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A water dispersible organic composition suitable to be
contained in a water soluble or water dispersible bag and which s
in the form of a suspension and which comptrises a hazardous
compound and a &olvent and wherein the hazardous compound has
a solubility in the solvent less than 2 % w/w al 20°C, preferably

legs than 1 %
The hazardous compound may be, preferably, an

agrochemical or a pesticide,



The invention relates to new compositions comprising
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| and the environment.

31 At present, most hazardous liquids are stored in metal
| :
{

‘,hazardous products and which are nevertheless safe for handling
; drums or, where smaller gquantities are required, plastic

:
i: contalners.

Hazardous compounds, especially agrochemical compounds,

are formulated in various compositions. Liguid compositions are
. most convenient for farmers because of the relative ease with

%%which they can be handled. There are nevertheless, difficulties

;iin handling such liquid compositions. There 1is a danger ol
fo

gispillage or leakage if there are holes in the contalners

{.

§§previously used or if they are dropped. Although secure

. containers resistant to shock can be used, 1in the event of an

" accident, for example during transportation, the risk remains of

[éspillage or leakage with rapid loss of liquid, for example
%éleaking onto the ground.

It has been difficult to provide a formulation and a
containing system which safeguards those handling 1it, including

' farmers and transporters, and the environment.

An object of the instant invention is to provide a new

formulation system to contain agrochemicals which is safe for
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leverybody, and the environment.
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new formulation system for agrochemicals which is easy to put in

a containing system and which is easy to manipulate for the

farmer.

Another object of the instant invention is to provide a

new formulation system for agrochemicals which is readily,

irapidly and easlily soluble and/or dispersable in water.
] Another object of the instant invention is to provide a
|

new formulation system for agrochemicals which is as much

! condensed as possible, using the least amount of space.

Py

’ Another object of the instant invention is to provide a
{

i

l

{

j Another object of the instant invention is to provide a
f

i

3 . |
It 1s also known that agrochemicals may be contained in
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soluble bags or sachets made from films. Many Xinds of active
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' Due to the need for dispersibility in the farmer's tank, the

3
i

‘active ingredient should remain in a finely divided state. *

el ] ’ _— siebnam v et s b gy vl MR ey by e e el g
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égpowders may thus be used in water soluble bags; however, such a

;ésystem cannot avoid problems due to dusts. Powders are also a

{
I problem fc>5 the farmers when bags have holes and also for the ’
l

|
!4p [ 4 *
l{ contalined in soluble bags or sachets made from films.

manufacturers in handling the powders to f£ill the bags.

It 1s also known that liquid agrochemicals may be

Wash~off

| resistance is desirable for sprayed agrochemicals, in order to

- ep—

Eget a good persistency of their effect. |

An object of the instant invention is to try to solve

|

ormulations.

|

i g ®

|thlS wash-off resistance problem by means of oil-based

'f However, many active ingredients cannot be
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formulated easily due to their low solubility in organic solvents
or oils.

When the active hazardous compound has a low solubility
in common solvents, it is difficult to obtain a good formulation,
especially a good emulsion or emulsified concentrate.

Among the many problems which are created when the

Ihazardous compound has a low solubility, there is the difficulty
lof obtaining a cheap and easily usable formulation, because the
i

., formulation should be diluted (assuming that the solubility is |

! |

| not zero) and thus costs are increased due to the fact that large‘

volumes of solvent(s) and additives (surfactants or octhers) are |

i

involved and handled. | | '
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' This problem of large amounts of solvent(s) due to a ‘
i
li substantial dilution may be, at least partially, overcome by

]?having the formulation of the suspension type, that is to say

. wherein the active ingredient is, at least partly, in an

|

" insoluble form and in a suspended state. Unfortunately, when it

1s attempted to put such formulation(s) in a water soluble bag to

T A AR A ARl Al o L * -9 -

E decrease the worker exposure to hazardous compounds, a totally

.
‘

' new kind of problem arises due to the fact that such packaging

Sty apreud N e nyw

| systems confaining suspensions are more sensitive to temperature |

i
?fluctuations.

This increased sensitivity to temperature

1| £luctuation is due to different factors.

One factor is simply

ithat water soluble bags are generally smaller than normal

lpackaging such as drums or the like, and packagings of smaller

j " » » .
- Slze are more sensltive to temperature fluctuation (the same

amount of calories make the temperature increase or decrease more

than when there is a larger amount of product).

lr

Another problem is due to the fact that water soluble

bags have preferably an air space therein (especially to be shock
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igundesired settling of the suspension). I
I}

| Another object of the instant invention is to have good |
| .
;zpackaglng contalning an active ingredient or hazardous compound

o
.1 N a suspended form. ;

;settling of formulations, especially of suspensions, even when

v - dpn ol A B =gy wir-md
smAN §ov- @

|
;
i
:
+
t

1 RENE G Gk AARALARA
- .

' the sensitivity of water soluble bags containing a suspension to
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absorbing or for other purposes). However, this bag with an air

'space absorbs more energy from the sun than conventional
. packaging, mostly because the outer container of the water

’soluble bag, if cheap, is generally more translucent. This !

increased absorption of energy may be a deterrent from using

suspensions, because it increases the so-called Ostwald ripening,

llP

that is to say the undesired progressive increase in size of the

solid susﬁ%nded particles when storage temperatures vary (and l

this undesired increase in suspended particle size may cause |

Another object of the instant invention is to reduce

they are in a water soluble bags.

