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ABSTRACT

Test samples of Ceiba pentandra Linn, Antiaris africana Engl and Triplochiton Sclerbxylon
K. schum were treated with spent and new engine oil (SAE40). Three methods of
preservative application used are brushing and soaking for 24 hours and 48 hours .The
absorption per unit volume of the wood were evaluated. The static bending strength and
stiffness values of samples soaked in used engine oil for 48 hours were also obtained. .
The highest mean absorption rate per unit volume recorded in the study were 30.20kg/m3
for Triplochiton scleroxylon, and 39.20 kg/m? for both™ Ceiba pentandra and Antiaris
africana when soaked in new engine oil for 48 hours. The least mean absorption rale of
15.80 kg/m3 19.80kg/m3" and 20.00kg/mwere recorded for Tiiplochiton scleroxylon,
Antiaris africana and Ceiba pentandra respectively. Following used engine oil applicalion
by the brushing method. Stalistical analysis carried out showed that both the species and
methods of preservative application are significant factors lo consider in determining the
absorption rate per unit volume of the wood samples. Test results further showed thal the
engine oil used as the preservative oil had no significant effect on the bending strength of
the treated wood samples. ‘

INTRODUCTION

Wood as a natural fibrous material produced by tree was one of the first struclural malerials
discovered by man, It exhibits a lot of variations in properties in terms of durability, strength, figure,
density and grain (George 1975). Due lo this diversity in character, exploitation was selective and
was: limited to the-very strong and durable species such as Melicia excelsa Khaya ivorensis,
Afzelia africana, Nauclea diderrichii etc (Ifebueme 1977). The over exploitation of these species led
to their scarcity with subsequentintroduction into the market many lesser-known species which are
less durable and sometimes highly susceptible to biodeterioration.

The discipline of wood preservation is not a novel concept having been in existence for many
centuries. In the past, various méthods have been adopled at preserving wood, and now wood
preservation has found acceptance in many aspecls of wood ulilisation (Richardson 1978).
Although preservation of wood requires an additional cost, but for various advantages of wood for
structural application, chemicals impregnation directed at prolonging premature fibre loss in wood
- may be justified. Published studies have revealed that, various chemicals and methods of their
application have been adopted over the long history of wood usage by man (lfebueme 1977,
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Dinwoodie 1989). In Nigeria, due to the drift in the national economy, wood users have been
adopting different strategies to beat the hardship by using different types of preservatives that
could be sourced locally for treating wood (Adetogun 1998). ltis in the light of this that the present

study was embarked on with the aim of evaluating the potentials of preserving wood with spent
lubrication oil (SAE40). The first part of this report presents the.results of the findings on the effect
of the treatment on the properties and rate of preservative absorption into the wood samples

MATERIALS AND METHODS -

The study was designed to evaluate some experimental factors and variables. Three non-durable
species obtained from a local timber market were used as test samples: Triplochiton Scleroxylon
(Obeche), Ceiba pentandra (Araba) and Antiaris africana (Antiaris). The preservalive comprised of
both spent and unused lubricating cil. The used engine oil (of the same brand with the new engine
oil) was in. service for 92 days while the new oil was procured from the filling station with
spemfoatlon SAE 40. ‘

The wood materials with mean moisture content of 45-58 percent were air-dried for 7 weeks until
average moisture content of about 17 percent was attained. A total of 128 test samples were
prepared from each species in accordance with ASTM D-198-67. Test samples of each species
were properly stacked out, out of which ten (10) representative samples of each species.were
randomly selected and used for moisture content determination. Using the oven dry method, the
percentage moisture content of the test samples was determined.

Apart from the wood species (3) and types of engine oil (2) already mentioned above, the
remaining experimental factor examined in the study is method of preservalive application-
brushing, soaking for 24 and 48-hours. These factors produced 18 treatment combinations. Ten
replicates were made for each treatment combination thus giving a total of 180 test samples for the
study. The test samples were weighed before preservalive application and re-weighed after
preservative application. Based on the difference in weight before and after immersion, the
absorption -per unit volume (kg/m3) for each of the test samples was determined. Ten———
representalive treated samples were randomly selected from each species lot for the purpose of
evaluating the offects of the treating oil on their strength properties. Test samples were subjected
to bending tests using Hounsfield Tensomenter machine. The Moduli of Rupture (MOR) and
Elasticity (MOE) were calculated from the test readings obtained for both treated and control test
samples. The bending test procedure was in accordance with the ASTM D - 198 - 67,

RESULTS AND DISCUSSION

Table 1 presents the results of the mean absorption rate per unit volume (kg/m3) obtained from the

. sampled materials. Also the results of the slalislical analysis of variance (ANOVA) carried out are
presented in Table 2, -
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Table 1: Mean Absorption rate per Unit Volume (kg/m?) for the treated wood samples

