WOOD PRESERVATI VE AND METHOD OF ROLLI NG NO_DO@%‘T'BO\I
ON WOOD, Background of the Invention The present inventioloRel at es
to a,wood preservative with excellent ‘chemcal stability that prevents the
rotting of wood as well as the formation of nold on wood and nethods of
controlling nold formati on on wood usi ng sane. Wod is used in a
broad range of applications, for exanple, as a structural material, as an
|ndu_str|al material, and in C!VHOW%‘ IHYATIVE s difficult to use for

| ong-term applications, especially outdoors, because it is subject to
deterioration through rotting caused by wood decaying organisns. Early
types of wood preservatives contained water-sol ubl e copper conpounds. The
pr obl em Bickgrouad ofieltedinventionbl e copper conpounds was that when such
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agai nst vﬁBﬁ“ﬁ@cﬁéd%qrt}a%F%%g% 1? g@’%‘ﬁ?ﬁ&?@"afoﬁ?ﬁé?ﬂ&g%éﬁﬁ%g? ore azd Ser Sul a
| acrymansyechAng ¥@janisfidC Early types of wood preservatives contained water-soluble copper

compounds. The problem with such water-soluble copper compounds was that when such
compounds were impregnated into wood, subsequent exposure to rain water tended to wash
them out, thereby posing a problem for their outdoor use. To address this issue, alkaline
wood preservativeS were proposed in which a water-soluble inorganic copper compound
(comprised of at least one type selected from copper salts or copper oxides) was solubilized by
forming a complex using ammonia, ammonium salts or amines.

When such water soluble complexes are used, the resulting wood preservatives have
excellent cost effectiveness, very good application properties, and are effective against wood
decay organisms, for example, Coriolus versicolor and Serpula lacrymans; however, such
preservatives are not effective against some types of'mold,. for example, penicillium and
asarum. In addition, the alkali component of such compositions supplies a source of nitrogen
that fosters mold growth. While unlike wood rot, the growth of mold on wood does not

" affect its strength, it does contaminate the surface and is aesthetically undesirable, thus
dramatically detracting from its commercial value.

The use of isothiazolones compounds in wood preservatives have been proposed to
protect wood materials from mold; however, as the isothiazolone compounds that are used as
anti-mold agents for wood have poor chemical stability in alkaline aqueous solutions, it is
difficult to add anti-mold properties by mixing such compounds into conventional wood
preservatives such as the previously described inorganic copper complexes in alkaline aqueous
solution. This poor chemical stability of isothiazolone compounds when intemﬁxed with such
conventional wood preservatives has limited the commercial success of such combination

products.
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preservatives are not effective against sone types of nold, for exanple,
penicilliumand asarum In addition, the alkali conponent of such
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Brief Description of the Drawin

Figure 1 is a cross-section of the field anti-mold test system.

Figure 2 is the location of the test specimens in the field anti-mold test system.

Detailed Description of the Invention

The present invention is based in part on the surprising discovery that certain
isothiazolone compounds are stable in alkaline wood preservative compositions such as those
containing water-soluble copper complexes. When applicd as part of these wood preservative
compositions, these isothiazolone compounds do not leach from the wood but remain stable
therein, and also impart excellent anti-mold properties to these wood preservative
compositions.

The water-soluble copper complexes useful in the wood preservative compositions of
the present invention are formed conventionally by solubilizing water-insoluble inorganic
copper salts or copper oxides using nitrogen-containing compounds selected from ammonia,
ammonium salts, and amines.

