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i nvention relates to a method of. preparing a supersaturatuqnd;ngEE@mAsngtN'
to a supersaturated sol ution prepared jn accordance w th the mdmacee

met hod being suitable for the preparation of a supersat ur stedsekation=st
an inorganic salt SQuTEdNS ANIRRHAAUS Baiffrrofpel ul eg for the

i mpregnati on of wood; and the 10 inverﬁif&on a s&“gxtends to a method of

i mpregnati ng wood usi ng such a solution. According to one aspect of the

I nvention there is OVI ded a nethod of preparing, a sol ution of an

i norgani c salt sol SiIN GENIJ O gelates tey i prepar SDpeEsapuRtedt ur at ed at
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sol ute and anpsagc, Y8BARAnPAERIRIS, bekNoAESBILALIies sBlich

constituent s e group condi st ng o waxes and m xtures

thereof are nprepdréd dietabesrdahbe wetly theomptiastcheanethodrbeihgrsaitablepr i si ng an
enul si on havi ng -an aqueous phase having the solute dissolved therein, the

proportions ofonthe preparatianeof 8 supersadirated: mlutlbnmgpmmoegamd salt t hat the
mass rati o of said, di ssolved sol ute: ter theaueo.usé)g,h se,is greater

than that in SO in3f agieqys sofvsRt.Jise %%Iq}?émPFF 1gn. RE phase at
the same tenpggAtHL §nvéntion also extends to a method of impregnating wood

using such a solution.

According to one aSpect of the invention thefe is provided a
method of preparing a solution of an inorganic salt solute in an
aqueous solvent which is. supersaturated at ambient temperatures
below 30°C with regard to said solute, the method including a mixing
stép whereby an aqueous. solvent, an inorganic salt solute and an
organic dopant comprising both an emulsifier and a constituent
selected from the group consisting of oils, waxes and mixtures
thereof are mixed together, thereby to produce a mixture comprising
an emulsion having an aqueous phase havfng the solute dissolved
therein, the proportions of the constituents of the mixture being
selected so that the mass ratio of said dissolved solute:water in the
aqueous phase is greater than that in a saturated solution of said

solute in said aqueous phase at the same temperature.

By a supersaturated solution, which can also be regarded as a |
-supercooled solution, is meant a s'olution which, at the temperature

at which it 1s cons1dered comprlsmg a sofvent having, dissolved |
therem a proportlon of a solute Wthh is hlgher than the proportion

of said solute which would be dissolved in said solvent in a saturated
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sol ution, is meant a solution which, at the tenperature at
consi dered, conprising a solvent having, -dissolved therein,.a

By a supersatwurated sol ution, which can al so be regarded H%‘,ﬂ? %@‘gﬁ;%&%ﬁhl
220 é— AW~

proportion of a solute which is higher 4han the proportion of said solute
whi ch woul d be dissolved in said solvent in a saturated solution of said
sol ute in purash{dh bf s&idl IRl ¥ehire! f&rﬁ“ﬁfsii&@&v&ft.iﬁﬁﬁxr&%ﬂﬁr ggure in
question. 5 Wien the dopant Is a Wax or oil, the mXxing step may conprise
an enul si fi catthetempemtur@nih ginsstiomul si fication step may conprise using an
organic enulsifier to facilitate the enulsification.. 10 | n ot her
words, the m xing step may conprise m xing the solvent and solute with a
sai d dopant which Wriﬁ*esﬁ@oth an organic e Ialifie.r.and an organic
constituent selecte S fOPERLID & QT Qs oRCHAUENE SR MANG ni xt ur es

0
thereof, the gy r Xl S hej ' of an
~enul si on conpri s!ﬂr%ﬁséﬁdé@gbs%%%{bgh% ’ (rah?rlﬁil gﬁoieggilé\m?&chﬂ%f#k%ﬂ q%é%ani C
phase. The emgophpri® udifig bhsgaRic\epiulsifier Yo Facitifate $hé epulsifitiadn.e for

emul sifying a m xture of an aqueous |iquid phase and an organic liquid
phase such as a m xture of water and oil or nolten wax. The enul sifier

In other words, the 'mixing step may comprise niixing the
solvent and solute with a said dopant which comprises both an
organic emulsifier and an organic constituent selected from the group
consisting of waxes, oils, and mixtures thereof; the mixture formed
by the mixing step being in the form of an emulsion comprising said

aqueous phase emulsified with an organic phase.

The emulsiﬁe; is thus conveniently an emulsifier suitable' for
emulsifying a mixture of an aqueous liquid phase and an organic
liquid phase such as a mixture of water and oil or molten wax. The
emulsifier may be a so-called oil-in-water emulsifier, ie an emulsifier
suitable for preparing an oil-in-water emulsion, in which the organic
phase forms the discontinuous phase in the form of droplets dispersed
in the aqueous phase, which is continuous; 6r the emulsifier may be
an oil-in-water emulsifier, suitable for preparing an dil—in—water

emulsion. °

Conveniently the emulsifier is a water-in-oil emulsifier, the
emulsification comprising dispersing the aqueous phase in the organic
constituent to form a water-in-oil emulsion in which the aqueous

phase is discontinuous and the organic phase is continuous.
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20 may be a so-called oil-in-water enulsifier, ie an enulsifier suitable

> for preparing an oil-in-water emulsion, in which the organic phase forms
the di scontinuous phase in the formof droplets dispersed in the aqueous
phase, which is continuous; or the emylsifier may be a water-in-oil
Shrrul sif : e_r],c ~suitable for preparing a water-i n-oil emul sion. 25 Conveniently

e emul sifier is wat er -i n-oil sifier A | conprisin

di spersing the aqL_@b%glegl’hoa‘gﬂlagr?ofﬁgw&@hﬁéalc%l@?g%ﬁ?BFWO(rafrfne a w )
wat er-in-oi | REubsiOomikéd Wi the! fhedlls 88H2nP 16 $6rmh artiniGAlNiniXwues!s and the
organi ¢ phase rs contl nuous. 3" The nethod may conprise an initial mxing
st ep wher eby cohgprikingrbid squeons phase bmubsified, weithy thesdopamnt; feltowed m an
initial mxture coggr I sing said aqueous phase enul sified wth the dopant,

fol | owed by byt ufe et mixinggstﬁp'@\dlenm theysalute isgnined WEh e dBitig ¢ h t he
initial mxture, to formsaid.m xt 1.S1 h

sol ution. ThéMXWES: ) W ;("c}% %"”cl@péﬁg ?%28 rl},gt}rég&h?egfp%g%@?%%g? ggd

t enper at ur e, S%}de/ 30[err]C, preferably above 50[err]C, eg 70[err] C, at

which all the concg}'ituents of the initial mxture are liquid; and the

further m xing step may take place at anbient tenperature and bel ow
30[err]C.

The initial mixing step may be carried out at an elevated
temperature, above 30°C, preferably above 50°C, eg 70°C, at which '
all the constituents of the initial mixture are liquid; and the further

mixing step may take place at ambient temperature and below 30°C.

The mixing may be such as to provide a mass ratio between

the water in the aqueous phase and the dopant of 40:60 - 80:20.

According to another aspect of the invention there is provided
a solution of an inorganic solute in an aqueous solvent, the solution
being su'persaturated' at temperatures below 30°C, the solvent
comprising an aqueous phase having, dispersed therein, an organic
dopant comprising both an emulsifier and a constituent selécted from
the group consisting of oils, waxes and mixtureé thereof, and the
mass ratio between the water in the aqueous phase and the dopant
being 40:60 - 80:20.

The dopant may be emulsified with the aqueous phase. In this
case the emulsifier may be a water-in-oil emulsifier, the dopant and

aqueous phase forming a water-in-oil emulsion.



The m xi ng may be such as to provide a mass ratio between the water in the
“agueous phase and the dopant of 40:60 - 80:20. According to another aspect
of the invention there is provided a solution of an inorganic solute in an
aqueous sol vent, the solution being supgr sat ur at ed at tenperatures bel ow
30[err]C, the solvent conprising an aqueous phase havi ng, dispersed _
therein, an organi p&(g;a I Sd :bot Sl fd nstituent
sel ected fromthe ggﬁp oﬁgﬁgﬁ?ngdlg n%?l%,%)%?gcgnif %élf?%gegm'?ﬁereof, and
the nass rati deeeivarenchloeinatsderparaffih ewasnes o polydiaglenandvdxes dagant being
40: 60 - 80:20. The dopant may be enulsified with the aqueous phase. In this
case t he enul gniXtaresnthgréof. a water-in-oil emulsifier, the dopant and '
aqueous phase formng a water-in-oil enul sion. 4 The dopant may conpri se
a wax which is selected from beeswax, chlorinated paraffin waxes,

b “suth ae bessaat L 13X AT 8, phlnel oS, HRh 2D REBART e

pol yet hyl ene vgn@fetWaxes duckeadichldHimhed TReaffid eaxRs! polbydtRylere t he wax
may be a soft paraffin wax or slack wax; or it may be a bl'end of a

so-cal | ed waxes and the like are preferred. More particularly, the wax may be

a soft paraffin wax or slack wax; or it may be a blend of a so-called
soft paraffin wax or slack wax, together with at least one so-called

- hard or high-melting-point oxidized wax.

A soft paraffin -wax or slack wax is an oily wax, ie a wax
having a relatively low congealing point, typically about 15-50°C,
having a typical wax content of 75-90, eg 80-85% by mass. An |
example of such a wax is that marketed in South Africa by Sasol
Chemical Industries (Proprietary) Limited under the trade mark
WAKSOL A, which has a congealing point of 29-33°C, typically
30°C. Hard or high-melting-point oxidized waxes typically have
higher congealing points of about 70-90°C. An example of such a
hard wax is that marketed in South Africa by Sasol Chemical
Industries (Proprietary)- Limifed under the trade mark
SASOLWAKS A6, which has a congealing point of. 75-80°C,
typically about 78°C. Additional waxes which can be used include
that marketed in South Africa by Engen Limited under the trade mark
ENGEN SLACKWAX 150, a slack wax, and fhat marketed in South
Africa by the NCP Division of Sentrachem Limited under the trade
mark PLASTICLOR, a chlorinated paraffin wax.



soft paraffin wax or slack wax, together with at |east one so-called hard
“or high-nelting-point oxidized wax. A soft paraffin wax or slack wax is an
oily wax, ie a wax having a relatively | ow congealing point, typically
about 15-50[err]C, having a typical waxgcontent of 75-90, eg 80-85% by

mass. An exanpl e of such a wax is that Tarketed in South Africa by Sasol

Chem cal Industries i e r : KSOL A,
whi ch has a congeal y%?%@?hﬁ%@%%%%ﬁﬂ?%ﬁg&%@%%ﬁ?I&MﬁHard or
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of about 70-90[err]C. An exanple of such a hard wax is thaf nmarketed in
South Africa bipdeesdal wake eilcmay|bedusedr bedtselfProprietary) Limted under
the trade mark SASOLWAKS A6, which has a congealing point of 75-80[err]C,
typically about 78[err]C. Additional waxes which can be used include that
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chl orinated paraffin wax. urally, instead of using a wax™as
descri bed abov&asoh Gllearidalnindubtries { Broprietaryd dfimifedraider theverademaskack wax

i th il or.
Miha wexy oy ARSOL F.

