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TABLE                   % Phosphate-
Dispersing                     Process
Agent, 5   Dispersion    Cupric                                   based on
dry         No.       Hydroxide   Identity of Dispersing Agent inorganic
solids Viscosity*          17         33.3    Technical protein
colloid-sold    3         380,000                              by Swift and
Company under the                              trade identification of
Swift 2185 10       18          33.3                 same
5         400,000          19         33.3    Tallow  dimethyl benzyl am-
1         510,000                              monium chloride, sold by
Onyx                              chemical under the trademark
Ammonyx 856 15       20          33.3                 same
2          520,000          21          33.3    Sodium salt of polymerized
alkyl  1            28,000                              aryl sulfonic acid,
sold by R. T.                              Vanderbilt under the trademark
Darvan 1 20       22          33.3                 same                   2
26,000          23          33.3    Diethanolamide of special frac-   1
33,000                               tion of coconut fatty acids, sold
by Scher Brothers under the                               trademark
Schercomide SPO 25       24          33.3                 same
2           37,000          25          33.3    Sodium salt of condensed
mono-    1            30,000 



naphthalene sulfonic acid          26          33.3                 same
2           32,000           * T-type spindle on a Brookfield viscometer at
2.5 rpm.   30   All of the above dispersions were charac-    FUNGICIDAL
APPLICATIONS     terized by satisfactory stability.       Wetting agents
are useful additives for the    Comparative growth studies have shown
dispersions, to facilitate spraying  Care  that dispersions made in
accordance with 40     must be exercised, however, in the selection  the
present invention are effective mycotic 35 of the wetting agent and in the
amount agents against organisms that are  of     used, to avoid foaming and
increased vis- economic importance in agriculture, as     cosity.
follows:  45                  Organism
Significance           Cercospora Musae ....... ... ... ...   Organism
Causing Leaf Spot on Bananas
(Sigatoka)          Monilia Roeri Organism Causing Pod Rot of Cocoa
Alternaria Solani ..........          Organism Causing Early Blight on
Tomatoes 50       Chaetomium Globosum  ......  ...  Standard F. F. H. A.
Mildew Resistance          Corynebact. Insidiosum  ......  ...  Causative
Agent of Alfalfa Wilt          Helminthospor. Turcicum Pass ...  Causative
Agent of Corn Leaf Blight          Phytophthora Citrophthora ... ...
Causative Agent of Citrus Brown Rot          Phytophthora Infestans
..............   Causative Agent of Potato Late Blight 55
Streptomyces Scabies Causative Agent of Potato Scab          Diplodia Zeae
................ ...   Corn Ear and Stalk Rot          Colletotrichum
Lindemuthianum    ... Cause of Anthracnose in Beans          Verticillium
Albo-Atrum ......  ...   Causative Agent of Cotton Wilt          Fusarium
Oxysporum ...  ..........   Cause of Wilts in Potato, Muskmelon, etc.   



6                                         1,167,875       Dispersions made
in accordance with the  persions that are made in accordance with
present invention have been demonstrated  this invention, to promote
retention of the     to be effective in the control of many other cupric
hydroxide particles on the plant     troublesome agricultural conditions,
in addi- sites where applied. The following example  5 tion to those
identified above, such as, for  is illustrative.                  15
example, crown rot of the banana, cercos-     pora leaf spot of celery and
sugar beets, and        EXAMPLE V     pear fire blight.
Stable aqueous dispersions were made up       In wet climates, one or more
materials with phosphate-process cupric hydroxide, for 10 can be added to
the aqueous fungicidal dis- evaluation for fungicidal activity, as follows:
20                                         TABLE V
%  Phosphate-            Dispersion      Process Cupric      % Dispersing
% Emulsified               No.              Hydroxide           Agent
Petroleum Wax               27                  1.4                  1
10 25            28                   2.9                  1
10               29                  5.7                  1
10               30                  5.7                  1
-         The dispersing agent used was isooctyl bananas. This is a
significantly higher in-     phenyl polyethoxy  ethanol, a  nonionic
hibitory effect than is obtained with Bor- 30 material.
deaux Mixture.                             70       The emulsified wax was
prepared as an    An unexpected advantage of fungicidal     emulsion before
addition to the dispersion. compositions, that are made in accordance 