Species New Qil Usedoil
Brush 24Hrs 48Hrs Brush  24Hrs 48Hrs
Araba 20.40 36.80 39.20 2000 3660 , 38.60
Antiaris 20.00 36.80 3920 1980 3600 3900
Obeche  16.20 28.00 30.20 1580  27.40 29.80

As shown in table one, there were negligible increases in the mean absorplion por unil volume of

the wood samples treated with used and new engins oil for same wood species and the type of
treatment method. For brush method, the increases ranged from 1 o' 2% for 'the three wood
species. For the 24 and 48 hours soak methods, the increases were similarly as low as 1 to 4%
and 1 to 3% respectively. Regardless of wood species and melhod of application, the mean
absorplion value of 29.7kg/m?® in wood samples lrealed with.new. engine oil were not significanlly
different at 5% probability than the mean value of 29.20kg/m?® oblained in samples lrealed with
used engine oil. '

As for species effect, the rate of absorption of the used or new oil into the frealed wood samples
was similar for Araba and Antiaris considering similar method of applicalion. For each of the two
types of preservalives same or slighlly varied mean absorplion values were recorded under same
treatment method. The response of Obeche to penelration by the lypes of preservalives was
somehow different from those observed for Araba and Anliaris. For trealment wilh new engine oil,
mean absorption value for this species were substanlially lower by about 14 lo 24% while they
were about 20 to 25% for the spent.engine oil among the three methods of applicalion.

Regardless of type of oil-and method of application the mean absorplion value of 31.9kg/m? that
originate from Araba test specimens were nol significantly different at 5% level of probabilily than
mean value of 31.8kg/m? obtained from Antiaris test specimens. Each of these means values of
31.9kg/m?3 and 31.8kg/m3 was however found to be significantly higher at 5% level of probability
than the mean value of 24.9kg/m? obtained from Obeche test specimens.

The wide range in the absorption per unit volume for the treatment combinations may be linked lo
some of the evalualed faclors such as wood species and preservative applicalion methods. As
reported in literalure wood analomical structures exhibit a lot of influence on the absorplion and
retention per unit volume of wood preservatives (Wenlong et. a/.1997). Similarly preservalive
application method is indicaled to exhibit a significant effect on the absorption and retenlion per
unit volume of chemical preservalive used (lfebueme 1985, Alscher et. al. 1989).

For each wood species-and type of preservative, the mean absorption values obtained from the
treated test specimens were substantially lower for the brushing method when compared to 24 and
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48 hours soak method. The difference in the results between soaking for 24 and 48 hours for the
same wood species and preservalive oil were not as pronounced as those between brush and 24
hours. Regardless of wood species and type of preservative oil, the mean absorption value of
18.7kg/m? obtained for test specimens treated via the brushing method was significantly lower at
5% level of probability than the mean of 33.6kg/m® and 36.0kg/m? obtained for specimens lrealed
via the 24 and 48 hours soak respeclively.

Table 2: Result of the analysis of variance test (ANOVA) for the -abéorption per unit volume
as influenced by the experimental factors applied in the study

Source of Variance D.F.- S.S. M.S. _'.F-value

Species A 2 213243 1066.07- +253.23*
Method B 2 10541.2 52706 1251.96*
Type of Qil, C 1 8.02 8:024, : 7 1.96"

AB ¢4 21307 5327 12.65**
AC 2 0.045 0.03 0.01ns
BC 2 0.310 0.16 0.04 s
ABC 4 140 0.35 0.09s
Error 162 6820 421

Total : 179 13578.20

*k -—

= Highly significant at 0.01 level of significance.
not - significant at 0.05 level of significance.

ns

The results of the ANOVA carried out on the test data revealed that both wood species and method
of preservative application have significant effect at 1% level of probability on the absorption per
unit volume of the treated samples. Similarly, the interaction between the wood species and
preservalive applicalion melhod was significant at the same level of probabilily. In conlrast, the
type of engine oil used in the sludy and its two-way and three-way mteraohon with the other
variables were not significant.

Published works indicated that absorption rale and retention per unit volume exhibited significant
influence on the life span or durability of treated wood samples. Dinwoodie (1983) and Wenlong et.
al. (1997) reported that high absorplion and relention rate performed better in terms of durability
when compared with less absorplion rale. It should also be noted that the range of values recorded
for absorption rate in this study is low compared to those reported by Ifebudme (1985) and
Wenlong et. al. (1997) for conventional water borne preservalives, such as CCA. This could
however be linked with the high viscosily of engine oil compared to water borne preservatives. -

Table 3 presents the mean lest values for the stalic bending properlies of bolh lhe lreated and

control wood samples while Table 4 presents the results of t-tesl analysis, which compares the

data that emanated from the treated, and control samples.
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Table 3. Mean Test Result for the Bending Properties (N/mm?) of the Treated and Control

Wood Samples
Treated* Control
Specles MOR MOE T MOR MoE T
Araba . 38.34 3280 38.64 3264
Anliaris . 68.16 5014 69.23 5005
Obeche 7208 5218 7212 5210

*: Treated samples were soaked in used engine oil for 48hrs.