For use with unchlorinated paraffin waxes and/or oils, the
emulsifier may be a long chain fatty acid having a carbon chain
length of at least 12 carbon atoms, eg 16 - 20 carbon atoms, such as
oleic acid or stearic acid. The long chain fatty acid may be present
in a quantity of about 0,5 - 1,5% by mass of the wax and/or oil.
The emulsifier may, instead, be an alkyl polyethylene glycol ether.
A suitable alcohol polyethylene glycol ether is that marketed by Hiils
AG (South Africa) (Propriétary) Limited under the trade mark
MARLOWET PW. The alkyl polyethylene glycol ether emulsifier
may be used in proportions similar to those set forth above for long

chain fatty acid emulsifiers.

For use with chlorinated waxes and/or oils, the emulsifier may
be a nonyl phenyl polyether. A suitable emulsifier of this type is that
marketed under the trade mark EMULSIFIER 2757 by Hoechst
(Proprietary) Limited. This emulsifier can also be used in proportions

amounting to 0,5-1,5% by mass of the associated wax and/or oil.

Preferably, the wafer:dopant ratio is in the range 54:46 -
70:30; and in the particular application of the invention to the

.impregnation of wood described hereunder, Water:dopant mass ratios



I ndeed a waxy .oil may be used by itself. Waxy oils typically have a wax
*content of about 5-20% by mass. Suitable waxy oils include that marketed in
South Africa by Sasol Chem cal Industries (Proprietary) Limted under the
trade mark WAKSOL F. For use with unchgorinated paraffin waxes and/or oils,
the emulsifier may be a long chain fatty acid having a carbon chain |length
of at |east %agaﬁé’%glﬁbgéﬁ1ineﬂ1e11§nge?ﬁ:@ﬁrbgﬂzﬁ,oﬁfefeﬁﬁgh 6Bs4@!-ei ¢ acid or
stearic acid. The long chain fatty acid nmay be present in a quantity of
about 0,5 - 1653Sby mass of the wax and/or oil. The enulsifier my,

i nstead, be an al kyl pol yethylene glycol ether. A suitable alcohol

pol yet hyl ene glycol ether is that narketed by Huls AG (South Africa)

(Proprietary) Lim{ed. und t he. d K MARLOAET PW. Th | kyl |
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trade mark EMULSIFIER 2757 by Hoechst (Proprietary) Limted, This
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salts include wood preservative and/or flame retardant salts, which

may be used alone or. as combinations. Examples are diammonium
phosphate, monoammonium phosphaté, ammonium chloride,
ammonium sulphate, borax, zinc chloride, orthophosphoric acid,
boric acid, ammonium sulfamate, the hydrate of sodium
oxyfluoroborate, ammoniacal basic zinc chloride, disodium octaborate
tetrahydrate, ammonium biborate, ammonium pentaborate and

mixtures of any two or more thereof.

The solution may thus form a wood-treatment composition for
the impregnation of wood, the inorganic solute being selected from
the group of wood .preservative salts and flame retardant salts
consisting of diammonium phosphate, monoammonium bhosphate,
ammonium chloride, ammonium sulphate? borax, zinc chloride, |
orthophosphoric acid, boric acid, ainmonium sulphamate, the hydrate
of sodium oxyfluoroborate, ammoniacal basic zinc chloride, zinc
octaborate, orthophosphoric acid, boric acid, ammonium sulfamate,
ammoniacal basic zinc chloride, disodium octaborate tetrahydrate,
ammorﬁum biborate, ammonium p'entaborate and mixtures of any two

or more thereof.



6 may be enployed in the range 55:45 - 67:33, preferably 60:40 - 65:35.

» While the broad idea of the invention as described above is applicable, in
principle, to increasing the solubility of any inofganic salt solute in an
aqueous solvent, a particular applicatyon of the present invention is in
the preparation of supersaturated solutions in accordance with the present
invention for the Prafesredavocd prdservativeandi/oofigaretardaat saltsisehiden t he
treatment of wood. Such inorganic salts include wood preservatiyve and/ or
fl ame ret ar deamoygiiom, phmpimtmsod;@nmg@tabaramée@ahﬁkagbnmrrlu%\taicmws. Exanpl es

are di ammoni um,ph h . ' h h ' '
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anmoni-um sul f t d f ¥ ox¥f LHAh t Hapdi acal basic
zinc chloride; i g%ﬂtl%%u{oﬁc/t g@?ﬁ% e ?gg?iaf%diégte, aemgggll?uﬁmh%%oor ate,

ammoni um pent aheidHigmARAIpHa%é WiklS agy ony dmanere odr thet aboeefborbime sol ution
may thus forma wood-treatnent conposition for the inpregnation of wood,

t he i nor gani ccompotrdfhei ng sel ected fromthe group of wood preservative

salts and flame retardant sal'ts consisting of di amoni um phosphate,
nmonoamoni um phosphat e,

When used together, the preferred mass ratio of boric acid to
borax is 2:3. When used together, the preferred mass ratio of
ammonjum phosphate f_'o ammonium sulphate is 8:2 - 3:7, and is
preferably about 1:1; and, when used together, the preferred mass
. ratio of ammonium phosphate, ammonium sulphate and one or more

boron compounds is 1:1:1. °

Naturally, in the preparation of a supersaturated solution for
the purpose of wood impregnation as described heljeunder, the
proportion of the inorganic salt dissolved in the aqueous solvent phase

_ will typically be as high as possible, ie substantially supersaturated,
and at least higher than the proportion of said salt in pure form

dissolved in pure water to form a saturated solution. -

The invention extends to a supersaturated solution as described
above, which has been prepared according to the method of the

present invention as described above.

The supersaturated solution in accordance with the present
invention containing an inorganic salt will typically be employed for
the dip treatment of wood, eg wood sawn into boards ‘or planké. In
such treatment the wood is in the form of green timber, saturated

with sap and the wood treatment salt or salts are applied to the wood



ammoni um chl ori de, ammoni um sul phate, borax, zinc chloride, orthophosphoric
s;acid, boric acid, ammoni um sul phamate, the hydrate of sodi um

oxyf |l uor oborate, ammoni acal basic zinc chloride, zinc octaborate,

ort hophosphoric acid, boric acid, ammongum sul famate, anmmoni acal basic zinc
chl oride, disodiumoctaborate tetrahydrate, anmoni um bi borate, ammoni um

pent aborat e angy nfhst $ippin®f t@Torme ﬁ?eﬁ‘?{recézilﬁiﬁ%- the wodd ffefHeed wood
preservative and/or fire tetardant salts include amoni um phosphate, sodium

oct abor at e t et supeysatatraed beolutioaciwhichi formespaft lodr ian amwisiond imor ax,
m xt ures of ammoni um phosphat e, and .anmoni um sul phate, . mi xtures of amoni um
phosphat e, anm@¥FFOTARRGH WHEY theainyeationonEhe ingxgagicsalisin thesaauemison

conmpounds. Wen, used. l,0get her. he pi.eferred . nmass rati f _borjg.acid to
borax is 2:3. ;8 ?@8&% ,en[ﬁ'éﬁ'ﬁfeépg)r Py A pg[ﬂ?%w&o ni um

phosphate to aiHE%EHEirﬁlﬂfHﬁét\ﬁo&fs y2 - 3.7, and is preferably about 1:1;
and, when used together, the preferred mass rati o of amoni um phosphate,

ammoni um sul phate and one or nore boron conpounds is 1:1:1. Naturally, in

the preparation of a supersaturated solution for .
The invention accordingly extends to a method of treating

'wood by impregnating an inorganic wood treatment salt into the
wood, the method comprising coating the wood in a green state with
a supersaturated solution as described above, to form a layer of the
supersaturated -solution on an outer surface of the wood, and allowing
diffusion of the inorganic wood treatment salt dissolved in the

solution to take place into the interior of the wood.

Conveniently the wood is smooth-sawn, the coating being by
dipping the wood in. the solution with the éolution at room
temperature. By green wood is rﬁeant wood which is uncured and
not dried, and is sufficiently freshly cut for water therein to make up

at least 50% of its mass.

The method may include the step, after the dipping, of
stacking the wood to provide an open stack containing air ';paces, the
method comprising leaving the wood in such stack during said
diffusion of the wood treatment salt into the wood, with the wood

exposed to ambient air, to permit the wood to simultaneously dry.

As indicated above, green wood may, prior to the dipping,
first be smooth-sawn, as contrasted with rough-sawn. Furthermore,

the dipping may take place with the solution at room temperature. -



t he purpose of wood inpregnation as descri bed hereunder, the proportion of
‘the inorganic salt dissolved in the aqueous sol vent phase will typically be
as high as possible, ie substantially supersaturated, and at |east higher
than the proportion of said salt in purg formdissolved in pure water to
forma saturated solution. The invention extends to a supersaturated

sol ut i on as descr| bPHe aheue, iitdhe EpebeR e PRERAL AECORAMTInb ¢ he

nmet hod of the present invention as cri bed ab he super saturat ed

sol ution in adasheanoee mdllhdéﬂtesnep,Sﬁtﬁr the\dpping of stidledrwtaekiag o Nor gani c
salt wll typically be enployed for the dip treatnment of wood, eg wood sawn

into boards orﬁllﬁt &ckmg sﬁdhetwm H’B’hﬁrﬁb)’eamnl stack of tplanks or of green
tinmb t ed dth at t | t |t i ed
Lo the woad B %%“03&@53@935&5 PIORIRD: itk iy eices TatTabeReEn e wand of
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with the invention salts eauous ase
emul si on t hen déséfibed dﬂﬂm@fﬂeoﬂ therwond Oireiﬂmentb@alt Vingo tthe WRydidym of the

wood sap. The invention accordingly extends to a nmethod of treating wood by
i npr egnat i ng greferablyaso @sviocathieweafutk penetsation of dhe Iselution into the

wood, and, also, to permit subsequent drying of the wood. A

particular feature of the invention is that the stack may be left open

and exposed to-ambient air for the entire period that the stack exists,

ie from the time of dipping until the wood is dry.

