Preservation Techniquee of Cocomut (Cocos mucifera L.)
Palm Timber for Electric Power/Telscommnication
Poles and Fence Posts
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ABSTRACT

The utilization of cocomut trunks for electric power/
telecommmnication poles and fence posts were investigated.
Three (3) technigues of preservative treatment were employed
namely: Vacuum/pressure (Bethell process) treatment for
sesasoned materials; pressure sap displacement for freshly-cut
materials; and hot-and-cold bath treaiment for both seasoned
and unseasoned materials. The first ftwo techniques used
copper—-chrome-arsenate (CCA) solution while the latter used
copper sulphate solution for hot bath and chrome-arsenate
solution for cold bath.

The schedule of treatment for each technigque was estabe
lished to meet the recommended average dry salt retention
(ADSR) for exposed timber in ground comtact.

Satisfactory results were obtained from thi+ study. An
ADSR of 17.1 kg./cu. m, wyas obtained for 35 mimtes vacuum and
120 mimites pressure from round poles/posts air-dried after

ve (5) monthsm Par _ m posts, an ADSR of 18.3 kg./
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and-cold bath technique, an ADSR of 16.8 kg./cu. m. was
attained for six (6) hours hot bath of 12% copper sulphate -~
solution and overnight cooling, before soaking for another 24
hours in & cold bath of 129 chrome-arsemate solution.

The pressure sap displacement and hot-a&nd-cold bath tech-
nigues are adaptable to the rural arecas due to their simplicity
in operation and very low cost of inltial investment, On the
other hand, the vacuum/pressure treatment which requires high
cost of investment is intended for commercizl operation.

Graveyard and service tests were properly installed angd

they are still in very sound condition after three (3) M of
exposure. '
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INTRODUCTION

The government, thru the Philippine Cocomut Authority, is
embarking on a massive cocorut replanting program which involves
the felling of approximately six (6) million palms per year by
1985. On the basis of one cubic meter of timber per tree, about
gix million cubic meters per year shall be readily available as
raw material for economic utilization at the peak of the program.

The development of economic uses of the cocomut trunks
would not only create unexpected income to the cocomut farmers
but would also provide a system of proper disposal at replanting
time, which if not done with the necessary safeguards, can cause
tremendous pests problems to the new plantings.

evidmuy ﬂlmtmted \dth the utilization of concrete poles in
some parts of the country, cocormut wocd pole is certainly a
possible substitute for this purpose if properly protected from

decay or attack of insects.

Likewise, cocomut trunks uaed as tmm;.'
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readily availsble and properly treated could be cheap and attiract-
ive material for fencing, either in round form or guarter-sawn
form. '

Untreated occcomut timber will undoubtedly rot in & short
time if used in ground contaot or exposed to weather. Service
tests conducted at the PCA-Zamboanga Research Center on urireat-
ed round power poles/fence posie showed severe decay after two
and one-half (2 ¥2) years. Creveyard test (Jensen, 1979) re-
vealed that untreated soft portion were completely desiroyed by
termites and fungi after six (6) months while the hard outer
part were destroyed by the same orgenism after twelve (12) months.

With this benchmark informetion, preservative ireatment of
cocormut timber intended for ground contact and exposed condition
is indespensable inorder to guarantee its optimum and effective
utilization. Cocomut timber should receive specialized treatment
to ensure & long, trouble-~free service life.

Preservative treatment can be applied while the coconut tim-
ber is in green (freshly cut) and in seasoned condition. However,
different treatment techniques and wood preservatives are involved
in either of the two conditions.

On preservative treatment of coconut trunks without bark,
Mosteiro, et. al (1976), obtained a retention of 115.2 to 172.8
kg./cu. m. of creocsots for eight to ten hours of heating and over—
night cooling. Creosote temperature meintained during hot bath
was 92.4°C to 97.9°C, with an average moisture content of 170% .
in the inner and 35% in the outer portions of the trunk at the
time of treatment.

