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Abstract of the Disclosure: Wood preservatives which
contain a mixture of an N-organyldiazeniumdioxy-metal

salt and a complex-forming polymeric nitrogen compound
are used for preserving wood.
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wood preservatives containing polyvmeric nitrogen

compounds
The present invention relates to water-soluble

wood preservatives which contain a metal salt of an N-
organyldiazeniumdioxy compound and a polymeric amine.

Water-soluble wood preservatives based on
complex-forming amines and bis-(N-cyclohexyldiazenium-
dioxy)copper (Cu-HDO, former name copper salt of N-
nitrosocyclohexylhydroxylamine) are known (DE 2 410 603.4
and EP 234 461).

Examples of known amines are ethylenediamine /
diethylenetriamine and dipropylenetriamine. In the
impregnation of wood in the large scale industrial
process, the pressure impregnation process, the depth of
penetration and the distribution of the Cu-HDO in the
wood is insufficient to ensure permanent preservation of
the wood, for example in the case of roundwood, such as
poles or palisades, particularly when they are used in
contact with earth, for example as telegraph poles. The
aqueous alkaline solutions of the complex Cu-HDO ( pH
about 9-10) react with the acidic wood constituents
during the impregnation itself in such a way that the Cu-
HDO is precipitated on contact with wood and the solution
therefore does not penetrate deeply into the wood.

Treatment agents based on aqueous mixtures of
bis~(N-cyclohexyldiazeniumdioxy)copper, polyamines (di-
or triamines, such as ethylenediamine or diethylenetri-
amine) and complex-forming carboxylic acids (EP 234 461)
penetrate well into roundwood but fixing of copper is
insufficient in the case of said treatment agents; from
12 to 20% of the copper are washed out in the case of
normal fixing (20°C/4 weeks) and‘up to 30% of the copper
introduced are washed out after rapid fixing (about
100°C, from 1 to 2 hours; superheated steam).

When tartaric or lactic acid is used as the
complex~forming acid, fixing of copper in the wood is
better but the depth of penetration and distribution of
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preservative during impregnation of, for example, pine
roundwood by the pressure impregnation process is not
satisfactory for sufficient wood preservation.

Known complexing agents, amines and acids can be
leeched out of the wood by water (precipitation, soil
moisture) and can enter the environment.

Furthermore, the known amines have a measurable
vapoxr pressure. The permitted concentrations in inspired
air are, for example, 6 mg/m’ in the case of ethanolamine
and 4 mg/m’ in the case of diethylenetriamine.

It has been found that these disadvantages do not
occur if water-soluble preservatives based on mixtures of
bis~-(N-organodiazeniumdioxy)metal compounds with complex-
forming, polymer nitrogen compounds are used.

N-organodiazeniumdioxy compounds are, for ex-
ample, the N-cyclohexyldiazenimndioxy, N-C,-C,p-alkyl-
diazeniumdioxy, in particular N-Cs-Cg~alkyldiazeniumdioxy,
N-aryldiazeniumdioxy, in particular N-phenyldiazenium-
dioxy, compounds and mixtures thereof. Metal salts are,
for example, the copper, zinc, nickel or cobalt salts and
mixtures thereof. Such compounds are, for example, bis-
(N-cyclohexyldiazeniumdioxy)copper and/or -zinc and/or
-nickel and/or -cobalt, bis~(N-~alkyldiazeniumdioxy)copper
and/or -zinc and/or -nickel and/or cobalt and bis-(N-

aryldiazeniumdioxy)copper and/or -~-zinc and/or ~-nickel
and/or -cobalt.

Complex-forming, ‘ polymeric nitrogen compounds
are, for example, polyethyleneimines, polyamidoamines
(condensates of polyamines andadipic acid), and conden-
sates, for example those based on diethylenetriamine/tri-
ethanolamine and/or diethanolamine/ diethylenetriamine.
Copper and zinc compounds, polyethyleneimines and N-
cyclohexyldiazeniumdioxy compounds are preferred.

Polyethyleneimines (PEL) are known and are formed
by polymerization of 1,2-ethyleneimine. They contain
primary (terminal group), secondary and tertiary (branch-
ing) nitrogen. Suitable polyethyleneimines are those in
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which n is greater than 10: very good results were
obtained using PEI having a degree of polymerization n of
from 50 to 1,000.

Polyamidoamines are formed, for example, by
reacting diethylenetriamine with adipic acid at from 150
to 200°C.

