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ABSTRACT

The chromium-free wood preservative according to the
present invention contains copper salts, alkanolamine and
also polymer, quaternary ammonium borate that is obtained by
the simultaneous conversion of amines with ethylene or
propyleneoxide and boric acid.
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The present invention relates to salt-type, water-
soluble wood preservatives that contain copper salt as the
effective agent. Chromates are added to wood preservatives
of this kind, which are used, in particular, to impregnate

> wood that is exposed to weathering or which is used in

construction in contact with the ground, in order to fix
them in the wood.

For toxicological reasons, and for environmental
10 considerations, attempts have been made to develop

corresponding chromate-free wood preservatives.

DE-C-34 47 027 describes wood preservatives that

contain copper and boron compounds, in which 0.5 to 2.5 g-
15 atoms of boron and 2 to 10 Mol of an alkanolamine are
contained for each g-atom of copper.

According to DE-A-35 20 394, a copper-salt solution

with an alkanolamine and optionally an alkali is adjusted to
20 a pH value of at least 8.

A preservative of this kind can also contain a boron
salt and other water soluble fungicides, in‘particular
quaternary ammonium salts (up to 25%-wt of the prepared

25 preservative). The copper salts are fixed by gradually
evaporating the alkanolamine out of wood that has been
impregnated with toxicologically safe preservatives of this
kind, or by way of neutralization by substances contained in
the wood. However, the effect achieved by these

30 preservatives, in particular the long—term effect, 1is
insufficient to achieve the protective effect desired by the

user, despite the additional use of dquaternary ammonium
salt. '

35 Even the addition of additional fungicidal agents,
which is obvious, does not result in any significant

improvement. In particular, the problem associated with the
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ubiquitous copper resistant fungi of the Porea strain
remains. In particular, in wood that has been lmpregnated
with the copper-alkanolamine system, the effect of these
fungi is such that the copper is returned to a soluble form
and washed out.

Thus, it is an object of the present invention to
describe a salt-type water-soluble preservative that is
suitable for protecting wood that is in danger of being
acted on by fungi, that is free of chromium, that is as
safe, toxicologically speaking, as known preservatives that
are based on copper-alkanolamine but which has a
significantly improved effect, in particular an improved
long-term effect, that is not diminished by copper—-resistant
fungi.

It has been found that the quantity of the resulting
preservative to be applied can be drastically reduced by the
addition of polymer, quaternary ammonium borate to wood
preservatives that contain polymer, quaternary ammonium
borate. Thus, for example, by adding 6.5%-wt of polymer,
quaternary ammonium borate to a preserVative that 1is based
On copper-alkanolamine, the threshhold wvalues fall by a
factor of 10 relative to basidiomycetes that destroy wood.

In view of the fact, which is known from EP-A-0 355
316, that polymer, quaternary ammonium borates are suitable
as an agent for preserving wood, this result can be regarded
ag a surprilsing synergistic effect of the effective agents
that are used. What was particularly unexpected was the
fact that this combination of effective substances, as in
the present invention, is also effective against copper-
resistant fungi and, at the same time, that they further
increase the insecticide effect of the formulations that
contain quaternary ammonium borates and that they prevent
decomposition of the fixed copper salts and thus permit
long-term protection of the wood.
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The preservatives according to the present invention

contain the following:

5 to 50%-wt copper salt

5 to 50%-wt alkanolamine

2 to 50%-wt of polymer, quaternary ammonlum

borate and optionally, up to

5%-wt alkali and up to

50%-wt of additional inorganic or organic
fungicide and/or insecticide agents or mixtures of agents,
in particular boric acid or one or a plurality of water-
soluble boron salts, and small quantities of secondary

agents in water, the sum in each instance amounting to

100%~wt.