On the other hand, preliminary tests (PCA Anmual Report,
1977) on round end debarked cocomut powsr poles showed an average



dry salt retention (ADSR) of 14.50 kg./cu. m. was obtained for
six (6) hours and fifteen (15) minutes pressure using 5.61% CCA
solution, The cocomut trunks having en average moisture content
of 81.72% were subjected to & maximum pressure of 1400 kpa up %o
refusal,

Martin (1978) reported that high penetretion and & high rete
of retention of water-borme preservative wes achieved on newly—
felled cocomut palms employing the Tutu insertion process of
treatment. A pressure sap displacement method, the process uses
pipes inserted radially into the trunks to inject preservative at
a pressure of 827 kpa.

Likewise, suitable pole treatment process was developed in
Papus, New GCuinea (1977). Extensive field testing of the im-~
proved equipment and technique for high pressure sap displacement
system was ocarried out for smell diameter poles which proved %o
be ideal. However, problems were experienced in obtaining mam-
factured bands large enough for bigger poles. The development of
equipment adaptable to any sigze of pole was being done as well.

The preservative treatment of round fence posts by sap re-
placement method also proved to be satisfactory (CSIRO, 1961).
This method is cheap, effective and requires little atteniion
which will g've equal protection to the timber when used as posts.
Only the ends of posts need to be immersed in a water-borne pre—
servative solution.

The development of suitable and sffective methods/techniques
of preserving cocomut trunks for power/telecommunication poles
and fence posts will certainly maximize the utilization of coco-
mut timber and will eventually promote forest conmervation as
well as creating job opportunities to the rural people.
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This paper deals primarily on the different technigues of
coconut timber preservation which are currently employed at the
PCA-Zamboange Research Center. These techniques are vaocuum/pres—
sure treatment (Bethell process), pressure sap displacement and
hot-and-cold beath {reatment.

MATERIALS

A, Vacuum/pressure treatment
12 pes. round fence posts, debarked and 8 feeti long
36 pea. round power poles, debarked and 35 feet long
12 pes. quarter-sawn poste, debarked and 8 feet long

B. Pressure sap displacement
9 pes. round poles, with bark, freshly cut and
7?6 feet long

C. Hot-and-cold bath treatment
9 pes. round poles, debarked and 8 feet long

Preservatives used were copper—chrome-arsenate (CCA) for
vaouun/pressure and pressure sap displacement technigues, and
copper sulphate for hot bath and chrome-arsenate for cold bath
technique., All preservatives used were water-borne.

METHODS

Vacuum/pressure treatment technigue

Prior to treatment the round posts/poles without bark were
air-dried under cover for 5 months while the quarter-sawn posts
for 3 months., After the required drying was attained, the mate-
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riale were loaded in & pressure cylinder for treaiment. Sample
disce 2 cms. thick were crosas-cut 25 cms. from the butt of six
loge for moisture content determimstion. A six (6) per cent CCA
solution was used in all the treatment charges. The schedule of
treatment were as follows: First vacuum of ~85 kpa, 35 mimutes:
pressure of 1400 kpa, 120 mimutes' and second vacuum, 5 minutes.
Preservative absorption and retention were calcoulated bamsed from .
the levels of the sclution before and after treatment, and the
strength of solution used.

Pressure sap displscement technique

The process adapted involves the use of threaded pipes,
instead of pressure cap, screwed to a depth of 7 - 8 cm. across
the freshly-cut, unbarked coconut trunk., The threaded pipes
were commected parallsl to the pressure pump to inject the CCA
solution, thus dieplacing the sap and causing the preservative to
penetrate. inside the log (Figs. 1 and 2). A 10% CCA smolution
was used with a pressure of 800 kpa which was maintained for five
hours and thirty minutes. Five pipes were screwed to the log and
were located 90 cm,, 210 om., 370 em., 525 om., and 690 om., res-
pectively, from the basal end of the trunk., Afier treatment,
saumple discs were cross-cut from the different sections of the
log. The samples were eprayed with chrome-azurol S to test the
extent of preservative penetration.

