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RESUMEN

Saad MEAT

En la presente momcria se reseniar lo- diferentes times de procesos, ejuipo y

agentes protectores ‘Jue actualmente se emplear, y se examinan los proe y los contres

de cada unc de ellcs, cor el fin de ayudar 1 los industrisies de los paises en desarrolle

a buscar la me)or sclucidn pam los problemas Jue se

conservacidr de ia madem.

Loa cuatre tipom de procescs aor los siguientes:

H 3
L@

piwnteen en relacifn oon la

procesc de impregnacién a

pre=16n, al vr={e, sin presién y por difusidr. A veces es necesirio preparar y acondi-

cicnar la madera antee de su tratamientc secéndola por varios métodos, tales como @l

vapor v al vacfo, “7vvrene mue la nadera se trebaic 1o nds posiblie antes de su

tratasiaento.

Los procedinientos 2 presidén permiten un alte grade de control de la labor de

conssrvaciény si bien los proceacs jue se desarrollan sin presién, en frfo y en

caliente, se ipreximan al rendimiento v frade de control de agquéllos.

La creosota es

_1/ Lae opiniones que el aitor expresa en este documents no refle jan necesariamente
las de la Secretar{y de la ONUDI. La presente versién espafiola es traduccién de un

texto no revisado.
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lor prooe =« por i ,,!9‘ Fe et EY T, wP g I Yoo ot ooy rlaten ey un ;
intercamb o 16 rne, Cr oL L avs T8y cass qe oy e 0y L atracifn de
presiorer be e provetinier Bolter e

la capa s 141 1o « 1a 1o oee te tratamierts Loae prec AL ooe calor puede
VALiar de oon : LR S A Y e ap tretoriercco e sas cacts derera unas cuatro

horas. Jeta. re'sin irre s eqiiersr Loo servicie. de o cperar.c expertc en calderas
y mucha suparvisif .. e dar o forre ioner udicicruler obre especificucicores téonicas,

mano de obra y martarimierts

lag —emplejidades del procese artes irdicade se evitawr rrinsipalmente utilizando

el .ratamientc Lo prea.& roealer, i que 1as bomba. de pres:fr suelen ser menos

conplicadas jur e!l equipc de ‘ritamisnio 2l vaper. 1a arstolacifn varfa entre ' m
~ . . i A .
¥y 5 r de di8mwetro. tiene cap. idades de 50 om0 a4 P00 m por oorga cor un perfodo

de tratamiert: de unar “ua'ro Leras . oy owme prost o para o ielos n8yiles,

Lon métodos de extracoid n il-civente. sor relal ivamerte uevos v sirven para
maderas refricturiae perc re T 7lieren W equUIpt oclpieie v our perscnal mfe erpecializado

para su operaci&r v marterim:erto.

El tratamierto al vicfo., en o0 que we apitoa wra jrec & iferencisl de AProxi~
aadanente ° k@(/dﬂ; y suele wtilisarze pentacicrofercl  resuits muy 9t1| para elementos

de ebanisterfa,6 ern (os que es preciruy ue a4 maders uede sec: ¥y llrta pare ol uso.

El tratamientc sin preeibi, en frfo y er “iliete rejuiore ol emplec de antisép-
ticos a base le aceite {como ~recsota) y es reiativamerte segure y f€-.1 de aplicar.
Los rociadores de tdnel sur. eficaces para el tratan.erto yrefilder: ¢ en gran escala

de dumientes. El equipo es s=imple y pari su mane ;0 v marter mientr ae requieren

conocimiertos elementijes,

Bl control de calidad comprende principalmente prueba. de reterc dn y profundidad

de la penetracifin, deber4 formar parte irtegrarts de ia nitala t1én sroplamente dicha.




Fer ltime, se wesoriben dox tres o oonpinoapales Ao owntisé ticos, 1 sabor:

Canodustane 1as impresmentes o bass de coate (creoscia), 1if o guctinciag icuesie

toompuest s de  cbre. plomo, rséryoo ) loa nropirade:s Y hage f¢ disclventes {penti-

Slorofenol). Lo oajlisictfn de 1 ocrecaota bt muy extendid: At gustancila posee

buenas ~ar«cteri{sticna i1mpermerbilizartes, perc ‘lene un olor desmgradible vy present-

riesgo de incendid inmedintiamente despudr del iritaniento. Los ntisépticos ncuosos

jrotegen contr: una gran variedid de insector y wentes biodesradantes y se utilizan

»ra torres de enfrinmientc, durmicrtes, postes, instalaciones marinas y minerais y,

schre todo, pari la mader: destinadr o la censtruccidn, yr que tales sustancias son

limpizas e inodoras, y resulta pesible pintar v pulir las superficies 8in demora

wspuds del tratamiento. Loas ntisépticos 1 base de disolventes permiten trabajar

con limpiez: y eficacia, pero rejuicren una industri2 de productos quimicos orgAnicos

bastante comple ja par:i-la produccidén del peuntaclornfencl.
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This paper outlines the differcut types of procenves, cquipment
and preservatives in usce today and congiders trhe pros wd cons of each
t¢ aia indusirialists in daveiopines coontries to oo lect tne best solution
tu their wood preservation »reblems.

The four typesa of proce-se: are pregsure, vacuum, non=pressure
and diffusion. Pre-treatment and corditioning sometimes are necessary
and conaist of drying by various methods, sicaming and vacuuming and
boiling under vacuum. As much carpen’ry work a3 pogsible should Le done

beforehand.

Pressure prccesses aftord a hirsh degree ot conirol over the
preservation work, Lut the hot aund cold nou~-pressure process approaches
their performance and controiability. Creorcte is particularly
appropriate for thia method. Brushing, aipping and spraying are more
suitable for temporary or limited prote~tion.
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1/ The views end opinions expressea ir this paper are those of the author and do
not necessarily refiact the views of the Secreturiatl of UNIDO. This docunent 2
hags haen raproduced withoat formal editing,
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poiler operutor i Cureonan T Wi ik SEERIL AV L B
on techninu. opeoiile oo caerar e TR T IRIY: Lol B SR UL A

The COLpreXilirs O 1, BPovae broed oy G ro aden Yy owend
prepsure dreatment WiTLowt el wanhl prees e Do are oneral Ly
leas complicatcd tnan cuoan Lowline qumapmen . branta Voo, 1 28 [TOR

Tme to L‘,lm\. i diameter, pave capiacrbies ci o, = M ner harioe
(which normelly toke aben? 2 nonrs: are lenu *hoelves to rongae des,ms.