Although the method as described above with reference to the
treatment of gauged or smooth sawn timber, it can naturally also be

applied to rough sawn timber.

The present invention, when applied to the treatment of wood,
has a number of particular advantages, with particular reference to

the example as described hereunder.

The Applicant hés dip treated wood by dipping it, typically in
the form of boards or planks, inaqueous solutions of wood treatment
salts, the wood being in the form of green timber. In such treatment,
the wood is close—staci(ed, with the boards or planks in face-to-face
and edge-on abutment, and the stack so formed is typically being
wrapped in impermeable sheeting, to maintain a high moisture
content in the wood during diffusion of the wood treatment salt into
the wood, from a surface layer or coating of the solution in which
the wood has been dipped, on the outer surface of the wood.

Typically the sheeting is of a suitable plastics material such as



wood, the nethod conprising coating the wood in a green state with a
Supersaturated solution as described above, to forma |ayer of the
supersaturated solution on an outer surface of the wood, and all ow ng

di ffusion of the inorganic wood treatmnmenyg salt dissol ved in the solution to
take place into the interior of the wood. Conveniently the wood is

smoot h- sawn,  t hsoloeatylére, kaidibe BiackiipRe Mtd}@é&%ﬁﬁt@nﬂ?@o%féﬂ fid) Wi th the
solution at roomtenperature. By green wood'i's meant wood ich is uncured
and not dried, @mat ﬂ&asstaﬂﬁqmtentdgfﬂisnmsbfyhemodd)ltreaanmt sdieintortheo make up

3 ppi ng, E?‘ﬁ?&b&%ﬁ%@aﬁg% a5 o 228 W, depenaiain thewhgda; d
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to anbient air,hkodifRisiod is Ews%a@aed th e k@i‘fic‘i&&e&uébi’hgi’éw uﬁﬁ stapfi gat ed

above, green mnod may, prior 1o the dipping, first bé snooth-sawn, as

contrasted w t unwrappedaamd d'estatckedmnd ist thendupydlly thexgaftek atipkese Wi t h
the solution at room tenperature. 9 The wood treatnent aspect of the

present i nvent i Sackasor stacked i adilleted staskitaepermip drying of thaditabemi ng, of
?t | cker-stacki r19u1gif1ermore, in this prior dipping process, in order to achieve high

surfa-tce loadings of dipping solution on the wood which is dipped, it
is customary to use rough sawn timber, to increase the surface area
of the timber, so as to obtain as much wood treatment salt in the
form of a layer or coating on the dipped timber as possible. For the
same reason, saturated solutions of wood treatment salts, at elevated

temperatures, have usually been used.

The concentration of the aqueous solution of wood treatment
salts which is used to form the emulsion, i.e. the total mass of
inorganic salt per litre of solution, may be about 200g/¢ - 500g/¢ or

more, and is preferably as high as possible.

The wood treatment solution may include a salt dispersant. A
suitable salt dispersant has been found to be that marketed in South
Africa by American Cyanamid Company (USA) under the trade mark
AEROSOL 22. This dispersant comprises tetrasodium-N-1,2-
dicarboxyethyl-N-octyldecyl-sulfosuccinamate. The salt dispersant
may form from about 0,5 - 4 % by mass of the emulsion.

The wood treatment salts may .also include a small amount of )
an alkali or base. For. example, a small amount of potassium

hydroxide may be added for the purposes of saponification of the



filleted-stacking of the wood, whereby an open stack of planks or boards of
“the wood is provided with air spaces therebetween, the nmethod invol ving

| eavi ng the wood in such stack during the above described diffusion of the
wood treatment salt into the wood, pragerably so as to achieve ful
penetration of the solution into the wod, and, also, to perm.t subsequent

drying of th . l.C eat ur e | nf.ion is t.hat the stack
may be |eft %W%nd%§g§igd lfﬁ%'bg%ﬁﬁg&tl?ea%tld%}n ?@g‘g—%ﬁ‘ﬁ’i ZOHBIP8d that the
stack exi sts,oighout @103 1€, D7% ©f nthsPPiftHe “Rhilsiohhe wood is dry. Although
the nethod as descri bed above w'th reference to the treatnent of gauged or
snooth sawn tinber, it can naturally also be applied to rough sawn ti nber.
The present invention, when applied to_the treatnment of wood, has a nunber
of particul ar advahi&geeod prereryative csaltsy asefirdieried ahpvehemayahpl e as

Lypi cal Ly 1 n Sel b roft g BEhpCOyadf Seltbfe b phSles hehidiBeof wooa
treatnent saliic 1af1 YBAMCLBKINS, Hbrkke Hophk" Ponfyibhe! SHlPTas fhrsuch

treatnment, the wood I's close-st or plan in

face-to- f ace matketstd én Soutb Wffentby Borhx Tonsbliddted LifndtedRchdes thepi cal |y
bei ng wapped in inperneable sheeting, to maintain a high noisture content

in the wood duadengnatkf NEOBOR,f anhydrons boraxsuchkras thattmarketed im wood, from

a surface layer 'or goatjng of the sQlutipn.in ich the wopd h been '

di pped, on t %t@fn%hyg%%ragﬁepﬂ@?m&fiunlte under tﬁe trade mark
'DEHYBOR, disodium octaborate tetrahydrate such as those marketed

-

in South Africa by Borax Consolidated Limited under the trade marks
POLYBOR, SOLUBOR or TIMBOR, ammonium biborate,

ammonium pentaboraté and mixtures of any two or more thereof.

The wood preservative salts are preferably selected form the
group comprising POLYBOR, SOLUBOR or TIMBOR, boric acid,

mixtures of boric acid and borax.

The mass ratio of boric acid to borax in the mixture of boric

acid and borax, as mentioned above, is preferably about 2:3.

The mass ratio of boric acid equivalent to wax -may range from
1:1 - 1:5. The preferred mass ratio is about 1:1,5. By boric acid
equivalent is meant the mass of dissolved boric acid which provides
the same amount of boron atoms in solution as the dissolved boron

compound.

The retention level of boric acid equivalent i.e. the mass of
boric acid equivalent per volume of wood for adequate preservation

generally ranges from about 2 - 10 kg/m3 depending on the



Typically the sheeting is of a suitable plastics material such as 10

* pol yethyl ene, and the stack is kept wapped sufficiently long for full, or
at | east adequate, diffusion of the wood treatnent salt into the wood to
take pl ace, usually about 2-6 weeks, degpending on the wood nvoisture
content, wood perneability and anbient tenperature. Wen the diffusion is

regarded to b £ici , i |
0 SO&HEE’F% 1§ '\R/hg{h] gﬂ{rﬁkﬁw woE 1§Fe§§5$éds. WWeg?g‘Cke din a

dest acked, and 1S n usu ereafter sticker- stack

filleted stackighernetentiondeyelngagfgenbeally béaee?uifecr iffthe reated woddhi s pri or
di ppi ng process, in order to achleve-high surface | oadi ngs of di pping
sol ution on t isesubjectedtio savers weathering, fori example dfitheytreated 3oedisgh sawn

tinber, to increase {.he surface area of, t.he tinber t bt ai h
‘wood treat nenP€EQ ’ccahﬁ qxwew@mmm% withy Feeowa@saﬁh?}?f&f?fﬁfglﬁe gleg ? is_rrbmejrC

as, possi bl e. gg&iéh%ggn;gaé{ §§Z%tauh%a_t Ltbaﬁlgﬁﬁolﬂé Bﬂ?fegfed‘_ﬁ?éhdd’neat ment

salts, at ele ave us y been*used. e concentration

of the agueougevedliniheotaselofWPe6 Whit ¥RXposed temilderb.d. dnysotécted form t he
enul sion, i.e. the total nass of inorganic salt per litre of .solution, may

be about 200gbr serhbBpgitected envieonmants| swpatheringbmayadehiagputs2 possi bl e.

The wood treatnent ol ution may i nclude a salt dispersant. A
5 kg/m?3. Y - P

The retention level of the wax may be about 9 -15 kg/m3 in

the case of severe weathering and about 3 - 7,5 1_~:g/m3 in the case of

milder weathering.

The mass of wood preservative salts dissolved in the aqueous
solution which is used to form an emulsion may amount, on a dry
mass basis, to about 50 - 400 g/¢ boric acid equivalent, preferably

150 - 300 g/¢ boric acid equivalent, of the emulsion.

The emulsion may, naturally, include a pigment-imparting
substance such as iron oxide or a suitable dye to impart colour to the
treated wood. = In addition the emulsion may naturél}y contain
add_itional wood treatment compounds, such as anti-sap-stain -
compounds, anti-mould compounds, anti-fungal compounds,
insecticidal compounds, or the like, to improve its broad-spectrum

activity as a wood treatment composition.

The invention extends also to wood whenever impregnated
with an inorganic wood treatment salt by a method as described

above.



suitabl e salt dispersant has been found to be that marketed in South Africa
* by Anmerican Cyanam d Conmpany (USA) under the trade mark AEROSOL 22. This
di spersant conprises tetrasodi um N1, 2-

di car boxyet hyl - N-oct yl decyl - sul fosucciﬁamat e. The salt dispersant nay form
flrom abo:Jt d0,5 - 4 % by mass of the emul sion. The wood treatnent salts may
al so include a sma ; | e @ ; loferiéiPinSitingd Snal |
anount of pot assi u%hﬁy r%@?odghﬁg&og&ehgggggl?%ﬁ%‘eﬁgu?izoses ofung

saponi fi cati offfu@fratibf, withi referedice TwptiwalfoNowinye Bhaneplosy ahé wittled in a
quantity amounting to about 0,03 - 0,07 % by mass of the emul sion. The wood
pr;aserva]t i \t;fa wgeltesmeasoi thei cmcemplanyizg draying, swhisht d8l fr plot e group of
wat er sol ubl e boron conpoyngds i.nhcl udi hori¢ acid, boric, oxide, borax,
borax pent ahyGRRACAI3HER Qg %ﬁ%‘%l%ﬂ@é% X aten 4BuYINS, i_W:%Pdo;}ﬁ%‘ln&x

Chat  mar ket ec RO AvSaRTipe o, sheARySHRich, e R RN iRaRY PC" MR

mar k DEHYBOR, ; 'rjggﬂhté@'ﬁ%ma nedrsadippéd iR rémcindealdwes o dey ket ed in
South Africa %@5 r ax C%onsol I da e% Li m'tgg underr the trade natriﬁis' PCOLYBOR,

SOLUBOR or TI MBOR, anmoni um bi borate, ammoni um pent aborate and m xtures of

any two or nore thereof. The wood preservative salts are preferabl
sel ected formthe ﬁM_M_M , P y

In this Example tests were carried out on green wet
Pinus patula test samples having a nominal size of
150 mm x 114 mm x 38 mm. These sample,s; were
end-sealed with an epoxy resin to resist end-absorption
of wood treatment solution, to simulate treatment of full
length boards. Altogether nine samples were treated,
three in accordance with the invention and six controls.
A solution of POLYBOR was employed, POLYBOR
being disodium octaborate tetrahydrate, the
concentration ha.ving a boric ‘acid equivalent of
25% m/m, ie the borate concentration providing a
number of borate anions in solution equivalént to that
obtained in a boric acid solution wherein the boric acid

makes up 25% by mass of the solution.

