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WOOD PRESERVATIVES

Reguirements

Wood preservatives are chemicals that, when injected into wood,
make it unpalatable or uninhabitable to wood-destroying organisms., For
protection against decay, marine borers, and most insects, preservatives
must be poisonous or toxie. Protection againgt powder-post beetles can
be accomplished by any film that covers the “surface of the wood sc that
the insects cannot deposit their eggs in the pores. There may alsoc be
some chemicals that are repellent to insects rather than poisonous. For
general use, however, a preservative must have high toxicity. It must
also be chemically stable and permanent so that it will remain in the
wood for many years, have good penetrating properties, be safe to handle,
harmless to wood and metal, readily available, and reasonably cheap.
Additional requirements for special uses may include cleanness, paint-
ability, freedom from odor or color, fire resistance, moisture repellence,
freedom from swelling, or various combinations of these properties.

A number of these properties can be tested in the laboratory
and within a period of 3 to 6 months it can be determined whether the
material being tested is sufficiently toxic and sufficiently promising in-
other respects to receive favorable consideration. There is ne accept-
able laboratory test of permanence, however, and so far as all around
effectiveness is concerned no substitute for long-time exposure tests
under actual use conditions, It is necessary, therefore, to continue
observations on a new preservative for many years before its effectiveness
can be evaluated with confidence or compared with that of older materials.
This fact is seldom recognized by the promoters of new prescrvatives,

There are many materials that are capable of extendingz the life
of wood, UNaturally some are more effective than others;l all possess
certain disadvantages that limit their use, as well as advantages that
make them especially suitable for specific purposes., With few if any
exceptions, these preservatives fall into three general clagses:! the
toxic oils, like creosote, which are relatively insoluble in water and
of low volatility; the szlts that are injected into wood in the form of
water solutions; and preservatives that consist of a small percentage
(usuvally about 5 percent) of a highly toxic chemical in a solvent or
mixture of solvents other than water.

lThe effectiveness of preservative treatment, of course, depends on the
amount of preservative absorbed and the denth of penetration, as well
as on the preservative used, and the importance of this fact wust not
be overlooked,
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Coal-Tar Creosote

Coalwtar creosote is a black or brownish oil made by distilling
coal tar. The first fractions collected in tar distillation are the light
0ile, the residue is pitch, and in between is the portion that is saved for
wood-nieserving purposes. The character of the tar used, the method of dis-
tillation, and the tewperature range in which the creosote fraction is col-
lected «ll influcnce the character of the creosote oil. The character of the
various conl-tar creosotes available, therefore, may vary to a considerabvle
extent, Small differences in character, however, do not prevent creosotes
from ivin: good service, and satisfactory results in preventing decay may be
expected Iirom any coal-tar creosote that compliass with or closely aporoacnes
the reguirements oI standaréd specifications. » ’

Coal-tar creosote is the most important and most generally useful
wood preservative., Its adventages are (1) its high toxicity, which makes it
extremely poisonous to wood-destroying organisms, (2) its relative insolu-
bility in water and its low volatility, which impart to it a great degree of
permanence under the most varied use conditions, (3) its ease of application,
(4) the ease with which its depth of penetration can be determined, and (5)
its general aveilsbility and relatively low cost (when purchased in whole-
sale guantities).

Although for gencral outdoor service in structural timbers there is,
as yet, no better preservative than coal-tar creosote, for some special Hur-
poses it has certain properties that are a disadvantage. Without question,
freshly creosoted timber can be ignited easily and will burn readily, pro-
ducing o dense smoke. After the timber has scasoned some months, however, the
more volatile parts of the oil diseppear from near the surface and the creo-
soted wocd usually is but little, if any, casier to ignite than untreated
wood. Cn the other hand, after untreated wood has started to decay, often
within a few yoars, it is easier to ignite than timber that has been kept
sound by crcosotc “reatment. The extent to which creosoted wood should be
regarded as o Tire hazard has never been satisfactorily determined. The
only recommencation that can be made in this respect is that some preservetive
other then creosote should be used in places where fire hazard is considered
of utmost importance, unless the trcated wood is covered with a fireproof
coating of some kind, or othir protection is provided.