Another object of the instant invention is to reduce

itemperature fluctuations, especially when stored and especially

—

€.g., pesticides, plant protection agents, or plant growth

requlators.

l

A further object is to provide a new formulation system

for agrochemicals which quickly dissolves or disperses when put

L

4 . * A
into water and which is well adapted to active ingredients which

have a low solubility in common solvents.

A further object of the present invention is to provide
| |
a formulation system wherein less solvent is needed in the
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formulation of the pesticides, which is cost saving both in
shipping and manufacturing.

A further. object is to provide a new formulation systen
for agrochemicals which reduces the risks of clogging and
spraying nozzles or the filters of spray tanks.

Other objects of the invention will better appear from

the following description. The objects of the invention can be

L

achieved in full or in part by means of the invention.

The present invention provides formulations or

compositions, which are especially suitable for containerization

. in water soluble or water disPersable bags, and which are in the

form of a suspension and which comprise a hazardous compound and

a solvent, wherein the hazardous compound has a solubility less

: than 2% w/w at 20°C, preferably less than 1%, and still more

preferably less than 0.75%, in the solvent.

The compositions of the invention are in the form of a
suspension. By the wording "suspension", it is meant
compositions wherein the hazardous compound is only in a
suspended form, as well as compositions wherein the hazardous
compound is partly in a suspended form and partly in a soluble
form, and compositions wherein the solvent is in the form of a
single phase liquid or an emulsion. 1In the latter case, the
compositions are called suspo-emulsions, which are included in

the general meaning of "suspensions".

The hereinbefore defined compositions may optionally

contain the further following components:

|

|

|

l
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a dispersant,

T
i
l a surfactant or emulsifier,

a thickener or thickening agent,

other additives, such as stabilizer(s), antifoaming

an organic solvent (this word includes a mixture of

i individual solvents) wherein the active ingredient is less than 2

Among the compositions of the invention, as hereabove

iagent(s), buffer(s), and antifreezing agent(s).
l
|

imore of the following constituents and/or having one or more of

gthe following characteristics:

I

b
’0
'

4
!,
i

.
; l
I

they are in the form of liquids or gels,

hlgher than 60°C, preferably higher than 70°cC,

't
r ¢

t

-preferably more than 14 carbon atoms,

|

1
L

'microns, preferably less than 20 microns,

|

‘the active;}ngredient (1.e., the hazardous compound),

i

they comprise 5 to 95%, more preferably 15 to 80%,

')

|
|
I

l i
.
‘.

the surfactant,

they comprise 1 to 50%, more preferably 2 to 15%,

f

the thickener(s),

E
¢

3 to 75%,

Fefore defined), preferably 0.1 to 10%,

the size of the suspended particles is less than 50

they comprise an organic solvent having a flash point

F they comprise an organic solvent having more than 10,

of

of

they comprise 0.1 to 50%, more preferably 1 to 10%,

they comprise 0 to 20% of other additives (as herein

of

‘i they comprise 0 to 80% of the solvent, more preferably

plll - —er————— v —
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they comprise a water soluble or water dispersable

surfactant, which may be non ionic or anionic or cationic or may
have more than one of these characteristics,

they comérise a water soluble or water dispersable
surfactant, this surfactant(s) satisfying the following test:
the solvent (50 g) and the surface-~active adjuvant (5 g) are

added to an amount of water, at 50°C, which is sufficient to

Il bring the volume of the mixture to 100 ml; the mixture is

agitated so as to give a homogeneous suspension or suspo-emulsion

and this 1s left to stand for 30 minutes at 50°C in a graduated

' cylinder; the amount of oily layer which may have separated out
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or the amount of solid which has settled out (and thus formed a

distinct liquid or solid phase) must then be less than 20 ml,
they comprise less than 3% by weight of water,

preferably less than 1%.

When ligquids or gels of the invention contain a

: dispersant, they preferably comprise 1 to 25%, more preferably 2

i%to 8%,
j

‘i !
g
|
¥

i 1iguid, preferably non-polar solvents.

1
|
1
;

)
'
|

¢

|
|

}

l

|

!

of the dispersant.

