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- 1 - "PESTICIDE AND-FUNG CI DE" The present invention relates to a -  com@dd
pesticide and fungicide, and nore particularly relates to a slow rel ease 4
copper silicate product that nmay be used as a pesticide and fungicide, and

al so as an al gaeci de and i nsecti ci de.. CngeL conpounds have previously been
used as pesticides, insecticides, al gaecides and fungicides in a variety of
liquid -and sebipgp1E@pESanD FeRciefpeeopper conpounds as fungicides is
particularly common. However, known copper fungicides and pesticides are
generally either phytotoxic, and are therefore fatal to young plants thus
restricting thenhsepeesenef iuventabnarelatley &bl 8 pasbecpaevafedfasgieiaey
insol ubl e pomdera which | ose toxi.ci regﬁﬁkyely guickl b arg difficult
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suitabl e for tepldéehtappirodacitorhathemayt hbencasbdr eendit i pastivided aand
rain) wll not versel L.spense the r..silicate i : for use as

a fungicide ang%gpggégFéeghao%esgrFsc%%pgﬁi |cﬁggtéﬁﬁagnfgggggﬁgﬁélly only
been used in solid formwhen precipitated fromsolution. This has caused
copper silicat c eR I Ik Gt N I [ C s
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mentioned diffigultilges andhe siasentrdrmeent | @zd soghacappeid SedmPpudls as
aqueous sol utign. of agcidified copper, silicate for use primarily as a
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a copper salt Wifi an qhkalle 511 IARLS 1) g IpqaR0vethlo RLOGYSR.ShE
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the manners of use, or are only able to be provided as
mainly insoluble powders which lose toxicity relatively
quickly, are difficult to apply in some instances (being
unable to be'absorbed) and are only suitable for topical
applications where the weather conditions (wind and rain)

will not adversely disperse them.

Copper silicate is known for - use. as a funéicide and
algaecide. However, copper silicate has traditionally only
been used in solid fofm when precipitated £from solution.
This has caused copper silicate products to be sé}iously

restricted in their commercial activities.

The object of the present invention is to provide a copper
silicate product which overcomes, or. at least partly
alleviates, the above mentioned difficulties.

The present invention is characterised by an aqueous
solution of acidified copper silicate for use primarily as
a pesticide and fungicide. The invention is characterised
by both the product and the method of producing such a
product, the method comprising reacting a copper salt with
an alkali silicate in an acidic solvent to produce the

aqueous solution of acidified copper silicate.



aqueous solution of acidified copper silicate. -2- In a preferred form
of the invention, the mixture of the copper salt and the alkali silicate is
buffered in a pH range of about 2 to 6. This is to prevent the reaction of
t he conponents precipitating any |nsoluble conpounds, such as silici-c acid
and/ or copper silicate. In this respett? The solution should preferably be
‘maintained in this pHrange not only to naintain the solubility of the
copper silicate, but also to produce a highly active copper silicate. The
pH range is pmeaepabfgrredefutmyoﬁnthe013de351¢m,|th€|fmn6§uteto°%réV%ﬁt
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silicate while also producing a product that is not
unnecessarily excessively acidic. Indeed the preferred
range of pH for the solution is from 3 to 5, and this has
been found to produce a highly active and highly soluble
aqueous copper silicate product.

The copper salt of the invention 1is preferably a water
soluble copper salt such as copper sulphaté, while the
alkali silicate is preferably sodium silicate. It will Dbe
noted however that, while being more expensive and less
readily available commercially, copper acetate may also be
utilised, while other copper salts could be copper bromide,
chloride, fiuoride, or nitrate.- Furthermore, the alkali
silicate could be potassium silicate. In this respect, the
composition of the alkali silicate may be described by
reference to the ratio of alkali oxide to silica, where the
ratio SiOZ:(Na or K)20 preferably covers a broad range such
as from 3.75:1 to 1:2.

The copper silicate of the invention thus allows an agueous
solution to be applied to vegetation, or any type of
structure or material, as a spray, thus giving improved
coverage and penetration. In this respect, upon
evaporation of the aqueous solvent, a largely insoluble
acidic residue of amorphous hydroﬁs silicate of copper
remains. This residue adheres to the contacted surface,



The copper silicate of the invention thus allows an aqueous solution to be
applied to vegetation, or any type of structure or material, as a spray,

t hus giving i nproved coverage and penetration. In this respect,
upon evaporation of the aqueous solvent, a largely insoluble acidic residue
of anorphous hydrous silicate of copper,rensins. This residue adheres
to the contacted surface, -3- and Ts°surface active to a variety of
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However, it w !l be appreCiated that there may not be a need for such a

bufferlng systemif the pH range can be otherwi se carefully controlled by
the use of The buffer system preferably comprises a weak acid and its

salts, such as acetic acid and sodium acetate or citric
acid and sodium citrate. The preferred buffer system
utilises acetic acid and sodium acetate in a ratio of
between 1 to 5 and 5 to 1; and in a concentration of 0.01
to 10% w/w. In this preferred form, the buffer is created
as a by-product . of the reaction and provides a margin in
meintaining the correct pH, which ideally is in the range
of pH 3 to 5. However, it will be appreciated that there
may not be a need for such a buffering system if the DpH
range can be otherwisé carefully controlled by the use of
an acid.