Examples of water-insoluble copper salts suitable for use in the water-soluble copper
complexes of this invention include, but are not limited to: basic copper carbonate, basic
copper acetate, basic copper nitrate, basic copper phosphate, basic copper chloride and copper
pyrophosphate. Basic copper carbonate, basic copper phosphate, and copper pyrophosphate
are preferred. Examples of a copper oxide which is water-insoluble and suitable for use in this

invention include, but are not limited to, cupric oxide.
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conprising: at |east one isothiazol one conpound selected fromthe group
consi sting of 2- nethyl-4-isothiazolin-3-one, 2-octyl-4-isothiazolin-3-one,
and 4, 5-di chl oro-2-octyl 4- isothiazolin-3-one; at |east one water-insoluble
copper compl ex formed by solubilizing a water-insoluble copper salt or
copper oxide with a nitrogen-containing conpound selected fromthe group
consi sting of ammoni a, ammonium salts, and am nes; and water. Bri ef
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under a suitable pressure application means either as is, or after further dilution in water or an

organic solvent and water.

The wood preservative compositions of this invention may be prepared, for example,
by the following method. At least one type of copper compound selected from water-
insoluble copper salts or copper oxides is first dispersed in water. Then, at least one type of
nitrogen-containing compound selected from ammonia, ammonium salts or amines is added to
this dispersion of copper compound(s) to cause the inorganic copper compound(s) to form
complexes and dissolve in the water. Then, the 2-methyl-4-isothiazolin-3-one, 2-octyl-4-
isothiazolin-3-one or 4,5-dichloro-2-octyl-4-isothiazolin-3-one is mixed into the resulting
alkaline aqueous solution of the copper compound(s) to obtain the wood preservative
composition.

Adjuvants known to those skilled in the art may be added to the wood preservative
compositions of the present invention as needed or desired.

The following examples are presented to illustrate further various aspects of thé

present invention, but are not intended to limit the scope of the invention in any aspect.
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. Nitrogen-contai ni ng conpounds suitable fa solubilizing the water-insoluble
copper salts or copper oxides include, but are not limted to: amoni a;
ammoni um sal ts such as ammoni um bi car bonate; and am nes such as nonoet hanol
am ne, diethanol amine, triethanol anBxemplthyl ene di amine, 1, 2-propane

di am ne, 1, 3-propane di am ne, NN-di nethyl et hyl ene di am ne, and

NN- di et hyl et hyl ene di am ne. I n general, the al kaline wood
preservative c t| ons .ﬁ?in regereativePpH of from
8 to 13. The c qgﬁc{reg% il ?t%ﬁgétlhggr(ﬁ éo |§w(€%npour§§'et hat is

i nterm xe ntl ;tpdng of the ﬁregz-m hRERicho Sangpies 37 0010, idranelsl 6rin Tablec are@xamples m
10 to 10, ppm Wen the wood is saturated, the nm ninumeffective

concent r apf wood)presemammmmaqsmmmf the prosent invention; the remaining saBles a6, 30 t o
200 ppm The wood preservative conpositions of the present invention

may be ap?ﬂml&!atﬂ‘(? the surface of the wood to be treated, incorporated into
t he wood by imrersion, or inpregnated under a suitable pressure application
neans either as is, or after further dilution in water or an organic

sol vent agélutién Ar(copper compound preparation)

A-1
Basic copper carbonate 16
25 % ammonia water 63
ammonium bicarbonate 9
water 12
' 100 (wt%)
A-2
Basic copper carbonate 18
monoethanol amine 36
water 46
100 (wt%)

Solution B (isothiazolone preparation)

The isothiazolone preparations were prepared with the isothiazolone compounds

expressed in the formula below:
X1 o
i i

RSN N—R
X2 S wherein,
X1 and X2 are hydrogen or halogens; and

R is an alkyl group.

The formulations for isothiazolone that contained the various isothiazolone compounds

are shown in the following Table 1.