Further condensates are formed, for example, by
heating diethanolamine or triethanolamine to 200-220°C in
the presence of phosphonic acid (H,PO,) .

The penetration of aqueous solutions of the novel
preservatives is not adversely affected during impregna-
tion, for example by the pressure impregnation process:
precipitation of the abovementioned metal salts on
contact with the wood does not occur, the solutions
penetrate thoroughly into the wood and distribution of
the active ingredient in the wood meets practical
requirements. Precipitation of the insoluble copper
and/or zinc salts begins only after impregnation. They
are thus fixed in the wood. The fixing time is dependent
on the temperature. Fixing is complete at 20°C after,
for example, from 1 to 2 weeks, and the fixing reaction
can be considerably accelerated by treatment with super-
heated steam (steam at 100°C or higher), in which case it
is complete, for example, after only from 1 to 2 hours.

The polymeric nitrogen compounds have virtually
no measurable vapor pressure. They are therefore almost
completely absent from the inspired air. After fixing,

they are not washed out of the wood, for example by
weather effects,

For exardple ’ bis«-(N-cyclohexyldiazeniumdioxy)-
copper and/or -zinc (Cu~HDO/Zn~HDO) and/or -cobalt (Co-
HDO) and/or -nickel (Ni-HDO), bis-(N-phenyldiazenium-
dioxy)- or bis-(N-tolyldiazeniumdioxy)copper and/or -zinc
and/or ~-cobalt and/or -nickel and bisg~(N=-C,-Cy~alkyl-

diazeniumdioxy)copper and/or -zinc and/or -cobalt and/or
-nickel and mixtures thereof can be used.

Instead, it is also possible to use the cor-
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responding water-soluble alkali metal and/or ammonium
salts together with water-soluble and/or water-insoluble
metal compounds, eg. copper acetate and/or zinc acetate,
copper Dborate and/or zinc borate, copper oxide and/or
zinc oxide, copper hydroxide and/or zinc hydroxide, zinc
carbonate, basic copper carbonate and/or the correspond-
ing nickel and/or cobalt compounds.

The wood preservatives can, if required, contain
further compounds, for example a compound having a
fungicidal anion, such as a boron compound, eg. an alkali
metal borate, an amine borate or boric acid, fluorides,
eg. potassium fluoride, and/or salts of fluoboric acid
and/or fluorophosphoric acid and/or difluorophosphoric
acid.

To improve the corrosion behavior or stabiliza-
tion and to buffer to a pH of about 8-10, for example,
aliphatic carboxylic acids or polycarboxylic acids may be
added. Examples of suitable aliphatic carboxylic acids
are (Cs;-Cyy-monocarboxylic acids, such as hexanoic acid,
heptanoic acid, octanoic aclid, nonanoic acid, decanoic
acid, 2-ethylpentanoic acid, 2-ethylhexanoic acid, 2-
ethylheptanoic acid, isooctanoic acid, isononanoic acid,
isodecanoic acid and versatic acids (highly branched
monocarboxylic acids), and Cs~Cyp~dicarboxylic acids, egq.
sebacic acid.

Amines, eg. aminoethylethanolamine or dipropylene~
triamine, can be added to obtain a certain pH.

Mixing with primary, secondary or tertiary fatty
amines which contain one or more hydrophilic radicals of
not less than 6 carbon atoms makes it possible to improve
the action spectrum against wood~destroying and wood-
discoloring fungi and against wood-destroying insects.

These amines are of, for example, the general
formulae

R R1 RZ

| |
a) Rl-—-l!]-RZ and b) R—N--(CH ) n—N-R3
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n

R1

|
(CH 2) n"‘NH

/ | n 1-20

c) R—N

(CH2) n—NH
2
where n is 1-20, R is Cg-Cy-alkyl and/or hydroxyalkyl R!,
R? and R® independently of one another are each hydrogen,
lower alkyl, an alkyl or hydroxyalkyl radical correspond-
ing to R or benzyl.

Depending on their properties, the fatty amines
can .be incorporated in the novel concentrates or solu-
tions 1in the form of their salts, for example completely
or partially as salts of carboxylic acids, such as acetic
acid, propionic acid or 2-ethy1hexanoic acid, with or

without the addition of emulsifiers.
Examples of suitable fatty amines are dimethyl-

Cm-Cm-alkyl,amines, in particular dimethyl-C,,/C,,-alkyl-
amines, methyldioctylamine, methyldidedylamine, octyl-
diethanolamine, didodecyl-l,3-propylenediamine, C,3/Cjs~
alkyltrimethylenediamine, laurylpropylenediamine and N,N-
bis-(3-aminopropyl)-laurylamine.