The odor of creosoted wood is unpleasant to some persons and may
be considered objectionable in dwellings. Foodstuffs that are sensitive to
odors sinould not be stored near crcosoted wood, Workmen sometimes object
to the use of crcosoted wood because it soils their clothes and because it

“burns the skin of the face and hands of some individuals, causing an injury
similar to sunburn. There need be no fear, however, that creosoted timber
has a scrious effect on the health of workmen handling or working near it,
6r on thc health of the occupants of buildings in which creosote-treated
material has Dbecen used.
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Creosoted wood can very often be used in sills and foundation timbers,
floor sleepers embedded in or resting on concrete, and even subflooring,
with little danger of the odor becoming objectionable,

The color of creosote and the fact that it usually cannot oe
painted over satisfactorily make it unsuitable for finish lumber or other
material where appearance and paint receptivity are of major importance,

Creosote_ Specifications

A number of specifications prepared by different organizations are
available for ereosote oills of different kinds. Although the cil obtained
under most of these specifications will probably be sufficiently effective
in preventing decay, the rules of some organizations are unnecessarily
difficult to meet and others are unnecessarily loose., Specification
TT-W-5568 for coal-tar creosote, adopted in 1941 for use by the United States
Government, will generally prove satisfactory and under normal conditions,
can be met without difficulty by most creosote producers. Since the entry
of the United States into the war, however, a shortage of coal-tar crcosote
has developed and it is much more difficult now to obtain creosote with a
low distillation residue above 355° C, The Government, therefore, has
changed this specification for the duration of the war as indicated on page 4.
The requirements of this specification are the same as those. of the American
~ Wood-Preservers! Asgociation for Grade 1 coal-tar creosote, with the exception
that the Government specification places a minimum limit on the amount of
distillate up to 355° C., while the AWPA specification does not, The require-
‘ments of spocification TT-W-556a arc as follows:

. 2
Coal-tar creosote shall have the following properties:™
The creosote shall be a distillate of coal-gas tar or coke-oven

tar® and shall comply with the following requirements: (Footnote 3 and
table on page 4,)

gCreosote conforming to the current issue of Specification 4 of the Ameri-
can Wood-Preservers' Association and that has o distillate up %o 355°_C,.
of not less than the limits stated in Section E-la, based on water—free
0il, will meet these reguirements.
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sethod of:!For pressure :For treating ties,

tanalysis, ! treatment of:lumber, piles, vosts,
: AWPA i poles ar for: and miscellaneous
: Standard: mixing with :structural timber or
: Yo, ! petroleum : for butt treating
: H : poles
: te——— - ——————— - ————
: ¢ Not ' Not : Not : Not
: : more! less ¢ nore : leses
: ! than!: than ¢ than : than
Water, wercent by volume v (10d) oz ¢ : 23 H
Material insoluble in benzol, (Bb) : 0.5 : 0,5 :
percent oy ;eighté : : : : :
- st o g = A ke o S i oo 4——-——-—.—:'“ - -.._...—_._—: ————— : _______ :_...-..4 :... ———
Coke résidue, porcent by weight: (74) : 2 i 2 :
e e e e § e et S T ————fem e e
Specific gravity ot 38° Ci com-i  (1gg) P oq.07 ¢ : 1,03
nered with weter at 15,8% €, ¢ : : : :
Distillsate shall be within the : : : :
following limits (percent by : s : : :
weigh', water-free basis) ;o (11e) : : :
Un t» 210° C. : I : B :
Up to 235° C, : ¢ 25 : 25 :
Up to 335° C,2 : : LI . 65

“* 65 during the war

§0wing to the compzlexity of the chemical coixposition and physical properties
of coal-tar creosote, and to the fact that some of the same coimpounds and
propertics wiickh characterize coal-tar creosote are found in certain
petroleunm derivatives, the determination of the purity of creosote is
difficult. T™isn there 1s not certain assurance that the oil is a pure
product, the following tests will aid in arriving 2t an opinion as to its
coal-tar ori.in:

A, Fractiou distilling between 210° and 235° O, is -usually solid
or contains some solids when cooled to 25° C. .