The present invention also provides a water-soluble
chromium-free wood preservative comprising at least one
copper salt and an alkanolamine and a polymeric quaternary
ammonium borate formed by simultaneous reaction of (A) an

amine selected from the group consisting of

R
/ 1
Ri—N
N\
Rj
R4 R
bb-Aw-N\\
Rs Rj

wherein R; is alkyl or alkenyl of 8 to 22 carbon atoms
or when R, and Rz are - (CyH40)xH or -(C3HeO)xH, R:i 1s alkyl of
1 to 22 carbon atoms, R; is selected from the group
consisting of hydrogen, alkyl of 1 to 22 carbon atoms,
— (C,H40)xH, - (C3HgO)xH and —-CH,CH,CH;NH, R3 is selected from

the group consisting of hydrogen, - (C,H40) 4H, -(C3HzO)xH and
3
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-CH»CH>CH2NH,, Ry and Rg are individually alkyl of 1 to 4
carbon atoms or - (C;HsQ),H or —(C3HO).H, Ry and R+ are
individually = (CaHgO)xH ox -~ (C3iHgD)H, A is selected from the
group consisting of —(CHy)np—, —(CH2CRHR,OCH2),— and

- (CH,CHoNHCH2CHz2) n-, X is an integexr of 1 to 55, and n is an

integer of 1 to 20, (B) 2 to 20 meles of ethylene oxide or
propylene oxide, and (C) 0.6 to 1.5 moles ¢f a member of

the group consisting of boric acid, boric acid salts and

boric acid esters per mole of nitrogen egquivalent of (A).

It is preferred that these preservatives be produced
in the form of concentrates that are diluted with water to
a concentration of 1 to 20% (the sum of all of the above-

cited effective agents) prior to use.

These diluted agueous preservatives can be used by all
the usual methods, e.g., brushing, spraving, i1mmersion, oOr

pressure impregnation in ordexr to treat wood.

All commercially available copper salts can be used as
the copper salts; these include, for example, copper
sulfate, copper fluorcborate, copper hydroxide, copper
borate, copper fluoride, copper carbonate, copper

oxvchlecride, copper formiate, or coppexr acetate.

The preferred coppex salt is basic copper carponate

according to the simplified formula Cu(OH),-CulQ;.

Examples of the alkanolamines are isopropanolamine,

1,2-diamincethanol, diethanolamine, dimethylethanolamine and

32
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triethanolamine. The preferred alkanolamine is
ethanolamine.

The quantity of alkanolamines that is added is
preferably so calculated that, on the one hand, 1t is

sufficient to form complexes of the copper (1 g-atom copper

generally requires 4 Mol-equivalents of amine) and, on the
other hand, optionally alkanolamine salts and pPossibly
additionally used fungicide anions (fluoride, borate,
fluoroborate and fluorophosphate) or acidic esters can form.

The polymer quaternary ammonium borates are substances that
are obtained by the simultaneous conversion of amines of

general Formula I or II

4
R
, \ RO
/R N—A—N (II)
RLN\RB ) s "R7

with 2 to 20 Mol of ethylene or propyleneoxide and 0.6 to
1.5 of boric acid, boric acid ester, or salts of boric acid,
in each instance per Mol of nitrogen equivalent, when Rq
stands for Cg-Cy,-Alkyl or Cg-C,,~alkenyl or, if R, and Rj
stand for groups of the Formula - (C,H,)),H or - {C3HgO) ,H, R,y
can also stand for C{-C4-alkyl, R, can stand for hydrogen,
C1-Cyo-alkyl or a group of the formula - (CoHyO) 4H, - (C3HgO) (H
or —-CHpCHCHpNH, Ry and Rg stand for Cy-Cy-alkyl or a group
of the formula -(C,H40).H or ~(C3HgO) 4 H, Rg and R; stand for
a group of the formula -(C,H,0).H, or - {C3HgO) H, A is a
group ot formula - (CHy),-, -(CH,CH,OCH,OH),~ or -
(CHpCHRNHCH»CH,) f,, and X is a number from 1 to 55 and n is
an integer number from 1 to 20.

The following are preferred as amines of the above
formula:
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1. Amines of Formula I, wherein R; stands for Cg~Con-—
alkyl, Rp stands for Cg-Cyy~alkyl or C;-C,-alkyl and R4
stands for hydrogen or a group of the formula - (CoH40) H, or
- (C3HgO) H.

2. Amines of Formula I, wherein R; stand for Cg=Coro=
alkyl and R, and Ry stand for hydrogen.

3. Amines of Formula I, wherein R; stand for C1-Cy-
alkyl or Cg-Cyp-alkyl, and R, and R; stand for groups of the
formula -(C,H40)H or -(C3HgO),.H, the sum of the
ethyleneoxide groups in both radicals R, and Ry amounting to
2 to 20.

4. Amines of Formula I, wherein R, stand for Cg=Coor—
alkyl, R, stands for hydrogen or a group of the formula -
CH,CH,CH,NH,; and Rz stands for a group of formula -
CH,CH,CH,NH, .