Table 4. T-Test result comparing the difference between the bending properties of the
treated samples

Samples ~ Variable Treated  Control  t-value.

Araba 5% 3834 3864 0.0
N 10 10
s? 625 822
Anliaris X 68.16 6923 . 0.23
N 10 - 10
2 S? 2.30 2.51
Obeche ¥ 7208 7212 0.04ns
: N 10 10
32 372 3.85

ns = not significant at 0.05 level of significance

From Table 3, the mean MOR values obtained for the treated and the control specimens of Araba
species are 38.34N/mm? and 38.64 N/mm? respeclively. Mean value of treated specimens of
Anliaris is 68.16N/mm? as against 68.23N/mm? for control samples. Also a mean value of 72.
08N/mm? was recorded for treated Obeche while 72.12N/mm? was recorded for its: control
~ samples, As shown in Table 3 soaking of wood lest specimens in used engine oil for 48 hours prior
to tesling had no effect on their static bending strength. If anything the mean values of the lrealed
test specimens decreased by 0.8%, 1.6% and 0.06% from figures recorded for their control
counterparts in Araba, Anliaris and Obeche respeclively. No significant difference at 5% level of
probability was found between the treated and control results.
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MOE values as obtained, were 3280, 5014 and 5218N/mm? for treated samples and 3264, 5005
and 5210N/mm? for, control samples in ‘Araba, Antiaris and Obeche respectively. Contrary to what
was obtained for the MOR values, the sliffness results indicated that the MOE values of the treated
test specimens were marginally higher by 0.5%, 0.002% and 0.002% in the treated samples than
in the results-obtained for their control counlerparts in the wood species. For the low values of
these increases, no significant difference was found at 5% level of probability between the treated
and control MOE data.

CONCLUSIONS

From the results of the present work investigaled in this study and the subsequent slatislical

analysis carried out, the following conclusions are drawn:

1. Itis technically feasible to impregnate non-durable wood species with both spent and new
lubricating oils using non-pressure preservative treatment method.

2. ltis also evident from this study that the absorption of preservative oil per unit volume of wood
may be influenced by the species and method of application of the preservative.

3. Although not statistically significant, the absorption rate of the sampled species is generally
lower with spent lubricaling oil than unspent engine ail.

4. Itis demonstrated in the study that the application of preservative oil into the wood samples has
no detrimental effect on their strength and stifness..

5. Since both spent and new engine compared well in terms of absorption and penetration, it thus
makes economic sense to use spent engine oil for wood treatment.

REFERENCES

Adetogun, A.C. (1998): The Potenlials of Cashew Nut Shell Liquid as a Fungicide Against Wocd
Decay. An Unpublished Ph.D. Thesis Submilted to Universily of Ibadan.

Alscher, A. Collins G, and Strecket G. (1989): One hundred and Fifty years of Wood Preservalion
with Creosote: The Pressure Impregnalion Process. Jahre Hol. Schultz Mit Teerol 114 (3-4)
16-18. Germany.

Dinwoodie, J.M. (1989): Wood Natures, Cellular, Polymeric Fibre Composite. Institute Of Metals,
Terrace London. ,

George, G. M. (1975): The Age of Wood Material Engineering...- Keynote Address at the World
consultalion on wood based panels. New Delhi, India. February 6-16 1975..

Ifebueme, S.C. (1977). Natural Durability of Wood wilh Particular- Reference o Wesl African
timbers. Proceeding of the International Workshop on Wood Preservation. Held at Ibadan,
Nigeria. Pp. 41 - 96.

(1985): The Effect of Grain Orientation and Anatomy. on the Preservalion a Treatment of
Wood by Diffusion Methods. Unpublished M.Sc. Thesis.

Richardson, B.A, (1978): Wood Preservation. Lancaster Construction Press, England.

Sharma, S. A and Rao, P.V.K. (1988): Behaviour of Preservalive Treated Tunrng in Mining Use.
Journal of Timber Deve/opment Association of India, 34 (1) 23 - 33.

Wenlong, H.E., Simonsen, H. and Morrell, J.J. (1997): Invesligation of Bis-Cl- (Drrnelhylamrno (-2-
Propanlato) Copper Il as a Wood Preservative, Forest Products Journal 47 (718). 69-74.

71