The control samples were dipped in the POLYBOR
solution, whereas, for a-dipping solution for the
samples in accordance with the invention, said
POLYBOR solution was emulsified with wax, to obtain
a final concentrated wax emulsion having a wax content

of 35,7% by mass, the emulsion containing sufficient



group conprising POLYBOR, SOLUBCR or TIMBCOR, boric acid, mxtures of boric
‘aci d and borax. The nmass ratio of boric acid to borax int '

boric acid and borax, as nentioned above, is preferably abguifHE SHEAMEBASEEEN
ratio of boric acid equivalent to wax {RY range from1:1 - |{1:. 5. REBLACED
preferred mass ratio is about 1:1,5. By boric acid equival ent I's Teamnt the—

mass of di ssol ved Qgﬁi‘ﬁn%rgtéé@}@fbm@gicﬂﬁﬁéﬁfﬁﬁmﬁe@??tl of boron atons

in solution as the dissolve n conpo he reten nlevel of boric
acid equivalent i.earth§ nRSS offb@mia@i@@qqimﬁtvgjremerpel,yol une of wood
for adequate preservation generally ranges fromabout 2 - 10 [err]

dependi ng on the pattd bynoassi ohwaxo This svast deng by ameulsifying i s exposed. For
exanpl e, a higher retention |evel may generally be required if the treated
wood is subjected tthe % vath Mater.at ﬁ@,éf‘ﬂﬁﬁe@ﬁn‘ﬁ% m&t?fhetoc reated wood is

Phi s cose, way bo abutih WAGEhy 8 Iyl SR b lEinl B G 1 SVE1 i 't he

case of wood whi ch v seprRese brh@lsibn de suPefbaniratdd Fohsidifl §f sem -protected
envi ronments, weathering may be about 2 = 5 [err]. '

sodium borate in the water phase was made by

dissolving sodium borate in the water phase at 20°C.
The wax employed was ENGEN SLACKWAX 150,
and an emulsifier was employed which was
MARLOWET PW, being used in a proportion of 0,7%
by mass. The final supersaturated solution of sodium
borate in the water phase contained 19,3 % by mass of

boric acid equivalent in the water phase.

Six of these samples, (controls) were dip-treated in the
concentrated POLYBOR solution, which had been
preheated to 50°C to dissolve additional sodium borate,
to achieve an average borate retention level, as boric
acid, of about 5 kg/m?3. In this regard it is to be noted”
that retention levels as used in the Examples, refer to
the concentration of borate, as boric acid, in ovenﬂried
wood, dried to constant mass. Three of these samples
were close-stacked and wrapped in polyethylene
sheeting to simulate conventional wood treatment in this
fashion, and the remaining three samples were sticker-
stacked and left unwrapped and exposed to ambient air.
The three samples in accordance with the invention
were dip-treated in similar fashion at about 20°C

(ambient), but in the concentrated wax emulsion

This Sheet Has Been REﬂlaced
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The retention | evel of the wax may be about 9 -15 [err] in the case of
"severe weathering and about 3 - 7,5 [err] in the case of m | der weathering.
The mass of wood preservative salts dissolved in the aqueous sol ution which
is used to forman enul sion nay anounfg on a dry nmass basis, to about 50 -
400 g/l boric acid equivalent, preferably 150 - 300 g/I boric acid

equi val ent,- of theje88Hbéd aBovd, EhdowkieSthen stiBker-Staékdd®and/ left ncl ude a

pi gnent -i nparting substance such as 1ron oxide or a suitable dye to inpart
~colour to the treatmerapped andlexpastil to ambiene aanodphiese. hethinat ural Iy contain
addi tional wood treatnent conmpounds, such as_anti-sap-stain conpounds,
anti-nmoul d conpouriggardaniti i egde ®etgsb thak  thensediunti BRuate onpounds, or the

like, to inprove its broad-spectrum activity as, a wqod treatnment :
conposi tion. The i%ﬁ{lﬁfﬁﬂ%x‘%f‘m‘s e&?@ﬁlolno o&lsﬂh\é‘%g%fl F‘?Tpr egnated with

' ' d; ; t ' bove. 13 Th
an inorgani c woo ﬁ%’?@ﬂ?@ﬁ"@?&é l&/ﬁ@a@ﬁ {é?%%)n- fiﬁ&?b‘f%ﬁg}lﬁ ove e

i nvention will no way o Imting illustration, with
reference to the fokpanweng Exanples, and with reference to the acconpanying

drawi ng, which is a plot of
After a holding period of three weeks, all the samples
were cross-cut and sprayed with a curcumin indicator
to determine the degree of boron diffusion, by
measuring the depth of sodium borate penetration.which,
- had occurred. Results are set forth in _the following
table, Table 1.

TABLE 1

DIPPING | DIFFUSION | AVERAGE AVERAGE
LIQUID CONDITIONS | RETENTION | DEPTH OF

(kg/m3) BORATE
PENETRATION
(mm)
Sodium | Close-stacked | S5 as boric acid | Complete I
borate and sealed equivalent
solution
Sodium Sticker-stacked | 5 as boric acid | 4 mm
“ borate and unsealed equivalent
solution
Emulsion | Sticker-stacked | 5 as boric acid | Complete
(sodium and unsealed equivalent (and
borate 7,5 wax)
solution .
and wax)




concentration of disodiumoctaborate in various wood .di ppi ng sol utions
'according to the invention against di sodium octaborate i npregnated into
wood ‘speci mens di pped therein and allowed to dry. EXAMPLE 1 In this Exanple
tests were carried out on green wet Pini& patula test sanples having a
nom nal size of 150 nmx 114 mm x 38 mm These sanples were end-sealed with
an epoxy resin to r€&ompareddwaths thepclase-stickedosvrapped roemtrodgl uti on, to
sinmulate treatnent of full_| g&lth boards. Altogether nine sanples were

. le
treated, three in a¥duckiaskisved camplete bevaistnesgiratian after dakeer ol s. A
sol ution of POLYBOR was enpl oye PQL Y ein di sodi u oct aborat e
tetrahydrate, the g&ﬁ%ﬁp?ﬁ%t%ﬁ%\%}ﬁgﬁgwg@_isgcgg'ﬁggf&ﬁn\?gf‘ent of 25% m'm
ie the borate conceﬁg{;ﬁa B B g%ér}?é@gg??i@%? ter@%fﬁv@e@ﬁbons in solution

equi val ent to that obtal In a I on wherein the boric acid
makes up 25 % by nmasindficdrhe borbut ipenetratien c after ol thrsenpivesksyer e di pped in

t he POLYBOR sol ution, whereas, for a dipping solution for the sanples in
accordance with t hepﬂWé&tﬂ(PIbb,elDSamjan%ab@uUﬁimm-vvas emul sified with
wax, to obtain a final concentrated wax emnul sion having a wax content of
35, 7% by mass, the enul sion containing sufficient -

In contrast, the samples dipped in emulsion in aqueous

sodium borate/wax accordance with the invention

- achieved full borate penetration after three weeks when
sticker—stécked and unwrapped to be open to the
atmosphere.

Accordingly, samples treated in accordance with the
present invention achieved the same degree of
penetration when sticker—stacked and unwrapped as
were achieved by the controls which were close-stacked
and wrapped. To permit subsequent drying, the samples
in accordance with the invention could in principle
simply be left sticker-stacked until dry, whereas the
close-stacked controls required to be unwrapped,
unstacked and then sticker-stacked, before drying could
take place. Bearing in mind that the samples in
accordance with the invention permitted full penetration
when sticker-stacked and unwrapped, this is an
indication that the samples can be used, immediately
after dipping, for construction purposes, penetration

and subsequent drying taking place in situ.



14 sodium borate to provide a concentration thereof of 1 part by mass of
boric acid equivalent for every 1,5 parts by mass of wax. This was done by
enul sifying the wax with water at 70[err]Cwith the wax nolten, to obtain a
water-in-oil (water-in-wax) emulsion. If7this water-in-oil ermulsion a 5
supersaturated sol ution of sodiumborate in the water phase was nade by

di ssol ving sodium borate in the watEXAMBPBEE 2t 20[err]C. The wax enpl oyed
was ENGEN SLACKWAX 150, and an enulsifier was enployed which was MARLONAET
PW (RTM, being usednithisaExamply testsnwere oarmiedhouintes svaluate thienal
supersaturated sol ution of. sodium botate in the te{) 10 hase cont ai ned
19,3% by nmass of bEFFEOLIPYERINR ?/égélm' fhae VG\XS& IS &0SSSj x of t hese

sanpl es (controls) i r eq h%'? i h eptr, BOR sol ution,
whi ch had been pr eheangd&%’gfego_lg’r C{V?Sﬁdlgxsé_ ioéiainefglg%tbgg%i‘i%ﬁngnaI sodi um
borate, to achieve ambiya eaRdiioha e a sihRilatednadcelepbted il ¢ acid, of
about 5 [err]. Inthis regard it is to be noted that retention | evels as

used in the Exanpl eggstrefer to the concentration of borate, as boric acid,
in oven-dried wood, dried to constant nass. Three of these sanples were
cl ose-stacked and w apped in polyethylene sheeting to 20 sinulate

Camplos were ot ckers Caunarof i bR i A8 batle bERLAATD 1

was prepared by mixing together the following

constituents in the following proportions:

Consituent Proportion
(parts by mass)
TIMBOR . 23,0
MOBILCER 246 56,5
Water L 20,0
Aerosol 22 0,5

