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Preservation Techni~~eB of Coconut (Coco DUe f,ra L ) 
Palm Timber :fo . Elect 10 ?ower/'I'elaooIlDln.l11ic&tton 

Poles and Fence Post9 

R. Ii. PalO!lJ9.1' 11 

ABSTRACT 

The uttliz tion of ooeonut trunks for eleotri power/ 
telecoIllllnlIlication poles end fene po ts were :hwestigated. 
Th~e (3) teclllliques 01' pref!ervative treatment were employed 
namely: Vacuum/pressure (Bethell process) treatment fOI' 
seasoned materials; pressure sap displacement for freshly-out 
materials: and hot-and-cold bath trc~tment for both sea oneQ 
and unseasoned mB.t.el'ia.ls. The first two techniques used 
copper-chrome-araenate (CC4) solution while the 1att r u ad 
copper aulphate solution or hot bath a.nd ohrome-areere. ,9 

solution fOT cold bath. 
'rho SChedule of tre tment fOI each technique was as tab 

lished to meet the recommended avo age dry ~lt r t ntion 
(ADSn) for exposed imber in ound c ntact. 

S tlafactory resultEl.o ob ained rom thl .tu "y, An 
:x=3P of 17.1 ka./cu. m. ra o1-t 'n ' .. t"., 5 nu ;a 'lUDl and 

120 mimttes pressur from round pc ea/po~ts air-drl t r 
f (5) months 'For que.1" e a" po'! an ADSR of' 1'. _~k.g. / 
cu. m, was 0 '. ne~ 'or tho a 0 eche 1 ~f t a me t. < For 
preas fla.p d113!J1 men ~ ' eohni u. 1 • t a a.red e. , pC%1etra.­
tion of p,.eaerv -ti· -we tief c t(JT • fi (S) hoUl ... nd 
thirty (30) m1nu~ (J pre au of •...>l)() ,-lsi 
Spot teat _,,raaled patchy --to c_· 
tiw both in the ouier .3.}, -'nnBr EO he .logs. 
and-cold ba.th technique, a AD:R () 
attai ed for 6i (6) hot" -~ to 
"olution and ove~ght 

ap d1splacemen~ and ho t 

oling, be ;·4 
hours in a col 1 bath of 12% clu: 0 

Tho pres 
niques are adapta.ble to the rural areas due to theit' ailnplicity 
in ope. tion and very low coat o · in!t ial im7'l'!atment. On the 
other band t th vaoU:Wll/prGosure tres:tl!1ent hleh :requin. h ...gh 
cost of investment 19 intend.d for commercial 0 ration. 

Graveyard and servioe t atD re properly inste- le r.d 
they are still ill very ound ondHloll!U't thl 0 (-:» y a. o~ 
exposure. 
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rNTRODUCTION 

The government, thru the Philippine Coconut Authority, is 

embarking on a maasive coconut replanting program which inVolves 

the felling of a.pproximately six (6) million palms per year by 
1985. On the b&sis of one cubic meter of timber per tree, about 

six million cubic meters per year sha.ll be readily ava.l1ab}e as 

raw material for economic utilization at the peak of the program. 

The development of economic uses of the coconut trtlllks 

would not only oNate unexpected inoome to the oooonut farmers 

but would alao provide a system of proper diSpOsal a.t replanting 

time, which if not done with the necessary safeguardB, can cause 

tremendous pestu problems to the new plantings. 

There are a. wide re.nee a ~ potential end-uses and produots 

of ooconut ~food which have bean made at the PCA-7.a.mboa~ Research 

Center. Among others in'lude furnitur e 1 wall panels/ah ngIaB, 

a.asorted deco tive it('m I tool ha.ndles, charcoal nd building 

oonstruction materials. 

The utilization of coconut trunks for electrio pow r poles 

play an importa.t 1'010 in the government rogra.m to intensify 

electrification in the country, particularly in the rural a.reas. 

As the supply o~ conventional wood poles remains a problem, as 

evidently il1~trated with the utilization of concrete poles in 

some parte of the country, cooonut wood pole is certainly a 

possible substitute for this purpose if properly protected from 

de~ or attack of inseots. 