Furthermore, quaternary ammonium compounds or
phosphonium compounds may be added.

A quaternary ammonium compound is, for example,
a compound of the general formula R'R®’R°R'N"2Z",
where . ' _
R' is alkyl of 8 to 20, in particular 12 to 20, carbon
atoms or is benzyl which is unsubstituted or substituted

by C,-C,-alkyl or halogen,
RZ is Cy-Cg-alkyl, C3-Cg-alkoxyalkyl, ethylene oxide or

propylene oxide, where n is from 1 to 50,

R3 is Cq7-Cg-alkyl, C3- or Cg-alkoxy or ethylene oxide or
propylene oxide where n is from 2 to 50, and
R' is C,-Cy-alkyl,

or two of the radicals R' to R' together with the nitrogen
atom form a heterocyclic radical which contains 4 or 5
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carbon atoms, 1 or 2 nitrogen atoms and one r two oxr three
double bonds, the carbon atoms being unsubstituted or
substituted by C,-C,~alkyl or halogen, and Z is an acid
radical.

Active phosphonium compounds which are par-
ticularly suitable are compounds of the formula

R3R°P*Y”
where
R' is alkyl or hydroxyalkyl, each of 1 to § carbon atoms,
or phenyl,
R® is alkyl of 8 to 18 carbon atoms and
Y is an acid radical, in particular a halide anion.

R' and R® are preferably straight-chain.

The quaternary phosphonium compounds may be present
in the novel concentrates individually or as mixtures.
Examples of such phosphonium compounds are trimethyl-n-
dodecylphosphonium chloride, triethyl-n-decylphosphonium
bromide, tri-n~pr0pyl-nntetradecylphosphonimm chloride,
trimethylol-n-hexadecylphosphonium chloride, tri-n-butyl-
n-tetradecylphosphonium chloride, tri-n-butyl-n-dodecyl-
phosphonium bromide, tri-n-~-butyl-n-decylphosphonium chlor-
ide, triwn—butyl-n-hexadecylphosphonium.ibrcmide, tri-n-
hexyl-n-decylphosphonium chloride, triphenyl-n-dodecyl-~
phosphonium chloride, triphenyl-n-tetradecylphosphonium
bromide and triphenyl-n~octadecylphosphonium chloride.

It is also possible to add further fungicides,
for example in emulsified form, such as
N-tridecyl-2,6-dimethylmorpholine (tridemorph) and/or
4~(3~para~tert~butylphenyl)~2~methy1propyl~2,6-cis~
dimethylmorpholine (fenpropimorph) and/or
triazole and/or imidazole compounds, such as
1-(2m(2,4~dichlorophenyl)~4~methyl«l,3~dioxolan~2-yl—
methyl)~1H=1,2,4~triazole,
l-(2-(2,4udichlorophenyl)-1,3-dioxolan-2~ylmethyl)-lH-
l1,2,4-triazole, |
1~(2-(2,4~dichlorophenyl)~4-ethyl~1,B-dioxolanﬂz-yl~
methyl)-1H-1,2,4-triazole,
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1-(2~-(2,4~dichlorophenyl)-4-propyl-1,3-dioxolan-2-yl-
methyl)-1H-1,2,4~-triazole (propiconazol),
1-(2-(2,4-dichlorophenyl)-4-pentyl-1,3-dioxolan-2-yl-
methyl)-1H~1,2,4-triazole, .
1-(2-(2,4-dichlorOphenyl)-4-ethyl-1,3-dioxolan-2-yl?
methyl)-1H-imidazole,
a-tert-butyl-a~(p-chlorophenylethyl)~1H-1,2,4~triazol-1-yl-
ethanol or '
l-(B-alkoxy-2,4-dichlorophenethyl)-~-imidazole, and/or
organotin compounds, in 'particular tributyltin' (TBT)
compounds, eg. TBT oxide, TBT versatoate, TBT benzoate,

TBT naphthenate or TBT-HDO, and/or isothiazolinone
compounds of the following formula

R Z:C'Fol
R3 N—R1
where

R' is hydrogen, an alkyl, alkenyl or alkynyl radical of 1
to 18 carbon atoms, cycloalkyl having a C,-Cg~ring and not

more than 12 carbon atoms, or an aralkyl or aryl radical
of not more than 19 carbon atoms and

R? and R? independently of one another are each hydrogen,
halogen or lower alkyl, or R?* and R’ form part of an
aromatic radical. | |

In paﬂrticular, the abovementioned fatty amines

and their salts, quaternary ammonium/phosphonium com-
pounds and, for example, other ionic and nonionic emul-

sifiers may be used as emulsifiers, with or without the
addition of polar solvents.