The solvents which may be used in the invention are
Among the many solvents
which canﬁge used, those are preferred which have more than 8
carbon atoms per molecule, preferably 10 or more carbon atoms.
The solvents may be chosen in the group comprising (this list is
non limitative or restrictive) linear or branched paraffinic
hydrocarbons or halogenated hydrocarbons; aromatic or alkyl
aromatic hydrocarbons or halogenated hydrocarbons; unsaturated
hydrocarbons or halogenated unsaturated hydrocarbons: cyclic or
halogenated hydrocarbons; long chain alcohols and fatty alcohols.

However, paraffinic hydrocarbons are preferred.

-- - p— - e Y
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However, the list of solvents which is hereabove given

should be understood in a such way that the requirement of the
general definition of the invention is met, that is to say that,

for a particular active ingredient/hazardous compound, the

e

solubility of the compound is less than 2% in the chosen solvent.
If not, another solvent is to be chosen.

According to a particular feature of the invention, the !
components of the compositions are chosen in such a way that the
compositions have a viscosity of 50 to 30,000 centipoise, more
preferably of 100 to 12,000 centipoise (these viscosities are
Brookfield wviscosities measured with a viscosimeter in form of: a
flat plate rotating at 20 revolutions per minute). Low
viscosities are generally helpful to get easy dispersibility of
the formulations 1n water by the user (e.g.,; the farmer).
However, 1in order to reduce or avold possible leakages when
punctures happen, higher viscosities are preferred. As a
practical matter, wviscosities in the range of 800 to 10,000
centipoise are preferred.

According to one feature, the compositions of the

invention preferably have a specific gravity greater than 0.8,

N - At W S g

According to a particular feature of the invention, the

- s B s w— v i +*

components of the compositions are chosen in such a way that the

- R - v

compositions have a spontanelty (as hereafter defined) less than

75, preferably less than 25.

e g o B A B Wl S s

The spontaneity is assessed according to the following

method: A mixture of 1 ml formulation with 99 ml water are put

into a 150 ml glass tube which is stoppered and inverted through

B Dbl vl Qe——— W W bl b e g Ay Sy R & aSEc & &

180° (upside down). The number of times required to completely

disperse the formulation is called the spontaneity. ;
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'« amides; polycondensates of ethylene oxide with fatty acids and i

 alcohols or of polycondensates of ethylene oxide with phenols;

- meant a material corresponding to the active ingredient in such a
|| way that, when mixed, at 50/50 w/w and 25°C, with (and optionally

grinded with) an organic solvent wherein the active ingredient is |

i thickeners in the invention can be either liquid or solid at 23°C

and are soluble at less than 10% in the ligquid mixture of active

0862390

By the word surfactant, it is meant an organic material
which is able to substantially reduce the surface tension of

water which is 73 dynes/cm at 20°C,.

The surfactant which may be used in the invention may

be selected from among those of the following list (which is non-

e

limitative): alkanolamides, polycondensates of ethylene oxide

with fatty alcohols, fatty esters, or fatty amines, or

substituted phenols (particularly alkylphenols or arylphenols);

block copolymers with ethoxy and propoxy groups; ester of fatty

acids with polyols such as glycerol or glycol; polysaccharides: I

organopolysiloxanes; sorbitan derivatives:; ethers or esters of

sucrose or glucose; salts of lignosulfonic acids, salts of phenyl

sulfonic or naphthalene sulfonic acids, diphenyl sulfonates;

alkylaryl sulfonates; sulfonated fatty alcohols or amines or '

their sulfate or sulfonate derivatives; salts of sulfosuccinic or
sulfosuccinamic acid esters; taurine derivatives (particularly

alkyltaurates); betaine derivatives; phosphoric esters of

and sulfate, sulfonate and phosphate functional derivatives of

the above‘gompounds.

By the word "thickener" or "thickening agent", it is

insoluble, a thickened suspension can be obtained. The |

ingredient and surfactant above 50°C.

Furthermore, these




O oo “J On wn Ko LD B jed

S T ST S T ™ N Vi Ui U G Ui e U UP S T R

w N
O D

2086290

thickeners have, when they are solid, a particle size lower than

100 microns, preferably less than 20 microns.

Thickeners which may be used in the invention are

tetramethyl decenediol, ethoxylated dialkylphenol, alkylated

clay, propylene carbonate, hydrogenated caster 0il, ethoxvlated

i By the expression "hazardous product” as used herein is

I

jmeant a product which may cause damage to the environment or be

Al AP A Sl

injurious to a person handling it. |

ﬁ According to one! main and preferred feature of the

‘invention, the hazardous product 1is an active ingredient which is

wmididoans®as wat -

i
L)

»an agrochemical, and more precisely a pesticide or a plant

-~

i,
liprotection agent (including plant
1

‘nutrients).

growth regulators or plant

* a
| 1
L

¥ The invention is not limited to some specific |

3

?agrochemicals; a list of many agrochemicals or plant protection

gagents which can be used in the invention includes:

!

| T » & * ‘
hgrb101des such as atrazine, dicamba, bentazone,

bromoxynil, bromoxynil ester, cyanazine, fluometuron, metribuzin,

|
sulfometuron-methyl, pursuit, imazaquin, norflurazon,

'
!piflufenican, isoproturon, simazine, linuron, acifluorfen or

cifluorfen sodium, trichlopyr, asulam, aclonifen, sulfonylureas

pnd trialkoxydim;

insecticides or miticides such as acephate, azinophos-

ethyl, thiodicarb, carbaryl, carbofuran, methamidofos,

aldicarb, malathion, |

et ——
_—

| ;

—h
-

i

: - 10 -~

ifenbutalin oxide, trichlorfon, abamectin,
i




W 00 8§ o0 U B W

NN NN N RN e e s e
O R B I a2 ON MO W ® 9 U P W N O

. < oAnh 5 naresa damnas v Sy anr g AR ATEENY S AP & DAEE g0 B S it -

i a @ *" @BpEam b ‘i'an o wm

- limitative):

—————

PR R Y

i
i
.

el dra * ey - T eEp e P
‘el

P g sl W e e ¥ -
-

Nl e e e sl ———tll —p- s & by b —r— b
-

T el Al AR i ¢ ghankiniembnigr SN Sl SPEEEE SRl & it SPREY  ampyireeld gy Sy

2086251

and pyrethroids such as alpha cypermethrin, bacillis
thuringensis, delatmethrin;

fungicides such as chlorothalcnil, captan, fosethyl-Al,

| manep, mancozeb, zinedb, tridimefon, metalaxyl, iprodione,

Sl - Ny

T v A eyt P PPty & el 4 ey R sp—

W @ Ay

R L * trarepa

. s0lids after emulsification of the carrier

Ny s St -« a - -

gt il g

fenarimol, sulfur, quintozene, copper salts, vinclozolin,

thiophanate-methyl, thiram, trycyclazole, dicloran, benomyl;

plant growth regulators such as thidiazuron,
dimethipin, ethephon and mepiquat, I

and other biological biocides and mixtures thereof.

A dispersant according to the present invention is a

compound or a combination of compounds which 1) allow the

]
I
l

stop settling without I

material to be ground sufficiently fine to

causing thickening, and 2) allows adequate dispersion of the

L

|
!

formulation in water such that there is no

agglomeration of the

liguids.

The dispersant which may be used in the invention may
be selected among those of the following list (which 1s non
salts of lignosulfonic acids such as calcium
lignosulfonate, salts of phenyl sulfonic or naphthalene sulfonic

acids, condensed naphthalene sulfonic acid; polycondensates of

Ay

ethylene'ogide with fatty alcohols or fatty acids or fatty esters[

or fatty amines, or substituted phenols (particularly

alkylphenols or arylphenols); salts of sulfosuccinic acid esters,

such as sodium sulfosuccinate; taurine derivatives (particularly '

1

alkyltaurates); phosphoric esters of alcohols or of

polycondensates of ethylene oxide with phenols; esters of polyols

and of fatty acids or sulfuric acid or sulfonic acids or |
phosphoric acids, glyceryl esters, especially esters with fatty
acids such as glyceryl stearate; phospholipids; lecithin;

ethylene glycols; and the like.

- 11 =
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i

|
|
|
!
|
|
|

The compositions of the invention can be prepared or
* manufactured by any known method. A convenient way is to mix
: together the different constituents of the mixture/composition
3 and to stir them; optionally with grinding or milling and/or
: heating. The constituents of the composition may be added and
‘SI mixed randomly or added in several various manners which more
6l conveniently achieve the desired gel properties. As is known to
! one of égzanary skill in the art, such addition may depend upon
; the physical and chemical nature of the individual constituents,
9i'their combination(s), and the desired final gel. In this regard,
10%§sometimes it is easier to operate with a slow addition of the
11§§constituents of the composition.
123; The instant invention includes also containerization
13§fsystems which comprise water soluble or water dispersable bags
]A‘t containing the compositions as hereabove defined.
152% . .These bégs';re pfeferably cold water soluble. Cold
16'& water sOiubie means soluble in. water under 35°C.
17 |
18i JxThé‘chémiéal natﬁre'of the envéloping fiim constituting

19 ! the bags which may contain the compositions/gels of the inventior

'!;

|
i

20

| can vary gquite widely. Suitable materials are water soluble (or
Zl![water dfspersable) materials which are insoluble in the organic

22

1

1

solvents used to dissolve or disperse the agrochemical active

!

l |
23}:ingredient. Specific suitable materials include polyethylene
Z&i‘oxide, such as polyethylene glycol; starch and modified starch;
25‘ alkyl and hydroxyalkylcelluloses such as hydroxymethylcellulose,

