Office de la Proprieté Canadian

Intellectuelle Intellectual Property
du Canada Office

Un organisme An agency of
d'Industrie Canada Industry Canada

CA 2613402 C 2014/05/13

(11)(21) 2 613 402

(12 BREVET CANADIEN
CANADIAN PATENT
13) C

(86) Date de déepot PCT/PCT Filing Date: 2006/06/07

(87) Date publication PCT/PCT Publication Date: 200//01/11
(45) Date de délivrance/lssue Date: 2014/05/13

(85) Entree phase nationale/National Entry: 200/7/12/21

(86) N° demande PCT/PCT Application No.: US 2006/022395
(87) N° publication PCT/PCT Publication No.: 200/7/005195
(30) Priorité/Priority: 2005/06/29 (US60/695,128)

51) Cl.Int./Int.Cl. B2/7K 3/52(2006.01)

(72) Inventeurs/Inventors:
GRADY, ROBERT W., US;
HOFFMAN, WILLIAM C., US;
KING, STEPHEN W., US

(73) Proprietaire/Owner:
UNION CARBIDE CHEMICALS & PLASTICS
TECHNOLOGY LLC, US

(74) Agent: SMART & BIGGAR

(54) Titre : COMPOSITION DE PRESERVATION DU BOIS
54) Title: WOOD PRESERVATIVE COMPOSITION

(57) Abréegée/Abstract:

A wood preservative composition resulting from admixing components comprising: at least one preservative metal; a quaternary
ammonium compound; at least 2 amine compounds; a pH reducing agent, and water, wherein the pH of the composition Is from
about 7.1 to less than 8.5. Surprisingly, this combination of materials results in a stable solution that can contain a moldicide yet

have a commercially acceptable shelf life.

» . _
‘ l an a dH http:/opic.ge.ca + Ottawa/Gatineau K1A 0C9 - hmp./cipo.ge.ca o p1C
OPIC - CIPO 191

B
.
'
e
ok [ [ f
BTN .
N "'c‘-‘-.u:-:{\: e L~
Bo
.
.

A7 /7]
o~




CA 02613402 2007-12-21

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization [4

International Bureau

(43) International Publication Date
11 January 2007 (11.01.2007)

(51) International Patent Classification:
B27K 3/52 (2006.01)

(21) International Application Number:
PCT/US2006/022395

(22) International Filing Date: 7 June 2006 (07.06.2006)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

60/695,128 29 June 2005 (29.06.2005) US

(71) Applicant (for all designated States except IN, US):
UNION CARBIDE CHEMICALS & PLASTICS
TECHNOLOGY CORPORATION [US/US]J; 2020 Dow
Center, Midland, MI 48674 (US).

(71) Applicant (for IN only): DOW GLOBAL TECHNOLO-
GIES INC. [US/US]; Washington Street, 1790 Building,
Midland, MI 48674 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): GRADY, Robert,
W. [US/US]; 28 Red Oak Drive, Culloden, WV 25510
(US). HOFFMAN, William, C. [US/US]; 572 Roxalana
Hills Drive, Dunbar, WV 25064 (US). KING, Stephen, W.
[US/US]; 112 Leslie Drive, Scot Depot, WV 25560 (US).

(54) Title: WOOD PRESERVATIVE COMPOSITION

007/005195 A1 00 V1100 0 R 0100 AR R0 A 0 00

(10) International Publication Number

WO 2007/005195 Al

(74) Agent: HAYHURST, Paul, D.; The Dow Chemical Com-
pany, Intellectual Property, P.O. Box 1967, Midland, MI
48641-1967 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KM, KN, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV,
LY, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI,
NO, NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE,
SG, SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG,
US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, 8Z, TZ, UG, ZM,
/W), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, 1,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, SI, SK, TR), OAPI (BE, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

—  with international search report

—  before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

o (57) Abstract: A wood preservative composition resulting from admixing components comprising: at least one preservative metal;

yet have a commercially acceptable shelf life.

a quaternary ammonium compound; at least 2 amine compounds; a pH reducing agent, and water, wherein the pH of the composition
is from about 7.1 to less than 8.5. Surprisingly, this combination of materials results in a stable solution that can contain a moldicide



CA 02613402 2013-04-09

64693-5916

WOOD PRESERVATIVE COMPOSITION

ac e Inven

The present invention relates to a method of preserving wood and a
composition useful in that method.