5. Amines of Formula II, wherein A, Rgyr Rg, Rg and Ry
having the above values, the sum of all the ethyleneoxide
groups amounting from 4 to 30.

The group of formula - (CoH40) , H is preferred in the
alkyleneoxide groups of formula ~%C§H@O)XH and - (C3HgO)  H.
In place of the pure polyoxethylene and polyoxpropylene
groups, radicals that are built up as ethyleneoxide and

propyleneoxide units can also be present.

The conversion of the amines with the boric acid and
the alkyleneoxide is effected in that the pvarticular amine
and the boric acid are placed in an autoclave and the
alkyleneoxide is added to it. Generally, the reaction
Cemperature amounts to 60 to 130°C, preferably 60 to 125°C,
and in particular 60 to 100°C. The reaction pressure is 50
to 600 kPa. The addition of the alkyleneoxide under these
reaction conditions is effected in a timeframe of 1 to 5
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hours. The mixture is maintained at the given pressure for
3 to 12 hours at a temperature of 70 to 120°C, and

preferably 70 to 100°C, in order to allow for the secondary
reaction to take place.

Other esters, such as, for example, trimethylboric acid
ester or salts of this, for example, sodium borate, can be
used 1n place of the boric acid. Water and polyglycols are
formed as secondary products during the reaction.

The polymer, quaternary ammonium compounds that are
obtained essentially contain groups of the formula

R1 o
@ |
N (CHpCH 0) y =B~ (OCH,CHp) ,, —
R2
or groups of the formula
R? R® o® 0°
o | & | | |
— NTA—N— (CHpCH,0) y =B~ (OCHCHy) ,—0—B— (OCH,CH,) ,
RS R

—A—A—

as a structural feature if the reaction has been made with

ethyleneoxide. These are to be regarded as pOlymer
betalnes.

EXAMPLES

Example 1

194.4 g (0.80 Mol) of a mixture consisting of 9.6%
(n/n) octylamine, 89% (n/n) dioctylamine, and 1.4% (n/n)
trioctylamine (amine number: 230.9) and 49.4 g (0.80 Mol) of
water—~free boric acid are placed in a 1-litre glass
autoclave and heated to 80°C whilst being stirred. 158 ml
(3.20 Mol) of liquid ethyleneoxide is added to the liquid
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reaction mixture, which is then liguid, at an internal
temperature of 80 to 100°C, within 2.5 hours, this being
done such that the internal pressure does not exceed a value
of 460 kPa; this is allowed to continue reacting for a
further 6 hours after this addition has been completed.
After this time, the pressure has fallen to 40 kPa.

The reaction product, which is liquid and homogenous at
25°C, 1is characterized by the following analytical values:
Viscocity (Haake RV 12, 25°C, 25°C, D = 21 s1): 39 pa-s,
water (K. Fischer): 10% (m/m), ethyleneglycol: 7.4% (m/m),
diethyleneglycol: 3.3% (m/m), triethyleneglycol: 1.7% (m/m),
pH: 9.8.

A statistical value of 3 Mols of bound ethyleneoxide
per nitrogen equivalent is calculated from an ethyleneoxide
balance. The product is adjusted with water to an
effective~agent content of 65%.

EXample 2:

Wood preservative concentrates of the following
composition are produced (details in parts by weight):

Agent A B C D £
Effective ethanocl- 38.55 38.55 38.55 -
substances amine

!
|

basic 20.53 20.53 20.53 - -
copper
carbonate

copper 20.53

sulfate

bori¢c acid 8.00 8.00 8.00 -

N-alky- e - 10.00 - -
benzyl -

dimethyl-

ammonium-

chloride

polymer 10.00 - -~ 100 10.00

guaternary
ammonilum
borate (as

in Example 1)

water 22,92 32.92 22.92 - 62.471
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The concentrates are each adjusted with water to a 3%
concentration of effective agents.

Dry samples of pine wood are impregnated with these

> preservatives. Compared to wood-destroying basidiomycetes,
after washing out (as per DIN EN 113 and DIN EN 84) the
following limiting values were determined.

Results/limiting values (quantity of concentrate added
10 [kg/m3]) :

Preservative | A . B C D E
4.5 45.0 39.0 9.5 >30.0
15 After being kept in damp earth for a period of 12

months, almost no fungicidally effective copper remained,
whereas Sample A remained almost unchanged.