Likewise, ooconut trunks used al! fenoing materia.l would be 

welcomed by many landowners provided their service ife oou d 

be optimized. On the other ham, the utilization of cono te 

pouts are not only expensive material for f ncing but leo dif­

ficult to handle dux1ng installation. ndeed, coconut trunks if 
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readily available and. properly treat d oould be oheap and attraot­

ive material tor tencing, either in round form or quarter-sawn 

form. 

Unt ted oooonnt timber will undoubtedly rot in a short 

time it used in ground oontaot or expo ad to weather. Service 

test oonducted at the PCA-Zamboanga Research Center on uatreat­

ed round power poles/fence posts showed severe d oay after two 

and one-halt (2 Y2) years. 0 :veyard teat (Jensen, 1979) re­

vealed that untreated Bott portion were completely destroyed by 

termites and fungi af'ter ix (6) months while the hard outer 

part were destroyed by the same orge.nism af'ter twelve (12) months. 

With this benchmark information f preservative treatment of 

oooonut timb r intended for ground contact and exposed condition 

is indeepensable inorder to gua..re.ntee its optimum am. effective 

utilization. Coconut timber should receive specialized treatment 

to ensure a long, trouble-free service life. 

Preservative treatment can be applied while the oooonut tim­

ber is in green (fresh out) and in seasoned condition. lIowev r, 

differ n treatment teohniques and wood preservativ B re involved 

in either of the two oonditions. 

On preservative treatment of coconut tru.n1cs without bark, 

Moate1ro, et. a1 (1976), obtained a retention ot 115.? to 17?8 

kg./eu. m. of creoaote for eight to ten hours of heating and over­

night oool1ng. Creosote temperature maintained during hot bath 

waa 92.40 C to 97.90 C, with n wrage moisture oontent of 1~0% 

in tbe inner atld 35ct in the outer portions of" the trunk at the 

time of treatment. 

On the otber hand, preliminary tests (PCA Annu.e.l Report, 

1977) on round e.n:l d :'ba.rked cooonut powE'r polea showed an average 
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dry salt retention (ADSR) of 14.50 k&./ou.. m. waf) obtained for 

1% (6) hours and fifteen (15) minutes pressure using 5.61% CCA 

solution. The coconut trunks having n average moisture oontent 

of 81.72% w re eubjected to a ma.rl.ur..un pressure of 1400 k:pa up to 

ref'usa.l .. 

Martin (1978) reported that high penetration a.m. a. high re.te 

of retention of water-borne preservative ws.B achieved on newly­

felled coconut palms employing the Tutu insertion prooess of 

treatment. A pressure sap displacement method, the process uses 

pipes inserted ~ally into the trunks to inject presel""'lative at 

a pressure of 827 kpa. 

lJ.kewiae , suitable pole treatment proceeD was developed in 

Papua, New Guine3. (1977). Erlensive field testing of tlle im­

proved equipment and technique for high pressure sap displaoement 

system was oarried out for emaIl diameter poles which proved to 

be ideal. However, problems were experienced. in obtaining mnu­

factured banda large enO'.lgh for biggel' poles. The development of 

equipment adaptable to any size of pole was being done as well. 

The preservative trea.tment of round fence posts by sap re­

placement method Iso proved to be satisfa.otory (csrro, 1961) • 

This method is oheap, effective and requires little attention 

whioh 1111 g:ve equal protection to the timber when used. as posts. 

Only tbe endD of poste naed to be immersed in a water-borne pre­

servative solution. 

The development of suitable and effective methode/techniques 

of preserving ooconut trunks for power/telooommunioatio pel s 

and fence posta will oertainly maximize the utilization of coco­

nut timber and ill eventually protOOte foreGt conservat1on as 

well a.s creating job opportunities to the .1 p o~le 

http:ma.rl.ur
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This paper doals p~imarily on the different techniques of 

coconut timber preservation whioh ~re cu:rrently employed at the 

PCA-Zamb08~ Research Center. Those teohniques are vaouum/prea­

sure treatment (Bethe11 prooose) I pressure sap d1epiacoment .and 

hot-and-colcf bath treatment. 