26'!hydroxyethylcellulose, hydroxypropylcellulose, and
27
28
. 29
30

- 12 -
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1 || carboxymethylcellulose; polyvinyl ethers such as polymethylvinyl
2 || ether; poly(2,4-dimethyl-s-triazolylethylene); poly(vinylsulfonic
3 |} acid); polyanhydrides; low molecular welght urea-formaldehyde
4 Iresins; low molecular weight melamine-formaldehyde resins;
5| poly(Z-hydroxyethyl methacrylate); polyacrylic acid and its
6 | homologs; but preferably the enveloping film comprises or is made
'7L from polyvinylalcohol (PVA). It might be that some agrochemicals
8‘may react with some polymers constituting the wall of the bags;
E’y in such a situation, the matefial constituting the wall of the
]ily bags is changed inﬁoamaterial'which is inert to the
lj-é agrochemicals.
{
i

Preferred materials for constituting the bags for the
il invention are polyethylene oxide, methylcellulose, or

polyvinyl&lcohol. When polyvinylalcohol is used, it 1is

| advantageously a 40-100%, preferably 80-99%, alcoholysed or

| hydrolysed polyvinyl acetate f£ilm.

According to another feature, the bag of the invention
i is filled to at least 60% of capacity with the agrochemical

i composition-containing substance, more preferably to at least 70%

of capacity, still more preferably 80 to 99% of capacity and most

21lfpreferaély 85 to 95% of capacity. The bag 1s preferably not
- Zzﬁafilled to complete capacity because the unused capaclity gives the
23: bag shock resistance, i.e., resistance to breakage when dropped,
24iitransported or stored. This unused capacity may or may not
23
26 |
27
28
. 29

- 13 -
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icontain air or an inert gas. An absence of air or inert gas in
[ L @ H
' the unused capacity further improves shock resistance. owever,

|

in deciding how much unused capacity, or absence of air or. inert

o N

o

b

gas, to provide, the advantages of shock resistance must be.

balanced against the need, if any, for shock resistance'and the
cost of providing shock resistance. For example, if the bag 1is
stored and/or transported 1n a shock absorbing container, then it
may not be as helpful to provide this unused capacity.

The water soluble films which are used to make the

sealed, to be closed.

1%

10 f!'water soluble bags are known. In order to make a bag, the £ilm
!

1115 needs to be shaped (possibly partially sealed) and then filled
!
£

12 :I with the compositions comprising the hazardous compounq. When
ii R e et e . ‘ |

13 N . ,
! £illed, the bags have to be finally sealed, generally heat |

14 i | =..
l
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. represents 98 to 100% (v/v) of the total, the balance being cream-|

. (v/v) of the total, the balance being mainly cream with no more

‘aam -_-a A a s - - . .. - ar - 3
- L

= . Py BN A G S B & -~ o=
- -p

el
Aty A Sy -
A

| stoppered and inverted by 180 degrees (upside down).

| The fellowing examples are given for illustrative

1

|

| invention.

purposes and should not be understood as restricting the

’ In these examples, the Brookfield viscosity was

!

measured, as previously indicated, with a Brookfield viscosimeter |
|

iwhich had‘é flat plate rotating at 20 revolutions per minute.
ﬁ

The emulsion stability is evaluated according to the

 following method: 1 ml of the formulation is mixed with 99 ml

A g

water in a 150 ml tube; the tube is inverted 10 times at the rate

of 1 complete inversion per second. Rating of the emulsion |

stability is made by reading the relative amount of the phases
after 24 hours. The emulsion stability is rated as follows:

"excellent®” if the amount of emulsion (phase looking like milk)

-y ¢ v & APRND Gl el e Seul)

| |
' or thin; "good" if the amount of emulsion represents 80 to 98% |

than 5 ml being thin; "fair" if the amount of emulsion represents '

. 70 to 90% (v/v) of the total, the balance being cream or thin;

and "poor"sif the total of emulsion represents 70% or less (v/v)

of the total.

The spontaneity is assessed according to the following

method: a mixture of 1 ml of the formulation with 99 ml water |

are put into a 150 ml glass tube (diameter 22 mm) which is

The number

of inversions required to completely disperse the formulation is

called the spontaneity.

The following general procedures were used in the

following examples.

|
! - 15 -



W 00 N O U B W N

=
I R R O CRY O SR N e i el o
ég 23 3; tj O W B W N O H OO W Oy W NN RO,

; 2086291

!
l The water soluble films which were used to make the
| water soluble bags are known.

In order to make a bag, the film

were shaped and partially sealed and then filled with the

i
!

L
| . . .
!lcomp051tlons of the invention.

Generally these compositions were

able to flow, even if at a slow rate due to their high viscosity.

| When filled, the bags were finally heat sealed in order to be

lClOSGd.