Thus, the present invention provides a copper silicate
product for use as a pesticide or herbicide, the product
being a stable, silicate rich,' agqueous solution of
acidified copper silicate having a pH in the range of 3 to
S. The present invention accordingly also' provides a
method of producing a copper silicate product for use as a
fungicide or pesticide, the method comprising preparing
separate batches of diluted copper sulphate, diluted sodium
silicate and an acetic acid buffer, adding the acetic acid
to the copper sulphate, followed by addition of the sodium
silicate, to produce a stable, silicate rich, aqueous
solution of acidified copper silicate having a éH in the
range of 3 to 5.



an acid. Thus, the present invention provides a copper silicate product for
use as a pesticide or herbicide, the product being a stable, silicate
rich, agueous sol ution of acidified copper silicate having a pHin the
range of 3 to 5. The present invention accordingly also provides a nethod
of producing a- copper silicate product for use as a fungicide or pesticide,
the met hod conpri sing preparing separafe bat ches of diluted copper

sul phate, diluted sodiumsilicate and an acetic acid buffer, adding the
acetic acid to the copper sul phate, followed by addition of the sodi um
silicate, to Iprwilltealasoc beabppreciatedatbatr tbh, coppeesoasliocateiofi bhe
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of surface such as on rocks, concrete paths, wood, bricks, or any surface

as required. The product is substantially
The product of the invention contains no complex organic

chemicals and can be provided in an easy to use aqueous
form which may be used as a fine spray for misting safely

- on trees or other plants and the like, or on any other type
-of su:féce such as on rocks, concrete paths, wood, bricks,
or any surface as required. The product is substantially
non—phytotoxic and . has good tenacity, while also being
capable of being absorbed into porous surfaces to provide
an impregnated treated layer. This is particularly useful
for use as a fungicide.

Thus, the problems that_are often present in pesticides and
fungicides in solid form may be avoided by the use of the
present invention in its aqueous state. Pesticides in
solid form are not only ‘difficult to distribute such that
they réemain in place, but they provide only a limited
ability to access awkward areas which are invariably the
areas . where pests accumulate. Furthermore, solid
pesticides generally are unable to be used directly on
plants, seedlings, trees, shrubs, berries or fruit and ' the
like, and generally must be spatiallyidistributed over
large areas. Further still, it is not unusual for animals
such as birds, dogs or cats, or even children, to be
attracted to pesticides and fungicides in solid form which
often presents a serious health risk both to animal life
and human llfe due to the usually hlgh toxicity of such
compounds.



non-phytotoxic and has good tenacity, while also being capable of
bei ng absorbed into porous surfaces to provide an inpregnated treated

| ayer. This is particularly useful for use as a fungicide. Thus, the

probl ems that are often present in pesticides and fungicides in solid form
may be avoided by the use of the present_invention in its aqueous state.
Pesticides in solid formare not only A fficult to distribute such that
they remain in place, but they provide only alimted ability to access
awkwar d areas which are invariably the areas wher e pests accumnul at e.
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used in its ashiexdtserst ate, the residue mhlch remai ns upon evaporation of
the water solvent is largely. insoluble and adheres very well to the
contacted surface. It may be present in an active form for many
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it is evident that upon contacting the residue the reaction

with such pests is virtually immediate, and death follows
some time thereafter. Snails 1in particular appear to
produce large quantities of mucous and upon contact of the
body of the snail with the residue of this pesticide, the
snail dies apparently from -dehydration which causes an
overall system failure. ' -

In order to better illustrate the present invention, an
example of a preferred embodiment will now be described.
However, it is to be understood that the generality of the
invention as described above is not to be limited by the

following description of the preferred embodiment.