Solvent eriractiv . netuu? . are polatively ned amd ar ceful for
refractory timiera hut reqoare sephysticated o oapiae ! and -« 'igher
degree of operoting, @nid maintenince e lle.

Vacuum Lrestment uges & poowsurs adfUesentisn oo Anen e Oy
usually witk pentachaicrophensl, ana 1o omeral for ioinevy work wnerc the
wood must be Lofi dry and (eady ior are.

The hot ari ccld ann-pressure meihod uney oil=Lsed preservetives
(such as crescte) and i3 relrtavely safc and ewsy Lo ure. J.nAne; wpravers
ave effective for lnrge tculs prophyiaciie troaiment ot aiecpers. The
eqvipment is rimple and oporiling/maintenaacn il oAare elen nLArY.

Quality « o ntrnl Anvoives privieeil s dest o {00 orelontion ol devth
of penedration, hut muci heoposocepe st bed 1A tne jomt s

Pinally, the thee noir Lypes of preservial v s are cencriled: they
are oil-baged (creosote), wuior—porne CLOPPE T=chromy s e i cunporitiona
and solvent-based (pentuchlorophenul 1. eogoto is very widelv uned, haa
good anti~leac.ing chiapActerigauicg, nut 1 hag »f unpleas arel s and is
a fire hazard immediciedy aftor treatinge. Wier=boene oY cTvativer protect
aguinst a wide v.raety of Lasec o A pio-dr Tadan. uoents, G d are used
in eooling tower:, vlecpers, peles, magin. and mi-dce worke and partioularly
for construction timber, since tler are ciean qnd cdouries: nnd surfaces
can be polished or painted 1 bt aftor 4tre tuent. Solvent -based
preservatives are ciean nud sffective, but roguire 1 inurly sophisticated
organic indusiyy 10 produ 1he pantachlsropasnos.
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Le document traite des Jivnre urocédés, ainri Jue du antériel ot des produits

ut:lisés smjcurd'imi p r la préservation du hcie e! salvae lee avantagen et les

inconvénients de chacun d'entre eux, afin d'aider lar industrisie des pays en voie de
‘évaloppement A choisir les solutions yui leur permettront de résoudre au mieux ce

pmhléﬁ‘ .

Les quatre procédés dlcrive gont les suivents . traitement sova presgion, noun
vide, tans pression et par @i fusicn, Dan certaine 1aB, {1 sst necessaire de taire
gubir au bois un treitement préalable et un condit ionnenent 1 échage jr diverses
ac.hodes, chaufrage d la vapeur ot nise EOuUS vide at ébouil lantags 508 vide). Maise

avart de traiter le bo13, il importe de iuil faire subir le oaximur d'usinage.

lLe: prooédés sous pression permettent de bien cantr8ler :a préservation, encore
que lo procédé A chaud et ? ‘roid sens pression soit preaque aussi efficace et priéiente
prutiquement les mlmer avantages. La oréomote convient part \culiérement tier. A cette
mcthode. Le badigeonnaze, le trempage et 1a pulvérisation conviennent mieux pour une
proiection temroraire cu limitée,

l’ Les cpinione exprimées dana le¢ present dooument sont celles de 1Yiuteur
ot ne refldtent pas néressairement les vues du fecrétariat e 1 'CHUDL.

id.73~7078




IDM3.151,22 RESUML

Pa e 2

Dane les traitements aous pressic . (proc e~ vdiulier jleines jrocedc /. cellules
vides et procédé Riipin.)y le bois est trait alternctivement sous vide ¢1 sous pression.
Cee procéd s permettent, en énural, d'oltenir des tauy levés 1 rotention et de

rénitration,

Les procédée par niflfusicn s'appliquent au bois frafchement coupd, ils comportent
des échanges d'ionr avec la céve (mithode de montée de la cove) © basse prers;ion

(procAdé Boucherie).

lec autoclaves utilisés pour le traite ent thermi . ue sous pression peuve:rt
recevoir des charges de 30 m3 o 150 mB, le traiterent d'une char e dure environ

quaire heures mais il faut un chauffeur qualifié et un conirfle rijoureux. L'auleur

dorne d'autres renseignements concernant les spécifications techniques du materiel, la

main-d Yoeuvre et 1l'entretien.

Le traitement » froid sous pression permct d'éliminer lee inct avénients du
procédé précédent, en effet les compresseurs sont énéralement woins complexes que les
sutoclaves. Les cuves de compression yui peuvent &tre mobiles ont un diamétre allant de
1 0% 2450 m et leur raparit. permet de troaiter en quatre hewrer onviron des chargee de

150 m> & 200 mo.

Tes méthodes par extraction des solvants sont relativemen: nouvelles K elles sont
utiles pour les bois réfractairer, mais elles nocecsitent un Squipement perfectionné

dont l'exploitution et l'entretien demandent une main—d 'oeuvre trés qualifiée.

Nans le tre.itement sous vide, le beis st soumin > des différences de pression de
;2 Ca .
topdre de 1 k:/em” et trait: ,enéralement su noren 4c pertacklerophenol; ce
trajtement est utilisé géneralement pour les bois de menuiserie (ui deivent rester secs

et pouvoir 8tre utilisés inm diatemert.