The use of various compositions for the treatment and preservation of wood
is well-known. For example, US Patent 4,622,248 describes the use of various métal
compounds, acids, petroleum byproducts, fungicides and insecticides in wood preservative
compositions. Wood preservative compositions containing complexes of copper and
amines, and optional additives, are well known. For example, EP 0 864 406 A2 describes .
such a composition which comprises a moldicide. A popular class of wood preservative
compositions are referred to as alkaline copper quat, or ACQ, solutions. The industrial
standard for ACQ solutions is published by the American Wood Preservers’ Association
under standard P5-04 (Standard for Waterborne Preservatives).

Wood that is treated with copper-amine preservatives is susceptible to
discoloration caused by fungus and mold. Retailers will not accept suéh discolored wood.
Thus, wood treaters need to ensure that mold and fungus formation is prevented. That is
why moldicides, such as 5-chloro-2-methyl-4-isothiazolin-3-one, are poﬁular additives to
copper-amine preservative solutions. '

- Unfortunately, popﬁlar isothiazolinone-based moldicides are unstable in
ACQ solutions due to their alkalinity, Loweﬁng the pH of the solution to improve the
stability of isothiazolinone moldicides causes copper salts to precipitate, rendering the
solution unsuitable for use. It would be desirable to have a copper-amine preservative for

wood that would support such moldicides yet not suffer from copper salt pﬁcipitaﬁon.
S 0 ventio

The present invention is such a copper-amine wood preservative, and is a

composition resulting from admixing components comprising: at least one preservative
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metal; a quaternary ammonium compound; at least 2 amine compounds; a pH reducing
agent, and water, wherein the pH of the composition is from about 7.1 to less than 8.5.
Surprisingly, this combination of materials results in a stable solution that can contain a
moldicide yet have a commercially acceptable shelf life. In one embodiment, the invention
1S a composition resulting from admixing components comprising:

A. from about 0.5 to about 15 weight parts of a copper salt, a zinc salt or
a mixture thereof;

B. from about 0.1 to about 10 weight parts of a quaternary ammonium
compound,;

C. an amount of a pH reducing agent that is sufficient to result in the
composttion having a pH of from about 7.1 to less than 8.5;

D. from about 0.1 to about 4 weight parts of triethanolamine;

E. from about 1 to about 40 weight parts of a primary amine, a secondary
amine or a mixture thereof’ and \
F. water;

wherein the sum of components A-F equals 100 weight parts, and wherein

the composition has a pH of from about 7.1 to less than 8.5.

Detailed Description of the Invention
The method of the present invention employs a quaternary ammonium

compound, a preservative metal, a mixed amine, a pH reducing agent, and water. The
method results in a solution that is useful for preserving wood. Depending on the amount of
water employed, the solution is a concentrate that suitably is further diluted prior to use, or
is a solution ready for use “as 1s.”

For the purposes of the present invention, the term “preservative metal” |
means any source of preservative metal cations. Preservative metal cations are those cations
which can be effectively employed in a wood preservative solution. It is contemplated that
the preservative metal cations will be associated with or react with negatively charged
species in the preservative concentrate and/or wood treating solution. Examples of the
preservative metals suitable for use in this mvention include copper, cobalt, cadmium,
nickel and zinc. Copper can be incorporated into the system as copper metal, provided a

suitable oxidizing agent such as air, hydrogen peroxide or nitric acid is present, or as a salt

.
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or compound such as, for example, copper oxide, copper carbonate, copper basic carbonate,
copper sulfate, or copper hydroxide. When cobalt, cadmium, nickel or zinc are used they
may be incorporated into the system as a metal compound or metal salt such as a metal
oxide, metal hydroxide, metal carbonate, etc., or as the metal itself provided a suitable
oxidizing agent is present. Metal compounds that normally are insoluble or have low
solubility in water can be solubilized in the presence of ammonia and/or amines. Copper
and zinc are the preferred metals, with copper being most preferred. Mixtures of
preservative metals can be employed.