It was prepared to contain approximately  with the present invention, is
that they ex-     51% by weight of solids, comprising a mix- hibit the
characteristic of high retention on 35 ture of paraffin wax,
microcrystalline wax, plants under rainy conditions, even when the 75
and petroleum. The emulsion was milky in  dispersion does not include wax
or other     appearance and had a weight of 8 lbs. per  "sticking" agent.
This may be attributable     gallon. It was stable in the presence of to
the extremely small particle size of the     acids and electrolytes. The
percentage of  copper hydroxide particles. It is also affected 40
emulsified wax, that was added to each of by the use of wetting agents. By
observing 80     the above dispersions, represents the wax  plants after
application of the dispersion, it     emulsion, at 51%  solids, rather than
the  has been found that an aqueous vehicle may,     amount of wax alone,
upon drying, contract and tend to clump the       Each of the dispersions
identified above  particles of solids into concentrated sites. 45 was
evaluated for effectiveness as a fungi- The addition of a wetting agent
helps to 85     cide for the control of Monilia on Cacao, overcome this
tendency.     in a controlled experiment providing com-   Although erosion
of the cupric hydroxide     parative data relative to other effective
spray deposit does occur during rainfall,     commonly used fungicides, as
well as against reduction in disease control does not deteri- 50 the
customary check plot in which no fungi- orate at the same rate as might be
indicated 90     cide was employed. A significant reduction in  by the
reduction in the presence of copper.     the incidence of diseased pods was
observed  This is a completely unexpected advantage     in those cases
where each of the dispersions  of preparations made in accordance with the
in this example was employed. Those dis- present invention, and has been
observed in 55 persions that included the wax exhibited a  many
applications. This phenomenon is be- 95     greater sticking power or
residuary action  lieved to be attributable to the fact that the     than
the dispersion that did not contain wax. residual particles of the
phosphate-process       By way of further example, residual, cupric
hydroxide are so finely divided that     phosphate-process cupric
hydroxide, after they are extremely difficult to remove, and 60 application
as a spray of one of the dis- are also highly effective in destroying
fungus 100     persions mentioned above in this Example, spores before they
can induce infection.     or other, more concentrated dispersions, at     a
concentration in the range from about 1.6          EXAMPLE VI     to about
3.3 micrograms (dry basis) per   The following procedure was employed in 65
square centimetre of leaf surface, effectively  evaluating dispersions of
phosphate-process 



inhibits the germination  of Cercospora  cupric hydroxide, in the control
of early 105     Musae, the cause of Sigatoka disease of blight on
tomatoes.                                                     1,167,875
7           Phosphate-process cupric hydroxide pow- plantings of Bonny Best
tomato plants by der was blended with a 0.5% aqueous solu-  spraying. The
spray was allowed to dry on  15       tion of a nonionic detergent. This
blend was the leaves for about one hour after applica-       then diluted
with water to form three differ- tion. Evaluations were then made of reten-
5 ent solutions containing the phosphate-pro-  tion of the active
ingredient during rainy        cess cupric hydroxide equivalent to 0.7,
2.1, conditions, and of fungicidal effectiveness.        and 6.3 lbs. of
the cupric hydroxide per   The phosphate-process cupric hydroxide 20
hundred gallons of dispersion, respectively. fungicides were considerably
more effective        Dispersions of tribasic copper sulfate were  in
controlling early blight than the tribasic    10 made up at the same time,
in substantially  copper sulfate fungicides, as shown by the        the
same way, and at the same concentra-  data that is summarized in the
following        tions, for comparative purposes.        table.
25          These dispersions were applied to test               Treatment
Dose           Control After Rainfall (Inches)              Applied
Lbs. 100 Gal.    0"      [err]"     1"     2"    4"
%   %   %   %   %           Phosphate-process Cu(OH)[err]   0.7         75
77     74     75       59    30           dispersion                2.1
86       85     85     79      59
6.3         91     86       87     86     88           Tribasic CuSO[err]
0.7         43      50     20     28       44 



