PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 5.

B27K 3/50, 3/36 Al

(11) International Publication Number:

(43) International Publication Date:

WO 92/04166
19 March 1992 (19.03.92)

(21) International Application Number: PCT/GB91/01480

(22) International Filing Date: 2 September 1991 (02.09.91)

(30) Priority data:

90/7003 ZA

3 September 1990 (03.09.90)

(71) Applicants (for all designated States except US): SHELL
SOUTH AFRICA (PROPRIETARY) LIMITED [ZA/
ZA}; 15th Floor, Shell House, 51 Plein Street, Johannes-
burg (ZA). CSIR [ZA/ZA]; Meiring Naude Street, Scien-
tia, Pretoria (ZA). SHELL RESEARCH LIMITED
[GB/GBJ; Shell Centre, London SE1 7NA (GB).

(72) Inventors; and

(75) Inventors/Applicants (for US only) : CONRADIE, Wilheim,
Eduard [ZA/ZA}; 297 Kent Street Meyerspark, Pretoria,
Transvaal (ZA). PENDLEBURY, Andrew, James [GB/
ZA]; 189 Simmetrie Street, Meyerspark Ext 8, Pretoria,
Transvaal (ZA). PIZZI, Antonio [ZA/ZA]; 53 Stanhope
Road, Irene, Transvaal (ZA). CONRADIE, Denise [ZA/
ZA]; 93 Letaba Street, Doringkloof, Verwoerdburg,
Transvaal (ZA).

(74) Agent: BOWMAN, Paul, Alan; Lloyd Wise, Tregear &
Co., Norman House, 105-109 Strand, London WCIR
0AR (GB).

(81) Designated States: AT, AT (European patent), AU, BB, BE
(European patent), BF (OAPI patent), BG, BJ (OAPI
patent), BR, CA, CF (OAPI patent), CG (OAPI patent),
CH, CH (European patent), CI (OAPI patent), CM
(OAPI patent), DE, DE (European patent), DK, DK
(European patent), ES, ES (European patent), FI, FR
(European patent), GA (OAPI patent), GB, GB (Euro-
pean patent), GN (OAPI patent), GR (European pa-
tent), HU, IT (European patent), JP, KP, KR, LK, LU,
LU (European patent), MC, MG, ML (OAPI patent),
MR (OAPI patent), MW, NL, NL (European patent),
NO, PL, RO, SD, SE, SE (European patent), SN (OAPI
patent), SU*, TD (OAPI patent), TG (OAPI patent), US.

Published
With international search report.
Before the expiration of the time limit for amending the
claims and to be republished in the event of the receipt of
amendments.

(54) Title: WOOD PRESERVATIVES

(57) Abstract

A wood preservative composition comprising a mixture of two or more metallic soaps of long chain unsaturated fatty ac-
ids, the metallic component of soaps being selected from the group consisting of copper, zinc, chromium, iron, antimony, tin, co-
balt, nickel, arsenic, boron, lead, magnesium, potassium and sodium and the fatty acid component comprising at least two of the
group consisting of oleic acid, linoleic acid, and linolenic acid such that the ratio by mass of metallic soaps of oleic acid:linoleic

acid:linolenic acid is about 20-29:15-70,0:0-47.

*+ See back of page




+ DESIGNATIONS OF “SU”

Any designation of “SU” has effect in the Russian Federation. It is net yet known whether any such
designation has effect in other States of the former Soviet Union.

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international

applications under the PCT.

AT Austria ES Spain MG Madagascar
AU Australia Fl Finland ML Mali

BB Barbados FR France MN Mongolia

BE Belgium GA Gabon MR Mauritania
BF Burkina Faso GB United Kingdom MW Malawi

BG Bulgaria GN Guinea NL Netherlands
BJ Benin GR Greece NO Norway

BR Brazil HU Hungary PL Poland

CA Canada T Italy RO Romania

CF Central African Republic JP Japan sD Sudan

CcG Congo KP Democratic People’s Republic SE Sweden

CH Swierland of Korca SN Senegal

Cl Cote d’lvoire KR Republic of Korea SU*  Soviet Union
CcM Cameroon LI Licchienstein TD Chad

Cs Czechoslovakia LK Sri Lanka TG Togo

DE Germany Ly Luxembourg us United States of America
DK Denmark MC Monaco




WO 92/04166

_l_
WOOD PRESERVATIVES
THIS invention relates to wood preservatives. More

specifically this invention relates to a wood
preservative suitable for wuse 1in protecting wood
against attack by microorganisms and insects, more

particularly fungi and termites.