The preservative metal is employed in a biocidally effective amount. In one
embodiment of the invention, from about 0.1 to about 15 weight parts of preservative metal
cations are employed, based upon the total weight of the solution. The amount of
preservative metal cations preferably 1s from about 0.5 to about 10 weight parts.

The pH reducing agent employed in the invention suitably is any material
that lowers the pH of the composition. The pH reducing agent preferably is an acid, but acid
salts can also be employed. The pH reducing agent can be organic or inorganic. Examples
of the pH reducing agent include: carbon dioxide; inorganic acids such as hydrochloric
acid, nitric acid, sulfuric acid, boric acid, and phosphoric acid; and organic acids such as
carbonic acid, acetic acid, formic acid, oxalic acid, citric acid, propionic acid and other
higher aliphatic or aromatic acids. In one embodiment of the invention the pH reducer is an
aliphétic monocarboxylic acid having from 2 to about 6 carbon atoms. Additionally, the
organic acids may have additional substitution or other functionalities. Mixtures of pH
reducing agents can be employed. For example, combinations of two or more organic acids
and/or the salts of such acids can be used in carrying out this invention. Examples of acid
salts include ammonium carbonate and ammonium bicarbonate. Isomers of acids or
mixtures of isomers are also usable within the scope of this invention.

The pH reducing ageht is employed in an amount such that the pH of the
composition of the invention is less than 8.5. In one embodiment of the invention, the pH of
the composition of the invention is from about 4 to less than 8.5, and preferably is from
about 7.1 to less than 8.5. In one embodiment of the invention, the pH is from about 7.8
8.4.

Quaternary ammonium compounds are well known in the art and many are

commercially available. The quaternary ammonium compound can be represented by the
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general formula (R'R*R*R*N)X, where R' and R* are independently chosen from the
group consisting of alkyl groups having 1 to 3 carbon atoms, R” is chosen from the group
consisting of alkyl groups having 8 to 20 carbon atoms, R is chosen from the group
consisting of alkyl groups having 8 to 20 carbon atoms, aryl groups and aryl-substituted
alkyl groups where the substituted alkyl groups have 1-3 carbon atoms, and X is an anion.
Examples of the quaternary ammonium compound include alkyl dibenzyl ammonium
chlorides and carbonates, didecyl dimethyl ammonium chloride and alkyl dimethyl benzyl
ammonium chloride. For the purposes of the present invention, the quaternary ammonium
compound 1s not an amine.

The quaternary ammonium compound advantageously is employed in a
biocidally effective amount. In one embodiment of the invention, the ratio of the quaternary
ammonium compound to the preservative metal cation ranges from about 0.003 to about 30,
preterably from about 0.1 to about 5, and more preferably from about 0.5 to about 1.

At least 2 amines, also referred to as a mixed amine, are employed in the
invention. Examples of amines include ammonia, alkanolamines, alkyleneamines, and
simple amines including aliphatic amines, arylamines, and aralkyl amines. The mixed
amine can comprise one or more polyamines. For the purposes of the present invention, the
term “polyamine” refers to molecules that contain more than one amine functionality. The
mixed amine may include ammonia and any combination of primary, secondary and tertiary
amines. Examples of amines include alkylamines, alkanolamines, and alkyleneamines. In
one embodiment of the invention, the preferred mixed amine is a mixture of
monoethanolamine and triethanolamine.

The mixed amine is employed 1n an amount effective to increase the
solubility of the preservative metal in the solution. When 2 amines are employed, the ratio
of the amines is not particularly critical and can range from about 5:1 to about 25:1 by |
weight. In one embodiment of the invention, the ratio of monoethanolamine to
triethanolamine is from ébout 8:1 to about 12:1. The amount of mixed amine can be from
about 1 to about 40 weight percent, based on the weight of the solution. In the case of a
concentrate, the amount of mixed amine is preferably from about 15 to about 30 weight
percent, based on the weight of the concentrate.