dispersion               2.1        52       41     39     69      22
6.3         45      60     57     45     45      35   Other stable
suspensions of phosphate-  secondary and very valuable purpose of the
process cupric hydroxide have been pre-  dispersant is to reduce the
viscosity of the        pared by grinding together, in the dry state,
suspension. This is particularly important        the phosphate-process
cupric hydroxide and  with respect to concentrated suspensions,        a
material such as carboxymethylcellulose  containing up to 70%  by weight of
phos- 75    40 or hydroxyethylcellulose. These form excel- phate-process
cupric hydroxide, prepared for        lent suspensions when the dispersing
agent shipment to a point of use, for dilution there        is at a
concentration of about 1% to 2%  to use strength.        by weight.
However, these dispersions are    A wetting agent is a valuable addition to
not quite as satisfactory for application  a suspension, for lowering
surface tension, 80    45 through fine spray nozzles as some of the  and
for obtaining a uniform distribution of        other suspensions that have
previously been  particles on a surface to which the suspen-
described.                                 sion is applied. Frequently, a
single material          Wetting agents are often included in fungi- may
serve as both a dispersing agent and a        cidal dispersions to obtain
an initial good  wetting agent.                           85    50
distribution of the cupric hydroxide particles    Wax or wax-like additives
are used to        on the plant surfaces to which they are  promote good
adhesion of the solid part        applied, that is, to promote desirable
deposi-  tides to the surface to which the suspension        tion and
adhesion.                         is applied. Such additives preferably are
used                                                   in the form of
emulsions. The wax material 90                        GENERAL
may be an animal, vegetable or mineral    55   In preparing suspensions,
for example, wax, or a synthetic wax, such as, for ex-        fungicidal
concentrates or formulations, in  ample, a polyethylene wax. When a wax
accordance with the present invention, al-  additive is employed, the use
of a protective        though the pH of the suspension may have  colloid
usually produces no additional ad- 95        any value within the range
from 7.0 to 9.5  vantage. Acrylic emulsion additives are also    60 for
acceptable stability, it is preferably in  useful and for present purposes
can be con-        the range from 8 to 9. The hardness of the  sidered to
be wax-like additives. Other ma-        aqueous vehicle should be not
greater than  terials, such as, for example, synthetic 



the equivalent of 180 ppm CaCO[err] for best latices, caseins, natural
latices, and more 100        results.
complex polymeric materials, for example,    65   To improve the stability
of a suspension, modified alkyd resins, can also be employed        a
dispersant should be employed. Preferably, for the same purpose as wax
emulsions.        an anionic dispersant with low foaming ten-  The amount
of wax employed may be        dencies should be used. The primary pur- very
small. Amounts in the range from 10% 105        pose of a dispersant is to
reduce or to  to 50% of wax, based upon the weight of    70 eliminate
agglomeration of the particles. A  phosphate-process cupric hydroxide in
the        8                                         1,167,875
suspension, are satisfactory, although larger  salt of a lignin sulfonic
acid, an alkyl sulfate,     amounts may be used, as shown in Ex-  a
sulfated fatty alcohol, or a sulfonated     ample V.
naphthalene.                                                   8. A stable
dispersion in accordance with       WHAT WE CLAIM IS:-
any of the preceding claims including a pro- 35  5    1. A stable aqueous
dispersion having a  tective colloid effective to inhibit agglomera-     pH
of from 7.0 to 9.5 comprising at least  tion.     0.1%  by weight of
previously prepared,   9. A stable dispersion in accordance with     finely
divided, cupric hydroxide and an  claim 8 wherein the protective colloid is
a     aqueous vehicle.                           water soluble lecithin.
40 10   2. A stable dispersion in accordance with    10. A  stable
dispersion in accordance     claim 1 including a dispersing agent.    with
any of the preceding claims wherein the       3. A stable dispersion in
accordance with  amount of cupric hydroxide present is from     claim 1 or
2 wherein the pH of the mixture  0.1% to 60% by weight of the dispersion.
is in the range from 8 to 9.                  11. A  stable dispersion in
accordance 45 15   4. A stable dispersion in accordance with  with any of
the preceding claims including 