Various wood preservatives which have been in use for
many years have in recent times been identified as
environmentally harmful. Some of these have now been
withdrawn from the market in certain countries and it
is expected that the increasing environmental awareness
will lead to the withdrawal of more of these products
in a growing number of countries. Included amongst
these preservatives are the products known as
pentachlorophenol [PCP], copper chromium arsenate
[CCA], creosote and tributyl tin oxide |[TBTo]. The
search for replacement products which have no, or a
smaller, environmental impact and which are yet
effective in protecting wood against insect and
microorganism attack, particularly against termite and
fungal attack, is continuing unabated by many research

companies in the world.

It is an object of the present invention to provide a
wood preservative composition which it 1is Dbelieved

would fulfil these needs.

It has been reported in the literature that the metal
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soaps of naturally occurring organic acids such as
oleic, stearic, and tall oil acidé has been suggested
as preservatives to protect cellulose materials against
fungal attack but has been found to be inferior to the
metal naphthenates. [See for example "The Development
and use of Naphthenates for Timber Preservation', by
R.A. Bulman, Record British Wood Preservating
Association (1955) p. 36 at 40]. The use of copper
tallate, i.e. the copper soap of tall oil acid which
comprises a mixture of fatty acids [oleic, 1linoleic,
palmitic and stearic] and rosin acid [abietic acid] has
been suggested as a pesticide in the preservation of
cellulosic materials such as wood. [See U.S. Patent

2,584,041].

The present invention relates to a wood preservative
composition comprising metal soaps of a mixture of
naturally occurring fatty acids in a specific
compositional ratio range which composition has been
shown to be a superior preservative to termite and
fungal attack on wood when compared to the metal
naphthenates. By implication the composition is hence
also superior to the individual metallic soaps of fatty
acids referred to above and the tall oil acid metallic

soap mixture.

According to the present invention there is provided a

wood preservative composition comprising a mixture of
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two or more metallic soaps of long chain unsaturated
fatty acids, the metallic component of the soaps being
selected from the group consisting of copper, zinc
chromium, irom, antimony, tin, cobalt, nickel, arsenic,
boron, lead, magnesium, potassium and sodium and the
fatty acid component comprising at least two of the
group consisting of - oleic acid, linoleic
acid, and linolenic acid such that the rétio by mass of
the metallic soaps of oleic acid : linoleic acid

linolenic acid is about 20-29 :15-70,0 : 0-47. The
iodine value of the metallic soap mixture is preferably

between 125 and 180.

The mixture may in addition also include saturated
fatty acid metallic soaps such as a metallic soap
derived from stéaric acid and palmitic acid, and if
present, the stearic acid and palmitic acid metal soaps
may be present in a quantity constituting between 1,0
and 6,5 and between 5 and 11,5 parts by mass

respectively.

In a preferred form of the invention the mass ratio of
the fatty acid soaps in the preservative composition

falls preferably in the following ranges:

Stearic acid soap : oleic acid soap : linoleic acid
soap : linolenic acid soap : palmitic acid soap of

about 1,0-6,5 : 24,5-28,6 : 49,8-70,0 : 0-0,4
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5,0-11,5.-

Most preferably, however, the ratio by mass of the
stearic acid soap : oleic acid soap : 1linoleic acid
soap : linolenic acid soap : palmitic acid soap is

about 4,8 : 26,6 : 54,8 : 0,1 : 8,5.

In the preferred form of the present invention the
metallic component of the metal soaps is copper
[Cutt]. The metal soaps forming the preservative
composition of the present invention may .be prepared as
described in our co-pending patent application entitled
"METHOD OF PRODUCING METAL SOAPS" filed on the same day
as the present application and incorporated herein by

reference.

According to a further aspect of the present invention
the wood preservative composition may further include

any known'insecticide and/or fungicide.

In the preferred form of this aspect of the present
invention the additional insecticide is preferably a

synthetic pyrethroid, most preferably cypermethrin.

The wood preservative composition may further comprise
a carrier medium which 1is preferably =xylene. The
metallic soap composition is preferably made up to

contain at least 5% copper metal by mass in xylene.
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The metal soap solution s¢ obtained may be used as such
as a wood preservative or diluted in a suitable solvent
carrier for application in any convenient manner to
timber to be treated. The solution may further be
modified to render it water dispersible by formulation
of an emulsifiable concentrate or microemulsion
concentrate by using one or more appropriate surface

active agents as is known in the trade.