The wood preservative conpositions of this invention may be prepared, for
exanpl e, by the follow ng nmethod. At |east one type of copper conpound
selected fromwater- insoluble copper salts or copper oxides is first

di spersed in water. Then, at |east one type of nitrogen-containing conpound
sel ected from ammoni a, amonium salts or amnes is added to this dispersion
of copper conpound(s) to cause the inorganic copper conpound(s) to form
conpl exes and di ssol ve in thgapRE IsottlifZblodd Formulations

2-met hyl - 4-isothiazolin-3-one, 2-octyl-4- isothiazolin-3-one or

4, 5-di chl or 0- 2Rl Yisothiazolét azol i n- 3- one i|s Formadatiori Componeats (%)
al kal i ne aqueoys s ?l ution of the copper con Y '
preservative cgnpositi on. Adj uvant s |isathizelene hoBB s
art may be add¢d—tp—the—we e ratt-ve—gqeposittot

i nvention as n¢dde ?(b?ﬁ&ﬁﬁg%.é The |f ol | 3@: ng es are priesented
toillustrate flurt H%{ﬂ;ﬁaééﬁ# cts of the preggent §nggntfon,jgut fare not
intended to linfit {he 'sCope o e inventign in any aspect.

4 B-3 [X1=H X2=H R=C4H9 Exanple 1 80 ThE f ol | owi ng
is a descriptign ol a nethod for preparing{wood_preservativle conposiftions
of the present [BrvpRITEBX2=CGARFCGHS, 7, 9, |10, 19 and 180in Tabt% 2 Jare

wooad vy acao

exanpl es B-5 |X1=H X2=H R=C8H17 10 80 10
B-6 |X1=H X2=Cl R=C8H17 10 80 10
B-7 |X1=C1 X2=C1 R=C8H17 10 80 10

PP: Propylene glycol
Emulsifier+ polyoxyethylene nonylphenyl ether (HLB value of 10)

Table 2
Sample| % Copper Compound | Isothiazolone Compound
A-1 A-2 B-1{B-2 (B-3 (B4 [B-5 |[B-6 |B-7

1 4

2 4

3* |4 100

4 4 0 11000

5 |4 1000

6 |4 1000

7* |4 1000

8§ M4 1000

9* 14 1000
10* 4 100

11 4 0 1000

12 4 1000
13 4 1000
14* 4 1000
IS 4 1000

16* 4 1000

*Preparations according to the present invention



of wood preservative, conpositions of the present invention; the remaining

sanpl es are conparative. Sol ution A (copper conpound preparation) A-1
Basi ¢ coOpper carbonate 16 25 % anmoni a wat er 63
ammoni um bi car bonat e 9 wat ér 12
100 (vt % A-2 Basi c copper carbonate 18 nonoet hanol am ne

36 wat er

46
100 (wt % Sol ution B (i sot [Examplex2icFieldoAnti-Mold Best The
i sot hi azol one preparations were prepared with the isothiazol one conpounds
expressed in the formul a bel ow

A. Specimens and Chemical Treatment
Thirty (30) pieces of hemlock spruce (1x10x50cm) were placed into a covered, 70L

pressure vessel and were subjected to chemical treatement in accordance with the following
procedure.

1) The test specimens of hemlock spruce were placed in a pressure vessel and the cover
was shut. The pressure was reduced by vacuum pump to 0.08 Mpa and maintained for 30
minutes.

2) While continuously operating the vacuum pump, the previously prepared chemical
solution was introduced into the vessel and the vessel was filled with the chemical solution.
3) Compressed air was then charged to the vessel and the vessel pressurized to 0.7 Mpa.
The pressure was maintained for three hours. After that, the pressure was released and the
solution in the vessel was removed.

4) The atmospheric pressure in the vessel was then reduced to 0.08Mpa. This condition

was maintained for thirty minutes and then the test specimens were removed.

B. Anti-Mold Test

Referring now to the Drawing, Figure 1 shows the cross-section for the field anti-
mold test system of wood preservative of the present invention, and Figure 2 shows the .
location of the test samples within the field anti-mold test system.

As shown in Figure 1, field anti-mold test system 10 used in this invention consisted of
concrete blocks 1a, 1b, 1c, 1d, water tub 2, and polyethylene sheets 3a, 3b. The field anti-
mold test was performed in accordance with following procedure using the field anti-mold test
system 10. _

Concrete blocks 1a were located a distance apart. The concrete blocks were covered
by polyethylene sheet 3a. Water tub 2 was placed on the polyethylene sheet 3a between the
concrete blocks 1a and 1a.