any of claims 1 to 3 wherein the aqueous  at least 10% by weight of the
cupric hydrox-     vehicle has a hardness not greater than the  ide, dry
basis, of an emulsified wax.     equivalent of 180 pppm CaCO[err].
12.  A fungicidal composition comprising       5. A stable dispersion in
accordance with  as the active, ingredient a stable aqueous 50 20 any of
the preceding claims, wherein the  dispersion in accordance with any of
claims     cupric hydroxide consists of particles in a  1-10.     colloidal
size range.                         13. A   stable,  substantially  uniform
6. A stable dispersion in accordance with  aqueous dispersion substantially
as herein-     any of the preceding claims, wherein the  before described
with reference to any one of 55 25 dispersing agent is an anionic
dispersing  examples I-V.     agent.       7. A stable dispersion in
accordance with       REDDIE & GROSE,     any of the preceding claims,
wherein the        Agents for the Applicants,     dispersing agent is an
alkali metal salt of a      6 Bream's Buildings, 30 polymeric carboxylic
acid, an alkali metal            London, E.C.4.               Printed for
Her Majesty's Stationery Office by Burgess & Son (Abingdon), Ltd.-1969.
Published at The Patent Office, 25 Southampton Buildings, London, W.C.2,
from which copies may be obtained.        8
1,167,875      suspension, are satisfactory, although larger  salt of a
lignin sulfonic acid, an alkyl sulfate,     amounts may be used, as shown
in Ex-  a sulfated fatty alcohol, or a sulfonated     ample V.
naphthalene.                                                   8. A stable
dispersion in accordance with       WHAT WE CLAIM  IS:-
any of the preceding claims including a pro- 35 



5    1. A stable aqueous dispersion having a  tective colloid effective to
inhibit agglomera-     pH of from 7.0 to 9.5 comprising at least  tion.
0.1% by weight of previously prepared,    9. A stable dispersion in
accordance with     finely divided, cupric hydroxide and an  claim 8
wherein the protective colloid is a     aqueous vehicle.
water soluble lecithin.                    40 10    2. A stable dispersion
in accordance with   10. A  stable dispersion in accordance     claim  1
including a dispersing agent.    with any of the preceding claims wherein
the       3. A stable dispersion in accordance with  amount of cupric
hydroxide present is from     claim 1 or 2 wherein the pH of the mixture
0.1% to 60% by weight of the dispersion.     is in the range from 8 to 9.
11. A  stable dispersion in accordance 45 15    4. A stable dispersion in
accordance with  with any of the preceding claims including     any of
claims 1 to 3 wherein the aqueous  at least 10%  by weight of the cupric
hydrox-     vehicle has a hardness not greater than the  ide, dry basis, of
an emulsified wax.     equivalent of 180 pppm CaCO[err].             12. A
fungicidal composition comprising       5. A stable dispersion in
accordance with  as the active ingredient a stable aqueous 50 20  any of
the preceding claims, wherein the  dispersion in accordance with any of
claims     cupric hydroxide consists of particles in a  1-10.     colloidal
size range.                         13. A   stable,  substantially  uniform
6. A stable dispersion in accordance with  aqueous dispersion substantially
as herein-     any of the preceding claims, wherein the  before described
with reference to any one of 55 25  dispersing agent is an anionic
dispersing  examples I-V.     agent.       7. A stable dispersion in
accordance with           REDDIE & GROSE,     any of the preceding claims,
wherein the            Agents for the Applicants,     dispersing agent is
an alkali metal salt of a       6 Bream's Buildings, 30 polymeric
carboxylic acid, an alkali metal                London, E.C.4.
Printed for Her Majesty's Stationery Office by Burgess & Son (Abingdon),
Ltd.-1969.                   Published at The Patent Office, 25 Southampton
Buildings, London, W.C.2,                                  from which
copies may be obtained.    