The suspension concentrates were prepared by adding the

carrier and the additives while shearing and/or milling

!
i(attrition milling), until the proper particle size was achieved.

The surfactant and active ingredient(s) were then added and

i mixed.

EXAMPLE 1

The components are listed below and the percent given:

Component Name Percent

Organic carrier Paraffin 0il 45.3

Organophilic clay Thickener 2.0
;i Activator Methanol 0.7

Dispersant Lecithin 7.0
f Dispersant Alkylnapthalene sulfonate 2.5
| Active ingredient  Thiodicarb 37.5
| Surfactant Dioctylsulfosuccinate 5.0
? E

l |

The components were mixed together. The viscosity of

this mixture was approximately 1000 centipoise. The dispersion

| in water was obtained after 3 inversions.
|

| then packaged in water soluble polyvinyl alcohol films which can

be dispersed in water.

The bag was then dropped 10 times from 1.2 m upon the |

ground. No breaking or leakage was observed. |

p—

This formulation was |

|

|.

./

'
!
i

The bag was put in a tank containing water under gentle ‘

agitation, i.e., agitation such as that obtained with pump

: - 15 -
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 recycling. It was dispersed within a 3 minute interval. There

!
|
| 2086250
!
1

!was no clogging in the filter which was a 100 mesh screen.

| Another bag made in the same way as the previous one

was tested for pinhole protection. A needle (diameter: 0.6 mm)

A small droplet formed at the locus
where the needle passed, but this droplet was small enough not to

drop from the bag and not to flow along the bag.

! -

EXAMPLE 2

i A mixture was made based upon the following components

!‘
1
!lwas passed through the bag.
|
|
|
i} (the percentage of compounds w/w is given):

» Petroleum hydrocarbon

: 47.54
3 Organophilic clay ! 1.69
i Mixture of methanol/water, 95:5 v/v 0.56
¥ Lecithin 5.83
g Sodium alkyl naphthalene sulfonate 2.14
1 Sodium diocctyl sulfosuccinate 4.75
; Ethoxylated propoxylated nonyl phenol 4.75
3 Thiodicarb technical (94.4%) 32.74
? 100.00

The organophilic clay was sheared with the methanol,

+water and hydrocarbon until thick.

!,

- the material thinned down. The sodium alkyl naphthalene

The lecithin was added and

| .

i -
'sulfonate g?s then added, then the surfactants, EDTA, ammonium

l’phosphate, and active ingredient. This formulation was ground in

fu
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30 micron. The Brookfield viscosity of the formulation was 300

centipoise. Ten grams of this material were sealed into a water

'soluble bag approximately 4 cm x 2.5 cm of polyvinylalcohol film

’

of 40 micron thickness. This material had a degree of hydrolysis

©f 93%. After 50 days storage the bag was drop tested from a

height of 1.3 m and showed no sign of bag rupture. After 50 days
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dispersibility. The bag was placed in a container simulating an

agricultural mix tank and with very minor agitation in the

10 seconds with agifation,‘aS'might be seen an agricultural mix

tank, the solution appeared homogeneous.

l
!
l
i
|
!beginning. After 3 minutes‘the bag ruptured and after 5 minutes
|
:
! EXAMPLE 3 :

| - A mixture was made in the same way as in Example 2

-

' using the following components:

; Petroleum hydrocarbon 45.9560
§ Organophilic clay 1.3320
§ Mixture methanol/water, 95/5 v/v 0.4440
. Lecithin 5.7720 |
g Sodium alkyl naphthalene sulfonate 2.2200
| Sodium dioctyl sulfosuccinate 4.7641
; Ethoxylated propoxylated nonyl phenol 4.7181
j Ethylene oxide-propylene oxide copolymer 0.9528
; EDTA | 0.9528
g Ammonium phosphate dibasic 0.4764
I
3

w 18 e
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2,4-D acid technical (58%) 32.4120
100

This formulation was ground until the maximum particle

size was under 20 micron. The Brookfield viscosity of the

formulation was 1200 centipoise. Ten grams of this material was

sealed into the same bag as in Example 2. After 50 days storage

the bag was drop tested from a height of 1.3 m and showed no sign

of bag ruﬁ%ure. After 50 days the bag was then put into water

and the material evaluated for dispersibility. The bag was
placed in a container simulating an agricultural mix tank and
with very minor agitation in the beginning. After 2.5 minutes

the bag ruptured and after 5 minutes with agitation, as might be
seen in an agricultural mix tank, the solution appeared

homogeneous.