Pour les néthodes ™ chaud et A froid cans pression, d'vn emploi relativement
facile et slr, on utilise des préservatifs = 1'huile, comme la créosote. Les tunnels
Ja rulwvérisation sont indiqués pour le traitement prophvlactijue en randes séries des
traverces de chemine Je fer. L'¢quipemeni est cimple et sor exploitation et son

entretien ne demandent u'unu minimun de .ualificationc.
Le contr8le cde lua yualiié comporte ensentiellement dens tects ds rétention et de
pénétration, qui doivent s faire au meven J'instrumente incorvorce dans les cuves de

.reitement.
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Enfin, l'auteur décrit les trois types priricipeux de prészervatifs leg préser-

vatifs & huile (créosote), en solution aqueuse (composition cuivre—chrome—arsenic) et
& base de solvants (pemtachlorophérol), L'emploi de la créosote est trés répandu rar
ce produit a un bon pouvoir d'impsrméabilisation, mais il dé_age une odeur désa~:
gréable et rend le bois trés inflammable immedi-tement aprés l» traitement. Les
préservatifs en solution agqueuse proté ent le bois contre une grande variété
d'insectes et d'agents biodigradants, ils sont utilisés pour les tours de rélrigé-
ration, les traverses de chemins de fer, les poteaux, les bois utilisés pour les
ouvrages marins et les bhois de mine et surtout les bois de construction, car ils sont
propres et sans odeur et ils permettent de polir ou de peindre le bois immédiatement
aprés le traitement. Les préservatifs 4 base de solvants sont propres et efficaces,
mais la production de pemtachlorophenol nécessite une industrie chimique bien

développée.

- - — - -
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[WTRUDUCTION

The need for protection of timber avalnst 1NSeClL Or orysansc AlLack
is perhaps more urgent in developing countries than in developed ones.
Timber 1is still a major constructional material in developing countries
and is still the most economic of all building materiais when compared to
steel, concrete, plastics, etc., which may have to ba imported. Many
developing countries have found, to their dismay, that their once abundant
forest wealth has been denleted to such an extent that, without rational
utilization of the available timber, they will not pe ahle to meet future
timber requirements. It is a sad commentary on the situation that more
timber is used to replace insect and organic attacked timber than for fresh
uses. Proper preservation of timber can go a long way 1n changinyg this
state of affairs.

This paper outlines the different types of processes, equipment
and preservatives available today and considers the pros and cons of each
so that the best combination suitable to a particular developing country,
as far as availability of raw materials, suitability of manufacture,
labour skills, etc. are concerned, can be selected.

TYPES OF PROCESSES AVAILABLE

There are four types of processes for wood preservation:

- Pressure process
Vacuum process
Non-pressure process
Diffusion process

Pressure processes can be divided into three sub-processes:

- With heat
- Without heat
- With solvent recovery

Vacuum processes are generally based on a double-vacuum process
principle.

Non-pressure processes ccmprise:

Hot and cold

Dipping

Brushing

Spraying

Diffusion processes consist of:

- Ascent of Sap method
- Boucherie process

It is essential, whatever the method adopted for preservation, that
pre-treatment and conditioning routines of one sort or another should be
given before the timber ocan be treatel effectively.
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"o Pre-treatn nt and Conditlonityg

Cimber muat be prepared tfor treatmert, triereoary two types of rpoatines

. 4.

evide

Chat ape nes egsapy to jollow berore tine o1 tred
. i1i the final carpentry work, such as daAzZlYign, P ~triliing, ©1c., should
e completed an order to Lring the timber s OO0t as posuinle oo 11s final
physical dimensions, thus avoiding anv farther werk or the timper after
treatmen' has been carriea out. For Instance, top cloepers 11 13 necessary
to cut them to final sizes; for pules it 18 necessary 10 cut them to fainal
s1zes as well as to taper the small end 10 prevent rain water from collecting,
and drill the hcles for the bolts holding the cruss-arms. oimilarly, n
constructiun timbers - say for door and window rames - final dimensions
apouid be obtained as tar as pousivle. In practice, a certain amount of
carpentry work has to be done on site for accurate rittlug but this shoula

be cut down as much as pessible.

e onditioning of timber 1s necessary 0 oring down the moisture content
to & paint where timber will readily accept treatment; timver with free
water willl not accept as much preservative ab timber without free water.
Therefore, tre timber has to be dried to the fivre saturation point, between
s and 30w when all the free water has been lost. Metnods of conditioning
are:

- Ailr seasoning

- Pre—drying

- Kiln drying

-  Steaming and vacuuming
Ho1ling under vacuum

i

a.) Aar drying s almost the universal way of removing moisture from the
timber. In practice, the timber 1s open=-gtacred SO that frec air wild
circulate through the stack. The timber should te under a roof, but all
the sides of the shed or building should be open und free of coust ruction
for air movement. Air dryving 1is time consuming and entalle larse inven-
tories of timber. It would take a mimmum of at ieast a month in an
atmosphere which 18 not very humid to bring down the moisture content

\n the timber to an acceptable level for treatment.

L. ) Pre-drying consists of blowing air through the timber stack which
has becn spaced in layers so that all the surfaces of timoer are free to
air movement. In practice, a pre-drier consists of fans of i-J metres 1in
diameter which blow air through the stack just as 1r a resular seasoning
kiln. Air is passed only once, with fresh air continually being sucked
in by the fans. This system, which does not use heat (or may use small
amounts of heat by means of a steam-neated co 11), reduces the moistu-e
content faster than be air seasoning and, ai tne same time, does n~t produce
damage to timber since muisture content 1s brouyht down gradually. Ouch
pre-drying results in savings of time and hence of 1nveutories and also
nakes space 1n regular drying kilng for timbers whose moistur~ content has
1o be brought down to, say, 1. 1o 14., for other usec such as 1n jolnery
corgtruction.

¢.) Hegular kiln drying can also be done to oraing down ihe mocisture

content of timber tc a point where 1t 1s suitable tor treatrent, The dis-
advantage here 1p that an expensive plece of machinery 1s ussd for dolng a
Job that can be done more easily by elther ¢ fficient air drying or pre-drying.




iy Steaming and vacuuming in the pressure cylinder of a regular

treatment plant are especially suitable for sleepers and poles which
usually take a long time to dry down to /9 to 300. Such items are
difficult to dry in a short time by either air drying or even by pro—
driers, and would be uneconomical to season i1n a regular drying kiln.

