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Abstract: The effect of water imbibition (porosity index) on fifty-two selected Nigerian timbers was analyzed.
The timber; Erthrophleum ivorense had the least water imbibition capacity of 7.2%, 10.0% and 15.4% at the
stipulated times (0.5h, 5h & 24h) respectively. Spathodea campanulata with respective water imbibition
capacity of 104.8%, 185.7% and 280.0% had the highest porosity index. From the results, Protea elliottii,
after 0.5h and 5h water imbibitions had the highest porosity index of 136.6% and 198.4% respectively while
Spathodea companulata’s porosity index at the same time were 104.8% and 185.7% respectively. The porosity
index of Spathodea campanulata increased to 280.0% after 24h water imbibition while that of Protea elliotttii
increased to 253.3% after 24h. This showed that Spathodea campunlata has the capacity of absorbing water
over a period of time more than other timbers. The results also revealed an inverse relationship between water
imbibition (porosity index) and ODD of fifty-two selected Nigerian timbers.
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INTRODUCTION

In woods, water constitutes a greater proportion by
weight than the solid material itself. The water has a
profound influence on the properties of wood, affecting
its weight, strength, shrinkage and liability to attack by
some insects and by fungi that cause stain or even decay
[1].Water occurs in living wood in three conditions,
namely:

* In the cell walls
* In the Protoplasmic content of the cells and
*  As free water in the cell cavities and spaces.

In heartwood it occurs only in the first and last
forms. Wood that is thoroughly air-dried retains from
8-16% of water in the cell walls and none, or practically
none in the other forms. Even oven-dried wood retains
a small percentage of moisture but for all except
chemical purposes, may be considered absolutely dry [2].
The general effect of the water content upon the wood
substance is to render it softer and pliable. A similar effect

of common observation is in the softening action of
water on paper or cloth. Within certain limits, the greater
the water content, the greater it’s softening effect.
Drying produces a decided increase in the strength of
wood, particularly in small specimens. An extreme example
is the case of a completely dry space block Scm in section,
which will sustain a permanent load four times as great as
that which a green (undried) block of the same size will
support [3].

The amount of moisture present in wood varies
appreciably in different circumstances, but the dry weight
of wood substance in a given sample is constant.
Hence, it is usual to express the variable-moisture content
as a percentage of the constant-dry weight of the sample

[4].

The ratio is simply: = Weight (or Volume) of water present x@

Dry weight of wood substance 1

There are several ways of determining the moisture
content of wood. The oven-dry method ASTM D4442
(method A) [5], the most satisfactory method for most
purposes was used in this work.
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There is an increase in strength of wood with
reduction in moisture content. This is because of the
shortening and consequent strengthening of the
hydrogen bond linking together the microfibrils [1 ] and
[5].

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 [6, 7].
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
[6, 7].

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 2.5cm 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 Water Imbibition: Three cubic samples
of each timber were used. They were numbered e.g.
for sample 1 (la, 1b, 1c), sample 2 (2a, 2b, 2c) etc.
The numbered samples were put in a deep plastic bucket
containing some water after taking their dry weight.
A bowl containing a heavy load was placed on top of the
samples to ensure that the dried cubic samples would
not float and that they were properly covered by water.
The samples were left in the bucket of water for 30
minutes, surface water dabbed out, after which they were
re-weighed. The whole samples were again transferred
into a fresh water and left for another 5h, after which they
were re-weighed. The samples were finally transferred
into a fresh water for 24h, thereafter they were re-weighed.
Some of the sample did not show appreciable change
in their weight after 5h immersion. Thus water
imbibition of each timber sample at different times was
determined. The average dry weight of the sample (W))
and the average weight of a saturated cubic sample
(W,) were determined. Then the percentage of water
imbibed by timber samples at different times was
calculated, thus:

Wy-W; 100

Water imbibitions (%) = —
W, 1

*« W, —average dry weight of the samples

« W, —average weight of saturated sample

For 30 minutes water imbibitions (%)=%x$
1

* W, —average dry weight of the sample

« W, — average weight of the sample after 30 minutes
of being immersed in water.

The same was calculated for Sh and 24h respectively.

RESULTS

I I I | Areas of Lacation in
SN0 | Botanical Names Igho Names  |Yoruba Names | Huusa Names .“r:: oy

dina arbore
| Drvpetes aframensis
Khaya iv

sis

| Spathodes campursslats

DISCUSSION

Figure 1, represent the graph of water imbibition of
fifty-two Nigerian timbers at different times; 0.Shours,
Shours and 24hours. The porosity indices of these timbers
were represented in their increasing order of magnitude.
The timber; Erthrophleum ivorense had the least water
imbibition capacity of 7.2%, 10.0% and 15.4% at the
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Fig 4: 24h Water Imbibition Against ODD

stipulated times (0.5h, Sh & 24h) respectively. Spathodea
campanulata with respective water imbibition capacity
of 104.8%, 185.7% and 280.0% had the highest porosity
index. From the graph, Protea elliottii, after 0.5h and 5h
water imbibitions had the highest porosity index of

136.6% and 198.4% respectively while Spathodea
companulata’s porosity index at the same time were
104.8% and 185.7% respectively. The porosity index of
Spathodea campanulata increased to 280.0% after 24h
water imbibition while that of Protea elliotttii increased
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to 253.3% after 24h. This shows that Spathodea
campunlata has the capacity of absorbing water over a
period of time more than other timbers. Therefore, it has
the highest porosity index. There are some other timbers
represented in the graph with similar capacity when
compared with those around them.

Figures 2, 3 and 4 showed the graph of 0.5h, 5h and
24h on water imbibitions against oven dry densities
respectively. Figure 2 revealed that P. elliottii with the
least ODD (19.9 x1072g.cm™) recorded the highest
porosity index (132.6%) while E. ivorense with the highest
ODD (108.7 x10™g.cm™) had the least porosity index
(7.2%). From the graph, few timbers with high porosity
index had low ODD. Also, there was reduction in the
porosity index as the ODD increases. Figure 3 also reveals
that P. elliottii with the highest porosity index of
198.4% after 5h imbibitions while E. ivorense with the
highest ODD still exhibit the least porosity index of 10%.
This depicts an inverse relationship between Porosity
index and ODD. Figure 4 also reveals that E. ivorense with
the highest ODD (108.7 x10~> g.cm™) still possesses the
least porosity index of 15.4% after 24h water imbibition.
The timber; S. campanulata with ODD of 30.1 x1072
g.cm™ had the highest porosity index (280.0%) while
P. elliottii with the least ODD (19.9 x107* g.cm®) had
second to the highest porosity index (253.3%). It also
shows that, all the timbers with low ODD exhibited high
porosity index while those with high ODD exhibited low
porosity index. Therefore, the graph of 24h water
imbibition or porosity index against ODD of fifty-two
Nigerian timbers confirmed the inverse relationship
between the porosity index and ODD of the timbers.

CONCLUSION

In conclusion, an inverse relationship exists
between water imbibition (porosity index) and ODD of
fifty-two selected Nigerian timbers as shown in figures 1,
2,3 and 4.
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