The TIMBOR is disodium octaborate tetrahydrate
powder; and MOBILCER 246 is a trade mark for an
emulsion of SLACKWAX 150 with water and suitable
emulsifiers, marketed in South Africa by Engen
Limited. The formulation was obtained by mixing the
constituents at ambient temperature to obtain an
emulsion in which the TIMBOR was dissolved. Itis to
be noted that up to 2,5% by mass of the water can be
replaced by an antifungal agent having 'utility against
blue stain fungi.



anbient air. The three sanples in accordance with the invention were
dip-treated in simlar fashion at about 20[err]C (anbient), but in the
concentrated wax enul sion 15 descri bed above, and were then
sticker-stacked and | eft unw apped and ¥kposed to anbi ent at nosphere. In
this regard it is to be noted that the sodiumborate concentration in the
emul sion was also s @lemgtaryodwmg d@st&nﬂmﬁecageeda@ut cwighither et ention | evel
of about 5 [err].

were cross-cut and §§ a&%lgtﬁ&gargﬁei%ﬁﬁiﬁ ﬁg%mﬁ%cfeéé%ltn& ?nhﬁesflme)l =
degree of boron di ftzgx%'t%ncél}fr esup{;%élﬁ?tgg?&?n %Haﬂ% bor at e

penetration which ha occurre are se e foll ow ng
table, Table 1. Tg'?gﬁ)\ﬂldalapﬁ’bf%fe upEk'éFéliih@ient td\‘ﬁ%%nc acid AVERAGE
LIQU D CONDI TI RETENTI ON  "DEPTH OF [err] BORATE PENETRATI ON

equivalent/m3 wood, and the above formulation was
selected on this basis. Specimens were weighed before
and after dipping to determine the actual uptake thereby

of borate.

Five green smooth-sawn P. patula -specimens, end
sealed with epoxy resin, measuring
300 mm x 80 mm x 20 mm were dipped in the
fOrmu_lation and were then open-stacked and allowed to
dry in air at ambient temperature. When dry, the
dipped specimens were exposed to the simulated rainfall

test.

In this test the specimens, at ambient temperature, were
exposed cyclically to éunlight and continuous water
spraying. Each water-spraying cycle lasted 14 hours
and took place overnight, and each sunlight cyéle lasted
10 hours. At the end of the exposure period, which
lasted for 28 days, the specimens were analyzed to
determine what proportion of the impregnated borate
originally present remained in the specimens. Results

are set out in the following table, Table 2:



(m)  Sodi um Cl ose- st acked 5 as boric acid Conplete borate and

Seal ed equi val ent sol ution Sodi um Sticker-stacked 5 as boric acid
4 mm borate and unseal ed equi val ent sol uti on Emul si on
Sticker-stacked 5 as boric acid Conplgje (sodium and unseal ed

. equivalent (and borate 7,5 wax) solution and wax) 16

Conmpared with the close-stacked w appagoe rol s, which achieved conplete
borate penetration after three weeks, the controls which were

sti cker-stacke - T L0 _DE gpen to tne prnospnere ghowed no
si gni fi cant boff Sipepmen r atleric aidr t[hBericwbeds, | Prapertion off bei ng no nore
t han about 4 N9 n cont 1 Bdquivaleat sanpEqsivdiged| iof Borig si off i n agueous
sodi um bor at e/ r‘_[ﬁq)fégﬁ;ﬂea he hﬂpfggtnhwa Acid
in Wood in Wood Equivalent
Before After Lost in Test
Rainfall Test | Rainfall (% by
(kg/m?3) Test mass)
- (kg/m?)
1 4,03 2,95 - 26,8
2 4,45 2,95 33,7
3 4,24 3,35 21,0
4 4,35 2,95 33,0
5 5,69 3,30 42,0

The mean proportion of boric acid equivalent lost from
the timber as set forth in Table 2 -was 31,3% by mass.
' This compares well with timber conventionally treated
with borate and exposed to the same accelerated rainfall
test under identical conditions, where typically about

70-80% by mass of the boric acid equivalent is lost.

The borate uptake was determined by the mass-
differences in the samples before and after dipping, and
the loss of borate was determined by quantitative

analyses of the samples after the rainfall test.

- It is to be noted that POLYBOR and TIMBOR are
substantially the same, POLYBOR being the trademark
under which the product is sold for agricultural uses,
and TIMBOR being the trademark under which it is

sold to the timber industry.



achieved full borate penetration after three weeks when sticker-stacked and
unw apped to be open to the atnosphere. Accordingly, sanples treated in
accordance with the present invention achi eved the sanme degree of
penetration when sticker-stacked and un®Papped as were achi eved by the

controls which were close-stacked and wapped. To pernmit subsequent drying,
t he sanpl es in accor BagApplicant hae nptedethat dhe daelusionrofpAerasopl e si nply be

| eft sticker-stacke ntil dt Wher eas t he cl.ose-sta trols required
to be unw apped, un&%ﬁ%&%lﬁmwaﬁq W@l‘&lﬁ&%ﬁ&eﬁﬁﬁ‘gﬁbﬁr yi ng coul d
take place. Bearing. 1N t i [h..ac dan ith the

I nvention perm ttedgipu?llafggég’e ﬁgtulﬂgﬁfewﬁcgﬁwbﬁ%ke ﬁs?@%’k%ﬁ@# unwr apped,
this is an indicati dfeihf@ounleby BB SbEREVeRGhEE Sther ! tadtgl y after

di pping, for construction purposes, penetration and subsequent drying

taking place in situwith similaEXuvRicER propetties ®iliripive 4 similanere carri ed

out to evaluate the
effect.

EXAMPLE 3

In this Example various dipping solutions were
prepared from the same constitueﬁts as in Example 2,
but with different concentrations of sodium borate
dissolved therein. These solutions had, except for the
proportion of TIMBOR, the same composition as that
of Example 2 and were formulated in the same
fashion. Seven solutions were prepared in this
fashion, each comprising 56,5 parts by mass.
MOBILCER 246, 20,0 parts by mass water and 0,5
parts by mass AEROSOL 22, and comprising the
proportions of borate set forth in Table 3 hereunder,
where they are expressed in terms of boric acid

equivalents.

‘Green smooth-sawn P. patula boards of 300 mm
length, 150 mm breadth and various thicknesses,
namely 38 mm, 50 mm and 75 mm were used as test
specimens. The specimens were end-sealed with a
microcrystalline paraffin wax manufactured under the
trade mark SASOL MICROWAX 2408 by Sasol

Chemical Industries (Proprietary) Limited, and were



present invention's ability to achieve |ow boron |oss fromtreated tinber
when exposed to aboveground anbient conditions in a sinulated accel erated
rainfall test. A fornulation in accordance with the present invention was
prepared- by m xing together the follow constituents in the foll ow ng

proportions: Consituent Proportion (parts by mass) TI MBOR
23,0 MBILCER 246  {jpped in the formPlafod@ide: scr ed above. 20,0
Aer osol 22 PP 0,5 T?1e TIMBOR T's |bso Ium octa orate

tetrahydrate powder ;spaoiinddsBIivwERvWighéd beforediippimpk ahdr after enul si on of
SLACKWAX 150 with water and suitable emulsifiers, marketed in South Africa
by Engen Linited. THEpPignie adstermings thepuptaked thereby xofidorate. const i t uent s

nmbi b
i soolved. 16 1s to BeuBiEE Bhierthif fbe i BRCTHE e wat e can be

repl aced by an antifungal agent having utility against blue stain fungi.

TABLE 3
Solution | Sodium | Amount of Borate Absorbed in
N2 ‘Borate Each Test Specimen
Solution Expressed at Boric Acid
Expressed | Equivalent for Board
as Boric Thicknesses of 38 mm, 50
Acid mm and 75 mm.
Equivalent (kg/m?)
Elli;‘;lved 38 mm | 50mm | 75 mm
water phase
(% by
mass)
1 17,4 22,0 18,6 14,0
I 2 - 16,2 19,6 13,9 10,7
3 15,1 15,4 11,7 9,3
4 13,9 11,1 10,8 7,5
5 12,7 9,0 1,0 - 5,3
6 11,6 8,0 57 4,8
7 10,4 5,2 5,0 4,2

Results of this test, as set forth in Table 3, are plotted
in Figuré 1, which is a plot of concentration in the test
solution, expressed as % by mass of boric acid
equivalent of the sodiﬁm borate dissolved in the
aqueous phase. From Figure 1 it appears that a
concentration of 9,8% in the dipping solution can be

expected to give a concentration of 5 kg/m? of sodium



18 Prelimnary.dipping tests were carried out with the above fornul ati on
"and related formul ati ons to determ ne what concentration of borate in the
formul ati on woul d provide a borate uptake equivalent to 5 kg boric acid
equi valent/[err] wood, and the above £@rnul ation was selected on this

basi s. Specinens were wei ghed before and after dipping to determ ne the.
actual uptake therkomtef- pspressed B borigranid exmiraléntsimtheP38 patul a

speci nens, end seal ed oxy resin, measuri nﬂaSOO nmx 80 mMm x 20

| th
nm wer e di pped in ‘Pﬁ%bpam%ltﬁ? i%’ghleaﬂ% SRepun theardopeingst hOfed and al | owed to .

dry in air at anbi £ t . o L he di pped speci nens were
exposed to the si rraﬁ‘maﬁad rgljii%fﬁa{fal?% ?gﬁ& ﬁ‘i)it%ﬁ s test the specinens, at
ambi ent tenperature, were exposed cyclically to sunlight and continuous
wat er spraying. Each water-spraying cycle lasted 14 hours and took pl ace
overni ght, and each sunlight cycl EXAMPBCE Y hours. At the end of the
exposure period, V\A01i ch lasted for 28 _da]yis, the speci mens were analyzed to
f the solutions tested in Example 3, those giving
results close to 5kg/m3, expressed as boric acid
equivalent, of sodium borate impregnated into the
various specimens were investigated further. These
solutions were Solution N® 7 for both 38 mm boards and
50 mm boards and Solution N2 5 for 75 mm: boards.
Thus, the 38 mm and 50 mm specimens were dipped in
Solution N° 7 and the 75 mm specimens were dipped in

Solution N2 5.

The dipped specimens were then left to air-dry in an
open-stacked condition and were investigated by cross-
cutting (across the grain of the boards) and spraying
with a boron detecting reagent according to South
African Bureau of Standards (SABS) Test Method N¢
995, followed by visual assessment to determine the

depth of borate anion penetration therein.

