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ABSTRACT

The full cell pressure treatment with salts, was applied to
deglugta pnsts. 'Evaluation was on basis of the extent of
penetratlan and retentlmn ‘of .preservative chemlcals. Treat-
ing uarlables studlad 1ncluded ‘moisture cnntent determina -
tion, seasunlng of the wood, pressure treatment ‘alr drying,
and final qualltv. R
The results obtained with this species were very encouraging
as air drying time, penetrat1nn and retention of preserva -
tive concern. -
However, this preliminary study is not enough to determine
the optimum combination of treating variables.

The authors.



PRODUCTION OF FENCE.POSTS FROM DEGLUPTA
(ELCALYPTUS DEGLUPTA) FOREST PLANTATIONS
IN_TURRIALBA

' /Air drying and preséruatiun.uf Deglupta
(Eucalyptus deglupta) posts.

[
)

Ly Do (Prelimlnar\; 1F?EE],][:}I"':) R

. -+Gu Gonzélez*, M. Krones**

(Euaalvptus deqglipta B1. ) 15 a harduaad species; introdiced -in”Costa'Rica
by -private: laiid BWNETS snme years aga This wood has been recnmmended
.y such institutions’ ESthE Furestry Department of the Institute UF Rg—'
riculfural. Sclences, Turrlalha, and the Mipistry of Agrlculture (MAG) of
Losta Rica for reFDrestatlun of some areas in Costa Rica ‘because af thae
repid growth and good form of the tree., . . .. ‘ LT

The physicaliand maﬁhanlcal prupertles DF the woad. haa besn determlned
by »van der 5lodten and: Clach (1) rpr 15 ¥ years old trees’ gréwd in the
region of Sar Garlos, Costa Riﬁé ‘ot an altitude of about 650 meters
(2.000 feet). In table 1 the physicel properties of Eucalyptus deglupts
grown in Turrialba are cocmpared with the phy51ca1 prapprtleq DF EucalﬂE

tus deglupts grown in Saen Carlos. ﬂ-“til e e e,

DTN

Tablé\1{ :EDVBiDal QEEDErtqu; e

SPEGCIES. .
- Q,Eggglwutus dzglupta Euba}&p%héldediupfé; 
San Carlos _ | Turrialba _
Bpprox. 15 ¥% years | ‘approx. 2 % years
. L o _,D_l_d R - o Dld

Mumber of bolts e Jo B
Initial moisture cuntent 133 - 158
Jeercent e SR [ S ‘e
Specific- gravity range ' - g, 39 : ) 0,397
ovendry weight, green vol:| .¢0;36 < D 42) | (o, 35h - 0,432)

*Chem. Eng., Chief in charge DF the Furgqt Products Lahoratory- EATIE
**ood Technuluglst of the Furest Pruducts Laboratory. - GATIE.



From the previous table'ij?zéh~bg“deduned that the physical properties
of the woods, as far as specifin?gfauity gand moisture contents are con-
cerned, are very similar in.shite of the different ages. It isg likely
that the wond samples would have similar mechanical properties.

If the above is true, E. deglupta from Turrialba could have a similar
modulus of rupture in static hending at 12 percent moisture content as
calculated for E. deglupta from San Carlos, that is: 742 kg/cm? (10.600
1b/in2). This value is above the modulus of rupture reported by the
Forest Products Lahﬂratnry, Madlsnn lWisconsin FDr Pundernsa Fine of
the United States with 9.200 lb/1n2 at’ the same- mmlsture eantent (12 %).
With this preliminary dats, 1t Enuld be cafieluded. that deglupta is a
very promising wood species to be used in the production of fence posts
and poles. o

With that in mind, 15'pb§£s in fresh condition were brought to the For-
est Products Laboratory, CATIE by"théVEantnnal'ﬂgriculturél Center of
Turrialba to be tested on thg_Prgseruatinn and air drying characteris -~

tics.

Preperation of the Material.