Hot-and-cold bath technique

The process consisted of immersing seasoned or unseasonad
coconut posts without bark successively in baths of hot and rela-
tively cool preservative solution. The hot bath vaporises the
moisture and expands the air in the outer portion of the timber,
whereby air and water vapor are expelled. The cold bath induces
the remaining air to contrect causing partial vacuum within ﬂig

timber. The atmospheric pressure forces the molution fo !@iﬁg
into the timber until the vacwum is filled.




The posts were loaded in an open tank hal?-full of 12% covorr
sulphate solution., The postas ware totally submerged in the so-
lution while it was heated to & maximum temperature of $6°C for
six hours., After the required heating perilods, the molution was
allowed to cool overnight before the posts were trensferred to
another tank half-full of cool, 12% chrome-arsenate solution for
24 hours soaking. After itreatment, the posts were allowed to drip
off excess preservativs.

Preservative absorption was determined by weighing the
timber before and after treatment and dividing the difference in
welighte by the total volume of the timber. Retention was calou-
lated by mitiplying the absorption by the strength of preserve-
tive solution divided by 100.

HESULTS AND DISCUSSION

Vacuum/pressure treatment

Debarking of coconut trunks prior to zir-drying wae made
inorder to hasten seasoning. Ixperisnce showed that the bark
greatly retards moisture removal from the core causing attack of
insects and decay during the seasoning period. The average
moisture content of the logs after five (5) months eir-drying
under shed was 20,80% in the outer and 149.26% in the immer por-
tion of the log. Likewise, the average moisture content of the
quarter—sesm posts after three (3) months seasoning was 45.25%.

Previous investigation showed that moisture content was found
to be the chief factor influencing preservative absorption and
retention of cocormt timber by vecuum/pressure trestment (qu
1979). Generally, the best range of moisture content c!' timber

Por satisfectory trestment is 25 - 304 Ha - # @ =
riment showed that coconut timber can be p Fameth E g
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factorily at moisture content above 30%.

Teble 1 presents the preservative absorption and retentions
of round polés/posts employing the vacuum/pressure treatment.
Results showed that round cocomut poles/posts air-dried after
five months without bark can be pressure treated satisfnc:torily.
Employing the treatment schedule of ~85 kpa vacuum for 35 mimtes
and 1400 kpa pressure for 120 minutes, an ADSR of 17.10 kg./ocu. m.
was easily obtained from round poles/posts. This retention is
about 6.4% higher than the recommended South-Fast Asia ADSR for
exposed timber in ground contact.

For quarter-sawn poste, an ADSR of 18.3 kg./cu. m. was ob-
tained following the same mchedule of treatment (Table 1). Higher
retention was achieved from the quarter—sawn poste than the round
poles/posts due to a relatively lower moisture content of the
former.

Penetration test showed that complete and even diatribution
of preservative was obtained to & dspth of 3 to 6 om. from the
surface, for round poles/poets a8 well as for quarter-sawn poats.

Table 1. Preservative absorption and retention of pressure
treated electric poles and fence posis.

Particular Preservative Absorption ADSR
Posts/Poles 1, /cu. m. _/ cu._m.
Round fence posts /1 285.2 17.1
Quarter-sawn posts /1 " 308.0 18.3
Round electric poles /- 285. 6 7.1

L — ———— — —

[__ - Mean of 12 posts.
/2 - Mean of 36 poles.
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Pressure sap displacement
Modern technigue of pressure sap displacement involved the

use of pressure cap fitted to the basal end of the log employ-
ing a pressure of up to 1400 kpa, Initial experiment ueing this
method was made on freshly-cut coconut loge. In thls process,
the cap was used to injeot CCA preservative under pressure of
800 kpa into the log, thus displacing the sap and causing the
preservative to retain inmside 1t. However, unsatisfactory result
wag obtained due to leak of preservative betwsen the cap and the
log. An effective seal between the cap and log shonld still have
to be developed inorder to insure considerable movement of pre~
servative solution into the log while being treated.