Without thereby 1limiting the scope of the present
invention a preferred embodiment will now be described
with reference to the accompanying examples

illustrating the efficacy of the product.

EXAMPLE 1

Biological Performance of Fatty Acid Soaps of Copper

against Termites

A Preparation of Preservative Compositions and Controls

[1] CuLinl

A mixture of fatty acid soaps produced from
sunflower oil and copper sulphate in the manner
described in our co-pending South African patent
application entitled "METHOD OF PRODUCING METAL

SOAPS™ [which is incorporated herein by

PCT/GB91/01480
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reference] was prepared and the metallic soap
dissolved in Xylene to a final concentration of
at least 5% [m/m] copper metal. Since the
predominant constituent of the mixture is copper
linoleate, the composition was coded CuLinl. It
will however be understood that since the
sunflower o0il used as starting material also
contains, albeit in derivative form as a
triglyceride oil, other fatty acids including

stearic acid, oleic acid, 1linoleic acid and

palmitic acid, the copper soaps of these acids

are also present in CuLlinl. The exact
composition of Culinl ' was not determined.
However since the typical fatty acid composition

of sunflower o0il is as follows:

stearic acid 2,2%
oleic acid 25,1%
linoleic acid 66,2%
palmitic acid 5,6%

[Biology Data Book by H.J. Hartwood and R.P.

Geyer, 1964] and since it is expected that the
conversion of such acids to the corresponding
soaps 1is complete, it 1is expected that the
corresponding soaps are present in CuLinl in

approximately the same ratio.
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[ii] Cypermethrin

A commercially available composition. containing
cypermethrin as active ingredient [Devatern
R as marketed by Shell Chemicals (Pty.)

Limited] was used according to the manufactur-

er's specifications and instructions.

[iii] CuLinl + Cypermethrin

A mixture of CulLinl as described in [i] above
and cypermethrin as identified in [ii] above was

prepared‘to obtain a combination product.
[iv] CCA

An industrial standard wood preservative
containing copper chromium arseaate as active
ingredients was prepared from 2R Chemicals in
accordance with S.A.B.S. specification 673
(1987) and was used in accordance with

internationally recognised commercial practice.

[v] Sunflower 0il

A solution of commercially available sunflower

oil in xylene was prepared for use as a control.
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[vi]

CuS0y4, 5H20

An aqueous solution of CuSO4 was prepared.

Treatment of Test Stakes and Experimental

PCT/GB91/01480

Conditions

Pinus patula sapwood stakes measuring 100x10x10 mm

were impregnated with the preservative and control
formulations by the process known in the trade as
the full-cell process to the target retentions

specified in Table 1 below. Five replicates per

preservative per retention level were used and in

respect of the test preservatives the samples were
duplicated to provide a set of aged and a set of
unaged samples. The aging of the aged samples was
carried out by placing the treated stakes in water
for one day and in an oven at 60°C for 1 day

alternating for a period of 10 days.

The stakes were randomly knocked into the ground at
the test site to half their lengths and were
visually graded for termite attack after the time
lapses set out in Table 1. The percentage grade of
attack was determined by the method described by

Jansen et. al. in CSIR Internal Report, FOR-I4, May
1990.

Ui
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In terms of this evaluation procedure a 100% grade
of attack is reached when a test stake is decayed
to half its cross-sectional area. Rasping of the
surface such as would be the result of mere
sampling of the test stake is regarded in terms of

the method as amounting to 3% attack.

The test was started during July 1989 and is still

ongoing. The results available as at the date

hereof are set out in Table 1.
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Discussion

From the aforegoing results it is clear that_
significant failures of the untreated [control] test
stakes [more than 30% attack] started to set in between
only about 1 and 6 months after exposure to termites
and that virtually complete failure [more than 80%
attack] occurred in less than one year except in the

case of the higher retention levels of CuSOg4.

In contrast, save for the lowest retention levels of
the Culinl and cypermethrin, the stakes treated with
test preservatives were at most only slightly attacked
even after 22 months. It is pointed out that
percentages of less than 3% represent mere rasping or

sampling of only some of the replicate samples.

What is regarded as highly significant is that the
combination of Culinl and cypermethrin appears to
create a synergistic or potentiating effect in that
stakes treated with the combination of these products
show significantly better resistance to termite attack
compared to stakes treated with those products

individually to the same retention levels.
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EXAMPLE 2

Biological Performance of Wood Preservatives against

Fungi

A. Preservative Compositions and Controls

The same compositions as described in Example 1

~ were used in this Example.