In concentrated form, the water-dilutable agents
contain the copper and/or zinc and/or cobalt and/or
nickel in.geheral in, for example, an amount of from 1 to
10% by weight, calculated as the element. Suitable
concentrates COptain,_ﬁqr example, '

from 2.5 to 50% by weight of bis- (N-cycloalkyldia-

zeniumdioxy) copper and/or -zinc and/or -nickel and/or

-cobalt and/or bis- (N-alkyldiazeniumdioxy)copper and/or

-zinc and/or -nickel
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and/or -cobalt and/or bis-(N-aryldiazeniumdioxy)copper
and/or -zinc and/or =-nickel and/or -cobalt,

from 2.5 to 50% by weight of a polymeric, complex-forming
nitrogen compound, 1n particular a polyethyleneimine,

from 0 to 40% by weight of compounds having a fungicidal
anion,

from 0 to 20% by weight of Cg-Crp-carboxylic acids,

from 0 to 40% by weight of a fatty amine and/or a fatty

amine salt or a mixture thereof,

from 0 to 40% by weight of a quaternary ammonium compound
or quaternary phosphonium compound and
from 0 to 15% by weight of tridemorph, fenpropimorph,

triazole and/or imidazole derivatives, tributyltin

compounds and/or isothiazolinone compounds,

the sum being 100% by weight in each case, and, if
necessary, minor amounts of other components, such as
amines, ammonia, corrosion inhibitors and, if required,
water and/or polar water-miscible solvents, the amounts
of which may in general, however, be kept small and which
essentially serve handling purposes.

However, the present invention also relates to
the impregnation solutions of correspondingly low in-
dividual concentrations, which solutions can be prepared
by dilution with water. The concentration for use is,
for example, 0.01 to 0.50% by weight of metal, eq.
copper, in the aqueous impregnating solution, depending
on the method of impregnation and the risk to the wood to
be impregnated.

Dissolving the metal salts, in particular the
copper and/or zinc compounds, in the polymeric, complex-
forming nitrogen compounds, with or without the addition
of water, gives highly concentrated water-soluble pastes
and liquid concentrates which, after dilution with water,
can be used to impregnate wood.
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Highly concentrated water-soluble pastes and
aqueous concentrates which can be used to impregnate
wood, after being diluted with water, can be obtained by
dissolving the metal salts, in particular copper and/or

zinc compounds, in the polymeric, complex-forming nitro-
gen compounds, with or without the addition of water.

Impregnating solutions can be used to preserve
wood on the one hand by manual methods, such as spraying,
spreading, immersion or trough impregnation, or by large-
scale industrial processes, for example the pressure
impregnation process, pressure cycling process or double
vacuum process. Wood is understood as meaning both solid

wood and woodworking materials, eg. particle boards or
plywood.

10

The wood preservative can be fixed in the wood,
for example, under standard conditions, for example at
from 5 to 35°C in from 1 to 4 weeks, or by special
methods, for example by treatment with superheated steam
(at about 100-150°C) or by means ot high frequency.

Fixing in drying chambers, for example at from 50
to 80°C in from 12 to 24 hours, is also possible.

20 The pH of the aqueous impregnating solution is in
general from 7.5 to 10.0. By adding acids, it is also
possible, if required, to bring the solution to a pH of
from below 7.5 to about 6.0.

The concentrates or solutions can be colored by
water-soluble dyes or dye and/or pigment formations.

The amount of polymeric, complex-forming nitrogen
compounds used in each case is such that it is both
sufficient for complexing the metals, in particular the
copper and/or zinc, and ensures penetration of the
impregnating solution into the wood.

The Examples which " follow illustrate the
invention.