However, an altermative technique was developed by using
threaded pipes, rather than pressure cap, inserted across the
freshly-cut coconut logs (Fig. 2). Result showed that CCA solu-
tion flowed easily in both ends of the log., After five (5) hours
and thirty (30) mlmutes continuous treatment, sample disce were
cut and spreyed with reagent solution to test the extent of
preservative penetration. Spot test indicated that patchy to
complete penetration of preservative was observed in the outer
as well as in the inner zone of the log. Complete preservative
penetiration was apparent near the point of insertion.

Table ¢ presents the rate of flow and solution strength
that came out from the basal and distal ends of ithe logs col-
lected every half-hour interval for 5 hours and 30 minutes.
The original CCA sclution strength which was injected intc the
log through the insertion pipes was 10%.
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Table 2. Rate of flow and solution sirength from basal
and distal end of the log collected every
half-hour interval.

.
Bagal End H Distal End
i )

Rate of Flow  Sol. Strength L2 Rate of Flow  Sol Strengthl2

1./hr. 1./hr.

14.46 5.2 17.10 4.9
11.68 6.6 14.04 6.8
8.98 7.2 10.86 7.0
8.24 7.4 9.92 T+1
7.06 Te5 8.60 Te1
7.00 7.5 8.40 7.2
6.52 7.5 7.88 7.3
6.40 7.5 7.80 7.3
5.88 7-5 7-20 703
5.80 Te5 7.00 Te3
5.48 7.5 6.60 y

[1_ - Mean of 9 logs.
[2_ - Original CCA solution strength was 10%.

It was observed that the rate of preservative flow from the
distal end was slightly faster than from the basal end despite
more pipes were inserted near the base of the log. Furthermore,
& fine white precipitate present in the solution inhibited the
flow of preservative through the log causing a relatively de-
creased flow rate,

Insertion of threaded pipes 7 - 8 oms. deep across the log
enabled a pressure of up to 900 kpa to be applied leak-free at
the insertion point, In general, the method has great potential
in achieving the recommended levels of preservative retention,

In this regard, further investigations into thie technique should
explore to establish the optimum size and number of pipse to be
used, location of pipes into the log for greatest and most
uniform penetration, cptimum treatment time, lml. ot m
applied as well as CCA concentration. [ikewise, det
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of retention in relation to the different distances away from
the insertion point should be done by bio-assay, which is not
covared by this study, to ensure 2ll elemente in the log are

adequately penetrated and preserved. '

Hot-and-cold bath trestment

Table 3 shows the preeservative absorption and retention of
round posts using the hot-and-cold bath treatment. An ADSR of
16.8 kg./cu. m, was achieved for eix hours hot bath in a 12%
copper sulphate solution and overnight cocling before soaking
for another twenty four hours in a cold bath of 12% chrome-
arsemate solution. The average moisture content at the time of
treatment was 75.9% in the outer and 232.4% in the inner sone of
the posats.

Measurements of preservative penetration were taken from
freshly-out cross sections of the posts, using the Chrome-Azurol
S indicator for copper. Spot test showed complete penetrations
of approximately 4 - 7 cm., from the surface of the posts.

Table 3. Preservative absorption and retention of fence
posts employing the hot-and-cold bath treatment.

Fence Posts Preservative Absorption Retention
No. _l.Zcu. v kg, /cu. M
3 125.0 15.0
2 134.6 16.2
3 127.4 15.3
4 147.6 7.7
5 152.3 18.3
6 21505 25‘9
T 111.1 . 13.3
& 118.8 14.3
9 127.6 15.3

Average dry salt retention = 16.8
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Service teste

Treated poles wers under service tests in electric power/
telecommmication lines along the diversion road in Davao City
(Pig. 7). Likewies, similar treated poles were installed at the
PCA-Daveo Research Center and Davao Woods Preserving Company
compounds. The treatsd pole stubas, installed in a greveyard as
shown in Fig. 8, were under test during the last three years and
are 8till in very sound: condition. -

