
(19) United States 
US 20010006684A1 

(12) Patent Application Publication (10) Pub. N0.2 US 2001/0006684 A1 
GOETTSCHE et al. (43) Pub. Date: Jul. 5, 2001 

(54) WOOD PRESERVATIVES 

(76) Inventors: REIMER GOETTSCHE, 
BADEN-BADEN (DE); 
HANS-VOLKER BORCK, 
BADEN-BADEN (DE) 

Correspondence Address: 
OBLON SPIVAK MCCLELLAND MAIER & 
NEUSTADT PC 
FOURTH FLOOR 
1755 JEFFERSON DAVIS HIGHWAY 
ARLINGTON, VA 22202 (US) 

(*) Notice: This is a publication of a continued pros 
ecution application (CPA) ?led under 37 
CFR 1.53(d). 

(21) Appl. No.: 09/185,074 

(22) Filed: Nov. 3, 1998 

Related US. Application Data 

(62) Division of application No. 08/785,084, ?led on Jan. 
21, 1997, noW Pat. NO. 5,853,766. 

(30) Foreign Application Priority Data 

Apr. 18, 1991 (DE) ................................... .. P41 12 6521 

Publication Classi?cation 

(51) Int. C1.7 ....................... .. A01N 33/12, A01N 59/20, 
A01N 59/00, A01N 55/02, 
A01N 43/64; A01N 57/00 

(52) U.S.Cl. ....................... .. 424/630; 424/632; 424/633; 
424/634; 424/635; 424/637; 
424/638; 514/75, 514/383; 

514/642; 514/643; 514/500, 
106/1831; 106/1832 

(57) ABSTRACT 

Wood preservatives contain a copper compound, an alkano 
lamine, a triaZole, an emulsi?er and/or a phosphonium 
compound and are used for impregnating Wood. 
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WOOD PRESERVATIVES 

[0001] Wood preservatives based on inorganic copper 
compounds With alkanolamines as complexing agents are 
known (European Patent 89,958). Despite high copper con 
tents, the activity of these agents against Wood-destroying 
Basidiomycetes is insufficient in comparison With knoWn 
copper- and chromate-containing salts having a comparable 
copper content. 

[0002] It has noW been found that Wood preservatives 
based on copper compounds and alkanolamines, Which 
contain a triaZole compound and an emulsi?er or Which 
contain a phosphonium compound, have very good activity 
against Wood-destroying Basidiomycetes. The present 
invention relates to mixtures Which contain a triaZole com 
pound and an emulsi?er, to mixtures Which contain a phos 
phonium compound and to mixtures Which contain a triaZole 
compound, an emulsi?er and a phosphonium compound. 

[0003] In spite of the content of copper compounds in the 
Wood preservative, on dilution With Water the triaZole com 
pounds form a clear emulsion. The advantage of the novel 
agents is that triaZole compounds Which are insoluble in 
Water are present in the novel agents in the the form of 
aqueous emulsions or clear aqueous concentrates. Clear 
aqueous liquids are formed on dilution With Water. 

[0004] Homogeneous concentrates can be obtained by 
adding small amounts of organic solvents to the Wood 
preservative, for example alcohols (ethanol or isopropanol), 
glycols (ethylene glycol or propylene glycol), glycol ethers 
(ethylene glycol monomethyl ether or ethylene glycol mono 
ethyl ether), glycol ether esters (butylglycol acetate), dim 
ethylformamide or N-methyl-pyrrolidone. The solvents 
additionally act as solubiliZers for the triaZoles. With the 
additional use of arylcarboxylic acids, cycloalkylcarboxylic 
acids or aliphatic C5-C2O-mono- or dicarboxylic acids or 
corresponding amine, alkali metal or copper salts, hoWever, 
the use of solvents can be reduced to a minimum for 
obtaining homogeneous concentrates. 