Tn the steaming and vacuuming process the sleepers or poles are introduced
in the pressure cylinder of the treatment plant and are then subjected 1o
about 1/5 kg./cm.2 steam pressure for 6-7 hours, by which time the temperature
of the sleeper or pole down to the r~ore is almost at the temperature of the
steam, i.e. 100 C. At this stage the steam 1s released into the atmosphere
and a fairly good vacuum is drawn. This results in flash steam formation
due to the reduced pressure and a very large quantity of moisture from the
sleepers ~r poles is removed in a very short time. With tiils method, 1t

1s possible to bring down moisture from fresh sawn sleepcrs or freshly

cut poles from green to about 25, in approximately 2 days time, rendering
them suitable for pressure treatment in the same cylinder. This system

of course requires a regular pressure treatment plant.

e) Boiling under vacuum is suited to creosote treatment of sleepers and
poles. In this method the cylinder is loaded with the sleepers or poi-~s
and is then flooded with hot creosote. It 1s then heated up bty creosot-»
continuously until 1t is almost at the same temperature as the creosote,
upoto Bhe core. The working temperature of the creosote is usually between
90 -95 C. While 1t iz being heated, a vacuum is drawn over the liquid;
this again results in the formation of the flash steam which 1is continually
withdrawn through a goose neck which is more than 10 meters long and resulis
in the creosote vapours recondensing back to the pressure cylinder and the
water vapours condensing on the downward of the goose neck and collecting
in a condensate collector. By measuring quantity of water coilected and
calculating it against the known volume of the sleepers or poles, it 1s
possible to know whoen sufficient moisture has been removed 80 as to make
the timber suitable for preservative treatment. This system algo entails
the use of a regular pressure treatment plant and can be applied only in
the case of creosoie treatment.

B. Non-pressure Processes

Non-pressure processes usually comprise of:

Hot and cold
Brushing
Dipping
Spraying

1. The hot and cold process is, perhaps, most preferable of the non-
pressure processes. It may be remembered that the criterion of the wood
treatment comprises putting a known quantity of preservative into a unit
volume, to a definite depth of penetration. In the case of pressure processes
the amount of control in the operator's hands is far greater than in the
case of non-pressure processes where the operator has control over only one
of the parameters conirolling retention and penetration. The hot and cold
process is perhaps the clusest that can come to pressure treatment, not only
from the point of view of some control, but also from the point of view of
being able to impregnate the largest quantity of preservative to the maximum
depth possible among non-pressure processes.




The hot and cold process 18 pors poeularty ,watz‘s; Ot ypopreservatives

!

that can be applied at temperst res of 26 0o, nooeroamate o dn

this process the timper to b treated 1 er propor poe=treatoest i
conditicuing is loaded 1n 4 w1l steel e Whiooh o0 e n ted,  Vhe

timber is then weished down onag tne tanv Clied with o crecoc e ihe creonote
is then boiled for a sw:tablc lerytth or tum (=1 neips o ennbe the tinber
to come up to a temperature ot ~ooat the some, dowr ! e core.  The heat

source is then removed and the *omber allowed 0 cocd Alun wothotne
preservative 1tc ambient remperatlures. oping the peat Lhi prodeis, aar that
is trapped inside the timber 1s expelled and wher 'he he:t gource g removed
the pres«rvative rushes in tc f11. the space lelt vicant.

2. Brushing, dipping and spray.:g are 41 sorface tope *reatments whach
are best adopted for prophylactic treatment of unireated timber ively b

be sent for regular preservative treatinent a' a later date. Th.a applies
particularly to sleepers and poles which are usually extiactea (g sai
as necessary) and stored at jungle depois fop nonslderable periods of time
before they are transported to a central trcatment yard.

spraying is perhaps the easiest way of lerme state prophylacti.
treatment and several types ¢ knapsack ., rayers ure avairiatle which can
do the job without difficulty. Ior some light curface applicaticns sacn
as for cable drums, furniture timber, etc., dippine 18 @ sultable alter-
native, provided the incidence of insert or orgunic attack is low. The
timber should preferably be quite dry 5ay avout '+ maisture conteri, and
it should be steeped for at least an hour sO that Lon aosorption of the
preservative cccurs.

A good method of large scale sp-aying witnout unv waste f  ~~servative
is by the use of a tunnel sprayer. ‘n this, 1 long conveyor passes through
a tunnel in which several sprays are directed peripherally a* tine ' .aber
being carried on the conveyor. As th» sprays are located ail around the
timber, complete drenciing of timber i1s possible and large quart:ities can
be treated in this way, while recovering the drip fully to be used over
again. A small pump 1s sufficient to maintalr ihe necessary spray system
in the twmel.

c. Pressure Processes

The main pressure processes are:

- Full cell
- Empty cell (also calied Lowry)

A third pressure process 18 the Rueping process, which 1s i
discussed here.

1. In the full cell process timber is subjected to a vacuum in the pressure
cylinder initially, of the order of 4°0mm,-00m ., s ac to extract as much
air as possible which has been entrapped in the timper. Whiie hoiding the
vacuum, the cylinder is flooded with prescrvative anc immediately thereafter
the necessary working hyvdraulic pressure it created - asvalily 10-10 ke /emae
After the pressure cycle, which lasts anywhere from half an newr to tﬁo‘hours,
1s over, the preservative is drained off and a f . nil vacuum 1u wppiird 1O remove
the surface drip. The full cell process is ideal for moderatel; retfractory
timbers, which are resistent to ircatment and will not easily tar. ihe '
required retention of preservative per unmit volume or rive the neceasary depth
of penetration. Jnuch treatment 18 also given where high retrntions are”
required for poles, sleepers, marine timber, ccoling towey timper and for
piling timber.

e ———
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The Lowry procens does ot utiii o« an iratiol vicuum; however, the
ropt of tne procaess i the same as *hat of ull cell. £+ the end of the
pressure cycle, wher the pressure 13 releted, 41r inside the Y . aver whiich
1o compresed to a cortain extent due to the niroa crien of progervative
unrter pressurce “kicks back” some of tbe preservatave oat.  This process
17 used maanly for non-refractory timbers wnere, 1Y the tull cell procesc
woere used, tne retentions per anti vo.oune woald e pore than specified.
The "kick tack" ensures that part of the preoervotive 18 returned to the
pressure cylinder while at *he ame time maintaining a good depth of
praetration.