The amount of water is not particulaﬂy critical, and suitably is enough to

solubilize the other components of the wood treating formulation, whether in concentrated
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6r final form. In one embodix;lent of the invention, the amount of water can be from about
10 to about 90 weight percent based on the weight of the solution. The water employed in
the composition of the invention can be added entirely in the form of one or more solutions
of other components of the composition, such that no “water-only” component is employed.
bne or more of various other additives may be added to the formulation if

desired. Examples of optional additives include colorants, water.repellants, UV absorbers,
dimensional stabilizers,; and organic co-biocides, including moldicides. Many types of these
materials are commercially available and are well known in the art. Two moldicides
commonly employed for wood treating applications include S-chloro-2-methyl-4-
isothiazolin-3-one (CMI) and 2-methyl-4-isothiazolin-3-one (MI).

| The preservative is prepared by admixing the components under conditions
such that a solution is obtained. In one embodiment of the invention, an aqueous mixed
amine and the preservative metal are contacted under conditions such that a solution is
obtained. The pH reducing agent is then added to the solution under conditions such that a
solution is maintained. The quaternary ammonium compound and any optional additives
are then added. It is also permissible to contact the components in different orders, so long
as a solution results. The composition of the invention can be prepared as a concentrated
solution, or conc éntrate, suitable for further dilution at a formulation facility or even a job
site where the solution is to be applied to wood to be preserved. In another embodiment of
the invention, the composition is prepared in a concentration that is ready for use as is. For
typical concentrations, see the industrial standard for ACQ solutions, published by the
American Wood Preservers’ Association under standard P5-04 (Standard for Waterborne
Preservatives). ‘

- The preservative solution may be formulated over a broad temperature range,
although the preferred temperature 1s between about ‘15° to 30°C. The limiting factors for
selecting a suitable temperature are the freezing point of the preservative and the loss of
ammonia at high temperature due to evaporation. Such ammonia loss may be controlled by
maintaining the system under suitablc pressure.

' The amount and concentration of treating solution applied to a particular
substrate will depend upon many factors well-known to those skilled in the art, such as the
nature of the substrate (species of wood), its end use, its geographic location, the method of

application and the nature of the attack to be prevented. A preservative is usually applied to
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a substrate in a quanﬁty sufficient to produce a desired préservative end point and thus,
actual quantities may vary widely. In preparing these solutions for application to a
substrate, a concentrated stock solution commonly is first made, or is obtained as a
commercial preparation, and is thereafter diluted to a final working solution having the
desired concentration.

The desired level of preservative retention will likewise depend on several

. factors known to those skilled in the art such as method of application, geographic location,
species of wood, etc.

The treating solution may be applied to wood by dipping, soaking, spraying,
brushing, or any other well known means. Vacuum and/or pressure techniques may also be
used to impregnate the wood in accord with this invention including both the "Empty Cell"
process and the "Full Cell" process, both of which are well known to those skilled in the art.

Before impregnating timber with any wood treating solution it is essential to
season it first until at least all the free water has been removed from the cell spaces. This
stage of seasoning represents a moisture content of about 25%-30%, varying slightly with
different species. There are two very good reasons for this: firstly, it is not possible to
inject another liquid into wood containing too much water, and secondly, splits developing
as the result of the subsequent drying of the timber would almost certainly expose untreated
timber. It is also desirable to carry out all cutting, machining and boring, etc., gf the timber
before treatment is applied, as all these operations, if carried out after treatment, would
expose untreated wood. Where these operations cannot be done until after treatment, all
exposed untreated timber should be given a liberal application of treating solution, and holes
preferably should be treated with a pressufe bolt-hole treater.

Specific Embodiments of the Invention

The following examples are given to illustrate the invention and should not
be construed as limiting its scope. All parts and percentages are by weight unless otherwise
indicated.

xampl

In this Example, a commercially available NATUREWOODTII;;and ACQ
treating solution (hereinafter ACQ-1), (available from Osmose, Inc., Buffalo, NY, 1 percent
active ingredients) is employed neat, and as modified to contain 0.1, 0.2, 0.4, and 0.6%
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(weight) of triethanolamine (TEA). A Material Safety Data Sheet last revised April 10,
2002 indicates that ACQ-1 includes monoethanolamine, a copper-containing complex, a
quaternary ammonium chloride, and other components. Acetic acid is added to 20 mL
samples of each solution with shaking until the solution becomes turbid. The pH at which

turbidity first persists while the sample is shaken is recorded for each sample and shown in

Table 1.