[0005] The copper compounds can be used as Water 
soluble or Water-insoluble compounds, for example copper 
sulfate, copper acetate, copper hydroxide, copper oxide, 
copper borate, copper ?uoride or basic copper carbonate. 

[0006] An alkanolamine is, in particular, monoethanola 
mine; the use of other alkanolamines, for example isopro 
panolamine, 1,1- or 1,2-diaminoethanol, aminoethylethano 
lamine, diethanolamine, triethanolamine or 
methylethanolamine, is possible. 

[0007] The amount of added alkanolamines is advanta 
geously such that a pH of 7 or more, preferably from 8.5 to 
10.5, is established in the dilute aqueous impregnating 
solution. The amount of amines should be suf?cient for 
complexing the copper (1 g atom of copper requires about 4 
mol equivalents of amine). 

[0008] A triaZole compound is, for example, 1-(2-(2,4 
dichlorophenyl)-4-methyl-1,3-dioxolan-2-yl-methyl)-1H-1, 
2,4-triaZole, 1-(2-(2,4-dichlorophenyl)-1,3-dioxolan-2-ylm 
ethyl)-1H-1,2,4-triaZole (aZaconaZole), 1-(2-(2,4 
dichlorophenyl)-4-ethyl-1,3-dioxolan-2-yl-methyl)-1H-1,2, 
4-triaZole, 1-(2-(2,4-dichlorophenyl)-4-propyl-1,3 
dioxolan-2-yl-methyl)-1H-1,2,4-triaZole (propiconaZole), 
1-(2-(2,4-dichlorophenyl)-4-phenyl-1,3-dioxolan-2-yl-me 
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thyl)-1H-1,2,4-triaZole or ot-tert-butyl-a-(p-chlorophenyl 
ethyl)-H-1,2,4-triaZole-1-ethanol (tebuconaZole). 
[0009] An emulsi?er is, for example, an anionic, cationic 
or nonionic emulsi?er or a mixture thereof. Nonionic emul 

si?ers are, for example, adducts of ethylene oxide (E0) or 
propylene oxide or mixtures thereof With organic hydroxy 
compounds, for example alkylphenols, fatty acids, fatty 
alcohols and mixtures thereof. Examples of suitable cationic 
emulsi?ers are quaternary ammonium compounds and/or 
salts of fatty amines (for example dimethyl-(C12-C14)-alky 
lamines). 
[0010] A quaternary ammonium compound is, for 
example, a compound of the general formula R1R2R3R4N+ 
Z‘, Where R1 is alkyl of 8 to 20 carbon atoms, in particular 
alkyl of 12 to 20 carbon atoms or benZyl Which is unsub 
stituted or substituted by C1-C20-alkyl or halogen, R2 is 
C1-C6-alkyl, C3-C8-alkoxyalkyl or polymeric ethylene 
oxide (E0) or propylene oxide (PO) Where the number of 
E0 or PO units n is from 2 to 50, R3 is C1-C6-alkyl, C3- or 
C4-alkoxy or polymeric ethylene oxide (E0) or propylene 
oxide (PO) Where the number of E0 or PO units n is from 
2 to 50 and R4 is C1-C20-alkyl, or tWo of the radicals R1 to 
R4, together With the nitrogen atom, form a heterocyclic 
radical Which contains 4 or 5 carbon atoms and one, tWo or 
three double bonds, the carbon atoms being unsubstituted or 
substituted by C1-C4-alkyl or halogen, and Z is an acid 
radical, eg. halide. 

[0011] Particularly suitable phosphonium compounds are 
compounds of the formula 

[0012] Where R1 is alkyl of 1 to 6 carbon atoms, hydroxy 
alkyl of 1 to 6 carbon atoms or phenyl, R2 is alkyl of 8 to 18 
carbon atoms and Y is an acid radical, in particular a halide 
anion. 

[0013] R1 and R2 are preferably straight-chain. 

