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ABSTRAer 

The ful,l cell . pr!3ssure treatment with salts, was applied to 
. r . '_ 

f. degilupta postrs. ·· Evaluation was ' on basis of the extant of 

penetration and retantio~ of ,preservativa chemic~ls. Tr&at

ing variables studied includedmolsture content determina 
_". 1 , . . .,' . 

tion, .. seasoning of the wo6d;~ressure treatment, ·air drying, 

and finEl quality. 

The results obtained with this specieswere very e"co~r~ging 

as air drying timé, penetration and retentionof preserva

tive concern. 

However, this preliminary study is not enough to determine 

the optimum combination of treating variables. 

The authors. 
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PRODUCTION OF FENCE.POSTS FROM DEGLUPTA 

(EUCAL YPTUS DEGLUPTA) FOREST PLANTATIONS 

IN TURRIALBA 

'Air drying and praservation of Deglupta 
(Eucalvptus peqlupta) posts. 

,- -~ .. " -~", '- : 
"e 'j, "e 'e (Prel1niinsry Report) 

.. ' ," 

G~ 'Gohzález', M. Krohes", .....,.~.,-~~-'...,..~ __ -'-'_ 

(EllO,ÜVPtl!,i2. dsgl!'.J.e.:t."l.Bl.) is a hardwood species; introducedin Costa Rica 
, • - J • 

This wood ,has beenrecommendi3d by' private, latid 'owners some years ago • 

• ¡/;lv sucn institutiohsasthe Forestry pepartment .of .ths Institute.of' Ág:" 

ricultura'l Seienees,' TL!rríiaib~, and th El Ministry of Agriculture (MAG )of 

Cpsta Rica f1j'rref(]rest~L~n of some areas in Costa Rica because df the 

rapid growth and good form of the tre~. 

Ihe PhysiC!l<atidffiac~énicai'pr~pe;tiesofthe wood,has besn,determined 

by~\I¡i'lfl, derSld[JtB~ ar\d', Ll~8h'( 1)'for 15, "" years old trees' grtlwri Tnthe 

Tag:iun,io,f,sah Gárhis, 'C03ta'Ric~ 'at an alti tude of about 650 meterH 

(2.000 feet). In table 1 the physical properties of Eucaly,pt~ deglupta 

grown in Turrialba arEl compared with the physical pr.opBrtie8 o,f: s.ucalyp.l. 
-;"[ " 

.---<-~' ,,--,.- ". '" 
tus deq1,-'!E~ grown in San Carlos. 

" c' , 
S P E C,I ES "" ,,' 

r-, • 
,,,' " ' 

fU~ij!lvptu~. 22q l~pta EU~~!.'Lfltus 'deq lupta,' l. 
San Carlos Turrialbá, 
approx. 15 

"" 
years approx. 2 

"" 
yesrs 

,0Id old 

Number of bolts 4 ......... J~ ........... I . .. ~ ...... . .. . " ..... ~ ...... -.' . .~ ...... ~.w ............ 
Initial moisture content, 

, ' 
133 158 

• P.\H''ti¡lr)L • j •••• , o •••• •••• •• " .. ~ .... " .. ... - •• · ••• ft ...... • oO' ........... • oO- ............. 

Specific·g~evity range 0,3'), , 0,397 
ovendry weight, green voL ,(oi35 ":'0,42) (0,354 - 0,432) 

... 
, , 

·Cham. Eng., Chief in charge of th8.ForestProductsLab~f~tory-CATIE 

"Woqd TBchnolog'ist of ltie ForestProdu~ts Laboratory ..:. GATIE. 
• ,e 

,., . 
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From the previous table· i.t[;~n"be deouced that the physical properties 

of the woods, as far aS sp8cificgravity and moisture contents are con

cerned, are very similar inspite of the different 8ges. It is likely 

that the wood samples would have similar mechanical proparties. 

If the above is trua, f. deglupta from Turrialba could have a similar 

modulus of rupture in static bending at 12 percent moisture content as 

calculated for f. deglupta from San Carlos, that is: 742 kg/cm 2 (10.600 

lb/in2 ). This value is above the modulus of rupture reportad by tha 

Forast Products Labor,atQty,· Madison-, W~sconsin for Ponderosa Pina of 

tha Uni tad States wi th 9 .• 2001b/-i~2 at the sama mol.stufe content (12 %). 

Wi th this preliminary data, it~~uÚI be· cotléludad that .deglupta is a 

very promising wood species to be used in the production of fence posts 

and polas. 

With that in mind, 15 p6~is in fre~h condition were brought to the For

est Products Laboratory, CATIE by·· theCantonal Agricultural Center of 

Turrialba to be tested on th~praservation and air drying characteris -

tics. 