The test specimens 4 treated with the wood preservative formulations were bundled as
5 rows x 6 pieces and placed on the concrete blocks 1b fifty centimeters from the nearest
bundle. Concrete blocks 1¢ were located and polyethylene sheet 3b was added to cover the

whole test system, in order to accelerate mold growth. Concrete blocks 1d were then located



[érr] wher ei n, Xl and X2 are hydrogén or hal ogens; and

R is an al kyl group. The formul ations for isothiazol one that
contai ned the various isothiazol one conpounds are shown in the follow ng
Tabl e 1. 7 5

Tabl e 1: |sothiazol one Formul ations - No. |sothiazol one
For mul ati on Conponents (%

I sot hi azol %@oth eREs Of@[%étgﬁ%eeﬁegﬁ% Xé_ (|_:I|—EJ,<2 H R=CH3 10

80 10 B- Af&1ES aXd-3hinbinthsi tRe mold growth on each specimenOvas measurefiCin

10 B4 Xl=H X2=C R=C4H9 80 10
accordance with the ratings described in Table 3. The percentages of anti-mold were

calculated by the following formula, where the total number of test specimens was 30.

Percentage (%) of anti-mold = (Total number of test specimens with damage < 1) x 100

(Total number of test specimens)

Table 3: Evaluation of Damage Rating

Rating |{Observation

0 |No appearance of mold, fungi, stain on t surface of specimen

1  |Mold, fungi, stain observed on less than 10% surface of specimen

2 |Mold, fungi, stain observed on 10 to 30% surface of specimen

3  |Mold, fungi, stain observed on more than 30% surface of specimen

A damage rating of 1 was determined as having anti-mold activity since in actual use, this -

slight mold generation does not cause any problem.



B-5 X1=HX2=HR=C8H17 10 80 10 B-6 Xl =H

X2=Cl R=C8H17 10 _ 80 10 B-7 X1=Cl X2=Cl
R=C8H17 10 80 .10 PP: Propyl ene gl ycol
Emul sifi er+ pol yoxyet hyl ene nonyl phenyl gther (HLB val ue of 10)
Tabl e 2 Sanpl e Copper Conpound | sot hi azol one Conpound
A1 A-2 B-1B2 B3 B4 B5 B6 B7 14 2 4
f_)' 4 st 4 The results, reported lQQerfg%téanti-xﬂ%ld, are shown below in Table€4 1000
1000 7 4 Table 4 1000 8 4
1000 o* 4 1000 10*
‘1"000 13 100 Fohhuiation Component 0 %géﬁnti-l\gztd 44
1000 15 4 A component|B component|1.5 months|3 months 3. 16*
4 1 A-1 - 1poo 23 7
*Preparations accprding to fthe gresent inventiop 17 3

3* A-1 B-1 93 80

4 A-1 B-2 57 30

5 A-1 B-3 67 40

6 A-1 B-4 33 10

7* A-1 B-5 97 83

8 A-1 B-6 60 40

9* A-1 B-7 90 80

10* A-2 B-1 90 83

11 A-2 B-2 50 30

12 A-2 B-3 60 37

13 A-2 B-4 33 13

14* A-2 B-5 93 93

15 A-2 B-6 67 40

16* A-2 B-7 87 77

* Formulation of the present invention.

These results‘ clearly indicate that the compositions of the present invention,
Formulation 3, 7, 9, 10, 14 and 16, exhibited excellent anti-mold activity, whereas the
comparative compositions (Formulations 1, 2, 4-6, 8, 11-13) exhibited poor or only fair anti-
mdld activity. That is, the combinations of an alkaline wood preservative A-1 or A-2 with an
isothiazolone B-1 (2-methyl-4-isothiazolin-3-one), B-2 (2-octyl-4-isothiazolin-3-one) or B-7
(4,5-dichloro-2-octyl-4-isothiazolin-3-one) showed excellent anti-mold activity whereas
combinations of A-1 or A-2 with the other isothiazolones were much less effective at anti-
mold activity. _