i, In the Mueping process an initial pneum:iic presgure is glven after
timber 18 loaded 1ir the pressure cylinder, and the rest of the pressurc
cycle and final vacuum ~ycle sre the vcame as for the full cell process.
Due %o the initial impregnation of air, usually at about F kg./ M. 2,

the "kick back" arter release of pressure 15 far greatoer than that of the
Lowry process, ensuring that more preservative is removed from the timber
when the pressure cycle is completed. This cycle is particularly suited
t« non-refractory species of timber where low retentions are required
without any decrease in *he depth of penetration. It may be relevant

to here point out that :rrespective of the process used, a good depth of
penetration is one of the criteria for gvod pressure treatment.

Lie Diffusior Process

The diffusion process has been specified separately, since quite
¢ood results can be obtained from this process if proper care 1is taken.
There are two 3uch processes:

- Ascent of sap method
- Boucherie process

1. While the principle ¢f both processes is the came, the @scent of sap
method is generaliy suitable for fence poles and shori length poles where
fence posts which are freshly felled are debarked and put into a 40 gallon
barrel immediately. The barrel is then filled with a water-borne preservative
solu.ion. Due to the fluid sap, an ionic exchange takes place because of

the differing concentrations between the sap and the water—borne preservative
solution, which results in the preservative entering into the timber and the
sap being displaced. After a few days the fence posts are removed and turned
over uad again put into the solution for a few days. Cenerally it is possible
to obtain good retentions and penetration with this method, provided the timber
is absolutely fresh. The timber is then removed and packed in alkathene paper
and kept for about 15 days for the diffusion process to be completed.

2. The boucherie process is still adopted for bamboos and for poles, and
entails a certain amount of equipment. In this process a pressurized
container holding water-borns preservative solution feeds the solution ai

a pressure of about 1/ 3 kg./ cm.2 to poles or bamboos which are kept slightly
upended. The final fluid connection is made by means of a motor tube or cycle
tube, so that no preservative will leak. Here again a displacement of sap
takes place both because of diffusion and the pressure exerted in the pressurized
container. Such pressures can be created simply by means of an air pump. This
process has been adopted quite successfully for treating a large number of
poles and bamboos in the forest. Here again, it is essential that the poles
or bamboor arc absolutely freshly felled; olherwise lhe prucess would noi work.




11

TYPES OF PRECSURE TREATING EQUIPMENT AVATILA: .-

The pregsure processes availible are:
- With heat:

Creosote treatment for sleepers and poles
-~ Without heat:

Water-borne preservative treatment for sleepers, poles, cooling
tower timber and constructional timbers

- Solvent extraction pressure process for sleepers and poles

-~ Vacuum pressure processes for constructional timbers

A. Pressure Treatment with Heat

Oil-based preservatives like creosote require application of heat
in order to make them sufficiently non-viscous for impregnation. A typical
creosote treatment plant consists of a pressure cylinder along with service
and storage tanks, all of them fitted for heating - generally by steam coils.
Such uniis require, of course, a boiler to produce the required quantity of
steam. Mosi crecosote plants now in use in the world are usually equipped
for .reatment of sleepers and poles. Size of such plants vary from a
capacity of 30 cu.m. to about 150 cu.m. per chargej each charge would take
approximately 4 hours. These plants can also be fitted with accessories
for steaming and vacuuming or for boiling under vacuum, so that the same
plant can do both the conditioning, i.e. removal of moisture, as well as
pressure treatment of sleepers or poles.

Creosote pressure treatment plants require manufacturing facilities
comprising plate bending machines, electric welding sets, general smithy
shops for the manufacture of dished ends and machining facilities for
flanges and other components of the door comprising lathes which can take
flanges of at least 2 meters in diameter.

Raw material requirements are mainly steel plates, not necessarily
of boiler jquality but preferably tested mild steel plates conforming to
international specifications with a working tensile stress of about
3 tonnes per cm®. The ancillaries required for the treatment plant of
this type would be comprised of steam or electrically operated pressure
pumps and, of course, a boiler which would be fabricated so as to come
under the Boiler Act. Black pipes of up to 6" in diameter, along with
gun-metal or cast steel diaphragm-type valves suitable for working
pressures of up to 14 kg./cm2, are also necessary for the plant.

Labour required would be:
~ a competenlt certified boiler operator

- a plant manager who could make calculations for retentions
per volume of poles and with knowledge of operating valves,
starting of vacuum/ pressure pumps and their general maintenance.

Casual labour for loading and unloading poles need not necessarily
have experience, since it can be picked up at the time of operation.

The maintenance of creosote plants entails periodic checking of the
prime movers, boiler, replacement of packing for the door of the cylinder
and the valves and general lubrication for moving parts. From the point
of view of safety, the use of hot creosote in the pressure cylinder at a
working pressure of 10-14 kg./cm.2, as well as the use of steam at pressures
of 56 kg./om.2, entails a certain amount of risk in that if the units

are not properly maintained there is danger, for example, of hot creosote
escaping from a broken pipe or valve.

G g e
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Specifiralily, this requires goud malntenance of Lotl ‘he boiler und the
varrous valves and packings on the pressure cv:inder.

“here 1s some air pollution, rspeciuily when tae door of tie pressure
cvlinder 1s open and a certain quantity of fumes ¢scupes, vut crecsote
itsclf 1s not considered harmful to healt!.. Hewever, since creugote
treutment produces un extremely large amount ol sludge, frequent cleaming
of the pressure cylinder for the removel of the sludge, and its =afe
disposal, 1s one of ihe points that mus* be taken into consideration.

Ko Pressure Treatment without Heat

This usually refers to pressure treatment plants working at ambient
temperatures mostly using water-borne preservatives o1 solvent-nased
preservatives. Une of the advantages of this type of treatment, which
can not only be used for sleepers or poles but also for constructional
and other materials, is that the boiler and its complexities are removed.

The plant consists essentially of a pressure treatment cylinder,
storage tank, mixing tank, vacuum pump, press.re pump, pipelines and
valves. Plant sizes vary from 1 meter to 2} meters in diameter so that
treatment capacities of the order of 150 - 200 cu.m. per cha:rge are
available. Since heating is not required, cycles can also be reduced
to obtain a charge in approximately 4 hours time. This type of plant
readily lends itself to mobile desiyns which are especially useful in
taking the plant to the timber rather than timber to tre plant. For
developing countries, where centralization of treatment facilities may
be a problem, mobile plants have proved to be useful, since they have
been able to travel to small depots where timber is kept and treated.
Such plants can be towed by jeep, tractur or even drawn by animals
from place to place. They can also be completely self-sufficient
necause they can be operated with an air-cooled diesel engine which is
mounted on the plant itself. Manufacture of such plants entails similar
facilities tc those described under creosote plants (section I1T A)
but since neither the boiler nor steam coils are required, complexity
1s reduced.

Raw material requirements are also similar to those of creosote
plants but, since no boiler is required, boiler plates are not necessary.
Operating skills are slightly less demanding, as the plant operator need
not have any basic knowledge of boiler or steam-lines under pressure.

He must have a general knowledge of calculation of volumes, retentions,
etc. Less maintenance is required than for creosote planis. The safety
factor is quite high due to the nature of operation in the cold, and even
if there is a constant leakage it is not necessarily dangerous because

it is only a solution at normal temperatuve.

There is absolutely no atmospheric pollution with water-borne
preservatives. There is some sl.dge formation in the storage tank
as well as in the sump under the pressure cylinder door which is caused
mainly by the reaction of |the preservative on the sappy matter discharged
from timber. Such sludge can be de-activated to prevent the harmful
elements of the individual chemicals fron comaminating water supplies,
etc. However, generally there are fewer 3ludge problems with water-borne
preservative treatment than with creosote treatment.




C. golvent kxtraction Methodi

Thig pressure process a relatively row devoboprment o has teand
gome favour in the treatment of hiphly ro oractory {arters Bl Dol an
Fir, which could not be satisfactoriiy coeted Lefors thic method aan
evolved. The process, which 16 catled Moe Jon™ an the oG and Chrvlon”
i the ".K., uses the fuli cell process Lo pnpregmate precervatne s LoAae
Tri—buuyl—txn—Oxlde, the carrying medium UeAnds L iaantred petr dearo e
(L.P.G->. Due tc the very high creep charncteristics o Lot b bt
timber, 1t 1s possible to carry T.B.17.0. deep mto the core of LR
refractory timber. After treatment 1s over and presgure 18 refeancd,

the L.P.G. vapourizes and 18 extracted from the prescure cvilnder res
compressed and condensed back 10 iiquid.

Juch plants are necesngarily sophisticated and satety features are
of paramount consideration, 1n View of the L.P.G. The baslc plant ar
1ae same as that of a pressure treatment plant, uvut additional 1tems
include a high pressure storage tank for L.P.G., plur nece.uary sealed
compressors for compressing gas 1o liquid, as well as & w1 ie range of
gafety devices 10 detect the slightest jeakage of LeP.Goy etc. The
basic manufacturing technologies are about ihe same as those required
for pressure t{reatment plants. The large guantity of automatice
jnstruments ensures gas leakage preventiou and detection.

Operating gkills required are of a high order due 10 the fire
and explosion hazards and require at least one man specially trained
on such plants. The plant operator must at least be a qualified
engineer capable not only of following safet regulations but also
of maintaining complete automat ic instruments and sensors.

Algo of a high order is the type of maintenance required.
Pollution is not a problem; there is very little sludge especially with
TBTO, though it is reported that with pentachlorophenol there were
problems of gludge formation.

D. Vacuum Treatment

This treatment consists of using atmosphere pressure for the
pressure cycle, i.e. an initial vacuum is drawn in the cylinder. sxfter
flooding the cylinder with preservative golution, the vacuum is rel.eased
so that a differential pressure of about 1 kg./cm.2 is available for
pressure impregnat ion.

Vacuum treatment has found wide acceptance is what is now known as
double vacuum treatmant - an initial vacuum followed by a fine! vacuum
to remove excess drip, using solvent type preservatives like punta~
chlorophenol. It has been found especially useful iu the treatment of
joinery items where necessary retentions have been easily obtained while
at the same time leaving timber completely dry and ready for use. Such
treatment is not guitable for heavy retentions such as for pcies and
gleepers.

The basic mauufacturing requirements are the same as those for
any other pressure plants.

Raw materials and operating skills are algso the same a: those for
any other pressure plants. Such plants rre considered ve.. safe to use
sinoe they are on & negative cycle rather than a positive orc. There
is very little pollution.




R N T SOSCTREGDCRE AL TG T fheh s

N . - s+ o e,

Hot o and Cold Method

ints method e perhaps the aext Leat 1o pressare bros sty cfpes |
tor sleepers, powe vt oy vl ooe o uaed Lo G b el e v T
Cachoas crecnete onoacooant of the Bes b anve aved s Wit 1 coia W Y-
pOrHe precervat pve s

The oot amd dd Tk can o ne made Lo w HRG g b e ey e e
pegquirements, cnd e sually made teomoaia ree L, Tt ome U oo
dovice to welsth sjeepers downy thas cosnidd e ey T A paacd
top of the slcepers.  Heatiny arrangenentiocar te i s Tt
condd pe obul.t o under the terne by Woed ey vadb o e oyt
L obosler i avaliable, o« sleam heatiny o1l wnicon 3o proo o toed t
the wleepers wisl net damage 14 ~owra be plated o0 TR B S S I T A
Manutacture of this sort of enulpment g relativesy =irpoe bul Teeiar o

rW mAterLaL: ke mild ateed plate ant welarn faciirtio,

Opersting w:alls are not necessary, provited iabeoooar yet gom
practice 1n hmdmg/unluadmg sleepers, whicr can perhape be done by
means of 2 chain and pulley sicck and & hoist cperated from an overhvad
beam.

Maintenance required is virtually nil. There 1s some degree of
atmospheric pollution caused by the fumes of crecsot:, bu: there are
no severe safety problems connected with this mcthod.

B. Tunnel Sprayers

Basically a tunnel sprayer is ideal for large-scale prophyl.ciic
spraying of sleepers, which are run on a roller~type conveyor either
manually or electrically operated. The timber enters through a tunuel
»n which nossles placed along the periphery of the tunnel spray t'e
preservative solution at the timber, thereby ensuring that al. the
timber is properly sprayed. The tunnel sprayer can be made to any sisze
depending on the capacity required. If they are manually operated, it
is better to have a large number of tunnel sprayers rather than one
large one. A pump operate’ by a diesel engine or electric motor is
necessary for pumping the solution to the nozsles.

The tunnel sprayer is an economical unit in that virtually no
solution is lost by drip. After the timber emerges irom the rear end
of the tunnel, the 4drip is caught by means of a sloping trough which
extends for perhaps }~4 meters bayond the rear end of the tunnel.

Manufacturing facilities are simple; they require mild stesl plate
and sheet, electric welding facilities, pipes, valves, electric motor
or diesel engine, centrifugsal pumps, bress nossle, etc. Operating
skills are elementary: the plant operator should have sowe knowl edge
of maintenance of pumps, diesel engines or electiric motors and occocasional
mechanic repair of the rollers.

Maintenance usually consists of applying grease to the roller's
bearings. Safety hasards and pollution are minimal. MNost tunnel
sprayers use water-borne preservative solution.
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Coe Lp Treatment

vip treatment 15 simple ana reguircs o old atool tank oroeven a
wooden vat. 11 18 preferable 10 have o no.ciirg arr ngenent in the
form of a chaln putley block and noist opryeting f'ror G veam.

D. Jpraying

Spray ing 18 one wiay ob prophylaciic treatment, ¢ipecially at large

depots where unireated sleepers and poios are ntacked. hknapnack
gpravers of simple design utiiizing a Lrass ¢r copper Preu3.arised
container 1n which air pressure (o obuilt up oy neans ol a nand nperated

air pump and flexivle hoves connected to the 'russ nozmzies o ali the
equipment consists of. lore sophisticated des.gmy ulislne a amual i petrol
engine and the whole unit ¢ mounted o a iroiley whiolo car oe trundlea
between sleeper or pole stacks with two or more nwzeles cperaton ny men,

Nc¢ special operat.ng skills are rejqu.ired, except malntenance of
engines and cleaning nozzles, 48 well as occauionally werhauling
air pumps, etc. Very fewsafety precautions are required, Follutaon
is minimal.

TESTING AND QUALITY CONTROL EQUIPMENT rOk WOOD FRUZESHING

A. Quality Control

Adherence to specifications for retention and depth of penetration
are the main considerations in quality control of wood preservation.
Quality must be built-in in the plant 1tself. Testing after treatment
only serves to double-check whether the treaiment 1is airight. lowever,
if the treatment is found not to be alright the timber hie 10 ve re-
treated all over agrain. Maximum control 1s only peosiule With pressure
syatems such as the full cell, Lowry or Rvepliy prucesses, where, after
a few trial and error charges, it is possiblc tu select the stirength
of solution, working initial vacuum, pressure, final vacuwr and lhe
various timings for each part of the process. 1[r the care of creosote
treatment control over temperature is also essential.

In any modern treatment plant, say for water-iorne preservatives,
storage tanks have sight gauges calibrated in galicis or litres so that
initial and final levels of the solution can be read oftf in crder to arrive
at the quantity of solutio.l absorbed by the timber. rom the log sheet
it is poscible to find out the quantity of timber in terms of volume
and thus arrive at the final retention per cubic volume. Another way
is to have weigh bridges to measure the timber and then calculate the
volume of timber based on weight to arrive at the final retention per
unit volume.

Testing of depth of penetration can be undertaken at the plant
itselt by such instruments as increment borers, which can remove a
gliver of the treated timber through ihe cross-scction and which is then
sprayed with suitable re-agenis which change the colour in the presence
of the preservative, ito identify the deptn of penetration.
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For water-vorne preservative treatment, tor example, the strength of
tne treating solution can be easily measured Dy a hydrometer at the plant
itself., HNormally the testing of preservatives supplied by manufacturers
need not be carried out, since most manufacturers of wood preservatives
have their own quality control systems. However, 1t 15 usual tor any
plant to have a testing station or -avboratory, which is descritved below

in Sectaion IV 4,

H. Testing of Wood Preservatives and Treated Timber

For creosote the main tests are in connection with discovering the
quantity of crecsote content, which establishes 1ts effectiveness. In
the case of treated timber, the quantity of creosote is measured after
timber samples are digested and the creosote extracted from 1t.

For water-vorne preservatives like Copper—Chrome-Arsenic compositions,
individual chemicals, such as Arsenic Pentoxide, Copper Sulphate and
Sodium/Potassium Bichrcanate, can se tested by suituble chemical analysis
which will reduce the individual chemicals so as to obtain the waight of
the actual metals, namely Arsenic, Copper and Sodium, from which it is
possible to find out whether the ratios of the chemicals mixed are correct.

In treated timber, the timber samples are digested and individual

chemicals are extracted from it and again analysed to find out the quantities
present.

TYPES OF PRESERVATIVES AVAILABLE

Broadly speaking, there are three types of preservatives, with a whole
range of others in between. The main considerations in the use of a
particular preservative are availability, efficacy based on end-use, type
of process to be used, safety precautions and pollution.

The three broad ranges of preservatives are:

- Oil-based: such as creosote

- Water-borne: such as Copper-Chrome-Arsenic composit ions
- Solveat-based: such as Pentachlorophenol

A. Oil-based Preservatives

Creosote is a by-product of the coal-tar industry and is usually
available in steel mills from their coking ovens. Coal-tar creosote is
probably the most widely used today. By iteelf, creosote is an excellent
preservative and has perhaps the longest history of use in the world. It
has very good anti-leaching characteristics and has been used successfully
mainly for treatment of sleepers arnd to some extent poles. Creosote
treatment has to be done by pressure at least by the hot and cold process.