From the cross-cu;ting and testing according to Method
N2 995 it appeared that full croés-sectional penetration
took place after 6 weeks and further such cross-cutting
and testing after 12 weeks and 18 weeks showed no

change.



determ ne what proportion of the inpregnated borate originally present
remai ned in the specinens. Results are set out in the follow ng table,

Tabl e 2: 19 TABLE 2 Speci nen Boric Acid. Boric Acid Proportion No
Equi val ent Equi val ent of Boric | npgrgegnat ed | npregnated Acid in Wod
in Wod Equi val ent Before After Lost in Test Rainfall
198 E:, Rai nf al | 2 95 (%fbﬂo{wrthit the }Z)reseﬂ'ﬁ%‘i/entlon fartlaﬁﬁﬂ}y v{/i@l'i i'&feilence a3 7
3 4, 20 the Examples dEécnbed aboveZhasQ at least in prmélp’ié 2 number 2,95
33,0 5 42,0 The mean proportion of

boric acid eq&@ma&fﬂallkﬁﬁnﬂiﬂoﬁd‘kaﬂ@gﬁﬁnber as set forth in Table 2 was 31,3
% by nmass. This conpares well with tinber conventionally treated

As the solutions of the present invention are supersaturated, as
described above, with reference to the wood treatment salts dissolved
- therein, increased amounts of the dissolved salts are present in a
surface coating on the wood being treated, compared with a surface
coating of the same volume of a saturated solution of the salt or salts
in question, dissolved in pure water without any emulsifier or wax/oil
dopant. In this regard it is to be noted that, when the supersaturated
solution is part of an emulsion, the emulsion has increased viscosity,
so that, in addition to a higher concentration of the wood treatment
_salt or salts, the surface layer or coating retained on the wood and
provided by the dipping is thicker and comprises a higher volume of
treatment solution, compared with the volume retained on the wood
of a saturated solution of the salt or salts in question, dissolved in
pure water and without any emulsiﬁér or wax/oil dopant. This
feature contributes to increased surface loadings on the treated wood

of the wood treatment salt or salts. .

This increased loading has the effect that adequate wood
treatment salt quantities or surface loadings can be obtained on the
wood surface dfter dipping, at ambient temperatures and without the
need for heating the wood treatment solﬁtion to increase salt

solubility.

A further unexpected advantage of the present invention is that
an oily or particularly a waxy layer can be formed on the wood

surface, which resists rapid drying out of the moisture of the sap in



w th borate and exposed to the sane accelerated rainfall test under

i dent.i cal conditions, where typically about 70-80% by mass of the boric
acid equivalent is lost. The borate uptake was determ ned by the nass
differences in the sanples before and fter di pping, and the |oss of borate
was determ' ned by quantitative anal yse? of the sarrpl es after the rainfall

test. 1015 1 9ubaghcloRaind bR AN TLERR A SHRSHABIES! iy the same

PC]_YBCR bei ng adenar K undeéer wni'c
agricul tural ugesd tRatndhMEER digioMed ﬁﬁthbrcﬁﬁﬁﬁiﬁrs}éluﬁtﬁﬁfo dtidep thémi s sold to

the tinber industry. 20 The Applicant has noted that the inclusion of
Aerosol 22 submailableafdrydiffusicinimte théiéveml wia thet sapoin theewbiBAR isn wat er,
but is unable to expl ain wh and, w thqut bejng bound by theory, believes

that other di dpts deatuge Wwhichs aHowar immediate amcksr-éaékmge@mﬁlﬂpt%fave a
simlar effecty, BXMPT e Pulglst §iAiBtegmifibhOii BRIRLne Ariidgons were

without initial close-stacking and wrapping to seal the timber until

diffusion is complete, after which close-stacking the wood has to be
unstacked and sticker-stacked or filleted-stacked for the purpose of
drying. The present invention thus permits substantially reduced
handling, and can effectively eliminate the holding periods required

for diffusion when the wood is close-stacked and wrapped.

The higher concentrations of dissolved wood treatment salts
achievable on the wood, and increased viséosity, mentioned above,
can permit the dipping of smooth-sawn or gauged timber, which is to

be contrasted with the prior dipping of rough-sawn timber.

After dipping and drying, an oily or particularly a waxy layer
on the outer surface of the treated wood can retard leaching of the
soluble wood treatment salts from the treated wood under wet
conditions. Furthermore, such oily or particularly waxy layers can
provide water repellency, to retard water absorption into t1_1e wood,

with consequent improved dimensional stability of the wood.

Thus, Example 1 demonstrated that, in accordance with the
invention,smooth-sawn green wood specimens can be dipped and left
open-stacked (sticker-stacked) to dry, exposed to the ambient air, for
simultaneous diffusion of borate into the wood and drying. Example
2 conﬁrrn'ed Example 1 and showed that the impregnated wood is

highly resistant to borate leaching by rain. Examples 3 and 4 again



prepared fromthe sane constituents as in Exanple 2, but with different
concentrations of sodium borate dissolved therein. These sol utions had,
except for the proportion of TIMBOR, the sane conposition as that of
Exanple 2 and were formulated in the s fashion. "Seven solutions were
prepared in this fashion, each conprisi‘g 56,5 parts by mass MOBI LCER 246,

the proport 1 oty Bhe P op SRimier? a8 ShoRer o dariaf eusiy ar o
expressed i g5 iRnfhuiBAS if (REASPRUNIIHIGN Soul@ AENGTRReR MR Dat ul 2

boards of 300 nmmlength, 15 and various nesses, nanely 38

mm 50 nmm and gdnoentrations s dipped wesd sperimens and showednhal deyihgved e
end-sealed with a mcrocrystalline paraffin wax manufactured under the

trade mark SASDe WogROwX bearptadpd saeith tap evdediiopenditankete intibriabl i et ary)
L ted,” and vere o & PRPRohty B SOLIEhak LGRS fgsgr i bed above.  The

In view of the aforegoing features, the treated wood can in
principle be employed for low cost housing in situations where
intermediate kiln drying of timber is uneconomical. In these
situations, the green, dipped treated timber can be used directly for
construction, without sticker-stacking and drying, the diffusion of the
water treatment salt or salts into the wood taking place, with
subsequent drying, with the wood in situ. In this case, the oily or
particularly waxy outer layer achievable on the wood can retard
drying out of the green timber, thus reducing any drying degrade of

the timber which can occur in situ.

The utility of the present invention, with regard to the
treatment of wood is highly unexpected, namely the ability of the
wood treatment solutions, emulsified with waxes and/or oils in the
form of water-in-oil or water-in-wax emulsions, not only to provide
smooth-sawn greeri wood with thick dip coatings containing high
borate concentrations which remain in a wet condition on the wood
for several weeks, but also to prévent or substantially to retard drying
of the coated wood, and, importantly, to permit borate to diffuse into
the wood before permitting the wood to air-dry. These results are
highly unexpected because the aqueous phase of the emulsion,
containing the borate, is the discontinuous phase, so that it is in fact
the wax or oil phase, which is the continuous phase, which in fact

coats the wood, the aqueous phase being in the form of discontinuous



speci nens were wei ghed before dipping and after dipping to determ ne the
-upt ake thereby of borate. Results are set forth in the follow ng tabl e,
Tabl e 3: TABLE 3 Sol ution Sodi um Amount of Borate Absorbed in [err]
Bor at e Each Test Speci nmen Sol uti opg Expressed at Boric Acid
Expressed Equi val ent for Board as Boric Thi cknesses of 38 mm 50 Acid

mm and 75 nm dEGyleVsiir?ﬂie organic phase[ Qéﬁa]rat@dsﬁr@invﬁé wetd@terior of@hem 75 nm

wat er phase (% by mass) 22,0 18,6 14,0 2

16, 2 19, 6 woodl Byothe orgamknphase D1ffus1on59ﬂborate fn_caMhe aqu_cous 9,3
4 13,9 11,1 7,0
536 phase into thegv&@od Wouyi thus be e;;pgcqzd to be retai@edll to the 5, 2

R

unable to explain why, although drying of wood is retarded, this
diffusion apparently takes place relatively quickly, sufﬁmently fast

for diffusion to be complete before the wood is dry.



sol ution, expressed as % by mass of boric acid equival ent of the sodium
borate dissolved in the aqueous phase. FramFigure 1 it appears that a
concentration of 9,8%in the dipping solution can be expected to give a
concentration of 5 [err] of sodium bor at e -*ewpresseﬁ—as——beFFe—am d

equi valent in the 38 nm boards, the vatlue for 50 0% and
for 75 mm boards being 12, 1% EXAI\/PLE 4 O the soI ﬂm lExarrpI e

3, those giving results close to 5 [err], expresse QSCbOM
equi val ent, of sodium borate inpregnated into the various speC|nens wer e
I.nvestigated further. These solutions were Solution [err] 7 for both 38 mm
boards and 50 nm boards and Solution [err] 5 for 75 mm boards. Thus, the 38
mm and 50 mm speci mens were dipped in Solution [err] 7 and the 75 mm

speci mens wer gpggped in Solution [err] 5. The dipped specinens were then
left to air-dry 1n an open- stacked condition and were investigated by
Cross-

1. A method of preparing a solution of an inorganic sait solute in
an aqueous solvent which is supersaturated at ambient temperatures
below 30°C with regard to said solute, the method including a mixing
step whereby an aqueous solvent, an inorganic salt solute and an
organic dopant comprising both an emulsifier and a constituent
selected from the group consisti_ng of oils, waxes and mixtures
thereof are mixed together, thereby to produce a mixture comprising
an emulsion having an aqueous phase having the solute dis_solved
therein, the propSniom of the constituents of the mixture being
selected so that the mass ratio of said dissolved solute:water in the
aqueous phase is greater than that in a saturated solution of said

solute in said aqueous phase at the same temperature.

2. A method as claimed in claim 1, in which the emulsifier is a
water-in-oil emulsifier, the emulsification comprising dispersing the
aqueous phase in the organic constituent to form a water-in-oil
emulsion in which the aqueous phase is discontinuous and the organic

phase is continuous.