The wood preservative compositions of the present invention provide excellent
protection from wood rotting microorganisms, as well as protection form mold which fouls

surface of wood.
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6. _ Example 2: Field Anti-Mld Test A

Speci at nent Thirty (30) pieces of hem ock
spruce (|l r | aced into a covered, 70 L pressure vessel and
wer e subﬂ Itcl Eﬁﬂﬁl treatenment in accordance with the follow ng
procedures — S speci nens of heam ock spruce were placed in a
pressure vessel and the cover was shut. The pressure was reduced by vacuum
punp to 0.08 Mua and maintained for 30 mnutes. 2) Whi | e continuously
oper at | ngqﬁagpqsvc@aq#g&qspurrp, the previously prepared chem cal solution was

I nt roduc vessel and the vessel was filled with the chem cal
solution. 3) Conmpressed air was then charged to the vessel and the

vessel pressurized to Q.7 a.. The pressu intained for three hours.
After thal. Anralkaling Woodpreseevative E%E%s“é%&ﬁﬂéihshﬁ"ution in the vessel was

renoved. 4) Ty JRIRREH! Ripolih® sélectéd fromate groupaconsisting of> Rsethyl-o
0. 08Mpa. Thﬁ%) %tolggsltt%lhonawas o%dglle%'?ai ned ?or t hi ?tgld.mgir‘]ut es and ,th(ﬁ] t he_t est
-di

speci Mens 4 gftkazdticsLote, 2-odyl-Asothiddulid-3Fess, and 4,5-dichloro-2-octyl-4-isot

azolin-3-
one;
(b) at least one water-soluble coppér complex formed by solubilizing water-insoluble
copper salt or copper oxide with a nitrogen-comtaining compound selected from the group
* consisting of ammonia, ammonium salts, and amines; and

(c) water.

2. Composition according to claim 1 wherein the water-insoluble copper salt is selected from
the group consisting of: basic copper carbonate, basic copper acetate, basic copper nitrate,

basic copper phosphate, basic copper chloride, and copper pyrophosphate.

3. Composition according to claim 2 wherein the water-insoluble copper salt is selected from
the group consisting of: basic copper carbonate, basic copper phosphate, and copper

pyrophosphate.

4. Composition according to claim 1 wherein the nitrogen-containing compound is an

ammonium salt comprising ammonium bicarbonate.

5. Composition according to claim 1 wherein the nitrogen-containing compound is an amine
is selected from the group consisting of monoethanol amine, diethanol amine, triethanol
amine, ethylene diamine, 1,2-propane diamine, 1,3-propane diamine, N,N-dimethylethylene

diamine, and N,N-diethylethylene diamine.

6. Composition according to claim 1 where in the concentration of the isothiazolone

compound in the wood preservative composition is from 10 to 10,000 ppm.

7. The steps or features disclosed herein or any combination thereof.
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Referring now to the Drawing, Figure 1 shows the cross-section for the
field anti- nold test system of wood preservative of the present invention,
and Firgure 2 shows the. location of the test sanples within the field
anti-nold test system As shown in Figure 1, field anti-nold test
~system 10 used in this invention consistpagl of concrete blocks la, |b, 1c,

- 1d, water tub 2, and pol yethyl ene sheets 3a, 3b. The field anti- nold test
was perfornmed in accordance with fol |l owghady ocedure using the field
anti-nold test system 10. Concrere brocks la were |ocated a distance
apart. The concrete bl ocks were c p@éxgthylene sheet 3a. Water tub
2 was placed on the pol yethyl ene tweBn the concrete blocks | a
and | a. The test specinmens 4 treated with the wood preservative
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grow h on each speci nen wa g@gsured in accordance with the.ratings
P“W’H’esafié

descri bed #RMeAE MY fuURS®s of anti-nold were cal cul ated by the
followi ng fornmula, where the total nunber of test speci nens was 30.
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For nul at i on Conponent - % of "Anti-Mld

A conponent B conponent 1.5 nonths 3..-nonths - 1 .