Table 1. Effect of TEA Concentration on Precipitation pH of Copper Salts

wt% oH
S A I S—

I S - S

This example shows that the addition of TEA lowers the pH at which
turbidity first appears. Turbidity indicates that precipitates will form when the sample is
allowed to stand. The relative amount of TEA in the sample determines how low the pH

can be adjusted before evidence of precipitation occurs.

Example 2
Three samples are prepared using ACQ-1 as the starting material. For the

first sample, ACQ-1 is adjusted to pH 8.0 with acetic acid. To another sample of ACQ-1 is
added 2000 ppm TEA, and the pH 1s then adjusted to 7.8 with acetic acid. The third sample
is prepared by adding 2000 ppm TEA to ACQ-1 and adjusting the pH to 7.6 with acetic
acid. A precipitate 1s visible 1n the first and third samples, but not in the second (ACQ-1 +

2000 ppm TEA, pH 7.8).
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CLAIMS:

1. A composition resulting from admixing components comprising: at least one
preservative metal; a quaternary ammonium compound; at least two amine compounds; a pH
reducing agent; an isothiazolinone moldicide; and water, wherein the pH of the composition 1s
from 7.1 to less than 8.5, wherein the pH reducing agent comprises an aliphatic
monocarboxylic acid having from 2 to 6 carbon atoms, and wherein one of the amine

compounds is a primary or secondary amine, and the other amine compound 1s

tricthanolamine.
2. The composition of claim I, wherein the primary amine is monoethanolamine.
3. The composition of claim 1 or 2, wherein the concentration of the amine

compounds is from 1 to 40 wt%, based on the weight of the composition.

4, The composition of any one of claims 1 to 3, wherein the quaternary
ammonium compound is represented by the general formula (R'R’ R’R*™NHX', where R' and
R* are independently chosen from the group consisting of alkyl groups having 1 to 3 carbon
atoms, R’ is c‘hosen from the group consisting of alkyl groups having 8 to 20 carbon atoms, R*
1s chosen from the group consisting of alkyl groups having 8 to 20 carbon atoms, aryl groups

and aryl-substituted alkyl groups where the substituted alkyl groups have 1-3 carbon atoms,

and X 1s an anion.

. The composition of any one of claims 1 to 4, wherein the amine compounds

comprise monoethanolamine and triethanolamine.

6. The composition of any one of claims 1 to 5, wherein the pH is from 7.8 to less
than 8.5.
7. - The composition of claim [, wherein a biocidally effective amount of at least

one quaternary ammonium compound is employed, the preservative metal 1s a biocidally
effective amount of at least one salt of copper and zinc, the amines are compounds of the
formula R1R2R3N, where R', R*, and R’ are independently chosen from the group consisting

of hydrogen, alkyl groups having from 1 to 3 carbon atoms, hydroxyalky! groups having from
_8-
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1 to 3 carbon atoms, and aminoalkyl groups having from 1 to 3 carbon atoms, and wherein the

ratio of the quaternary ammonium compound to the cation of the copper or zinc salt ranges

from 0.003 to 30 by weight.

8. The composition of any one of claims 1 to 7, wherein the moldicide 1s 5-

chloro-2-methyl-4-1sothiazolin-3-one or 2-methyl-4-isothiazolin-3-one.
9. A composition resulting from admixing components comprising:

~A. from about 0.5 to about 15 weight parts of a copper salt, a zinc salt or a

mixture thereof;

B. from about 0.1 to about 10 weight parts of a quaternary ammonium

compound;

C. an amount of a pH reducing agent that 1s sufficient to result in the
composition having a pH of from about 7.1 to less than 8.5, wherein the pH reducing agent

comprises an aliphatic monocarboxylic acid having from 2 to 6 carbon atoms;
D. from about 0.1 to about 4 weight parts of triethanolamine;

- E. from about 1 to about 40 weight parts of a primary amine, a secondary

amine or a mixture thereof;

F. an 1sothiazolinone moldicide; and

(. water;

- wherein the sum ot components A-G equals 100 weight parts, and wherein the

composition has a pH of from about 7.1 to less than 8.5.
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