MATERIALS 

A. 	Vacuum/pre sure treatme%?-t 

12 pos. round fence poets. debarked and 8 feet long 

36 pcs. round power poles, deba.rked and 35 feet long 

12 pea. qUArter-sawn posts T debarked &lid 8 feet lODg 

B. 	 Pressure sap displacement 

9 	 pos . round polos, ,rlth bark, freshly out and 

?6 feet long 

C. 	 Hot nd-cold bath trea.tment 

9 pcs. round poles, de rked and 8 feet long 

Preaorvat vee \lBed weI' cO~l"-Ohrome-arsene.te (CCA) for 

vacuum/pressure nd pressure oap displa.cement techniques, and 

copper aulp to tor ho bath ar~ chroma....arsenate for cold bath 

technique. All preservatives used were te:r-borne. 

METIDns 

V!.CUUID/pree~~atment technique 

Prior to trea.tment the I'CUl'ld posts/poles without bark ..lere 

a.ll'-dried u:nder cover for 5 months while the crua.rhr- · wn poets 

for 3 manth. After the required drying was ttalned, tho t e­

http:cO~l"-Ohrome-arsene.te
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rials were loaded in pressure cylinder for treatment. Sample 

disos 2 oms. thiok re oross-cut 25 oms. from the butt of six 

loga for moist content d t rmi.r.8tlon. A six (6) per oent eCA 

solution was used in al1 the treatment ohn.rgee. The chedule of 

treAtment follow; First vacuum of -85 kpa, 35 minutes' 

preslJ\l.N 01' 1400}cpa, 120 minutes ' snd seoond vacuum, 5 minutes. 

Preservative absorption and ret ntion weN calculated ba.eed f'rom . 

the levels of the solution before and after tr&&tment , and the 

strength of solution used. 

Presaure ~E diaple.cement techn1qu~ 

The prooess adapted involves the use of threaded pipes, 

instead of pressure cap, sorewed to a depth of 7 - 8 om. aCroBe 

the ~Bhly-cut, unbarked cooonut trunk. The tbreaded pipes 

were oonnected parallel to the pressure pump to injeot the CCA 

solution, thus displaoing the sap and oauning the pres rvative to 

pen trate inBide the log (Figs. 1 and 2). A 1~ CC1\ solution 

was us d with a reesuro of 800 kpa which was ua ntained for five 

hours a.nd. thirty JUinutes. F pipes were f.lcrewed to the log and 

were 10 ted 90 em ,210m., 370 cm. 1 525 om., and 690 om•. res­

pectively I from the ba. 1 end of t' e trunk. After treat nt, 

sample BO . ere CroSB-c'\ 't frOm the dUferf}nt Beo ions of the 

log. Th les were sprayed wit ohrome-azurol S to teat the 

extent of preservative penetration. 

Hot-and-oold bath techniQUe... - . ...:..-... 

The p1'00086 00 isted of immersing seasoned or unaea oned 

ooconut post!! without bark successively in ba.ths of hot and rela­

tively 0001 preservative solution. The hot bath vaporiaes the 

moieture am expenis the ir in the outer portion of the tiIDber, 

whereby ir and l$ter vapor a.re expelled. The cold th induces 

the remining a.1r to oont ot caueil".g part 1 vacuum thin the 

tiDiler. The atmospherio pre forces the olution to nter 

into the timber until th 'VtWlr. is :tilJ.ad. 
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The posta were loaded in an open t$.nk half-run of 12% (opnf'r 

oulpbate solution. The poata were totally submerged in tbe 0­

1~10n while 1t heated to a ~mam temperature of 9~C for 

su hours. Atter the required he&t1llg periods f the solutiop 

allowed to OQOl ovenU.ght before the posts were tranaferred to 

a.nother tank helf-f'ull of 0001, 12% ohrome-a.:rsenate solution :ror 

24 hours soaking. After treatment, he posts were a.llowed to dr.I.p 

off excess pre ervative. 