3. A method as claimed in claim 1 or claim 2, which comprises
an initial mixing step whereby the dopant is mixed with the aqueous
solvent to form an initial mixture comprising said aqueous phase
emulsified with the dopant, followed by a further mixing step
whereby the solute is mixed with the initial mixture.



cuttin acr os ' e boards) and sprayi ng wifit Hg O A
" det ectigng(g reagﬁ “gﬂﬁﬂ“m“mum%uth African Bureau of $t anda%géﬁ%(\
Test Method [er¥]| ©98, Mol Fowed by visual assessnent to-Geternnpe—the de)
of borate anion penetration therein. R®mthe cross-cutting and testing
according to Method [err] 995 it appeared that full cross-sectional
penetration tbok plasethod as @amﬁm laimf 3y ithswhich ¢e imtialsmiuix?g’ Inlg and )
testing after 12 .weeks and 18 weeks. showed no change. 23 It . follows that
the present i So8t CAHIC)SME AL aR Slavaiad qemneea@r%n&o%@g% sahigres
descri bed abo sobeaste itn DEERC r of material potentia
advant ages. A%Httﬂg%go u?ﬁbgﬁsé%?&tlﬁgidgﬁ%ggﬁe ?l}?yi(ﬂilabn are supersaturated,
as described above, with reference to the wood treatnent salts dissol ved
therein, increased anmounts of the dissolved salts are present in a surface
coating on th2 wood Beethqgd taseelaimied danglaimd3 vort blaims4y fimoehichattieng of the -
sane volunme o saturated solution of the salt or salts in question,

di ssol ved in %}U TWERLENS StER JaKes pace nah anbreat tempgratues rnddBplaw. 1n this
regard it is ggo@_e noted that, when the supersaturated

6. A method as claimed in any one of the preceding claims, in
which the mixing is such as to pr_ovidé a mass ratio between the

water in‘the aqueous phase and the dopant of 40:60 - 80:20.

7. A solution of an inorgénic solute in an aqueous solvent, the
solution being supersaturated at temperatures below 30°C, the solvent
comprising an aqueous phase having, dispersed therein, an organic
dopant comprising both an emulsifier and a constituent selected from
the group consisting of oils, waxes and mixtures thereof, and the
mass ratio between the water in the aqueous phase and the dopant
being 40:60 - 80:20.

8. A solution as claimed in claim 7, in which the dopant is

emulsified with the aqueous phase.

9. A solution as claimed in claim 8, in which the emulsifier is a
water-in-oil emulsifier, the dopant and aqueous phase forming an oil-

in-water emulsion.

10. A solution as claimed in any one of claims 7 - 9 inclusive, in
which the dopant comprises a wax which is selected from beeswax,

chlorinated paraffin waxes, polyethylene waxes and mixtures thereof.
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sol ution is part | sion, the enul sion has increased viscosity, so
“that, in ﬂ“‘ N\u j} ﬂmher concentration of the wood treatnent salt or
salts, th #0r .coating retained on the wood and provi ded by

. * . C . S .
the dipping is thicker and conprises a higher volune of treatnent solution,

conpared with the volume retained on 3%he wood of a saturated sol ution of
the salt - or salts in question, dissolved in gure wat er - and_w_t hout any
emul sifier otlwaxAosolutiopaast claimed in anyene ebalaimsit ed O Bclusdy®ased surface

| oadi t at ed f th d t.r. i . ) '

| per enced | oG FRRE AmOarEarheRL SOtaRatER SOF ey FRptestuRR 45 |
uantities f | '

0 api ng. ot Bty 1B froRBIC Aot Belie Qb HoBI I OBSE Mol Ce, Bt R0

treatment sopisbAAtive salts Afd TRnsetdtaiant ity donsisfinpwitdighmoieumect ed
advant age of the present invention is that an oily or particularly a waxy

Iﬁyer can beplﬁ?spiﬁtb,onmdmammisquﬂmspmtbch apgnosium r ableride.yi ng out of

the noisture of the sap, in 24 the green wood after treatnmepnt, but at the

salrre time relEERQIHUR, SURNSEE. PR R s%h@&lwﬁ)i s"é’g?qulﬁsﬁ’hprﬂ%é‘ ppi ng

solution to ypender_the val l.abl e LEfuskon 4 t ia the sa

"o the wood. f)ﬁ)pci Sam& M AR iR leBflar?la{e, Sthg HydrRet Nt QRN P
oxyfluoroborate, ammoniacal basic zinc chloride, zinc octaborate,

orthophosphoric acid, boricacid, ammonium sulfamate, ammoniacal
basic zinc chloride, disodium octaborate tetrahydrate, ammonium
biborate, ammonium pentaborate and mixtures of any two or more

thereof. |

12. A solution as claimed in any one of claims 7 - 11 inclusive,
which has been prepared according to the method of any one of

claims 1 - 9.

13. A method of treating wood by impregnating an inorganic wood
treatment salt into the wood, the method corﬁprising coating the wood
in a greeh' state with a supersaturated solution as claimed in any one
of claims 7 - 12- inclusive, to form a layer of the supersaturated
solution on an outer surface of the wood, and allowing diffusion of .
the inorganic wood treatment salt dissolved in the solution to take

place into the interior of the wood.

14. A method as claimed in claim 13, in which the wood is
smooth-sawn, the coatihg being by dipping the wood in the solution

with the solution at room temperature.



this feature [ m‘m ate sticker-stacking or filleted- stacking
for the purpo\é\ql\“@mmamu“ i and subsequent drying, wthout initial

cl ose- st acki ng ‘and oar app'ng®t 0" seal the tinber until diffusion is conplete,
after which cl ose-stacking the wood hagg( o be unstacked and sti cker-stacked
or filleted-stacked for the purpose of drying. The present invention thus
pernmts substalf. al Aymettbdasiclaimedl iimglaimni3 oarclaifd ¢4} whidly irchidgsnat e t he
hol di ng periods required for diffusion when the wood is ¢l ose-stacked and
wrapped. The Hihghsiep cafierfie epatiigs affstapking the wogsbtp PravideaRtopsal t s

achi evabl e on the wood. .and.increased viscgsi tnl)%rérren i oned above,, can
perm t the di pfG CORELNBEAT SRR e efiod Comiristhe JrViRg (e HooH
contrasted Wity & R4dOHurthe RafOdfusl M 18 WB0d |rBBGhentAhlShidlirePi g and
drying, an oily or particularly a waxy |ayer on e outer surtace of the
treated wood cwnodgtdtidtheewobdrexpoked teasblignttl £, veooperinie diemaodstel ts from
the treated wood under wet conditions. Furthernore, such oily or '
particul arly wsimultasgenslyderdpyr ovi de water repellency, to retard water

absorption into the wood, with consequent inproved di nmensional stability of
t he wood. Thus, Exanple 1 denonstrated that, in accordance with the

i nventi on, snoo h- sa i . . i
open- st acked (_is i ck%ﬁggg%%@mgﬁa @%&@ZAE‘ 1{1(8;@%%12@?%8?@%? {rgl&rrlt, for
si nul t aneous didlf bgizomettiod 8s aldtmeatia dnyeon® 6fl chitghsdry L 8. inEHBNY. e 2
confirmed Exanple 1 and showed that.the inpregnated wood is highly

resistant to borate |eaching by rain. Exanples 3 and 4 again

17. A method as claimed in claim 1, substantially as described

herein.

18. A solution asclaimed in claim 7, sﬁbstantially as described

herein.

19. A method as claimed in claim 13, substantially as described

herein.



25 confirmed the results of Exanple 1 and showed that various borate
‘concentrations in the dipping solutions could provide dlfferent borate
concentrations in di pped wood speC|nens and showed thaﬁ[ﬁ 5 :
can-be retarded, with the wood open- stacded, until ful

wood by the A daad of the afor' FEPLAC te
treated V\oodggg'n in prwwi’wwcf r low cost housing 1Tt ' =
situations where internmediate kiln drying of tinber is uneconom caI I n
these situations, the green, di pped‘_xBéEBMTtl nber can be used directly for

constructi on, wi t hout sticker- st acki ng and drying, the diffusion of the
water treatnent salt or salts into the wood taking place, with subsequent

drying, with 0d . i Sof e, Qi i |y waxy
out er i ayer A0k YEffioh BrSyidts & Bedd ot Biarinds MipctsuriBh bR X
tinber, thus ofe@UitioRgamBYsolitei lﬂgmﬁagmﬁ@ selvénietd bt soNkioAs agdoqecur in
situ. The utility of "the present invention, Wi t h regard to the treatnent of

wood i s hi ghimethodxgpfetreating rveoasd iz:ytmqaragmaung/ itotvithhsnohosalutionsit e
solutions, enulsified with waxes and/pr Qils in the formof water-in-oil or
vt er i n- wax T Q5 PIEPHARE Bt SolukoR INlves BRHBE RNAANGOYS SRlNCIARd wi t h

thick dip coabi s%fut%%égﬂh@'r Wef'hd Grgamc dopant comprising an emulsifier and

an oil or wax, so that the eventual solution comprises an aqueous phase

in which the solute is dissolved, the proportions of the constituents being
selected so that the aqueous phase is a supersaturated solution of the

inorganic salt solute in the solvent.
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“borate concentrations which remain in a wet condition on the wood for
‘several weeks, but also to prevent or substantially to retard drying of the
coated wood, and, inportantly, to pernmit borate to diffuse into the wood
before permtting the wood to air-dry. These results are highly unexpected
because the aqueous phase of the enul siign, containing the borate, is the

di sconti nuous phase, so that it is in fact the wax or oil phase, which is

t he conti nuous phase, which in fact coats the wood, the aqueous phase being
in the formof discontinuous e he i c phase, separated
fromthe wet interior of the w%séaﬁgifﬁ A&?&éﬂléédﬂgéafytmffusion of borate
fromthe agueous phase into the wood wewl-d-—tlsis be expected to be retarded
to the same extent that drylng of the wood is retarded. The Applicant is

unabl e to explain vwhy.aa h@,ug@ g‘;y‘ ﬁof- V\R;) & i\;tg;d:qd a—t SNdIfoSlOI’l

apparently takes pl gce RV7=1R) —sUH TGl ent dlffu5|on
to be conplete befofe theg wied 's\cL'y 2y 1. Al meth()d of prqparlng a
sol ution of anin% anj ¢ [salt solwt &N |n _
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an aqueous sol vent which is supersaturated at anbient tenperatures bel ow
30[err]Cwith regard to said solute, the nethod including a mxing step

wher eby an aqueous sol vent, an inorganic salt solute and an organi c dopant
conprising both an emulsifier and a const3i1t uent sel ected fmgg:g_rgp
consisting of oils, waxes and mixtures thereof are nixed |t 85eLAQE, JHEresy=
tS produce a BoKUWIONSORND TS PR PARITYBNIAVI N an agjjeous phase"haiEey

t he solute dissolved therein, the proportions of the congtldta TM? bhe
m xture being selected so that the t',?, of said di IAT-1995......
solute:water in the aqueous phase igég—’ggM—t han that in a saturate
solution of said solute in said aqueous phase at the same tenperature. 2.
A nmethod as clainmed in claiml1, in which the enulsifier is a water-in-oil
emul sifier, thpesmyeatibn prbyides aomethod! dﬂpl@gﬁﬁﬁg% %ér’é‘ﬁu?ét&d’%ﬁlﬁb‘ﬁase n
the organic constituent to forma water-in-0il €nulsion in which the
aqueous phase of sandinecganic rsohite inrath adqueouns gahient ptoasiech solutions andis a 3. A
method as clainmed in claim1 or claim2, which conprises an_ initial m xing

step wher eby methed pintreatingrivaad by dmpregnatinge Huyl pﬁ}u?énﬁolmoms@r rhitgn
ol loned by astnoner rpaitigt LiaBHIREH upiadnBte B 4t ddvia¥arChe ™

initial mxtugy solute together with an organic dopant comprising an emulsifier and

an oil or wax, so that the eventual solution comprises an aquequs phase
in which the solute is dissolved, the proportions of the constituents being
selected so that the aqueous phase is a supersaturated solution of the -

inorganic salt solute in the solvent.