[0014] The quaternary phosphonium compounds may be 
present individually or as mixtures in the novel concentrates. 
Examples of such phosphonium compounds are trimethyl 
n-dodecylphosphonium chloride, triethyl-n-decylphospho 
nium bromide, tri-n-propyl-n-tetradecylphosphonium chlo 
ride, trimethylol-n-hexadecylphosphonium chloride, tri-n 
butyl-n-tetradecylphosphonium chloride, tri-n-butyl-n 
dodecylphosphonium bromide, tri-n-butyl-n 
decylphosphonium chloride, tri-n-butyl-n 
hexadecylphosphonium bromide, tri-n-hexyl-n 
decylphosphonium chloride, triphenyl-n 
dodecylphosphonium chloride, triphenyl-n 
tetradecylphosphonium bromide and triphenyl-n 
octadecylphosphonium chloride. 

[0015] Aliphatic carboxylic acids can be added to improve 
the homogeneity of the concentrates. Examples of such 
acids are propionic acid, hexanoic acid, heptanoic acid, 
branched carboxylic acids, eg. 2-ethylenehexanoic acid or 
isooctanoic acid, neocarboxylic acids, aliphatic dicarboxylic 
acids, eg. sebacic acid, cycloalkylcarboxylic acids, eg. 
cyclohexanoic acid, and arylcarboxylic acids, eg. benZoic 
acid or 3- or 4-hydroxybenZoic acid. 

[0016] When the abovementioned acids are used, it is 
advantageous in some cases to improve the penetration of 
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the Wood preservative in large scale industrial processes by 
adding complex-forming, polymeric nitrogen compounds, 
eg. polyethyleneimines. 

[0017] Polyethyleneimines (PEI, polymin) are knoWn and 
are formed by polymeriZation of 1,2-ethyleneimine. They 
contain the nitrogen in primary (terminal group), secondary 
or tertiary (branching) form. Polyethyleneimines Where n is 
greater than 10 are suitable; very good results are obtained 
When PEI having a degree of polymeriZation n betWeen 50 
and 1,000 are used. 

[0018] The Wood preservatives may, if required, contain 
further compounds, for eXample compounds having a fun 
gicidal anion, such as a boron compound (for eXample alkali 
metal borate, aminoborate, boric acid or boric ester) and 
?uorides (for eXample potassium ?uoride and/or salts of 
?uoboric acid and/or ?uophosphoric acid and/or di?uophos 
phoric acid). 
[0019] The action spectrum of the novel Wood preserva 
tives can, if required, be improved by adding further active 
ingredients. Examples of suitable compounds are N-orga 
nodiaZeniumdioXy compounds, organotin compounds, in 
particular tributyltin (TBT) compounds and isothiaZoline 
compounds of the folloWing formula 

R2 o 

: : /N\R1 R3 s 

[0020] Where R1 is hydrogen, an alkyl, alkenyl or alkynyl 
radical of 1 to 18 carbon atoms, cycloalkyl having a C3-C6 
ring and not more than 12 carbon atoms or an aralkyl or aryl 
radical of not more than 19 carbon atoms and R2 and R3 
independently of one another are hydrogen, halogen or 
C1-C4-alkyl, or R2 and R3 are part of an aromatic radical. 