Creosote has an unpleasant smell and timber treated with it cannot be
painted; hence it does not find acceptance for use where people or animals
come into contact with it. It is also a serious fire hazard immediately
after treatment, although its ignition properties gradualiy wear off if the
timber is left by itself for a few weeks. There is a tendency for creosote
to bleed from timber immediately after treatment.




Creosote treatment causes some air pollution due t. fwes and 1t
also creates sludge proolems in the pressure cvlinder, whi~h mast be
cleaned periodically and the sludge dispored c¢f. Thure arc no health
hazards to labour arising from i1ts use, provided suitable precautions
in the form of knee-high rubber boots ana long -ubber gloves are 1.aken,

B. Water—-borne Preservatives

The best example of a water—borne preservative 1is the Copper-
Chrome-Arsenic composition, which is a wide spectrum preservatave and
is resistant to a large variety of insects and bio-degrading agenciesy
this includes termites, borers, marine organisms and many types of fungi.

The .reatment plant requirements for C.c.A. compocitions are much
less complicated than those for creosote, since they do not require
heat, thus enabling C.C.A. compositions tc also be used for mobile
plants. Such compositions have highly anti-leaching properties and
so find use in the wooden fill for cooling towers, for example, where
continual water drenching takes place for years on end. Creosote
cannot be used for wooden fill in cooling towers because the turbines
pick up the sludge caused by creosote and become damaged. The C.C.A.
compositions can also be used for sleepers, poles, marine and mining
timber and for constructional purposes. They are particularly suitable
for constructional timbers on account of the clear and odouriess surface
of the timber so treated, which can also be polished or painted.

There are no particular fire hazards caused by treatment with C.C.A.
oompositions and they are not dangerous to health provided basic
precautions are taken; workers must wear gloves and ruhber boots and
take care to wash their hands before they eat. It is a generally
accepted fact that there is no special problem connected with the use
of Arsenic, provided these basic precautions are taken. It would also
be fair to point out that there has not been a single case of Arsenic
poisoning from the preservative itself or from the treated timber since
C.C.A. compositions have started being used. Very little pollution is
caused by C.C.A. compositions and there are few safety hazards since
treatment is done at ambient temperatures. The C.C.A. compositions
cannot be used for the hot and cold process; they should cither be used
for pressure treatment or for brushing, spraying and dipping. Some
degree of success has also been achieved with the double-vacuum process,
although not as clearly defined as with the solvent-based preservatives
such as Pentachlorophenol.

Raw materials for C.C.A. compositions are items such as Arsenic
Pentoxide, Copper Sulphate and Sodium/Potassium Bichromate. It is
doubtful whether many countries will have Arsenic Pentoxide, but this
forms only one-eighth of the weight of the dry preservative and tlus
perhaps can be imported. For the other materials required, for example
Copper Sulphate - Copper Ores and Sodium/?otassium Dichromatechrome Ores,
may be available in the country in which case Copper Sulphate and
Sodium/Potassium Dichromaie can be made.
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Solvent-vased Mreservativers

Pentachlorophenol may be descrived us a pregerv it v which 1 mo.t
generally used by dissolvirng in kerosene or white Bpirit, alth .ph 1t may
also be dissolved 1n oil. It 18 an excellent jrese rvitive, 1 widely Laed

and has high anti-leaching qualities. It 1s pirticu'arly suited to the
double varuum process, which is a simpler form of pr ssure treatment. ¢
leaves a clean su-face Within . hours of treatment: Pentaclidoropheno:
treated timber can be r«adily painted provided the solvent 18 kerosene or
white spirit with certain other additives.

Pentachlorophkenol is a by-product of the Phenolic industry and thuas
a fairly sophisticated organic industry must be 1n existence if 1t is
intended to produce Pentachlorophenol in a country. It 1s harmful to the
skin and care must be taken in handling the solution or preserv:tive
1tself, Ly wearing suitable gloves and rubber boots. There are no speciiil
proolems connected with air pollution and sludge formation. ome safety
features must be ircorporated in a double vacuum treatment piant due to
the presence of the solvent. Such features cculd be in the form of rupture
discs in the event of spontaneous combustion in the cylinder or storage
tank. Good anti-static arrangements must be used to prevent the build-up
of static electricity.

Pentachlorophenol has been successfully used for treatment of
sleepers or poles, as well as for constructional timber. The trend is
towards treatment of joinery timbers rather than for sleepers or poles,
mostly by the double vacuum ireatment process.

CONCLUSION

In conclusion, an attempt ag been made in this paper to broadly
outline the full range of treating equipment and preservatives, with
their advantages and disadvantages. As much information as could
conveniently be given on different aspects of manufacture, requirements
of skilled labour, requirements of raw materials, safety considerations,
pollution, etc. has also been discussed in order to present a clear
picture of the technology of wood preservation. It is hoped that from
these deacriptions it will be possible for developing countries to select
the best combirations possible, in line with their own specific requirements
and limitations.
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1. A semi-mobile plant using Copper-Chrome-Arsenic preservative.
It has a4 capacity of about ¢ cubic meters per charge. Tt can
be run by an air-coocled diesel engine or electric motor.

2. A stationary treatment plant using C.C.A. preservative set up
in the factory for a full test. It has a pressure cylinder of
| meter in diameter and 6 meters in length.
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3. A pressure cylinder 2 meters in diameter and 8 meters in
length. Note special design of Quick-lock door.

4. A complete stationary plant installation. Pressure cylinder
is 1.25 meters in diameter and !} meters in length. Capacity
of treating i8 5 cubic meters a charge.
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Se A self-contained mobile plant. Can treat 1 cbm. a charge.
Note air-cooled diesel engine and wheel equipment.
Can be towed by jeep, tractor, or even by bull or camel.
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6. Novel method of carrying poles for loading in trolleys of
oylinder - a bullook-ocart without the bullock!
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7 Pole slung under cart being lowered onto trolleys.
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