The ﬁﬁats were 2.6 meters in length, and diameters varied betmeeahg:émw'
to 0.5 om.® The initial moisture content was calculated in 158 % (134~
H?B %Y. o d.. ‘ ‘-‘:- S
‘BééEUEE the treatment. nylindér nf'thé Léhnratﬂry can hald stté uifh 3
méximum length of 1.50.cm, they mere ‘cut a2t that length and the remaln-
der of the posts of 60 cm in 1ength were end sealed and also plled Dut-
dnurs 'in a ventilated place and cnvered viith tar paper.

iFrUm each ‘post an inch thlEk CTOSS SFCtlDH wes cub to detprmlne the

) initial moisture. content and the speclflc gravity.

‘ﬁﬁThe posts were weighed gvery two meeks tg Tecord .the loss of mnlsture
from.the wood: With the recorded data a graph uss made (see fig. 1)

to show the drying ratio. A total time drying of 144 days was needed to
reach the equilibrium moisture content. ‘ |
The fiber saturation point (approx. 30 %) was reached in JUSt an days

- This value was obtained under the following climatie conditions of 82 %



relative humidity and an average temperature of 418.5 2 C corresponding

to the San Jnsé weather conditionms from October 1973 to February 1974,
The air drying defects presented by the posts after this period were
noted. 1t was notice that little surface checks called needle checks
appeared during the drying period. Also some splits and checks were

observed.

Treatlng

To get an 1dea of the absorptlnn capaclty GF the pasts,_these were treast-
ed by pressure in a 80 cm diameter an 1.5 m_ in length pressure.cylinder,
A full-cell treatment usino a CCA type C preservative. caonsisting of a
2.25 % solution of & dry mixture of the following three :hemlcal rompa-
nents: sodium dichromate 42.6 %, copper-sulfate 5.5 %, arqenic pentnx—"
ide 26.9 %, inert ingredients 5.0 %. ' '

The posts were treated as follows,

£

. Treating 'condition. o Treating time
Vacuum up to 0,65 kg/cm2 (13 Hg in) 30 minutes
Hydraulic pressure of *12.7 kg/em2 (180 psi) 180 minutes
Emptying cylinder 5 minutes

Total treating time ' 215 minutes (3 hours,
' ' - 35 minutes). .

Freservative temperature 21'9'5 (69.8 2 F)

Before treatment theé posts were weigherd, the large and small diameters
(average of two measurements for each: diemeter for each post) and the
tatal length’ irere measured. With the average of the small aﬁd large
diameters andufhé length, the volume: of each pﬁst was cnmpﬁtéd using
the cone-frustrum formula.

After treatment the posts were left to drain and the "after tIEBtmEUF
weight" was recorded. - ' .

With this dats the zbsorption Df Each post was celculated im kllngrama

of solution per cubic meter of wood.



As table 2 shows the average retention in-the large:.size (1:50 m).59 ...
inch posts group was 516.6 kg/m3 (32.3 1b/ft3) and in the small size... .
(60 cm) 23.6-inch group of end coated posts showed an sverage retention

of 565,2 kg/m3 (35.3 lh/ft3) which makes deglupta an easy spec1es tDl"_

treat under the abnue mentlnned cnndltlnns

Air-drying of posts after treatment. _ o _ ‘

After treatment the stts:mgre,ai:ﬁdfiad:agaim_under the same specifica-
tions.es befpre treatment and.the drying time (see figure 1) was record-
ed. Very soon it was noticed thet the dfying,rate‘nfrtha,tDEQted“pulaa;
was Faster than the rate of the non-treated posts.. The tecorded tested;
time reach the same moisture content (approx. 30 %) was A8 days. This
means an 1ncrease of 15 percent in the drying time. : RN

After this perlnd aif-ﬁry defects were again checkpﬁ Uut ) Efi@ég noticed
that defects were increased to .:same extent. _ _ _ P
The defects ohserved after this ﬁerind were as follows: end .checks were-
from 3 to 5 mm in width with a length of 40 to 20 cm on the surface bet
ween 4 to 10 cracks per post were observed. These cracks were 1 to 2 cm
deep and 15 to 30 cm in length in the 1.50 em long posts..

In the smzller end coated posts defects were as follows. End checks
between & -and 6 mm in wide with a length, of 10 ta. 15 cm. : Surfaces .checks
per post; these cracks were 1.t0 :2 om . deep and.5 to 10 om long.

AR

Results of treatment.