COMPARATIVE EXAMPLE A (not according to the invention)

30
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25.0% by weight of Cu-HDO
22.5% by weight of diethylenetriamine

12.5% by weight of nitrilotriacetic acid

40.0% by weight of water

The solution i1is diluted with water in a ratio of
2 parts of solution to 98 parts of water.
Concentration for use: 2% in water.

In each case,

20 pine sapwood blocks (15 x 25 x

50 mm) were impregnated and

I. after fixing for 4 weeks at room temperature (20°C)
II. after treatment with superheated steam for 1 h at
100°C and a cooling time of 4 hours

were washed thoroughly several times with water, the wash

water was collected and the copper content was determined.
The amount of copper washed out was expressed in relation

to the total amount of copper in the wood before the wash-

out process. No washout

0%, complete washout = 100%.

Washout :
I. 15.5% by weight of copper
II. 25.1% by weight of copper
COMPARATIVE EXAMPLE B (not according go the invention)
13.5 % by weight of K-HDO
6.25% by weight of nitrilotriacetic acid
6.25% by weight of boric acid
6.25% by weight of diethylenetriamine
5.0 % by weight of ethanolamine
4.0 % by weight of Cu(OH) ,CuCOy

58.75% by weight of water
(corresponding to 12.5% of Cu-HDO)

Concentration for use: 4%
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Washout:

I. 17.8% by weight of copper

IT. 28.5% by weight of copper
COMPARATIVE EXAMPLE C (not according to the invention)

25.0% by weight of Cu-HDO

17.5% by weight of diethylenetriamine

'5.0% by weight of ethanolamine

12.5% by weight of tartaric acid

12.5% by weight of boric acid

27.5% by weight of water
Concentration for use: 2%
Washout:

I. 6.5% by weight of copper

To determine the depth of penetration, pine

palisades (length 1.20 m, diameter from 20 to 24 cm, end
faces sealed with a coating, sapwood width more than 30 mm)
were 1mpregnated by the pressure impregnating process
(reduced pressure for 1 hour, superatmospheric pressure for
2 hours). To determine the depth of penetration of the
copper, impregnated timbers were cut open in the middle,
the cut surfaces were treated with the monosodium salt of
4 -pyrid-2-yl-azo-resorcinol (monohydrate), which gives a
red coloration with copper and the depth of penetration of
the copper was measured. In general, 3 palisades were

impregnated per test.

The following mean depths of penetration were

determined:
Cu penetration: 10.5 mm 12.0 mm 9.8 mm
Mean sapwood width: 37.2 mm 35.1 mm 40.0 mm

COMPARATIVE EXAMPLE D (not according to the invention)
25.0% by weight of bis- (N-phenyldiazeniumdioxy) copper
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30.0% by weight of dipropylenetriamine
12.5% by weight of nitrilotriacetic acid
12.5% by weight of boric acid
20.0% by weight of water
Concentration for use: 2%
Washout:

I. 12.5% by welight of copper
IT. 24.1% by weight of copper

EXAMPLES (according to the invention)
EXAMPLE 1

25% by weight of Cu-HDO
19% by weight PEI, n about 100
56% by weight of water
Concentration for use: 2.0%
Copper washout:

I. 4.2% by weight of copper
II 5.1% by weight of copper
Copper penetration in pressure impregnation process:
Pine palisades (reduced pressure for 1 hour, super-
atmospheric pressure for 2 hours)

35.2 mm 38.5 mm 32.1 mm
The copper penetration 1is 1n agreement with the
sapwood width and reaches the limit of the heartwood.
EXAMPLE 2

25% by weight of bis- (N-phenyldiazeniumdioxy) copper
19% by weight of PEI, n about 500

56% by weight of water

Concentration for use: 2.0%

Copper washout:

I. 3.3% by weight of copper

II. 4.5% by weight of copper
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Copper penetration in pressure impregnation process:
30.5 mm 36.2 mm 32.5 mm
The copper penetration 1s 1in agreement with the
sapwood width and reaches the limit of the heartwood.
EXEMPLE 3
25% by weight of bis—(C5-C7—alkyldiazgniumdioxy)copper
20% by weight of PEI, n about 500
55% by weight of water

Copper washout:

I. 5.5% by weight of copper
Copper ©penetration 1n  pressure impregnation  process
(palisade length 80 cm, diameter 18 cm): 30.7 mm

The copper penetration 1s in agreement with the

sapwood width and reaches the limit of the heartwood.
EXAMPLE 4

13.5% by weight of K-HDO

7.5% by weight of 2-ethylhexanoic acid

10.0% by weight of PEI, n about 100

65.0% by weight of water

4.0% by weight of Cu (OH)oCuCOjy

(2 12.5% by weight of Cu-HDO)
Concentration for use: 4%
Copper washout:

I. 3.6% by weight of copper

II. 4.5% by weight of copper
Copper penetration 1n pressure ilmpregnation process:

35.5 mm 32.0 mm 40.1 mm
The copper penetration i1s in agreement with the

sapwood width and reaches the limit of the heartwood.

EXAMPLE 5
13.5% by weight of K-HDO
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6.25% by weight of 2-ethylhexanoic acid
6.25% by weight of boric acid
11.25% by weight of PEI, n about 50

4.0 % by weight of Cu(OH)oCuCOj;

58.75% by weight of water

(2 12.5% by weight of Cu-HDO)
Concentration for use: 4%
Copper washout:
I. 6.1% by weight of copper
10 II. 5.9% by weight of copper
Copper penetration in pressure impregnation process:
31.1 mm 37.8 mm 35.0 mm
The copper penetration 1s 1n agreement with the
sapwood width and reaches the limit of the heartwood.
EXEMPLE 6
13.5% by weight of K-HDO
5.0% by weight 2-ethylhexanoic acid
11.0% by weight PEI, n about 100
4.7% by weight of copper borate
20 65.8% by weight of water
Concentration for use: 4%
Copper washout:
I. 3.5% by weight of copper
II. 4.0% by weight of copper
Copper penetration in pressure impregnation process:
38.5 mm 44 .5 mmm 31.7 mm
The copper penetration is 1in agreement with the
sapwood width and reaches the limit of the heartwood.
EXAMPLE 7
30 13.5% by weilght K-HDO
5.0% by weight of 2-ethylhexanoic acid
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5.0% by weight of fluorophosphoric acid
12.5% by weight of PEI, n about 500
4.0% by weight of Cu(OH) 5CuCOj

60.0% by weight of water
Concentration for use: 4%
Copper washout:

I. 4.3% by weight of copper
II. 3.8% by welght of copper

Copper penetration in pressure impregnation process (pali-

sade length 80 ¢cm, diameter 18.5 cm): 29.7 mm

The copper penetration is in agreement with the
sapwood width and reaches the limit of the heartwood.
EXAMPLE 8
13.5 % by weight of K-HDO
.25% by weight of 2-ethylhexanoic acid
.25% by weight boric acid

6

6

9.5 % by weight of PEI, n about 100
3.00% by weight of dipropylenetriamine
4

.00% by weight of Cu(OH)>CuCO4
57.50% by weight of water

(£12.5% of Cu-HDO)
Concentration for use: 4%
Copper washout:
I. 5.0% by weight of copper
II. 5.0% by weight of copper
Copper penetration in pressure lmpregnation process:
32.5 mm 40.7 mm 37.5 mm
The copper penetration is 1in agreement with the

sapwood width and reaches the limit of the heartwood.

EXAMPLE O
13.5 % by weight of K-HDO
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6.25% by weight of 2-ethylhexanoic acid
6.25% by weight of boric acid
8.5 % by weight of PEI, n about 100
5.0 % by weight of polyamidoamine
4.0 % by weight of Cu(OH) 5CuCO;

56.5 % by weight of water
Concentration for use: 4%
Copper washout:

I. 4.8% by weight of copper
IT. 5.6% by weight of copper

Copper penetration in pressure impregnation process (pali-

sade length 80 cm, diameter 18.5 cm): 28.7 mm

The copper penetration is in agreement with the

sapwood width and reaches the limit of the heartwood.

EXAMPLE 10

18.25% by weight of a condensate of triethanolamine and

diethylene-triamine in a ratio of 1: 1
13.50% by weight of K-HDO

6.25% by weight of boric acid

4.00% by weight of Cu (OH)oCuCOjy

58.00% by weight of water

(£12.5% of Cu-HDO)
Concentration for use: 4%
Copper washout:

I. 6.7% by weight of copper
IT. 5.9% by weight of copper

EXAMPLE 11
13.5% by weight of K-HDO

18.0% by weight of 2-ethylhexanoic acid
10.5% by weight of dimethylalkylamine (Cq15-Cqg4)

9.5% by weight of N,N-bis-(3-aminopropyl)-laurylamine
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10.0% by weight of PEI, n about 100
4.0% by weight of Cu(OH) 5CuCO5

34.5% by weight of water

(£ 12.5% of Cu-HDO)
Concentration for use: 2.5%

Copper washout:

I. 5.5% by weight of copper

ITI. 6.0% by weight of copper
EXAMPLE 12
8.4% by weight of K-HDO
10.0% by weight of 2-ethylhexanoic acid
6.7% by weight of PEI, n about 100
2.7% by weight of Cu(Oﬁ)2CuCO3
10.0% by weight of dimethylalkylamine (Cq5-Cq4)
6.7% by weight of tridemorph

10.0% by

0.96 g/cm> at 50°C)
Concentration for use: 4%
Copper washout:

I. 2.5% by weight of copper
II. 2.6% by weight of copper

EXAMPLE 13

10.

0.96 g/cm3 at 50°C)

aN
o\°

welght
welight
welght
welght
welight

weight

weight of ethoxylated coconut fatty amine

of
of
of
of

of
of

K-HDO

2-ethylhexanoic acid

PEI,
Cu (OH) 5, CuCO3

dimethylalkylamine (Cq75-Cqa)

fenpropimorph

n about 100

weight of ethoxylated coconut fatty amine (density

(density
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ethoxylated nonylphenol,

2.0% by weight of water

Concentration for use:

Copper washout:

1.
1.

16.

8
5
c.
2

O
O\O

O
o\©

welight
weight
welght
welght

4%

1.5% by weight of copper
2.0% by weight of copper

EXAMPLE 14

of K-HDO

of 2-ethylhexanoic acid

of PET,

n about 100

of Cu(OH) 5CuCO3

ammonium chloride

60.5% of water
Concentration for use:

Copper washout:

L.
1I1.

13

9.
5.
4.

5.
. D

12

.5%

- - -
0\0 0\0 o\o

O
o°

o\©

by

weight
welght
weilght
weight

of
of
of
of

by weight of
welght

4%

2.5% by weight of copper
2.7% by weight of copper

EXAMPLE 15

K-HDO

PRI,

n about 100

2-ethylhexanoic acid

CU(OH)2CUCO3

propiconazol

of

ethyleﬁe oxide units

ethoxylated

2.5% by weight of propylene glycol

62.0% by weight of water

Concentration for use:

Copper washout:

4%

nonylphenol

about

about

10

by weight of N-benzyl-N-(Cq5-Cq4)-alkyl-N,N-dimethyl-

15
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I. 3.5% by weight of copper
II. 4.9% by weight of copper
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WHAT IS CLAIMED IS:
1. A wood preservative concentrate containing an

effective preservative amount of a metal salt of an N-
organyldiazeniumdioxy compound and a complex-forming

polymeric amine.

2. A wood preservative concentrate as claimed in claim 1,
wherein the metal 1s selected from the group consisting of

copper, zinc, nickel and cobalt.

10 3. A wood preservative concentrate according to claim 1

or 2, wherein the effective metal concentration i1s in the

range of from 1% to 10% by weight.

4 . A wood preservative concentrate as claimed in any one
of claims 1 to 3, wherein said metal salt of the N-
organyldiazeniumdloXxy compound is a bis- (N-

cyclohexyldiazéhiumdioxy)copper.

5. A wood preservative concentrate as claimed in any one
of claims 1 to 4, wherein sald complex-forming polymeric

amine is a polyethyleneimine.

20 6. A wood  preservative composition contalining an
effective preservative amount of a metal salt of an N-
organyldiazeniumdioxy  compound and a complex-forming
polymeric amine and water, salid water being present 1in an

amount so that the effective metal concentration is in the

range of from 0.01% to 0.50% by weight.
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7. A wood preservative composition according to claim 6,
wherein the metal salt of the N-organyldiazeniumdioxy

compound 1s a bis(N-cyclohexyldiazeniumdioxy) copper.

8 . A wood preservative composition according to claim 6
or 7 wherein said metal 1s selected from the group

consisting of copper, zinc, nickel and cobalt.

9. A wood preservative composition according any one of
to claimg 6 to 8, wherein said complex-forming amine is a

polyethyleneimine

10. A process for preserving wood, wherein wood is treated
with a preservative concentrate as claimed in any one of

claims 1 to 5.

11. A process for preserving wood, wherein wood is treated
with a preservative composition as claimed in any one of

claims 6 to 9.
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