EXAMPLE 4

A mixture was made in the same way as in Example 2 J

using the following components:

Petroleum hydrocarbon 53.3850

Organophilic clay 1.0951 ;
Mixture methanol/water, 95/5 v/v 0.3650
Lecithin 4,7456
Sodium alkyl naphthalene sulfonate 1.8252
Sodium dioctyl sulfosuccinate 4.7602

Ethoxylated propoxylated nonyl phenol 4.7952 *
Ethylene oxide-propylene oxide copolymer 0.9500
EDTA 0.9520
Ammonium phosphate dibasic 0.4760
Thiram tech 26.6490

100 .

i

This formulation was ground until the maximum particle |

size was under 28 micron. The Brookfield viscosity of the

formulation was 1500 centipoise. Ten grams of this material was

sealed into the same bag as in Example 2. After 50 days storage
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the bag was drop tested from a height of 1.3 m and showed no sign
of bag rupture. After 50 days the bag was then put into water
and the material evaluated for dispersibility. The bag was
placed in a contaiﬁér simulating an agricultural mix tank and
with very minor agitation in the beginning. After 2.5 minutes
the bag ruptured and after 50 minutes with agitation, as might be

seen in an agricultural mix tank, the solution appeared

-
homogeneous.

EXAMPLE 5

A mixture was made in the same way as in Example 2

using the following components:

' 55.8880

Petroleum hydrocarbon
Organophllic clay 1.0177
Mixture methanol/water, 95/5 v/v 0.3392
Lecithin 4.4102
Sodiun alkyl naphthalene sulfonate 1.6962
Sodium dioctyl sulfosuccinate 4,7631
Ethoxylated propoxylated nonyl phenol 4.7388
Ethylene oxide-propylene oxide copolymer 0.9526
EDTA 0.9526
Ammonium phosphate dibasic 0.4763
Atrazine technical (97-98%) 24.7650
100

This formulation was ground until the maximum particle
size was u%der 38 micron. The Brookfield viscosity of the
formulation was 2500 centipoise. Ten grams of this material was
sealed into the same bag as in Example 2. After 50 days storage
the bag was drop tested from a height of 1.3 m and showed no sign

of bag rupture. After 50 days the bag was then put into water

and the material evaluated for dispersibility. The bag was

placed in a container simulating an agricultural mix tank and
with very minor agitation in the beginning. After 2 minutes 40

seconds the bag ruptured and after 5.5 minutes with agitation, as

|
|
!

J
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might be seen in an agricultural mix tank, the solution appeared

homogeneous.
EXAMPLE 6

A mixture was made in the same way as in Example 2

using the following components:

Petroleum hydrocarbon 50.8930
"Organophilic clay 1.1748
Mixture methanol/water, 95/5 v/v 0.3916
Lecithin 5.09009
Sodium alkyl naphthalene sulfonate 1.9580
Sodium dioctyl sulfosuccinate - 4.7619
Ethoxylated propoxylated nonyl phenol 4.7619
Ethylene oxide-propylene oxide copolymer 0.9524
EDTA 0.95524
Ammonium phosphate dibasic 0.4762
Daconil technical (96%) 28.5870

' 100

This formulation was ground until the maximum particle

size was under 30 micron. The Brookfield viscosity of the

formulation was 1000 centipoise. Ten grams of this material was
sealed into the same bag as 'in Example 2. After 50 days storage

the bag was drop tested from a height of 1.3 m and showed no sign

of bag rupture. After 50 days the bag was then put into water
and the material evaluated for dispersibility. The bag was

placed in é‘container simulating an agricultural mix tank and

with very minor agitation in the beginning. After 2 minutes 35

seconds the bag ruptured and after 6 minutes with agitation, as

might be seen in an agricultural mix tank, the solution appeared

homogeneous.

EXAMPLE 7

A mixture was made in the same way as in Example 2

using the following components:

- 21 -
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Petroleum hydrocarbon 53.4210
Organophilic clay 1.0959
Mixture methanol/water, 95/5 v/v 0.3653
Lecithin 4.7489
Sodium alkyl naphthalene sulfonate 1.8265
Sodium dioctyl sulfosuccinate 4.7635
Ethoxylated propoxylated nonyl phenol 4.7304
Ethylene oxlde-propylene oxide copolymer 0.9527
EDTA 0.9527 |
Ammonium phosphate dibasic 0.4763
Bromoxynil acid technical (99.65%) 26.6670
100

“This formulation was ground until the maximum particle

—

size was under 46 micron. The Brookfield viscosity of the i

formulation was 500 centipolse. Ten grams of this material was

bl

sealed into the same bag as 1n Example 2. After 50 days storage

{

the bag was drop tested from a height of 1.3 m and showed no sign

of bag rupture. After 50 days the bag was then put into water |

f and the material evaluated for dispersibility. The bag was F

! placed in a container simulating an agricultural mix tank and |

'+ with very minor agitation in the beginning. After 2 minutes l
Jgso seconds the bag ruptured and after 4.5 minutes with agitation,
. as might be seen in an agricultural mix tank, the solution

. appeared homogeneous.