The method for producing the aqueous solution of acidified

éopper silicate of the present invention is preferably

conducted as a batch process. Firstly, sodium silicate

having a preferred ratio of SiO2 to Na,0 in the range of
3.2 to 2, and havinga pH range of 8 to 14 (or more
preferably 11.6 to 12.7) is diluted with water. The range
of concentration for the sodium silicate méy be from 0.05
to 20% w/w, or more preferably is in the range 0.2 to
5.0% w/w. _ ' * '

At the same time, copper sulphate pentahydrate is dissolved
in water and allowed to stand for between 8 and 24 hours,
preferably overnight. The copper sulphate pentahydrate may



it is evident that upon contacting the residue the reaction with such pests
Is,virtually imedi ate, and death follows sone tinme thereafter. Snai |l s
in particular appear to produce |arge quantities of nucous and upon
contact of the body of the snail wth éhe residue of this pesticide, the
snai | di es apparently from dehydration’which causes an overall system
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to be limted by the follow ng description of the preferred enmbodi ment. The

met hod for oduci ng t he, aquepys sol ut] aci di fle copper silicate of
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Furthermore, while it is preferred to use an excess amount
of acetic acid, a solution that is too acidic will most
likely be toxic or corrosive to the plant or surface to
which it is applied and thus should be avoided.

After preparation of the components referred to. above, the
acetic acid is added to the dissolved copper sulphate
solution, with sﬁirring. The subsequently obtained mixture
is then added to the sodium silicate solution, again with
~stirring. The total mixture is then diluted with water.
If required, dyes and or wetting agents may be added at
this stage: and the total mixture may be subjected to a
final filtration, and is packaged as needed.

It will also be appreciated that the method of producing
the product may be carried out as a continuous process with
some modification. In this respect, bulk solutions of
copper sulphate, acetic acid and sodium silicate may be
provided so as to be treated and mixed as above, provided
the proportions of each are méintained, using the necessary
mixing, stirring, monitoring and flow control apparatus as
needed. In this respect, the presence of impurities within
the raw materials may provide a seed for precipitation or
crystallisation at later stages, which could result in the
| production of an unstable product. As the method of the
invention aims at. avoiding precipitation of copper silicate



0.01 to 10%wWw, but is nore preferably in the range of 0.05 to 2. 0%
ww It will be appreciated by a person skilled in the art that the
concentrations described nay be altered, provided that the approxi mate
ratios of conponents remain the sanme. Furthernore, while it is preferred to
use an excess anount of acetic acid, a solution that is too acidic wl|

nost |ikely be toxic or corrosive to-the-plant or surface to which it is
applied and,thus shoul d be avoided. After preparation of the conponents
referred tolBboRBTEifRlaEet i EL4ETALIQN dHRY tB18Pe dbGSOIW%Hlk%gger as

sul phat e sohetessaryith stirring. The subsequently obtained m xture is then
added to the sodiumsilicate solution, again with stirring. The total

m xture is then diluted with water. If required, dyes and or wetting agents
may be adde@natthéi smethade, ofanthet ievenhbiah, nikt ilsebebieved sthptectlesl to a
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preCIpltatIQnggqﬁgggf§ 5o £g§£gd residue 1is acidic copper silicate,
other compounds may coexist, such as copper sulphate,
copper acetate, sodium silicate, sodium acetate, acetic,
acid, silicic acid, sodium silicate and sulphuric acid, or
any such combinations. .

Finally, and as indicated above, the produét of the
invention may be converted for use in a solid form as
desired for a particular application. For example, the
product may be sprayed onto an absorbent granule such- as’
attapulgite or montmorillonite clays, although a variety of
other carriers such as expanded perlite, | exfoliated
vermiculite and calcium carbonate granules could bé used.
In this fespect, it will be appreciated that the type of
carrier wused will be substantially dependent on the
environment in which the product will be used and also the
particular type of use required.

After spraying the product onto a chosen carrier, the
carrier granules ﬁay be dried, leaving the copper silicate
residue upon and within the granules. The granule size is
preferably in the range of 0.1 to 5mm, although other size
ranges may be appropriate and may be used if needed. 1In
this respect, it is also envisaged that the product may ‘be
used with powders, whether they be adsorbent or absorbent,
such as talc powder (adsorbent) or kaolin clay and



-7- in particular, filtration may also be utilised as necessary.
In the nmethod of the invention, it is believed that the sodiumof the
sodiumsilicate is neutralised by the excess acetic ‘acid and creates

the previously described buffer system It is also believed that the copper
reacts with the excess silicate to form copper silicate which is maintained
in solution by the buffer. Q her _cgemical -species present may be

sodi um sul phate and sul phuric acid. Furthernore, whi |l e the- active
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granul es may be dried, |eaving the copper silicate residue upon and within
the granul es. The granule size is preferably in the range of 0.1 to 5mm

al t hough ot her size ranges nay be appropriate and may be used if needed. In



this respect, it is also envisaged that the product nay be used with
powders, whether they be adsorbent or absorbent, such as talc powder
(adsorbent) or kaolin clay and -8- diatomte (absorbent). O
course, when wusing the adsorbent, the residue after drying remains
only on the outside of the particles. Those skilled in the art will also
appreciate that there may be other var$ations and nodifications of the

met hod and product. descri bed herein which are also within the scope of the
present inViHR (GAIMS defimbEgctheMVinvertiph@uehas fpddawsitare as

foll ows: - 1. A method of producing a copper silicate product, said

met hod conprising reacting a copper salt with an alkali siljcate in a
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to claim 1 wherein, the sol vent serves to b er the mxture of
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a pH in thesohigonfo? acifified cApperheil hraor dapphile dfibeithgqhesedn t he

les int r o] thod according to any one of claimns
to 3 Wne%gsl @ 8{%%?% oF g%ﬁ\ifér?Ad conprises acetic acid and sodium