B. All of the fractions up to 315° C. contain tar acid in varying
znounts, usually at least 1 percent, calculated on the amount
of the fraction tested (26Y).

Co The specific zravity of the fraction between 235° and 315° C. is
usvally not lower than 1,025 and specific gravity of the fraction
between 315° and 355° is usually not lower than 1.085 at 38° C,
compared wikjh water at 15,5° €. Eowever, some pure coal-tar
dlstillates fall slightly below these limits,

If tho sauslo does not comply with at least one of the foregoing tests,
it is undouvtedly not a pure cozsl-tar cruosote,
(Footnotes 4 and 5 on page &)
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A list of producers and dealers in coal-tar creosote can be _
obtained, upon request, from the Forest Products Laboratory, Madison, Wis,

OTHER WOOD-PRESERVING OILS

Crystal-Free Coal-Tar Creosote

This term applies to a coal-tar creosote from which some of the
crystal forming materials have been removed so that the oil will flow freely
at ordinary temperatures and will not deposit crystals in its container.
These oils are more convenient to handle than ordinary creosotes, but their
general properties and effectiveness are similar, AWPA and Federal specifi-
cations are available,

Carbolineums

Carbolineums (anthracene olls) are coal-tar distillates of higher
specific gravity and higher boiling range than ordinary coal~tar creosotes,
but their general properties and preservative effectiveness are similar to
those of coal-tar creosote, They are usually sold under proprietary or
trade names. AWPA and Federal specifications are available for anthracene
oils, : :

Water-Gas~Tar Creosote

Water-gas-tar creosote is made from water-gas tar in much the same
way that coal-tar creosote is made from coal tar, Water-gas tar is the
tarry residue remaining from the use of petroleum oils in the manufacture
of water gas, It is therefore a petroleum product and not a coal product,
end the composition of both the water-gas tar and its creosote are some-
what different from the respective coal products. Although water-gas-
tar creosote is not considered so toxic or so generally effective as

éSamples of creosote taken from working tanks may show an increase in matter
insoluble in benzol due to treating operations, Such increase is permis-
sible if it does not exceed the specification limit by 1 percent, and if
it can be shown that the original fresh creosote was of specified quallty.

éSamples of creosote taken from working tanks may show a decrease in distil-
late up to 355° C,, due to treating operations, Such decrease is permis-
sible if the minimum does not fall below the specification limit by 2
percent and if it can be shown that the original fresh creosote was of
specified quality.
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coal-ter creosote, it is known to be & sood preservative; wood that has
teen Jeenly nenetrated with 1t will have satisfactory resistance to decay.
Aside from lower toxicity, the advantages and disadvantuges of water-zas-

tar cresscte sre generally similar to those of the coal-tar product.

Wood-Tar Creocsote

Wond=tar creosotes are made by distilling wood tar. Just how they
compare in effcctiveness with ccal-tar creosote has not been established,
but it is certain that when of good quality and properly injected they are
highly effoctive, Wood-tar creosotes are not extensively used for the
commcrcial preservation of wood because they have not been produced in
eufficiently large auantities of satisfactory and uniform quality and price
ta attrrct the attention of large consumers,

Tar

Cozl tars have seldom been used alone (except occaesionally in

" treatin. railway ties) for preserving wood, because obtaining good penetra~
tion with them is usually difficult and because they are less poisonous to
wood~destroying fungi than the creosotes, Service tests have demonstrated
that surfrce coatings of tar are of little value, but, when good absorptions
and deecp wonctrations are ottained, it is reéasonable to expect a satisfac-
tory desree of cffectivencss froum treatment with coal tar,

Woter—-gas tar has been used less extensively then coal tar bdut,
in cortrin ouscs where fence posts have been thoroughly impregnated with it,
the results have been excellent. Wood tar also probably has value but
little inforiantion is aveiluble about it,

Creosotc-Coal-Tar Solutions

Srcosote-cosl-ter solutions are very comsonly used in the treat-
ment of rrilwey tics in the ecstern pert of the United States., The nddi-
tion of tac tar, sometimcs in proportions es high ns 50 percent, not only
reduces the cost of the preservative, but it also decreascs thce tendency
of the trosiod wood to check in service. The tar uscd should be of relom~
tively low viscosity snd frec from watcr and suspended solids. Wood thnt
is thoroughly impregnated with a good crcosote-tar solution will probably
lest ~bout ns long as wood similrrly treated with straight coal-tar crcosotcs
Tor solutions do not penetrete so rendily as creosotc, they leave the wood
dirtier to hrndle, and they nre more likely than crcosote to causc trouble
by "tlecding" to the surfrce of the wood, AWPA and Federal specifications
for crcosotc—coal-tar solutions ~re avnoilable,

5149 -



Petrolecum Oils

Crude oetroleum, fucl oil, gozs oil, and waste orcak-case oil are
frequently suggested as possible wood preservatives end mony experiments
have heen mcde with them., Experience has demonstrated, however, that
petroleun oils used alone are not to be relied upon, Occasionally good
results have beeon obtained, but in meany instances complete failure has ro-
sulted,

Crcosote-Petroleum Solutions

Y

{

Potroloum is often rdced to cosl-tar creosote, in proportisns cof <0
to 60 percent, tut the more commonly used mixturgs have from 45 t< bH mercent
of petrolcum. Creosste-petroleum solutions ~re very extensively used for the
trestment of tics, lumber, ~nd timber in the western and middlewestern parts
of the country. The petrolewn must be sclected with cnre, 0 avoid tho
precipitation of sludge that occurs upon the additiosn of some petroleoums to
creosote. The creosote-petroleum solution is less toxic ond penetrates loss
rerdily than straight creosote, but long experience has shown that wood, well
impregznnted with crensste~potrcleum sclution, has similar decay resistance
to that of weod treated with streight cre-s te., 4 Foderal specification for
crecsonte—potroloum solution is cvailable, '

Zinc Chloride

Zinc¢ chloride is the water-soluble wood proservetive that wns for
meny ycors most extensively used in the United Statoes. It has been displaced
to o considercblic cxtcat in recent years by car~mnted zine chloride rnd '
certrin proprictary sslt proservotives which have frund cxtensive usc. Thoe
principal cdventages of -inc chloride ere rcletive cheapncss, general avell-
£bility, uniformity of quality, cleanlincss, lock of odor, case ~»f shioment,
end lack of Tire hrzard. Its chicf disadv-ntage is its tendency to leach
out of wod thot is in contaect with woter or soil,  The water thot is in-
jected with the zinc chloride temporarily rdds comnsiderably to the wsinht of'
the wood cni, in order to aveid shrinkage troubles, must oe dried out before
the wond is uscd in buildinge,

Yhen injected into wood in the usurl cuantity (ebout 1/2 t5 1 2ound
of dry snlt per cubic foot) zinc chloride hre o slisht offect in reducing
inflammrbility., In quentitics of several pounds of zinc chloride per cubie
fort of wosd the inflammsbility of the wond is reduced markedly, butb such
high absorptions would be likely t- damage the wood and are not used vhere
the mrintenance of meximum strength is necescary.

Zinc chlsride treated wh~d, properly dried ~fter trecatment, finds
use in the constructisn ~f buildings, especially in the ronf planking of
factory buildings where high relotive humidity fevors the repid decay of
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