Preservative absorption wa determined by we:f.g.hing the 

tbiber before a.lld atter treatment aDd dividing t.he . d1fference in 

we18hts by tho tota.l volume of the timber. Retention s 00.10'11­

lated by mul:t1plying the absorption by the strength of preserve.­

t1w solut;1on divided by 100. 

RESULTS AND DISCUSSION 

vaouum/F:!saure t:re&tment 

Debarld.ng of' 000 nut trunlal 101' to e.ir-dry1.Dg wa.e made 

illorder to ten sea oniDg. Experience sh~d that the b rk 

greatly t&rds mo1e1:1J.re removal from the core os; ing attaok of 

insects deoay , ng the B ouing period. The average 

mo1sture content of the logs fter five (5) months M.ry1ng 

20.80% 1'1 the outer a.rxl 149.26% in the inn&r por­

tion of the log Likew1s t th average lDO).sture content of the 

quarter-se.wn poste fter three (3) monthe aeaeon1.n& S 45.25%­

Previous inveet1gation showed. that moisture oontent was found 

to be the ohief factor influencing prea8J!"'VS.tiv absorption and 

retention ot oocormt timb r by vacuum/pre sure t tment (Palomar, 

1979). Generally, the best mnge 0, 10t e cant nt . t.imber 

!'or sat;1 otory treatm nt 1 25 - 3~ However 

i.-1.ment show tha.t cooonut timer can be P B ti ­

http:quarter-se.wn
http:mo1e1:1J.re
http:e.ir-dry1.Dg
http:Debarld.ng
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faotorily at moisture oontent above 3~ 

Table 1 presents the preservntivB ab8orption and retentions 

of roUDd poles/posts employing the vacuum/pressure treatment. 

Results Bhowed that round coconut poles/posts air-.dried after 

five monthB without bark can be pressure treated satisfaotorily. 

Employing the treatment sohedule of -85 kpa. ve.euum for 35 minutes 

and 1400 k:pa pressure for 120 nr1.llUtes, an ADSR of 17 .. 10 kg./ou.. m. 

was easily obtained from round poles/po ta. This retention 1s 

about 6.4c.' higher than the recommended South-Jl'Ast As1& ADSR for 

exposed. timber in ground oonta.ot. 

For quarter-aawn posts, an ADSR of 18.3 kg leu. m. was ob­

tained following the same lIohedule of treatment (Table 1). Higher 

retention wae achieved from the quarter-sa.wn posta than the round 

polss/poste due to a reI tively lower moisture oontent of the 

former. 

Penetr tion test showed that oomp eta and even distribution 

of preservative W&a obtained to a depth of 3 to 6 om. from the 

surfaoe, for round polss/poets s well as for quarter- wn poats. 

Table 1. Preservative absorption and retention of pressure 
treated electrio polee and fence poets. 

-...-...--- ---"­
Particular Preservative Absorption ADSR---------- ...~.... ----.------ .. - - ,' -_ .. _. -_ ... -~ ." .. - .... - .. ~,.-

?ost y~_1~.8 l ___ lou..._ m. lq;~~._ m. 

Round fenoe posta / _/1 ~85. Z 17.1 
Quarter-sawn post 1 305.0 1°.3 
Round eleotric poles I~ 285 . 6 17.1 

IJ.. - J.'Iea.n of 12 posta. 
I.J... - Mean of 36 polee. 

http:quarter-sa.wn
http:oonta.ot
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Pressure sap displacement 

Uodern teohnique 0 pressure sap displa.cement involved the 

use of pros e cap fitted to the basal em of the log employ­

ing a pressure of' up to 1400 kpa. Initial experiment using this 

method was made on fi'eahly-eut cooonut logY. In 'this process, 

the cap was used to injeot eGA preBer\~tive under pressure of 

800 kpe. into the log, thus displacing the sap and causing the 

preservative to retain 1n.side it. Ilowever, unsatisfactory reault 

was obta1n~d due to leak of preeerva ive between the cap and the 

log. An effeotive seal between the cap and log should still have 

to be developed incrder to insu1'e considerable movement of pre­

servative solution i.nto the log while being treated. 

However s an altenative teohnique was developed by using 

threaded pipes. rather than pressure cap, inserted a.crossthe 

freahly-cut ooconut logs (Fig. 2). Result showed that eGA solu­

tion tlolled easily iTl both ends of the og. After five (5) hours 

and thirty (30) minutes continuous trea.tment, sample discs were 

out a.nd sprayed with reagent solution to test the extent of 

preservative penetration. Spot test indicatt:d that patchy ,,0 

comple'te penetration of preoervativ . was observed in the outer 

a.s well as in the inner zone of the log. Complete preservative 

penetration waB a.pparent near the point of insertion. 

Ta.ble ~ presents the rate of flow ani solution strength 

that came out from the basal and dista.l ends of the 10gB col­

l eoted every half-hour interval for 5 hou-"!'s and 30 minutes. 

The original CCA solution etwngth which was injected irlto the 

log through the insertion pipet:! was 10%­
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Table 2. Rate of flow and solution strength from baea.l 
nd distal end of the log oolle ted every 

half-hour interval. L2 
, 

Br~l Eni : Distal End , 
Rate of Flow So1. strength Ii 

1.L'nr. 12 
14.46 5·2 17.10 4.9 
11.68 6.6 14.04 6.8 
8.98 7.2 10.86 1.0 
8.24 7.4 9.92 1.1 
7.06 7.5 8.60 7. 1 
7.00 7·5 8.40 1.2 
6.52 7.5 7.88 7.3 
6.40 1·5 7.80 1.3 
5.88 7.5 7.20 7.3 
5.80 7.5 7.00 7.3 
5·48 7·5 6.60 7.3 

L2- - l-iean af 9 logs. 


~ - Or1g:lnal CCA solution strength ,.me 10%. 


It 8 observed. that the rate of preservative ~low flam the 

distal end was slightly fa.stoI tl.:k..n f!'om the basal em despite 

more p pes we iruJerted near the baae of the log. Furthermore, 

a. fine white precipitato present in the solution inhibited the 

flow of preae~tive through the log oausing a reI tively de­

creased flow mte. 

Insertion of threaded pipe.s 7 - 8 oms. deep aoross the log 

enabled a. pressure of up to 900 kpa to be a.pplied leak-free at 

the insertion point. In general, the method haa great potential 

in achieving the reoommenden levele of preservative retention. 

In this regard, fUrther investigations into this tachnique ahould 

explore to establish the optimum 1ze and numb r of pipeo to be 

uaed I location of pipes into the log for greatest and most 

uniform penetrat10tl , optimum treatroont t me I 1 el of pre aure 

applied as well as CCA cono ntration. Likewise, datel nation 
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of retention in relation to the different distanoes away from 

the insertion point should be do~ by bio-e.aaa,y f whioh is not 

covered by this studyt to e.nsure all elements in the log are 

adequately penetra"ted and preserved. 

Hot...a.m-eold bath treatment 

Table 3 shows the preservative absorption nd reten~ion of 

ro'Ulld posta using the hot nd-cold bath treatment. An ADSR of 

16.8 "q./cu.. m. was achieved for six hOUl'e hot bath in a. 12% 

copper sulphate solution a.nd. overnight cooling before soaking 

for another twenty four hours in a cold bath of 12% chrome­

arseMte solution. The average ooisture content at the time of 

treatment ",-a8 75.9% in the outer and 232.4'" in the inner zone of 

the posta. 

Measurements of preaervat ve penetration were taken from 

freshly-out orose seotions of the postSI using the Chrome-Azur~l 

S indicator for copper. Spot test showed comple.e penet~tions 

of approrluately 4 - 7 om. from tho surface of the posts. 

Tab e 3. 	 Prea tive absorption a.nd retention of fonce 
po~ts emplo;yi.ng th . hot-a.nd-cold bath t · -eatment. 

Fence Posts Preservative Absorption Retention 

]../ou. m. 

125.. 0 
2 134.6 
3 127.4 
4 147.6 
5 152.3 
6 215·5 
7 111.1 
8 118.8 
9 127.6 

Xg. /eu. m. 