2. A method according to claim 1 wherein the acidic
solvent serves to buffer the mixture of copper salt and
alkali silicate such that the acidified copper silicate has
a pH in the range of 2 to 6.

3. A method according to claim 2 wherein the pH is in the
range of 3 to 5.

4. A method according to any one of claims 1 to 3 wherein
the acidic solvent comprises acetic acid and sodium
acetate.

5. A method according to claim 4 wherein the acetic acid
and sodium acetate are in a ratio of between 1:5 and 5:1
~and in a concentration of 0.01 to 10% w/w.

6. A method according to any one of claims 1 to 5 wherein
the coppef salt is copper sulphate.

7. A method according to claim "6 wherein the copper
sulphate is copper sulphate pentahydrate in the range of
0.1 to 25% w/w.

. 8. A method acéording to any one of claims 1 to 7 wherein
the alkali silicate is sodium silicate.

9. A method according to claim 8 wherein the sodium

silicate has a ratio of SlO to Nazo of from 3.75:1 to 1:2,

and is in the range of 0.05 to 20% w/w.
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acetate. 5. A nmet hod according to claim4 wherein the acetic acid and
sodium acetate are in a ratio of between 1:5 and 5:1 and in a
~concentration of 0.01 to 10% w w. 6. A met hod according to any one of
claims 1 to 5 wherein the copper salt is copper sul phate. 7. A met hod
according to claim 6 wherein the copper sul phate is copper sul phate
pentahydrate in the range of 0.1 to-25%w w. 8. A nmet hod according to any
one of claims 1 to 7 wherein the al-kali silicate i s sodiumsilicate.. 9. A
met hod accol®li ng® methedi accerdiegeta an¥ieongodf flainscht EOhAsheFaiio of
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wherein the copg Ica e acidrc so are
each separ aiBl| §hgi range o€t A-0At tp anﬂ%aW/Weast the copper salt is allowed
to stand for between 8 and 24 hours, the acidic solvent then being added to

the diluted . .
1. A method according to any one of claims 1 to 10

wherein the éopper salt, the alkali silicate and the acidic
solvent are each separately diluted with water and at least
the copper salt is allowed to stand for between 8 and 24
hours, the acidic solvent then being added to the diluted
copper salt with stirring, and the alkali silicate solution
being added thereafter again ﬁith stirring, following which
the mixture is diluted with water.

12. A method of producing a copper silicate product for
use as a fungicide or pesticide, the method comprising
preparing separate batches of diluted copper sulphate,
diluted sodium silicate and an acetic acid buffer, adding
the acetic acid to the copper sulphate, followed by
addition of the sodium silicate, +to produce a ;table,
silicate rich, aqueous solution of acidified copper
silicate having a pH in the range of 3 to 5.

13. A copper silicate product produced by the method of
any one of claims 1 to 11.

14. A copper silicate product produced by the method of
claim 12.

15. A copper silicate product for use as a pesticide or
herbicide, said product being a stable, silicate rich,
aqueous solution of acidified copper silicate having a pH

in the range of 3 to 5.
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copper salt with stirring, and the alkali silicate solution being added
thereafter again with stirring, follow ng which the mxture is diluted with
water. 12. A nethod of producing a copper silicate product for use as a
fungi ci de or pesticide, the nethod conprising preparing separate batches of
di | uted copper sulphate, diluted sodiym silicate and an acetic acid .
buffer, adding the acetic acid to he copper sulphate, followed by
addition of the sodiumsilicate, to produce a stable, silicate rich,
aqueous solRESTAGIDEQAND FYNGIGIPEEd  copper silicate having a pHin the
range of 3 to 5. 13. A copper S|I|cate product produced by the method of
any one of clains 1 to 11. 14. A copmpBSTRACIrcate product produced by the
met hod of claim12. 15. A copper silicate product for use as a _
pesticide or herbicide, said product being a stable, silicate rich, aqueons
solution of acidified copper silicate having a pHin the range of 3 to 5.

A method of producing a copper silicate product, said
method . comprising reacting a copper éalt with an alkali
silicate in an acidic solvent to produce an agqueous
solution of acidified copper silicate capable of being used

as a fungicide or pesticide.