B. Treatment of Test Blocks and Expermental Conditions

Pinus patula blocks measuring 100x10x10 mm were

treated by the method described in Example 1 to
achieve retention levels of the test compositions

as set out in Table 2 below.

The blocks were randomly placed to half their
lengths in unsterile soil samples in trays which
soil samples contain an unidentified fungal
population known to be active against timber. The
test trays were kept at about 27-28°C at about 80%

humidity to enhance fungal activity.

The - same visual evaluation method referred to in

Example 1 was used to evaluate % grade of attack.

The results are set out in Table 2.

2
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Discussion

From the aforegoing results it is clear that all the
treatments performed some protective role against
fungal attack relative to the untreated samples.
However, it should be bormne in mind that even sunflower
0il and CuSO4 on their own also showed some protective
activity. In contrast cypermethrin or its own had a
much lower protective efficacy than azy of the other

treatments except for sunflower oil.

What is highly significant though is that Culinl and
the combination of Culinl and cypermethrin appear to be

as effective as CCA on the basis of an22. months test.

Further experiments to determine the threshold activity

of CuLinl and CulLinl + cypermethrin are in progress.

PCT/GB91/01480
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EXAKPLE 3

Biological Performance of Alternative CuLin Preparation

on Termites and Fungi

A. Preparation of Preservative Compositions and

Controls

[i] CulLin2

An alternative copper linoleate preparation was
prepared in accordance with the method disclosed
in our co-pending patent application entitled
"METHOD OF PRODUCING METAL SOAPS" [incorporated
herein by reference] but using the Sunflower 0il
fraction known as Sunflower Acid O0il ["Prifac
033X" ex Silicate & Chemical Industries, Durban,
the analysis of which is given below] as
starting material. The resulting fatty acid

soap mixture was coded CuLin2.

The composition of CulLin2 was determined by

GC-analysis.

A specific amount [10 g] of Culin2 was weighed
off and heated to boiling point in combination

with 50-100 ml of 6N HCl [hydrochloric acid].
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The solution was filteréd into a separating
funnel and then washed [3 times] with a 2 to 1
solution of hexane and ether. The hexane/ether
phase contained all the free fatty acids
resulting from the hydrolysis while the

wvater-phase contained the CuCl,.

Fatty Acid Profile [g/100 g fatty acids]

Culin2 Sunflower Acid
[1 sample] 0il

[Aierage from 20
batches given

by SCI ]
Cl4:0 Myristic acid 0,31 0,3
C16:0 Palmitic acid 6,55 8,5
C18:0 Stearic acid 4,49 4,8
C18:1 Oleic acid 25,17 26,6
C18:2 Linoleic 58,10 54,8
C18:3 Linolenic acid 0,10 0,1
C20:0 Arachidic acid 0,24 -
C20:1 0,20 -
C20:2 0,22 -
C22:0 Behenic acid 0,46 -

The results obtained in this profile show that the
conversion of the acid to the corresponding soaps was

substantially complete.
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Another analytical process was also carried out whereby
the Culin was first washed with hexane to remove any
unreacted free fatty acids. The washed CulLin was then
also heated to boiling point in combination with 50-100
ml 6N HC1l with the rest of the process being repeated
as before. The same GC fatty acid profile as that

detailed above was obtained.

[ii] Culin2 + Cypermethrin

In the manner described above in Example 1 a
combination product containing CuLin2 and

cypermethrin was prepared.

Comparative Formulations and Controls

In addition to the other test formulations
referred to above the following additional
preservative formulations were used in
accordance with the manufacturer's

recommendations, namely:

[iii] Pentachlorophenol [PCP] obtained from Chemico
(Pty.) Ltd., Durban.

[iv] Creosote obtained from Suprachem (Pty.) Ltd.,
Pretoria.

[v] Copper naphthenate obtained from C.G. Smith
Chemicals, Durban.

[v] Zinc naphthenate obtained from C.G. Smith

Chemicals, Durban.

A test program, similar to the program described
in Examples 1 and 2 above and commencing during
January 1990 was conducted and the same
evaluation system was followed. 1In this program
10 replicates were used for each formulation.

The samples were not aged.
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TABLE 3

BIOLOGICAL PERFORMANCE OF COPPER LINOLEATE IN OOMPARISON WITH OTHER WOOD PRESERVATIVES
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Discussion

From the results given it is clear that Culin2 compares
well with commercially available wood preservatives.
It is particularly significant to note that at the same
retention rates CulLin2 performed much better than

copper naphthenate particularly over the 12 month

period.