-1 . 23 7 - 2 A-2
17 ' 3 B 3* A-1 B-1 93
80 . 4 A1 . 5

5 A1 B 3 67 Su.‘r;s%.t?ut?r Cslheet 2 geptember 1939
A1 B- 4 33 10 ! ST A1
B-5 97 - 83 -1 B- 6
60 40 WOODQBRE_)SERVATI'\A@ AJND METHOI?‘B_ v 90
80 _ - 1Q0F CONTROLAIRG MOLD FORBIATION ON WOOGH 83
11 A: 2 B2 50 30 12
A-2 Backgroynd of the Invension .37 13 A-2
554 9 333 The present invéhtion relates to a wood p)ize_s%r%ative with exce@c}xgt c;hemical. stabiéi& >
40 that prevents théfotting of wood\as’well as the formitioh of mold on w8dd and methods éf
* Formul ation of.  the present invention. These results clearly -
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compounds were impregnated into wood, subsequent exposure to rain water tended to wash
them out, thereby posing a problem for their outdoor use. To address this issue, alkaline
wood preservatives were proposed in which a water-soluble inorganic copper C'qmpound
(comprised of at lea.st one type selected from copper salts or copper oxides) was solubilized by
forming a complex using ammonia, ammonium salts or amines.

When such water soluble complexes are used, the resulting wood preservatives have
excellent cost éﬂ"ectiveness, very good application properties, and are effective against wood
decay organisms, for example, Coriolus versicolor and Serpula lacrymans, however, such
preservétives are not effective against some types of mbld,' for example, penicillium am:.i
asarum. In addition, the alkali component of such compositions_supplies a source of nitrogen
that fosters mold growth. While unlike wood rot, the growth of mold on wood does not
affect its strength, it does contaminate the surface and is aesthetically undesirable, thus
dramatically detracting from its commercial value. |

The use of isothiazolones compounds in wood preservatives have been prd'posed to

_ pfotect wood materials from mold; however, as.t.he isbthiazolone compounds that are used as
anti-mold agents for wood have poor chemical stability in alkaline aqueous solutions, i't is
difficult to add anti-mold properties by mixing such compounds into conventional wood
preservatives such as the previously described inorganic copper complexes in alkaline aqueous

solution. This poor chemical stability of isothiazolone compounds when interm.ixed with such

conventional wood preservatives has limited the commercial success of such combination

products. - | | REPLACEMENT SHEET
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I nvention provide excellent protection fromwood rotting m croorgani sns, as
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CLAI M5 1. Met hod of controlling nmould formati on on wood conpri sing
contacting the wood with an al kal i ne wood preservative conposition

conprising: a) at |east one isothi azol et LQFROsHdtSEl2esé@mbe0 MOBhe
group consisting of: 2- met hyl 24- i sotfirazol i n- 3- one,

2-octyl -4§@W@e and 4, 5-di chl oro- 2-

octyl -4-i sothr azol't n- 3- one; b)) at | east one water-sol ybl e copper

conpl ex for med Thy psesentbnvention ds dieected-to a method of; Geaplling @Oi%gﬂwﬂgapg viod

copper oxide with a nitrogen-cqnt.aini : 4ed from

anmoni a, SAMBREHECORRELDE BfigY °8§1"H§§?“ %ﬁ%@g&ﬁcfm&%%t}ye coﬁo%bﬁ
comprising: at least one isothiazolone compound selected from the group consisting of 2-

methyl-4-isothiazolin-3-one, 2-octyl-4-isothiazolin-3-one, and 4,5-dichloro-2-octyl4- -

isothiazolin-3-one; at least one water-insoluble copper complex formed by solubiﬁzing a
water-insoluble cbpf:er salt or copper oxide with a nitrogen-containing compound selected

from the gfdup consisting of ammonia, ammonium salts, and amines; and water.

Brief Description of the Drawing
Figure 1 is a cross-section of the field anti-mold test system.

Figure 2 is the location of the test specimens in the field anti-mold test system.