Prepsration of the Material. 

The posts were2.6meters in length, and diametars varied between 6.8 

t010.5 cM~· Tha initial moisture c6ntent wa~ calculated in 158 % (134-

178 %). 

·8ecéuse tha tre·atmant cy linder of the L8boratory can hold posts wi th a 

maxiMum l~ngth of 1~50 cm,they werecut at that length and the rema in

der of the posts of 60 cm in length were end·sealed and also piled out

doors·in a ventilsted place and'covered ~dth tar p8per. 

FrOm each'post an inch thick cross section w"s· cut to detRrmine the 

initia~ molsture content and the speclfic gravity. 
:_' 1, 

7Me posta w~re weighed evary two weeks to record .the loss of moisture 

from .. the wood. With the recorded data a graph W8S made (saa fig. 1) 

to show the drying ratio. A total tima drying of 144 days was naedad to 

reach the aquilibrium moisture contento 

Tha fiber saturation point (approx. 30 %) was reachad in just 80 days. 

This valua W8S obtainad under th3 following climatic conditions of 82 % 
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ralativa humidity and an average tamperature of 18.5 Q C corresponding 

to the San José weathar conditions from octobar 1973 to Fabruary 1974. 

The air drying dafects prasanted by the posts after this pariod ware 

noted. It was notice that littla surface chacks called needla check s 

appaared during the drying periodo Also some splits and checks were 

observed. 

Treating. 

To get an idea of the absorption capacity of the posts, these were treat-. ,'. , ' 

ed by pressure in a 81] cm diameter an 1.5 m in length pressure cylinder. 

A full-cell treatment using a CeA type C preservativeconsisting of a 

2.25 % solution of a dry mixture of the following three chemical comp07 

nents: sodium dichromate 42.6 %, coppsr "sulfate" ?5.5 %, "arsenie penttixc:" 

ide 26.9 %, inert ingredients 5.1] %. 
rhe postswera tre~ted as follows. 

Tteatingcondition 

Vacuum up to 0.65 kg/cm2 (19 Hg .iM) 

Hydraulic pressure of'12.7 kg/cm 2 (180 psi) 

Emptying cylindar 

Total treating time 

Preservative temperature 21 Q C (69.8 Q F) 

Treating time 

30 minutes 

180 minutes 

5 minutes 

215 minutes (3 hours, 

35 minutes). 

Before treatment thé posts were weighed, the large and small diameters 

(aver~ge of twb mBasurements for each' diameter for each post) and the 

total length~era" measured. With the Bverage of the 8mall and large 

diametsrs Bnd ,the length, the volums" of each post was computed using 

the cone-frustrum formula. 

After traatmant tha posts wara left to drain and tha "aftBr"traatmant 

weight" was ,et:;ordad. 

With this data thB absorption of aach post was caleulated in kilograms 

of solutionpar cubic meter of wood. 

, , 



As t.able 2;qhOWS the average reteotion intha larg6lsiz", (1.50 .m) ,59,. 

inch posts group was 516.6 kg/m3 (32.3 lb/ft3 ) and in tha small siza 

(60 cm) 23.6-inch group of and coatad posts showad an average retention 

of 565,2 kg/m3 (35.3 lb/ft3 ) which makes daglupta an easy species to 
" ' , 

treat undar the above mentioned conditions. 

Air-dr!t:ing of Eosts after treatment. 

.under the sama specific~~ 

(.S88 figura Ü was, record

ad. Very soon itwas noticed that the drying rate of ,ths tre'ltp.d .poles, 

~Jas faster than the rate of the non-treated posts •. The r:ecord.ed taste,p, 

tima reach the same moisture content (approx. 3n %) was h8 days. This 

means an increase u~ 15percent in the drying time., 

After treatmeJlt the posts were.air-:drip.d again 

tiom¡ as befare treatment and .the qr,yJng time 

Aftar this pariod. air-dry dafacts wara Cigain chacked out. It W¡¡JS noti.ced 

that dafacts wara increElsed to :some aX.tent. 

The dafects ob.sarved aftar this pariod were as follows: al'ld chacks :were' 

from 3 to 5 mm in width with a langth of 10 to 2n cm on the surface bet~ 

waan 4 to 10 crackspar post wera obsarved. Thesa cracks were 1 to 2 cm 

daep and 15 to 3D cm in langth in the 1.50 cm long. posts, ,; 

In the smallar and coatad posts dafacts were as follows. End checks 

betwaen 4 ·and 6 mm in wida toli th a1fl'79th, of .10 to .15 cm. Surfaces, ohacks 

per post; thes.e cracks tolere· l tu2 Qm, d,eep ano .5 tu 1n cm long,. ,.' 