Again a synergistic effect between cypermethrin and
CuLin2 with regard to anti-termite effect is suggested

by the results.

The following examples illustrate the physical

properties of the CuLin2 preservative composition.

EXAMPLE 4

Leaching tests in respect of CuLin2

Pinus patula sapwood blocks of dimensions 20x20x10 mm

were impregnated with the following preservatives.

fa] CuLin2: target retention 1,5 kg Cu a.e./m3.

[b] CuLin2 + Cypermethrin: target reteﬁtion 1,5 kg Cu
a.e./m3 plus 0,15 kg Cypermethrin/m3.

[c] CuLin EC : target retention 1,5 kg Cu a.e./m3.
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[d] CuLin EC + Cypermethrin EC target retention 1,5

kg Cu a..e./m3 plus 0,15 kg Cypermethrin EC/m3.

[e] CAA Type C salt : target retention 1,35 kg Cu
a.e./m3.

[f] Cu Naphthenate: target retention 1,5 kg Cu
a.e./m3.

[g] Zn Naphthenate: target retention 1,5 kg Zn
a.e./m3.

The preparation of Culin EC and Culin EC + Cypermethrin

EC is described in Example 8 below.

The samples were conditioned to *8% moisture content
and were then treated by the full-cell process with the
abovementioned preservatives to the target retentions
specified. After treatment the samples were leached by
two different procedures. Ten specimens for each case
were leached by water soxhlet at reflux for six hours
and ten specimens for each case were leached in 300 ml
cold distilled water for five days. The leached waters
of the highest retention of each preservative were
analysed. All the solutions containing Cu, Cr, As and
Zn were analysed by AA-spectrophotometry. The results

obtained are shown in Table 4.

PCT/GB91/01480
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Discussion

The resistance to leaching of any préservative compound
is an extremely important factor in determining its
-ability to provide effective protection to timber under
exterior service conditions, e.g. although borom is an
effective insecticide, its susceptibility to leaching
has so far precluded its use as an exterior grade

preservative.

The results detailed in Table 4 show that in terms of
preservative active element [a.e.] leached both CuLin2
and Culin2 + cypermethrin perform exceedingly well for
both cold and hot water [soxhlet] 1leaching. The
results for Culin2 a.e. leached [i.e. copper] also
compare extremely favourably w;th the results obtained

for copper-chrome-arsenic preservative [CCA].

Most importantly, CuLin2 performed much better than its
potential low toxicity labelled counterparts copper and
zinc naphthenate. This result 1is of significant
commercial importance in that it gives Culin2 a
distinct advantage, in terms of desirability, for use
under exterior service conditions where resistance is

an important performance requirement.

PCT/GB91/01480
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EXAKPLE S

Thermal Stability tests

Similar specimens [20x20x10 mm] used for the leaching
tests were also used for the testing of the thermal
stability of Culin2 as a preservative in comparison
with other compounds treated to different retention
levels. The pieces were placed in an oven at 70°C for
five days under standard atmospheric conditions. The
temperature of 70°C was chosen to be representative of
the maximum temperature reached in summer under roof
conditions in South Africa. The mass difference

calculated of the treated timber before and after the

test are shown in Table 5.
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TABLE 5 - THERMAIL STABILITY TEST RESULTS [70°C]
Treatment Total é.vera.ge Total preservative mixture
retention thermal loss at 70°C
(Kg a.i./m3)* %
CuLin2 10,61 0,41
14,25 0,85
20,73 0,45
Culin2 + 7,72 0,42
Cypermethrin 9,83 0,43
15,07 0,00
Cypermethrin 0,11 0,00
0,15 0,45
0,21 0,45
CcA 4,39 0,41
9,13 1,75
14,80 0,89
PCP 4,25 0,44
8,53 0,00
13,16 0,83
Creosote 30,78 0,83
68,95 0,43
102,07 2,09
Copper 1,19% 0,00
naphthenate 1,54% 0,9
1,97* -

Zinc 1,11% 0,78
raphthenate 1,61% 1,70
2,15% 3,00
Controls 0,00 0,00

* Kg a.e. Cu or Zn/m3; a.i. = active ingredient

7
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Discussion

The thermal stability test which was aimed at
estblishing the preservative stability for timber roof
truss treatments in hot climates demonstrated that
CuLin2 was stable and indeed performed equally or
better than CCA which is already extensively used for
roof truss protection. However, it should be noted
from the results in Table 2 that the 1loss of

preservative from each of the preservatives tested was

minimal.