Detailed Description of the Invention

The present invention is based in part on the surprising discovery f_hat'certain
isothiazolone compounds are stable in alkaline wood preservative compositions such as those
containing water-soluble copper complexes. When applied as part of these wood preservative
compositions, these isothiazolone compounds do not leach from the wood but remain stable
therein, and also impart excellent anti-mold properties to these wood preservative
compositions.

The water-soluble copper complexes useful in the wood preservative compositions of
the present invention are formed conventionally by solubilizing water-insoluble inorganic
copper salts or copper oxides using nitrogen-containing compouns selected from ammonia,
ammonium salts, and amines.

Examples of water-insoluble copper salts suitable for use in the water-soluble copper-
complexes of this invention include, but are not limited to: basic copper carbonate, basic
copper acetate, basic copper nitrate, basic copper phosphate, basic copper chloride and copper
pyrophosphate. Basic copper carbonate, basic copper phosphate, and copper pyrophosphéte '

are preferred. Examples of a copper oxide which is water-insoluble and suitable for use in this

invention include, but are not limited to, cupric oxide.
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2. “Vethod according to claim 1l wherein the water-insoluble copper salt
s : ﬂ“lﬂ(“nﬂml t he group consisting of: basic copper carbonate,
basi ¢ c‘m ate, basic copper nitrate, basic copper phosphate,
basi ¢: copper ¢hl 8ri fle,” and copper pyrophosphate. 3. Met hod

according to claim2 wherein the water-insobubisttétwieppbeetsal 2 September 1999
sel ected fromthe group consisting of:. basiT copper carbonate, baslC copper.

3

phosphat e, aidamepper pyrophosphate. 4. Met hod according to claiml
wherein the nitrogen-containing conpound is an ammoni um sal t

conpri si ng anmoni um bi car bonat e. 5. Met hod according to claiml
wherein the nitrogen-containing conpound is an am ne sel ected from

t he group cqnsi st,in f. naet hanal, .ami [ - ] he,
tri et hanol grri ne,ME@ﬂgP’éﬁ%R’&ﬂ éﬂ’ﬁrﬂgﬁd{?@%sgSgriéogiacggnlpﬁlgl,ngf? Brac {am%e

di am ne, N, N-di majébd Rith yaneinealige Jivod PresarvatiPé dérapasition|ceirpyisimge di am ne.
6. Met hod according to claim 1l wherein the concentration of the

i sot hi azol one a) at leastopaisothiazolonetcompaprstisghectadsiromthe ZroBp APRFSUNESH -5 from
10 to 10,000 ppmmethyl-4-isothiazolin—3-one, 2-octy1-4-is_othiazolin-3-one and 4,5-dichloro-2- |
6cty1_-4_.¢isorhiazolin-3-one;
b) at least one water-soluble copper complex formed by solubilizing water-
insoluble copper salt or copper oxide with a nitrogen-containing compound
selected from ammonia, ammonium salts, and amines; and

c) water.

2. Method according to claim 1 wherein the water-insoluble copper salt is
selected from the group consis;ting of: basic copper carbonate, basic copper
acetate, basic copper nitrate, basic copper phosphate, basic copper chloride,

and copper pyrophosphate.

3. Method according to claim 2 wherein the water-insoluble copper salt is
selected from the group consisting of: basic copper carbonate, basic copper - .

phosphate, and copper pyrophosphate.

4. Method according to claim 1 wherein the nitrogen-containing compound is an

ammonium salt comprising ammonium bicarbonate.

5. Method according to claim 1 wherein the nitrogen—containihg compound is an
amine selected from the group consisting of: monoethanol amine, diethanol
amine, triethanol amine, ethylene diamine, 1,2-propane diamine, 1,3-propane

diamine, N,N-dimethylethylene diamine, and N,N-diethylethylene diamine.

6. Method according to claim 1 wherein the concentration of the isothiazolone

compound in the wood preservative coinpositioﬁ is from 10 to 10,000 ppm.
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