After the second drying period, incrememt hores af 0.5 cm (0.2 inch) in
diameter were taken from the middle part of the 1.5 m pnsts and a 3 cm
thick disc(approx. 1 inch) was cut from the middle part of the 67 cm
posts to- determine retention and penetration according to AWPA Standard
methods. o - : R L
Penetration of increment hores was between 1.8 em (0.71 in) for the lar-
ger post with a diameter of 17 cm (6.7 in) and 2.2 cm (1.3 in) for the

smaller post with 2 diameter of 7.5 em (3.0 in).



These measurements represent the averzge depth of penetration of the

PTEservativE. " T T T e e ‘
SDmeiincrement bores showed that other areas had been penetrated but
thesafuere_nnt taken into sccount in these measurements. Figure 2 il-
lustfétes the distribution of the preservative. Penetration in the
dlscs was determlned taklng an average measurement of the Denetrated
area; The smallest post with &.0 om (1. 6 in) was tntally penetrated
and the biggest post with an average dlameter of 17.5 cm (6.9 in)
showed a penetration of 22 cm (0.8 in) but also showed a penetration:-in
the :enter of 9 cm (3.5 in) in diameter (see figure 2).

Detefminatiun of the retention of the increment Eﬁfes chrESpDnding to
the seven largest posts were carried out hy the Huppers Eu. ‘using the
X=-Ray Rnaly51s Method AWPA Standard AS-70. ' '
These résults are summarized in table 3. _ o :
Enmparlng retention results values with thmse speclflc reqgiuirements DF
the AMPQVStandard C-5 Fence Posts it can be :Uncluded that Eucalyptus
deglugté easily surpasses the minimum retention amount of preservative.
For Fenﬁe paosts AWFPA has established a mihimum preservative retention
of 0.40 1h/Ft3 in the 1 inch outer zone. ' This wood shows a retention
in that zane of 0.63 1b/ft3. .
These posts show an average absorption of. 0.37 1b/ft3 in the 2 1nnhes

outer zone.

Conclusions.
From the results obtained it can be nnncluded thet Eucalyptus deqlupta

is a fairly easy wood to treat.

This speﬁiea according to the fairly high retention and uniform penéj
tration found is a suitable species to use for hanana props, fence o
posts, and mine timber: piles and poles. ,
fis far as the cuality of the posts is concerned, the end splitting and
surface checks which appeared during the air drying does not seem to.
affect seriously the stremrgth properties-of the wood in the dimensions
studied. In spite of its high initial moisture content (158 % M.C.)
this species showed a fairly fast drying rate m1thngt serious degrada-

tion of the wood.
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Table 3. X=-RAY ANALYSIS OF CCA-C TREATED BORINGS REMOVED
FROM EUCALYPTUS DEGLUFTA FROM COSTA RICA.

Zone (in.) Chemical ;@yLw"ﬂxiﬂE$§%;1}69)= Product ﬁ tD;
| (pef) (pcf) ota
0-0.5 CrO3 0.36 - 0.60 49.3
R I S ST 217 s BT o o, 1 0. 2L 1.2
sE e Pl e . B.230 R P - . X Y-
- y e Ly - R T R T 1.22
: ‘ : Lt D . s T
0.5~1.0 CrO3 0.25 .. D.uZ L1.8
Cul 0.10 17 19.2 |
‘Asobs .. 0,47 - D.28 32.7 i
0.52 oo - DRa7 . -
1.0-1.5 Cr0s 006 0.0 50.0 ‘
Cu0 0.0z 0.03 16.7
Asols 0. 0L 0.07 33.3
d. 12 0.20
1.5-2.0 CrO= 0.06 0.10 50.0
Cun 0.02 .03 16.7
AsoDg 0. 06 0.07 33.3
g.12 0.20
2.0-2.5 Cr0s3 0.07 0. 12 L. 7 : L
Cul , 03 0.05 20.0 '
As205 0.05 - 0.08 33.3
d.15 0.25
2e5==m~ Cr03 0. 04 0.07 L 4
GO 0.02 . 0.03 22.2
As2Us 0.03 1, 15 33.3
0,09 0.15
NOTE: Tha 5S5outh American plants base their analysis on the product
basis, thus the extra column.
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