EXAMPLE 6

Burn tests

A burn test method was developed during the development
of fire retardants for mining timber [W.E. Conradie,
A. Pizzi and M.C. Vogel, 1983] which has been adopted
as a standard method by the South African Chamber of

Mines. Ten Pinus patula blocks measuring 20x20x10 mm

were treated with the preservatives mentioned above, to
the aimed retentions. After conditioning to *10% M C
and weighing, each specimen was subjected to the burn
test which measures under standardized and very severe
conditions the ignition time, its mass loss percentage
while burning during a standardized time at 600°C and
the final temperature after burning. An afterglow
rating from O to 3 is also given to each block and the
time mass loss of the treated timber due to afterglow

is measured. The results obtained are shown in Table

6.
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Discussion

The results from the burn tests give some reason for
concern in that CuLin2 treatments exhibited the highest
average afterglow rating and relatively high level of
mass loss after glowing when compared with the other
preservatives tested. However, it must be borne in
mind that these values did not exceed that encountered

in the untreated controls.

The high afterglow rating and mass loss after glowing
of CCA-treated samples were antir pated in that
afterglow problems in CCA-treated timber is well
recognised and is thought to be a function of the
chromium component in CCA, which acts as a glow
promoter. However, the fact that only the copper
bearing preservatives, i.e. copper linoleate, CCA and
copper naphthenate exhibited afterglow problems is
interesting and the reasons for this obviously requires
further elucidation. The fact that zinc naphthenate
did not produce afterglow would seem to preclude the
fatty acid component of both copper linoleate and
copper naphthenate as having an influence and therefore
highlights the potential influence of the copper as a

factor and this will be investigated further.

In terms of overall mass loss as a result of burning,

CCA, copper 1linoleate and copper naphthenate all
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performed cemparably to the untreated controls and thus
exhibited no degree of fire retardancy. In contrast,
zinc naphthenate performed better, on average, than the
untreated controls and as such did exhibit some degree

of fire retardancy.

EXAMPLE 7

Corrosive properties of CuLin2

Preservative compositions of Culin2 were made up
respectively in water and xylene to contain 0,448% Cu
active element on a mass to mass basis. The xylene
solution was designated CuLin (0S) to signify the
organic solvent and the aqueous formulation was
designated Culin (EC) to signify the emulsifiable

concentrate of the formulation.
Comparative preservative formulations of copper chrome
arsenate [CCA] and copper sulfate [CuSOy4] were also

made up to contain 0,448% copper active element.

Experimental

10 mild steel and 10 brass strips [150 x 25 x 1lmm] per
preservative solution were subjected to an immersion
test to determine the corrosion effect on metals in
contact with treatment solutions.

Five strips from each solution were removed after a 2
month and a 3 month exposure period, respectively and
the mass losses were determined and expressed as mg/cm2

as well as a percentage of original mass.

The results are set out in Table 7 below.

)

wp
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TABLE 7

CORRISION TEST RESULTS [SOLUTION IMMERSION]

SOLUTION Cu, MILD STEEL - MASS LOSS
% (m/m)
2 MONTHS 3 MONTHS
mg/cm? % mg/ c? %
5,0% (m/m) CCA 0,448 1,39 0,38 2,03 0,56
1,76% (m/m) CuSOg4.5Hs0 0,448 48,62 13,42 50,75 13,95
6,117 (m/m) Culin (OS) 0,448 0,09 0,02 0,08 0,02
3,85% (m/m) CuLin (EC) 0,448 0,65 0,18 1,35 0,37
HoO control - 2,66 0,73 4,71 1,29
SOLUTION Cu, BRASS - MASS LOSS
% (m/m)
2 MONTHS 3 MONTHS
mg/cr? % g/ cn? %
5,0% (m/m) CCA 0,448 0,85 0,21 ° 1,29 0,32
1,76% (m/m) CuSOg.5Ho0 0,448 6,65 1,66 8,27 2,06
F_é,ll% (m/m) Culin (OS) 0,448 0,27 0,07 0,51 0,13
3,85% (m/m) CuLin (EC) 0,448 0,45 0,11 0,66 0,16
HoO control - 0,19 0,05 0,21 0,05
Discussion

It will be seen that the Culin formulations have a very low

corrosive nature to mild steel and brass when compared to

even CCA.

In comparison with the water control, all the solutions
tested except for copper sulphate showed a lower degree of
corrosion on mild steel, CulLin2 (OS), showing virtually no

corrosive effect. CuLin EC also shows a very low degree of
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corrosion and is comparable to (CA.

Regarding the corrosiveness on brass CuLin2 (0S) also

showed the lowest effect, followed by the Culin EC.

-

Thus both formulations performed better than CCA. It
is therefore apparent that in both CuLin formulations
tested the highly corrosive nature of copper is

suppressed.

EXAMPLE 8

Biological Performance of CuLin Emulsifiable

Concentrate [EC] Preparation on Termites and Fungi

A. Preparation of Preservative Compositions and

Controls

[i] CuLin EC

An emulsifiable concentrate of the CuLin2

material was prepared and coded CuLin EC.

Culin EC was formulated as follows:

e

Ingredients Quantities in g/1

CuLin2 Technical [7,1% m/m] 668,0
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Tensio fix B7438 60,0
Tensio fix B7453 90,0
Xylene 112,0
The Cu-content = 5,05% m/m

= 4,74% m/v

= 47,4 g/1

The technical CuLin2 [7,1% m/m] is first
dissolved in xylene to render it £fluid. Then
the Tensio fix B7438 and B7453 emulsifiers [a
pair of cationic and anionic emulsifiers] are

added.

The formulation is then made up to 1 litre with
xylene. The theoretical density at room
temperature and pressure is 0,940 kg/litre or

940 kg - 10,000 litres.

The Culin EC in this form was stable and simple
to apply and therefore no other modifications to
the mixture were made. The stability of the
CulLin EC was tested by leaving it for a few

months, and the results showed that CuLin EC has
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[ii]
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93]
N

a very good shelf life.

CuLin EC + Cypermethrin

In the manner described above in Example 1 g
combination product containing CuLin EC and
cypermethrin EC was prepared and water was used

as the carrier system.

Comparative Formulations and Controls

In addition to the test formulations referred to
above other preservative formulations described
in Example 3 were used in accordance with the

manufacturer's recommendations.

A test program, similarrto the program described
in Examples 1, 2 and 3 above commencing during
December 1990 [termite tests] and January 1991
[fungal tests] was conducted and the same
evaluation system was followed. 1In this program
10 replicates were used for each formulation.
Five replicates were aged and five were unaged

for each test.

The results are set out in Table 8.

“
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WOOD PRESERVATIVES

WO w

NIIHOOO

OO

0 OO

O 0O

BICI[BICALMWMLM'HB

m > Cw®o woo © ] WOO www o ¢ 0
- o~ ~ 31 ©O HAO W o)
g |£ [F°° B8RO0 vdd Jg¢ gdud §9¢ 94S ¥vs F06 gEY 8 8§ o
M T |ONO MNOONO® WO oWw O VOO WHO PVOD® VOO HOO . \ \
) © o0 00 o 4 HOY wN© N0 MWO© Ged O oy
: & 0o © RFOF e ¥ ogg ow 3 vy < © gHo o
5] -
2 " T « o ™ own od*n © 8 o o
> (g 3 looo COO0OOOO ©O0CC 00O ©CO0O HOO YOO Hoo vHo LS f g8 «
5 3 [T
m 3| ~N o~ ~ ~ coa © . C
& # |NOO oococoH0O0 000 000 coo HOO Hoo ocoo “oo g¥w o
o
m W VOO VOIIOOO ©OW WO QXV QOO OWO WOO OO VWO o © © w
2] VOGS BNNOOBG  booros gR© COF CHFE G6 Sow ocg - e @
8 o |8 — - o ¢ ¥
Y] M M NOO MNOOOWY® WOV WYO OOwWw 00O VOO ©WOVO YOO WO W . v
| w TOO AR AIHN GO0 NHE COd GO© 0@ FNE NGO Be© o
R E: < X1 — - ©
o | g
o
~ 8 3 @ ~ o ™ on ownN o o o o
® | w m m ©OO ©O0000O0O HOO 00O ©OO HOoO Yoo ~Hoo woo %%7 & § § &
A B
.m sy« ) ~ ~ « coa o . . ,
B ¥ |00 oco00oo-@o0 ©0oco 0oo ocoo Hoo —oco ©co oo gy )
]
S B
o % NEMW NONN VN N W 0O NN N N o © 0o o IS © ©o o
0 Sl A O 0 OHrH OO mHOo CO omm Yoo o ™
m % |8 < won Qo ) © o S
S M 3 OVMNOW © ©O¥N owo ~ N Y om N©® NO o , . .
m ¥ |oc0 aHdHddNod oA YO O00 OHO HHO dNYH OMm WO 8
1=
8 g =) =) cco o o o o
@ |ow coo coco coo oo oo oo oo woo «©
8 m coooocoo o © ooco g o 3%6 g g 8 @
m ™ ~ coo o . . .
8 m @O0 ©00o0O0COOCO 00O 00O OO0 00O Hoo ocoo “oo g¥N o
2) w
5 88588 g -4
- oo o o
S Qo ++WWMWW owo 38 +WW ﬁ%% °owo owo | , , .
m(aﬁ T "HaN oo X=X WM @EY N HAN
9 B8vwulow tow —
OCO0O0OO0OOH— O vt
*
3 & ] « A o 9
> * * & ) 2 w
- g () o) o q -
+ ot b ot [=] U
+ 5 [ e 13 ~ * @ @ w h
4 5 ) * ] o g8 o
Q Qs B + () B B o a
= 2 = el DE ® @
hM mm [=1 2, 3 [+4 [~
g o * a ~ o~ g o £ &
H B » . ~ o -~ * nm nm ﬂw + [ k=]
8 8 5 & = 2 = 2 = 9
e € 8 s 5 3 S 5 £ & &

active element [Cu or Zn]

** retention based on total product

* a.e.




WO 92/04166

34

It can be seen from Table 8 that the water based CuLiﬁ
EC formulation is ‘performing well [i.e. having minimal
degrade] against both termites and fungi in comparison
to current commercial formulations [e.g. CCA] and CuLin
(0S) after a 7 month exposure period. In addition the
water based Culin EC plus Cypermethrin EC formulation
is also performing well against both termites and fungi
in comparison to commercial formulations [e.g. CCA]
after a 7 month exposure period and is indeed outper-
forming its organic solvent equivaient [CuLin +

Cypermethrin (0S)] in relation to fungal attack.

It will be appreciated that many variations of the
invention may be devised without thereby departingrfrom
the spirit of the invention which relates to the
treatment cbmposition as disclosed herein, the method
of treatment described and to wooden articles treated

by the composition.

PCT/GB91/01480
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1. A wood preservative composition comprising a
mixture of two or more metallic soaps of 1long
chain unsaturated fatty acids, the metallic
component of the soaps being selected from the
group consisting of copper, zinc chromium, iron,
antimony, tin, cobalt, nickel, arsenic, boron,
lead, magnesium, potassium and sodium and the
fatty acid component comprising at least two of
the group consisting of : oleic acid,
linoleic acid, and linolenic acid such that the
ratio by mass of the metallic soaps of oleic acid

linoleic acid : 1linolenic acid is about

20-29 :15-70,0 : 0-47.

2. The preservative composition of claim 1 wherein
the iodine value of the metallic soap mixture is

preferably between 125 and 180.

3. The preservative composition of c¢laim 2 which
also includes saturated fatty acid metallic soaps
derived from stearic acid and palmitic acid in a
quantity constituting between 1,0 and 6,5 and

between 5 and 11,5 parts by mass respectively.

4, The preservative composition of c¢laim 3 wherein
the mass ratio of the fatty acid soaps in the

preservative composition falls in the ranges:
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Stearic acid soap : oleic acid soap : linoleic
acid soap : linolenic acid soap : palmitic acid

soap of about 1,0-6,5 : 24,5-28,6 : 49,8-70,0

0-0,4 : 5,0-11,5.

The preservative composition of claim 4 wherein
the ratio by mass of the stearic acid soap : oleic
acid soap : linoleic acid soap : linolenic acid
soap : palmitic acid soap is about

4,8 : 26,6 : 54,8 : 0,1 : 8,5.

The preservative composition of claim 1 wherein
the metallic component of the metal soaps 1is

copper [Cut*].

The preservative composition of claim 1 wherein
the wood preservative composition further includes

any known insecticide and/or fungicide.

The preservative composition of claim 7 wherein
the additional insecticide is a  synthetic

pyrethroid, and preferably cypermethrin.

The preservative composition of claim 1 including
a carrier medium in the form of xylene made up to

contain a copper content of at least 5% by mass in

xylene.

[
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10. -The preservatiﬁe composition of claim 1 modified
to render it water dispersible by formulation of
an emulsifiable concentrate or microemulsion
concentrate by using one or more appropriate

surface active agents.
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