15. 0 
16.2 
15.3 
17·7 
18.3 
25.9 
13~3 
1 .3 
15·3 

Average dry salt retention 6.8 
--------~-----------------------------------------~ 

http:emplo;yi.ng
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Treated pol El , S IV co teat in electrio pov.er/ 

teleco cntio 11 th diva i n d in Deaao City 

(Fig. 7). 

oompounds . 

shown in Fi • 

re installed a.t the 

tub • insta.lled in a graveyard as 

r test d l'lg the last three years a.Xld 

Sa 

a.re still in '''E!ry EI oon11tion. 

Is~ ins'tal ad at PCA-Zsmboonge. Research 

(Fig. 1). . nnuA'1 impect1r.m is beillg done on 

a t e1' on up-to-date cord on their servioe 

perfonranc"1.• 

Center " .HU_L; ...,'111.JUlJ'

~y of P4 per~ treated ooconut round 

poIea/posts 1 25 yeara. :E.Ven i" the price is slightly 

higher tb.a.n t f untreated ones, tran nt is still deaireble 

bees-us t R:U::Iona.nlO 

rourtd pol 

(Fi 8). 

are mo 

d teY' 

111'. Untreated oooonut 

ay or i ct attack. 

r pre e tion dioCUBsed here 

otiv ly applied for cooonut postsl 

the vacuum/pressure treatm nt 

requires high 00 t of estlOOnt as well as tra.ined teohnicians 

to ope te the pla • a. de-V" ' lopil countries, like the 

Philippine • th 'JO ornic I'eeslU:'eS wcuJ.d not juat y the adop­

'tion of th - 1._ 

ted that 'he 
+ioml VFc:uum/pre 

d1 

. 1.5 to 2.0 million. 

e. cal problems i olved 
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oompel an alternative treatment technique appropriate to the 

1 1 of t o.hnology s.vail bl in the ootmtry. This teohnique 

of presorvation must not only be eft ot! e. simple t and econo­

mio, but also pre.ctica.l in regions laoldng aophist1oated tech­

nological sources. Thus, the low cost of investmen of the 

pressure sap d1spla.cement, and hot-and-cold bath trea.ttmnts are 

more adaptable to the X"Ul'6l areas. In add!tien, the si}rlpl1oity 

of operation am me,1ntena.noe all 18 local operatora to be 

trained, a. jot adWl'lt in developing countries. 

CONCLUSION 

Properly seasoned coconut trunk in rO'Ul'ld or quarter-eawn 

forme could be trea.ted satiat'aotorily to the reoommended reten­

tion as electrio/teleoommunication poles and fenoe poeta by 

employiog the va.cuum/preaaure method as well as the hot-a.m­

cold bath method of preservative treatment. 

Newly-felled coeomIt trunks with bark could be treated by 

pressure sap d..1tlpl.s.cement teohnique. This technique of preser­

vative trea.tment l1mina eJ! pre-dry:l.ng operatiol1l3 einoe the 

polos/posts could be installed immediately after trea.tment. 

The pressure sap displaoement and hot-and-oold bath ~ech­

niques are very muoh adapta.blo to the developing oountries 

as substitute for the sophisticated and expensive vacuum! 

pressure method of oooonut timber preservation. 

aoool.mENDATION 

Fo~ posta/pol a whi h to t ted dry, leaving the 

bark dela d :; am a.t of insects. 

http:pre-dry:l.ng
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It ie th relo1'9 neo seary to debark 0 conut trunks prior to 

seasoning aDd t tmant. 

For poste/poles whioh are to be t ted green, by pressure 

displacement met ad, tr t1nent hould be do 1mmed!s.iely a.f'ter 

felling. Debarld.11g hould be lD!Ide atter treatment. 

Sinoe the pertOl:'lll&llOe of treated oooonut palm t r used 
as po es a.m poats bas not been tu.l.ly known yet, the establish­

ment of' desired am. effeotive retention lewIs by durability 

trials should b undertalam throughout the country to determine 

their optimum aerv10e lite under varl d soil types and agro­

cl1m8tic eet-upa. 

In areas where vacuum/pressure equipm nt is not a.coessible t 

the option of either the hot-and-oold bath or pressure sap 

displacement tecbn1que of cooonut timber p 8 :vattoD is 

recommended. 
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