Example 3:
20 '

Test bodies of pine wood as in EN 117 were saturated
with solutions of composition A in Example 2, which had been
adjusted to an effective agent concentration of 5, 3.5 and
<t-mass by the addition of water, and these were then dried.

25 The wood samples were then tested.according to E 117 and EN
84 for their effectiveness against reticulitermes |

santonensis termites (250 workers per batch, with 1 soldier
and 1 nymph).
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man

Concentrat | Solution Presorvati Surviving Azsassment *
Tost woods ions | absorption ve fauna I
Number investigat | per wood absorption after B
H Type od sample, g mean, waeks {
i-mass per wood kg/m
| sampﬁe, workers, soldiers
kg/m %, rounded {S)
nynphs
(N) _ |
untreated 1 79 S/N
control
samples 2 0 273 S/N
3 71 S/
control 4 13.5 0 76 S/N 3
2amples
treated 5 0 13.5% 0 0 61 S/N 3
with
solution
or 77 S/N 4
diluted
preservati
ve —
7 . 0 1
B 2 . 15.3 0 1
9 . 0 ]
treated 10 12.4 . 23.1 0 0 1
11 3.5 12.6 23.5 23.2 0 0 1
13 13.6 36.3 0 0 1
14 5 12.8 34.1 34.5 0 0 1
15 12.4 33.0 0 0 1

* Assessment values:

no damage

evidence of chewing
slight damage
medium damage
serious damage

H

H

LW O
it #

When saturated with the preservative at a test
concentration of

2% (mean absorption quantity 14.3 kg/m5)
3.5% (mean absorption quantity 23.2 kg/m3) and
5% (mean absorption quantity 34.5 kg/mj)

the samples that had been treated showed very slight
traces of chewing although the fauna did not survive.
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The embodiments of the invention in which an exclusive

property or privilege is claimed are defined as follows:

1. A water-scluble chromium-free wood presexrvatilive
comprising at least one copper salt and an alkanclamine and
a polymeric guaternary ammonium borate formed by
simultanecus reaction of (A) an amine selected from the

group consisting of

R2
s 1
Rij—N
N
Rj
Ru Rg
N""A“—N\
Rs Ry

wherein R; 1s alkyl oraalkenyl of B8 to 22 carbon atoms or
when R, and R; are —(CzHeO)xH or —(C3HgC)xH, Ry 1is alkyl of 1
to 22 carpon atoms;

R, is selected from the group consisting of hydrogen,
alkyl of 1 to 22 carbon atoms, - (CzHqO)H, — (C3HgO) xH and
—CH;CH2CH2NH, ;

R, is selected from the group consisting of hydrogen,

- (CaHa0) cH, - (C3HgO),H and —CH,CH,CH;NH,;, Ry and Rg are
individually alkyl of 1 to 4 carbon atoms or - (CzH4O)xH or
—{C3H0)xH, Rs and R; are individually —-{CyH40)xH or

— (C3HgO) gH,

A is selected from the group consisting of = (CHz)n—,
~ (CH,CH,OCH,) n— and = (CHzCHaNHCH,CH3) o~

X is an integer of 1 to 55; and

n 1s an lnteger of 1 to 24;

IO
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(B).2 to 20 moles of ethylene oxide or propylene oxide;
and

(C) 0.6 to 1.5 moles of a member of the group consisting
of boric acid, boric acid salts and boric acid esters per

mole of nitrogen equivalent of (A).

2. The preservative of claim 1, wherein 3 to 10 moles of

(B) are used.

3. The preservative of claim 1 or 2, wherein about 1 mole

of (C) 1s used.

4. The preservative of claim 1, 2 or 3, in concentrate

form which is diluted before use to 1 to 20% by weilght.

5. The concentrate of claim 4, containing 5 to 50% by

weight of the polymeric quaternary ammonium borate.

6. The preservative of any one of claims 1 to 5, wherein

(C) is boric acid or a water-soluble salt of boric acid.

7. The preservative of any one of claims 1 to 6, also
containing a pesticidally effective amount of at least one

fungicide or insecticide or mixtures thereof.

8. A method of preserving wood comprising impregnating
wood with a preservative effective amount of a preservative

defined in any one of claims 1 to 7.

11



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims

