Office de la Proprieté Canadian CA 2555915 C 2014/05/20

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 555 91 5
Un organisme An agency of 12 BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) C
(22) Date de depot/Filing Date: 2006/08/02 (51) CLInt./Int.Cl. AOIN 37/38(2006.01),
(41) Mise a la disp. pub./Open to Public Insp.: 2008/02/02 AOTN 25/22(2006.01), ADTN 35/02(2006.01),

AO0TN 33/08 (2006.01)

(72) Inventeur/Inventor:
LINTON, MARK RICHARD, NZ

(73) Proprietaire/Owner:
DOW AGROSCIENCES LLC, US

(74) Agent: SMART & BIGGAR

(45) Date de délivrance/lssue Date: 2014/05/20

(54) Titre : FORMULATIONS HERBICIDES DE 2,4-DICHLOROPHENOXYACETATES DE HAUTE RESISTANCE ET
STABLES A BASSE TEMPERATURE

54) Title: HIGH-STRENGTH, LOW-TEMPERATURE STABLE HERBICIDAL FORMULATIONS OF 2,4-
DICHLOROPHENOXY ACETIC ACID SALTS

(57) Abregé/Abstract:

his iInvention relates to a high-strength herbicidal formulation containing high concentrations of 2,4-D salt mixtures. The 2,4-D salt
mixtures can include the DMA salt and the DMEA and/or the DEEA salt of 2,4-D. Selected combinations of the 2,4-D salt mixtures
exhibit significantly greater low temperature stability at high concentrations.

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

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




CA 02555915 2006-08-02

CEEEE SF

ABSTRACT OF THE INVENTION

This invention relates to a high-strength herbicidal formulation containing

high concentrations of 2,4-I) salt mixtures. The 2,4-D salt mixtures can include
5 the DMA salt and the DMEA and/or the DEEA salt of 2,4-D. Selected

combinations of the 2,4-D salt mixtures exhibit significantly greater low

temperatlure stability at high concentrations.
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HIGH-STRENGTH, LOW-TEMPERATURE STABLE HERBICIDAL
FORMULATIONS OF 2,4-DICHLOROPHENOXY ACETIC ACID SALTS

The present invention relates to herbicidal formulations of 2,4-
dichlorophenoxy acetic acid (2,4-D). More particularly, the present invention

concerns high-strength formulations of mixed 2,4-D salts that remain liquid at low

temperature.
2,4-D is a known, effective herbicide. Various formulations are currently

marketed, many of which arc aqueous solutions that can be used as is or diluted
prior to use. Typically the 2,4-D is provided as a salt, which exhibits sufficiently
high solubility in water to provide a high-strength aqueous herbicidal formulation.
A high-strength formulation is desirable for a variety of economic and
environmental reasons. For example, it is desirable to provide a high-strength
formulation to reduce shipping and handling costs and to reduce the amount of
packaging material that must be disposed. The high-strength formulations should
be stable and retain potency during storage and shipping. Furthermore, the high-
strength formulation should be a clear, homogencous liquid that is stable at

ambient temperatures and should not exhibil any precipitation at temperatures as

low as 0°C.

A major limitation of the dimethylamine (DMA) salt of 2,4-D is limited
stability at low temperature and high concentration. For example, an agueous
formulation containing 625 grams acid equivalent per liter (gae/L) of the DMA
salt of 2,4-D crystallizes at 0°C. The present invention addresscs thcse needs and
provides a wide variety of benefits and advantages.

Surprisingly, it has now bcen found that the low temperature solubility of a
high-strength 2,4-D DMA solution can be improved by adding the
dimethylethanolamine (DMEA) or diethylethanolamine (DEEA) salt of 2,4-D to

the solution.
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The present invention provides a herbicidal formulation comprising a
mixture of DMA salt of 2,4-D with a DMEA salt or a DEEA saltof 2,4-D or a
mixture thereof in a relative ratio of 2,4-D DMA salt to 2,4-D DMEA or DEEA
salt of between about 55 : 45 to about 40 ; 60.

In still yct another form, the present invention provides a method of
treating plants with a herbicidal formulation. The formulation can be provided as

descrihed above. The formulation is typically applied as a post-emergent

herbicide. The formulation can be applied as a highly concentrated solution or

alternatively diluted prior to application to the plants.

In general the present invention is directed to high-strength herbicidal
formulations containing 2,4-D salt mixtures. The 2,4-D salt mixture comprises a
combination of cations selected from dimethylethanolamine (DMEA) and/or
dicthylethanolamine (DEEA) cations in admixture with dimethylamine (DMA)
cations. The relative amounts of the DMEA and/or DEEA to DMA salts are
selected to be between about 45 and about 60 weight percent (wt %) DMEA
and/or DEEA salt of 2,4-D and between about 40 and about 55 wt % DMA salt of
2,4-D.

The herbicidal formulation includes the 2,4-D salt mixture in an amount
sufficient to provide the high-strength formulation. The high-strength herbicidal
formulation includes al least about 625 gram acid equivalents per liter (gae/L.) to

about 740 gae/L based upon the 2,4-D acid cquivalent of the 2,4-D salt mixture;
more prelerably, the high-strength herbicidal formulation includes at least about

710 gae/l. to about 725 gae/L. based upon the 2,4-D acid equivalent of the 2,4-D

salt mixture.

Furthermore, the herbicidal formulation also does not exhibit separation or
prccipitation (or crystallization) of any of the components at low temperatures.

For examplc, the high-strength formulation remains a clear solution at

lemperatures below about 10°C, more preferably at temperatures about 0°C.
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In one aspect of the invention, the herbicidal formulation relates to a herbicidal
aqueous solution comprising a mixture of a dimethylamine (DMA) salt of 2,4-dichlorophenoxy
acetic acid (2,4-D) with a dimethylethanolamine (DMEA) salt or a diethylethanolamine (DEEA)
salt of 2,4-D or a mixture thereof in a relative weight ratio of 2,4-DMA salt to 2,4-D DMEA or
DEEA salt of about 55:45 to about 40:60, wherein the herbicidal aqueous solution contains about
625 gram acid equivalents per liter (gae/L) to about 740 gae/L based upon the 2,4-D acid

equivalent of the 2,4-D salt mixture.

The formulations described herein can be applied to plants in an amount sufficient
to induce a herbicidal effect. For example, a formulation prepared according the present invention
can be applied as an aqueous solution to plants including the plants' leaves, stems, branches,
flowers and/or fruit. The herbicidal formulation can be applied in a herbicidally effective amount

sufficient to inhibit plant growth or kill individual plants.

The agricultural compositions prepared according to the present invention are
highly effective as a herbicide composition against a variety ot weeds and can be used to control
weeds in 2,4-D tolerant crops. The formulations of the present invention can be used as 1s or
combined with other components including other agriculturally acceptable adjuvants commonly
used in formulated agricultural products, such as antifoam agents and/or sequestering agents. The
concentrated agricultural formulations are typically diluted in water and then applied by

conventional means well known to those in the art.

For the purpose of promoting further understanding and appreciation of the present
invention and its advantages, the following Examples are provided. It will be understood,

however, that these Examples are illustrative and not limiting in any fashion.

Example 1: Preparation of High-Strength 2.4-D Mixed Salt Formulations

A high-strength 2,4-D formulation was prepared containing 728 gram acid
equivalent (gae) of 2,4-D per liter (L) in the form of a mixture of 45% DMA / 55% DMEA by

dissolving 2,4-D technical (58.8 wt%), dimethylamine (5.5 wt%) and dimethylethanolamine

(13 wt%) with stirring in water (22.7 wt%) at room temperature.

Example 2: Storage Stability of High-Strength 2.4-D Mixed Salt Formulations




CA 02555915 2006-08-02

UJ’U A W

High-strength 2,4-D formulations were prepared containing 720 gae of 2,4-

D per L according to the general proccdure described in Example 1. The
formulations contained varying amounts of DMA salt and DMEA salt. Storage

5  stability results at room temperature and at 0°C are sumunarized in Table L.

Table 1

Percentagcs: '§roragc:
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The results in Table 1 clearly demonstrate thc syncrgistic effect of the
mixed 2,4-D salt solution on the cold temperature stability. Whereas the straight
15 2.4-D DMA salt crystallizes at 0°C and the straight 2,4-D DMEA salt crystallizes

even at room lemperature, the mixed 2,4-D DMA / DMEA salt solution at certain

ratios providcs a clear solution at 0°C free from any crystals.
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CLAIMS:

1. A herbicidal aqueous solution comprising a mixture of a dimethylamine
(DMA) salt of 2,4-dichlorophenoxy acetic acid (2,4-D) with a dimethylethanolamine (DMEA)
salt or a diethylethanolamine (DEEA) salt of 2,4-D or a mixture thereof in a relative weight
ratio of 2,4-DMA salt to 2,4-D DMEA or DEEA salt of about 55:45 to about 40:60, wherein
the herbicidal aqueous solution contains about 625 gram acid equivalents per liter (gae/L) to

about 740 gae/L based upon the 2,4-D acid equivalent of the 2,4-D salt mixture.

2. The herbicidal aqueous solution of claim 1 wherein the 2,4-D DMEA or DEEA
salt 1s the DMEA salt.

3. The herbicidal aqueous solution of claim 1 or 2 wherein the herbicidal aqueous
solution contains about 710 gram acid equivalents per liter (gae/L) to about 725 gae/L based

upon the 2,4-D acid equivalent of the 2,4-D salt mixture.
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