[0021] It is also possible to add further fungicides or 
insecticides, for eXample in emulsi?ed form, such as 
N-tridecyl-2,6-dimethylmorpholine (tridemorph) and/or 
4-(3-para-tert-butylphenyl)-2-methyl-propyl-2,6-cis-dim 
ethylmorpholine (fenpropimorph) and/or chlorinated phe 
nols tetrachloroisophthalodinitrile N-cycloheXyl-N-meth 
oXy-2,5-dimethylfuran-3-carboXamide N-dimethyl-N‘ 
phenyl-(N-?uoromethylthio)-sulfamide N,N-dimethyl-N‘ 
toluyl-(N-?uoromethylthio)-sulfamide methyl 
benZimidaZole-2-carbamate 2-thiocyanomethylthioben 
ZothiaZole 2-iodobenZanilide 1-(1‘, 2‘, 4‘-triaZol-1‘-yl)-1-(4‘ 
chlorophenoXy)-3,3-dimethylbutan-2-one 1-(1‘, 2‘, 4‘-tria 
Zol-1‘-yl)-1-(4‘-chlorophenoXy)-3,3-dimethylbutan-2-ol 
heXachlorocycloheXane 0,0-diethyldithiophosphorylm 
ethyl-6-chlorobenZoXaZolone 2-(1,3-thiaZol-4-yl)-benZimi 
daZole N-trichloromethylthio-3,6,7,8-tetrahydrophthalimide 
N-(1,1,2,2-tetrachloroethylthio)-3,6,7,8-tetrahydrophthala 
mide N-trichloromethylthiophthalimide 3-iodo-2-propylbu 
tyl carbamate 0,0-dimethyl S-(2-methylamino-2-oXoethyl) 
dithiophosphate 0,0-dimethyl O-(3,5,6-trichloro-2-pyridyl) 
thiophosphate 0,0-dimethyl S-(N-phthalimido)-methyl 
dithiophosphate 0,0-diethyl O-(ot-cyanobenZylideneamino) 
thiophosphate 6,7,8,9,10-heXachloro-1,5,5a,6,9,9a-heXahy 
dro-6,9-methano-2,3,4-benZodioXothiepene 3-oXide 
(4-ethoXyphenyl)-(dimethyl)-3-(4-?uoro-3-phenoXyphe 
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nyl)-propyl silane 2-sec-butylphenyl N-methylcarbamate 
2-propoXyphenyl N-methylcarbamate 1-naphthyl N-methyl 
carbamate norbornene dimethanoheXachlorocyclosul?te 
1-(4-chlorophenyl)-3-(2,6-di?uorobenZoyl)-urea synthetic 
pyrethroids, such as 3-phenoXybenZyl (+)-3-(2,2-dichlorovi 
nyl-2,2-dimethyl)-cyclopropane-1-carboXylate ot-cyano-3, 
3-phenoXybenZyl 3-(2,2-dichlorovinyl-2,2-dimethyl)-cyclo 
propane-1-carboXylate 3-(2,2-dibromovinyl-2,2-dimethyl) 
ot-cyano-m-phenoXybenZyl (1R,3R) 
cyclopropanecarboXylate (deltamethrin) ot-cyano-3 
phenoXybenZylisopropyl-2, 4-chlorophenyl acetate. 

[0022] In concentrated form, the Water-dilutable Wood 
preservatives generally contain the copper, for eXample, in 
an amount of from 1.0 to 15.0% by Weight, calculated as 
metal. 

[0023] Suitable concentrates consist of, for eXample, 

[0024] from 2.50 to 45%, in particular 10 to 20%, of 
copper compounds, 

[0025] from 5.00 to 50%, in particular 20 to 40%, of 
alkanolamine, 

[0026] from 0.25 to 15%, in particular 1 to 10%, of 
triaZole compounds, 

[0027] from 2.50 to 40%, in particular 10 to 20%, of 
phosphonium compounds, 

[0028] from 0.5 to 30%, in particular 5 to 15%, of an 
emulsi?er, 

[0029] from 0 to 40% of a compound having a 
fungicidal inorganic or organic anion, 

[0030] from 0 to 40% of an organic solvent, 

[0031] from 0 to 40% of an aliphatic mono- or 
dicarboXylic acid and/or cycloalkylcarboXylic acid 
and/or cycloarylcarboXylic acid and 

[0032] from 0 to 15% of a complex-forming, poly 
meric nitrogen compound, 

[0033] the sum being 100% by Weight in each case, and, 
if required, minor amounts of other components, for 
eXample ammonia, corrosion inhibitors, complex-forming 
acids (eg. nitrilotriacetic acid or ethylenediaminetetraacetic 
acid Where Water of relatively high hardness is used) and, if 
required, Water, the amount of Which hoWever can generally 
be kept small and Which essentially serves handling pur 
poses. 