Figure 1



28 4. A method as clainmed in claim3, in which the initial mxi st-ep—i S
carriéd out at an el evated tenperature, above 30[err] T G ]
"constituéents of the initial mxture are liquid. 5 5.
inclakm3 or claim4, in which the further m xing step P!

anbi ent, tenpérature and bel ow 30[err]C. 6. A et hod | DU 1 L LA Ml | R
of the preceding clains, in which the mxing is such a pr ovi de a mass
rati o between the water in the 10 aqueous phase and the dopant of 40:60 -
80: 20. 7. A sol ut i oSGLUTIONS FOR i WOODUTREATMENT ueNDs TSRt , t he
sol ution being supersaturated at tenperatures below 30[err]C, the sol vent
conprising an aqueous phase havi ng, & RER TN ei n, an organi c dopant 15
conprising both an enulsifier and a constituent selected fromthe group
consisting of oils, waxes and m xtures thereof, and the mass rati o between
the water in the aquars FNAEENTION! Relatapast theephepatXi6® of 8dpeRatutated A
solution as clainmed in claim?7, in which the dopant is enulsified 20 wth
t he aqueous Pphaselutions. AMareupatiicwarly| therdavertion arelates 6 whmethadneof

Isifier i -in-0j| | sj fii he d d hase.
formng an wat sPYCRAIE & appGAtateds Soiycions BRFUR o1 MinBRHEHRA" R Eiap one
of claims 7-9 | Bedgsred n abforlahed wiltCthdORaiHods PP fretltgd Beit@Xsuitibd fdSthe

sel ected from beeswax, chlorinated paraffin waxes, polyethylene waxes and
m xt ures ther eopreparation of a supersaturated solution of an inorganic salt solute in an

aqueous solvent, useful eg for the impregnation of wood; and the
10 invention also extends to a method of impregnating wood using such a

solution.

According to one aspect of the invention there is provided a method

of preparing a solution of an inorganic salt solute in an aqueous solvent

15 which is supersaturated at ambient temperatures below 30°C with regard
to said solute, the method including a mixing step whereby an aqueous
solvent, an inorganic salt solute and an organic dopant comprising both an
emulsifier and a constituent selected from the group consisting of oils,
waxes and mixtures thereof are mixed together, thereby to produce a

20 mixture comprising an emulsion having an aqueous phase having the
| solute dissolved therein, the proportions of the constituents of the mixture
being selected so that the mass ratio of said dissolved solute: water in the
aqueous phase is greater than that in a saturated solution of said solute in

said aqueous phase at the same temperature.
By a supersaturated solution, which can also be regarded as a

supercooled solution, is meant a solution which, at the temperature at

which it is considered, comprising a solvent having, dissolved therein, a

il ., Ao



29 11. A solution as clained in any one of clains 7\ REF? ALBRIENT MfsE
fornms a wood-treatnent conposition for the inpregnation of" wood, t g -
i norgani € sol ute being selected fromthe group of \Md %Qg',esﬁ;ﬁy@_ﬂy _____ }_m
and fl.ame .retardant salts consisting of dianmonium sphate '
phosphat €, anmoni um chl ori de, anmmoni um sul phate, borax, zinc chloride,
ort hophosphoric acid, boric acid, amoni up sul phanate, the hydrate of
sodi um oxyf | uor obor at e, ammoni acal basic zinc chloride, zinc octaborate,
or t hophosphor ipropertion lefra sokut¢ avhighnis highers thanathet propestioni efcsaid edwte zi nc
chl oride, disodjum oct rate tetrahydrate, amoni um bi barat.e.. ammpni.ym
pent abor at e anﬁhWﬂxWGng%Sf &éﬁ‘g}VFG\dno%a!%Pé"%éPe%ﬁm“ﬁ&% olugpg: o1, haids
cl aimed in any, [ Ta o dily [ | e
according to tsﬁgﬁ'%e?ﬂggk%‘ff nggymoﬁéao#&g%%s %%Trmgﬁhiga Sth% %%F%§a8é S
treati ng wood duestiopr egnating an inorganic wood treatnent salt into the
wood, the nethod conprising coating the wood in a green state with a
super sat urated solution as claimed in any one of claims 7 - 12 inclusive,
to forma | ayer of smne f; ( 40 . f,nt he
wood, and all ow ng g*ibﬁpuégxgoénoi%w 1865a O Wil Ohe Wixig %&'é;??na?%&ﬁﬁﬁs@ an
emulsification step; and the emulsification step may comprise using an

organic emulsifier to facilitate the emulsification.

10 In other words, the mixing step may comprise mixing the solvent
and solute with a said dopant which comprises both an organic emulsifier
and an organic constituent selected from the group consisting of waxes,
oils, and mixtures thereof, the mixture formed by the mixing step being in
the form of an emulsion comprising said aqueous phase emulsified with an

15 organic phase.

The emulsifier is thus conveniently an emulsifier suitable for
emulsifying a mixture of an aqueous liquid phase and an organic liquid
phase such as a mixture of water and oil or molten wax. The emulsifier

20 may be a so-called oil-in-water emulsifier, ie an emulsifier suitable for
preparing an oil-in-water emulsion, in which the organic phase forms the
discontinuous phase in the form of droplets dispersed in the aqueous
phase, which is continuous; or the emulsifier may be a water-in-oil
emulsifier, suitable for preparing a water-in-oil emulsion.

25 | |

Conveniently the emulsifier is a. water-in-oil emulsifier, the
emulsification comprising dispersing the aqueous phase in the organic
constituent to form a water-in-oil emulsion in which the aqueous phase is

discontinuous and the organic phase is continuous.



the i'norganic wood treatnent salt. dissolved in theW g pl ace
into‘the interior of the wood. 14... A:rethod as ck d ﬂ;@h&ﬁ?ﬁ I3, {in
vihi ch the wood is snooth-sawn, the coati ng bei ng h\yR&Fbpl ng th V\D.pd.,‘l n the

~solution with the solution at roomtenperature. i\ 30 15. ‘!éﬁ
clainmed in claim13 or claim 14, V\,hlchlncludesth 3
coating, of stacking the wood to provide pp open st’ cont aining air

spaces, the nethod conprising |eaving the wood in such stack during said
di f fusi on of tdmdmmoblonarceaatonmmvx@lat comeotnahenmﬂmeofmpfﬂ Pt b\bcmawpésed
to anbient air

' h d | y
- whenever |rrpretbq{é‘f ég‘ n‘i‘hv%lﬁg? ﬁDoﬁYi‘%fg'cf Estaﬂgg’l?%rsférﬂftg’ﬁﬁ Tyis Wﬁ%&ﬁﬁﬁ as
claimed in Yy eﬁuﬁlgqhgtg%gac%g g%ateplawov -witl the & JiPBfn 2o 6b éHEd in

claim1l, substantia herein sol ution asclaine
claim7, substamwated-in-oils (wisteeiniveak) hemelsion. 19In tlﬂs neateodnasil ehmilsiod an
claim 13, substantially as described_herein.

5 supersaturated solution of sodium borate in the water phase was made by
dissolving sodium borate in the water phase at 20°C. The wax employed
was ENGEN SLACKWAX 150, and an emulsifier was employed which
was MARLOWET PW (RTM), being used in a proportion of 0,7% by
mass. The final supersaturated solution of sodium borate in the water

10 phase contained 19,3% by mass of boric acid equivalent in the water

phase.

Six of these samples (controls) were dip-treated in the concentrated

POLYBOR solution, which had been preheated to 50°C to dissolve

15 additional sodium borate, to achieve an average borate retention level, as
boric acid, of about 5 kglms. In this regard it is to be noted that retention
~levels as used in the Examples, refer to the concentration of borate, as
boric acid, in oven-dried wood, dried to constant mass. Three of these
samples were close-stacked and wrapped in polyethylene sheeting to

20 simulate conventional wood treatment in this fashion, and the remaining
three samples were sticker-stacked and left unwrapped and exposed to
ambient air. The three samples in accordance with the invention were
dip-treated in similar fashion at about 20°C (ambient), but in the

concentrated wax emulsion
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4, A method as claimed in claim 3, in which the initial mixing step is
carried out at an elevated temperature, above 30°C, at which all the

constituents of the initial mixture are liquid.

'5. A method as claimed in claim 3 or claim 4, in which the further

mixing step takes place at ambient temperature and below 30°C.

6. A method as claimed in any one of the preceding claims, in which

the mixing is such as to provide a mass ratio between the water in the

aqueous phase and the dopant of 40:60 - 80:20. .

7. A solution of an inorganic solute in an aqueous solvent, the
solution being supersaturated at temperatures below 30°C, the solvent
comprising an aqueous phase having, dispersed therein, an organic dopant
comprising both an emulsifier and a constituent selected from the group
consisting of oils, waxes and mixtures thereof, and the mass ratio between

the water in the aqueous phase and the dopant being 40:60 - 80:20.

8. A solution as claimed in claim 7, in which the dopant is emulsified

with the aqueous phase.

9. A solution as claimed in claim 8, in which the emulsifier is a

water-in-oil emulsifier, the dopant and aqueous phase forming an water-

in-oil emulsion.

10. A solution as claimed in any one of claims 7-9 inclusive, in which
the dopant comprises a wax which is selected from beeswax, chlorinated

paraffin wa{xés, polyethylene waxes and mixtures thereof.



