 Amphimas pterocurpoids awo n waswan kurmid Umuabia, lko
24 Lovoa michiliodes sida akokoo igho EpO-ipa Calabar
25 Berlinig granibiflors ububa #podo dokar rafl Enugu
26. Albszia adimnthifolis By anysmebona gamba Epugs Neukks
27| Oncoba spmosa | akpoko | knkandilen kokochiko | Onitsha
28 | Dachapetalum bartcri ngbu v irs kami | Onitsha, Aguls |
29 | Afzelia bipindensis aja clutoko rogon daji Beain
0. Afreiia bella uzcaka peanut epa Owerri, Orlu
3l Erythropleum voronse myi __ lenm iion zakars Ogoin. febu
33 Pentaclethra macrophylla ugha apar kiriva Omitsha
4 T etrapleurn letraplera h andan dawn Omitsha
35, ! mre wagwan kurmi U!E, Awka
36 Piliostigma thonmingii | okpoary abafe kalgo Kano Ove
| 37, | Hymenocandis scida i | orupa | yuro Awka, Enugu
| 38| Afrormosia laxifl shedun don zkarn Sakoto
3. Phyilk discoadens ashasha baushe Enugu, Tkom
40. Gardenia imperialis oroto karandafi Jos
41 Macaranga harifolia L awanow, ahaha Awka
42 Sacoglotris gabonensis atala chedrya Rivers
43, Cassipoures bartert adu damiya Eket
4, Combretodendron _macrocarpum anwushi akasun Udi, Dweri
45| Loghira banceolats vhogms | ipoahon mjin badns___| Uds
4b. Homalmim letestn akpuruckwy ouloho-ako lkom
47, Cordial millenii okwe orme waswan kunmii Orwerri
48 Gimedine arbores gmeling | igi Melina konlank uwa Thesdsen
U Drypetes aframensis tafia Ibadan
540, Khaya ivorensis ong aganwo maduchi Calubaar
1. | Spathoden companalata Wy Oruru delinys Ouitsha
52 —_[Shamy ]
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Determination of Oven Dry Density ODD: Three 2.5cm
cubes of each timber sample were randomly selected.
Each was weighed with top loading balance, Make:
Mettler Toledo, Model: PL 203. After recording the initial
weight, the sample was transferred into the drying oven
at the temperature of 105°C. The sample was left in the
oven for three hours. After the heating, the oven was
switched off and the sample left overnight to cool.
The sample was re-weighed after twelve hours. Care was
taken to ensure that sample did not absorb moisture
before and during weighing. After recording the second
weight for the respective samples, they were taken back
into the oven for another three hours at the same
temperature. This was repeated until any two subsequent
weights were equal i.e. constant weight attained. The
weight of a cube was obtained by calculating the average
of the three samples of each timber. The volume of each
timber sample was calculated by taken the dimensions of
the three 2.5cm cubes of each timber sample. The average
volume of the three samples was recorded as the volume
of each sample of the timbers. The oven dry density of
each timber sample was determined by dividing the
average oven dry weight of the three samples by the
average volume of three samples.

ODD = Average dry weight of samples

Average volume of samples
RESULTS AND DISCUSSION

Figure 1A represents the graph of Oven dry densities
of the fifty-two timbers. The ODD of these timbers were
arranged in their increasing order of magnitude. Protea
elliottii is the timber with the least ODD (19.9 x107>
g.cm™), while Erythrophleum ivorense is the timber with
the highest ODD (108.7x107*g.cm™). Nineteen timbers
with ODD values less than 50 x 10~°g.cm™ were said to be
low ODD timbers while thirty-three others were high ODD
timbers [3]. The high or low ODD observed among the
fifty-two timbers is attributed to the amount and compact
nature of arrangement of their grains and their cell walls.
The density of wood or timber is a measure of such
components that made up the wood. They include
compounds such as; cellulose, hemicelluloses, lignin,
water, air, inorganics and oil etc. These components vary
in composition from one timber specie to another. This is
one of the causes of variations in the ODD results
obtained when compared to other parameters [6, 7]
pointed out that some of the hard woods are less dense

Fig. 1A ODD of Nigerian Timbers
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than soft woods thereby making nonsense of the use of
the common terms ‘softwood’ and ‘hardwood’. They
maintained that the variation is influenced by factors such
as rate of growth, site compositions and genetic

composition.
CONCLUSION

In conclusion, the high or low ODD observed among
the fifty-two timbers is attributed to the amount and
compact nature of arrangement of their grains and their
cell walls.
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