[0034] In addition to the Wood preservatives (concen 
trates), the present invention also relates to the impregnating 
solutions of correspondingly loWer individual concentration 
Which can be prepared by diluting the concentrates With 
Water. The application concentration corresponds to, for 
eXample, from 0.01 to 1.50% by Weight of metal, eg. copper, 
in the aqueous impregnating solution, depending on the 
method of impregnation and the level of risk to Which the 
Wood to be impregnated is eXposed. 

[0035] Dissolving the copper salts, if necessary With heat 
ing, in the alkanolamines, With or Without the addition of 
acid, Water or solvents, and subsequent addition of the 
emulsi?er, the triaZole compounds and/or phosphonium 
compounds result in the formation of highly concentrated 
pastes, liquid concentrates or tWo-phase mixtures Which, 
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after dilution With Water, can be used for impregnating 
Wood. They give a clear liquid in Water, even at a high 
concentration. 

[0036] The impregnating solution can be used for preserv 
ing Wood by manual methods, such as spraying, brushing on, 
immersion or trough impregnation, or by large-scale indus 
trial processes, such as the pressure process, alternating 
pressure process or double vacuum process. Wood is under 

stood both as solid Wood and as WoodWorking materials, 
such as particle boards or plyWood; here, the Wood preser 
vative may also be introduced in the glue mixing process. 

[0037] The degree of ?xing of the copper in the novel 
preservatives is high; it is more than 90% When large scale 
industrial methods are used. 

[0038] The concentrates or solutions can be colored by 
Water-soluble or Water-emulsi?able dyes and/or pigment 
preparations. 

[0039] Wax, paraffin and/or acrylate dispersions may be 
added to achieve a Water-repellant effect or to improve the 
?xing. 

[0040] The concentrates can, if required, also be incorpo 
rated in binder-containing Water-dilutable systems (primers 
or transparent coats). 

[0041] The Examples Which folloW illustrate the inven 
tion. 

[0042] Determination of the limit of action against Wood 
destroying fungi 

[0043] The method is used for determining the preventive 
action of Wood preservatives against Wood-destroying fungi. 

[0044] Identical Wooden blocks (5x2.5><1.5 cm) dried to a 
constant Weight at 103°C. are completely impregnated With 
stepWise amounts of the Wood preservative to be tested and 
are dried, Washed thoroughly With Water (Washing out the 
active ingredient mixture from the Wood) and exposed to 
attack by cultures of Wood-destroying fungi in glass dishes. 
The nutrient medium used for the fungi is malt agar (con 
taining 4% of malt extract). The destruction of the Wood 
caused by the fungal attack is measured by the Weight loss 
of the Wood specimens; a Weight loss of 2% or more is 
evaluated as Wood destruction. 

[0045] A loWer active ingredient concentration at Which 
the Wood just begins to be destroyed and an upper active 
ingredient concentration at Which no Wood destruction is 
detectable and hence complete Wood preservation has been 
achieved are stated. It is alWays necessary to start from the 
upper active ingredient concentration for evaluating a Wood 
preservative in practice. 

[0046] The determination of the limit of the action against 
Wood-destroying fungi (in kg of active ingredient or mixture 
of active ingredients per m3 of Wood) 

[0047] The result should be understood as folloWs. The 
loWer the limit, the better the fungicidal action. 1 kg/m3 is 
thus better than 2 kg/m3. 
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EXAMPLE A 

(Not According to the Invention) 

20% by Weight of Cu(OH)2CuCO3 
45% by Weight of monoethanolamine 
10% by Weight of boric acid 
25% by Weight of Water 

[0048] 
[0049] Limit With respect to the Wood-destroying Basidi 
omycetes Coniophora puteana and Poria placenta: more 
than 35 kg/m3. 

EXAMPLE B 

(Not According to the Invention) 

17.5% of Cu(OH)2CuCO3 
42% of monoethanolamine 
30% of boric acid 

10.5% of Water 

[0050] 
[0051] Limit With respect to Coniphora puteana and Poria 
placenta: more than 35 kg/M3. 

EXAMPLE C 

(Not According to the Invention) 

[0052] Limits for triaZole compounds dissolved in acetone 

Azaconazole Propiconazole 

Coniophora puteana 2.8 to 5.7 0.21 to 0.33 kg/m3 
Poria placenta 0.9 to 1.5 0.57 to 0.91 kg/m3 

EXAMPLE D 

(Not According to the Invention) 

[0053] 50% n-tributyltetradecylphosphonium 
(commercial) dissolved in Water 

chloride 

Limits 

Coniophora puteana 7.7 to 12.3 kg/m3 
Poria placenta 4.7 to 7.3 kg/m3 

EXAMPLE 1 

14.0% of Cu(OH)2CuCO3 
33.5% of monoethanolamine 
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-continued 

7.5% of boric acid 
6.0% of propionic acid 
19.0% of Water 
4.0% of propiconaZole 
10.0% of ethoXylated nonylphenol (10 units of ethylene 

oXide per nonylphenol unit = E0 10) 
6.0% of propylene glycol 

Jul. 5, 2001 

EXAMPLE 4 

14.0% of Cu(OH)2CuCO3 
27.0% of monoethanolamine 
7.5% of polymin n = 150 
21.0% of benzoic acid 
14.0% of Water 
4.0% of propiconaZole 
10.0% of ethoXylated nonylphenol 
9.0% of propylene glycol 

[0054] 

[0060] 

Limits Coniophora puteana 3.0 to 4.7 kg/m3 

Poria placenta 4.7 to 7.3 kg/m3 

Limits 

Coniophora puteana 3.4 to 4.6 kg/m3 
EXAMPLE 2 Poria placenta 4.6 to 7.2 kg/m3 

140% of Cu(OH)2CuCO3 EXAMPLE 5 
33.5% of monoethanolamine 
22.0% of boric acid 
10.5% of Water 
4.0% of propiconaZole 
10.0% of ethoXylated nonylphenol 0; Cu(OHt)h2Cu€:O3_ 
600/ f 1 1 1 0 o monoe ano amine 

0 O propy ene g yco 20% of benzoic acid 

23% of Water 
13% of tri-n-butyltetradecylphosphonium chloride 

[0056] 
[0057] 

[0062] 

[0063] 
Limits 

Coniophora puteana 4.6 to 7.2 kg/m3 
Poria placenta 4.7 to 7.3 kg/m3 Limits 

Coniophora puteana 11.4 to 18.3 kg/m3 
Poria placenta 11.5 to 18.1 kg/m3 

EXAMPLE 3 

14.0% of Cu(OH)2CuCO3 _ 
33.5% of monoethanolamine We ClalIIlZ 

332;” giggle acld 1. A Wood preservative containing a copper compound 
. O - - - - - 

25% of propiconazole and an alkanolamine, WhlCh Wood preservative additionally 
1.5% of azaconazole contains a phosphonium compound or a triaZole compound 

10.0% of ethoXylated nonylphenol and an @[nulgi?er~ 
6.07 f l l l . . . . . 

0 O propy ene g yco 2. A Wood preservative as claimed in claim 1, WhlCh 

contains a triaZole compound and an emulsi?er. 

[0058] 3. A Wood preservative as claimed in claim 1, Which 
contains a phosphonium compound. 

[0059] 

Limits 

Coniophora puteana 4.6 to 7.2 kg/m3 
Poria placenta 7.3 to 11.2 kg/m3 

4. A Wood preservative as claimed in claim 1, Which 
contains a triaZole compound, a phosphonium compound 
and an emulsi?er. 

5. A method of preserving Wood, Wherein the Wood is 
treated With an effective amount of a Wood preservative as 
claimed in claim 1. 