Service tests were 2ls)y installed at PCA-Zamboanga Research
Center compound (Fig. 7). Ammal inspection is being done on
these poles/posis to ksep an up~to-date record on their service
performance,

Feonomic implication

The 1ife expectancy of properly treated cocomut round
poles/posts is more than 25 years. Hven if the price is slightly
higher than that of untreated ones, trectment is still desireble
because it guarenieses long service life. Untreated cocomut
round poles/nosts mnder service last only two to chree years
(Fig. 8). In the long run properly treated cocomut poles/posts
are more economical to use whers conditions favor the rapid
deterioration of wnireated posts/poles by decay or insect attack.

The thaee teolmiques of timber preservation discussed here
could be economically and effectively applied for cocomut posts/
poles preservation., However, the vacuum/pressure treatment
requires high cost of investment as well as treained technicians
to operate the planj. In a developing countries, like the
Philippines, the economic pressures would not justify the adop~
tion of the treditional vecuum/pressure process. It is estima~
ted that the cost of & medivm-size vacuum/pressure =

The large capital investment and the -

_— & ‘ S — l___l
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compel an altermative treatment technique appropriate to the
level of technology available in the counmiry. This technique
of preservation must not only be effective, simple, and econo-
mic, but also practical in regions lacking mophisticated tech-
nological resources. Thus, the low cost of invesiment of the
pressure sap displacement, and hot-and-cold bath treatments are
more adaptable to the rural areas. In addition, the simplicity
of operation and maintenance allows local operators to be
trained, a major advantage in developing countries,

CONCLUSION

Properly seasoned cocomut frunk in round or quarter-sawn
forms could be treated satisfactorily to the recommended reten-
tion as electric/telecommmication poles and fence posta by
employing the vacuum/pressure method as well as the hot~and~
cold bath method of preservative treatment.

Newly-felled cocomut trunks with bark could be treated by
pressure Bap displacement technique. Thie technique of preser—
vative ireatment eliminates pre-drying operations since the
poles/poste could be installed immediately after treatment.

The pressure sap displacement and hot-and-cold bath tech=-
niques are very much adaptable to the developing countries
as substitute for the sophisticated and expensive vacuum/
pressure method of cocomut timber preservation.

RECOMMENDATION

For posts/poles which are to be treated dry, I bing i
bark delays drying and encourages MMMWW&
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It is therefore necessary to debark ococomut trunks prior to
seasoning and treatment.

For posta/poles which are to be treated green, by pressure
displacement method, treatment should be done immediately after
felling. Debarking should be made after treatment, o

Since the performance of treated ococonmut palm timber used
as poles and posts has not been fully kmown yet, the establish-
ment of desired and effective retention levels by durability
trials should be undertaken throughout the country to determine
their optimum service life under varied soil types and agro-
climatic set-ups.

In areas where vacuum/pressure equipment is not acoeseible,
the adoption of either the hot-and-cold bath or pressure sap
displacement technique of cocorut timber presc ~vation is
recommended,
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Pig. 1. Sohematio diagres of pressure ssp lacement
technigue cspable of tresting five (5) cocomut
polen at the same tise, Additiomal commections
seybe mado io sccomsdats the dssired musber of
logs %0 be trsated.




Pig. 3. The hot-and-cold bath treatment
plant,

g e TR e :
Pilg. 4. The expensive and sophisticated
vacuun/pressure treatment plant.
(Courtesy of Daveo Woode Preserving
Company, Inc.)






Poles trested by weowmm/preceurs
toohniqus under mervice test
in Daveo City.

Polea tresied by pressure sap
displacement te inigue wder
servioe test at PCA-Zambomngs
Research Center.
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Pige T Treated cocomut poles under
service test,



Treated poles after three (3)
yoars of sarvice

Untreated t after
three (3) years of
exposure,

Treated post after

three (3) years
of exposure.

Pig. 8. Graveyard testz of coconut pt
and ponts.