Results of treat~8nt. 

Aftar tha sacond drying pariod, incrament bores of 0.5 cmlb.2 inbh) in 

diamete'r' wEire taken from the middla part of the 1.5 m posts Elnd a 3 cm 

thick disc(approx. 1 inch) was cut from the middle p.srt of the 6n cm' 

postEl to determina ratention and PBnetration accordingto' ÁWPÁ Sta'nda'~d' 

methods. 
. J ,', ,--o 

Penatration of increment boras was batwaen 1.8 cm (0.71 in) for the lar

ger post with a diameter of 17 cm (6.7 in) and 3.? cm (1.3 in) for tha 

smaller post with a diamatar of 7.5 cm (3.0 in). 
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ThRse measuremants represent the average depth of panetration of the 

pres erv at lve ;~. 
Some~ncrement bores showed that other areas had been penetrated but 

these were not taken into account in these measurements. Figure 2 il

lustrates the distribution of the preservative. Penetration in the 

disc~ was determined taking an average measurement of the penetrated 

area; The smal1'est post with.!i.n cm (1'.6 iri)W8S totally penetrated 

and the biggest post with an averagedismeter of 17.5 cm (6.9 in) 

showed a penetration of 22 cm (0.8 in) but ~lso showed a penetrationcin 

the Center of 9 cm (3.5 in) in diameter (see figure 2). 

Determination of the retention of the increment bdres corresponding to 

the seven largest posts were carried out by ihe Koppers Cd: using the 

X-Ray Analysis Method AWPA Standard A9-7o. 

These results are summarized in table 3. 

Comparing retention resul ts values wi th thoSB specific rBquirements oy' 

the AlllPA Standard e-5 Fence Posts i t can be concluded thAt Eucalyptus 

deglupta easily surpasses the minimum retention amount of preservat~ve. 

For fence posts AWPA has established a mihimum preservative retention 

of 0.40 Ib/ft3 in the 1 inch outar zone. This wood shows a retention 

in that zone of 0.53 lb/ft3• 

These posts show an average absorption oF 0.37 Ib/ft3 in the 2 inches 

outer zone. 

Conclusions. 

From the resul ts obtained i t can be concl.uded that EucalYPtus deglupta 

is a fairly easy wood to treat. 

This species according to the fairly high retention and uniform pene~ 

tration found is a suitable species to use for banana props, fence 

posts, and mine timber; pi les and poles. 

As far as the quality of the posts is concerned, the end splitting and 

surface checks which appeared during the air drying does not seem to 

affect seriously· the strEmgth propertiBS-.()f the wood in the dirn.ensio.ns 
-,~.-._--_ .. , 

studied. In spite of its high initial moisture content (158 % M.C.) 

this species showed a fairly fast drying rata without ser iDUS degrada

tion of the wood. 
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Table 3. X-RAY ANALVSIS OF CCA-C TREATED 80RINGS REMOVED 

FROM EUCALVPTUS DEGLUPTA FROM COSTA RICA. 

Zone (in.) Chemical -"---." '?ci~~yC,!1< .1.69 )= PÍ'oduct 
(pcf) 

0-0.5 Cr03 0.36 0.60 
r' ,. . '-jo CuO 0.14 0.24 

AS20S .. ~", ~_i .;- '~" 0.23 0.38 
·'-~-G. 79 ."-,.,, . 1.22 

. '¡ ,- r¡ ; 
"; : , ' "! . ·.r~': -

0.5-1.0 Cr03 0.25 0.42 . 
.:' 

CuO 0.10 0.17 
.re. AS205 0.17 0.28 

'D.52 0'.87 

1.0-1.5 Cr03 0.06 0.10 

CuO 0.02 0.03 

AS205 0.04 0.07 
D.1'2 0.20 

1.5-2.0 Cr03 0.06 0.10 

CuO 0.02 0.03 

AS205 0.04 0.07 
0.12 iJ.2jj 

2.0-2.5 Cr03 0.07 0.12 

CuO 0.03 0.05 

AS205 0.05 0.08 
0.15 0.25 

2.5--- Cr03 0.04 0.07 

CuO 0.02 0.03 

AS205 0.03 0.05 
0.09 0.15 

NOTE: The 50uth American plants basE! their analysis on 
basis, thus the extra column. 

% of 
total 

49.3 

19.2 

3 '1: S 

41.8 

19.2 

32.7 

50.0 

16.7 

33.3 

50.0 

16.7 

33.3 

46.7 

20.0 

33.3 

44.4 

22.2 

33.3 

the product 
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