EXAMPLE 8

3
A mixture was made in the same way as in Example 2

using the following components:

Petroleum hydrocarbon 52.8950 i
Organophilic clay 1.1104
Mixture methanol/water, 95/5 v/v 0.3701
Lecithin 4.8116
Sodium alkyl naphthalene sulfonate 1.8506 4
Sodium dioctyl sulfosuccinate 4.7598
Ethoxylated propoxylated nonyl phenol 4.8039
Ethylene oxide-propylene oxide copolymer 0.9520
EDTA 0.9520
Ammonium phosphate dibasic 0.4760
Sulfur usp 27.0190

100

- 927 =
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This formulation was ground until the maximum particle

. Size was under nearly 50 micron. The Brookfield viscosity of the |

; ) |
|| formulation was 600 centipolse. Ten grams of this material was

|
{ sealed into the same bag as in Example 2. After 50 days storage

Tlthe bag was drop tested from a height of 1.3 m and showed no sign

of bag rupture. After 50 days the bag was then put into water

S —rS—

and the material evaluated for dispersibility.

placed in a container simulating an agricultural mix tank and

The bag was

- e BT PP epi— il
T L o S S dp——

i| with very minor agitation in the beginning. After 3 minutes the

L ] - wwr

bag ruptured and after 5.5 minutes with agitation, as might be

-
-
-

>

seen in an agricultural mix tank, the solution appeared

'Y ] - gt o+ wilh Plvvevm "wv h oy W
-y

- b wd e -* b

1,
]

b
.. homogeneous. ,
¥

EXAMPLE 9

A mixture was made in the same way as in Example 2

o using the following components:

Petroleum hydrocarbon 45,2280
Organophilic clay 1.3109
Mixture methanol/water, 95/5 v/v 0.4370
Lecithin 5.6807
Sodium alkyl naphthalene sulfonate 2.1849
Sodium dioctyl sulfosuccinate 4.6887
| -Ethoxylated propoxylated nonyl phenol 4.6829
Ethylene oxide-propylene oxide copolymer 0.9377
1 Ganex v216 1.5421
ri EDTA 0.9377
e Ammonium phosphate dibasic 0.4689
l Fosetyl-al technical (97%) 31.8990
i 100
|

|‘ This formulation was ground until the maximum particle

|l size was under 35 micron. The Brookfield viscosity of the =

formulation was 2000 centipoise. Ten grams of this material was

sealed into the same bag as in Example 2. After 50 days storage

the bag was drop tested from a height of 1.3 m and showed no sign

 0f bag rupture. After 50 days the bag was then put into water
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and the material evaluated for dispersibility. The bag was
placed in a container simulating an agricultural mix tank ang
with very minor agitation in the beginning. After 3 minutes

10 seconds the bag ruptured and after 5 minutes 20 seconds with

agitation, as might be seen in an agricultural mix tank, the

solution appeared homogeneous.

EXAMPLE 10

A mixture was made in the same way as in Example 2

using the following components:

Petroleum hydrocarbon 50.8440
Organophilic clay 1.1754
Mixture methanol/water, 95/5 v/v 0.3918
Lecithin 5.0934
Sodium alkyl naphthalene sulfonate 1.9590
Sodium dioctyl sulfosuccinate 4.7603
Ethoxylated propoxylated nonyl phenol 4.7946
Ethylene oxide-propylene oxide copolymer 0.9498
EDTA 0.9498
Ammonium phosphate dibasic 0.4805
Glyphosate acid technical (89.2%) 28.6010

100

This formulation was ground until the maximum particle
size was under 38 micron. The Brookfield viscosity of the

formulation was 5000 centipoise. Ten grams of this material was

lsealed intééthe same bag as in example 2. After 50 days storage

the bag was drop tested from a height of 1.3 m and showed no sign

of bag rupture. After 50 days the bag was then put into water

and the material evaluated for dispersibility. The bag was
placed in a container simulating an agricultural mix tank and
with very minor agitation in the beginning. After 2 minutes
35> seconds the bag ruptured and after 6.5 minutes with agitation,

'as might be seen in an agricultural mix tank, the solution

appeared homogeneous.
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EXAMPLE 11

A mixture was made in the same way as in Example 2

;

| .

l using the following components:

ﬂl Methyl fatty acid esters 55.29
ﬁ

Organophilic clay 2.13
| Mixture methanol/water, 95/5 v/v 0.68
Lecithin 5.53
Sodium alkyl naphthalene sulfonate 2.04
!l Sodium dioctyl sulfosuccinate 4.75
| JEthoxylated propoxylated nonyl phenol 4.75
I Thiodicarb technical (94.4%) 32.74
i Alkyl polyvinylpyrollidone 5.00
§ 100.00

This formulation was ground until the maximum particle

| size was under 30 micron. The Brookfield viscosity of the

=

formulation was 1500 centipoise. Ten grams of this material was

s

sealed into the same bag as in EXample 2. After 40 days storage

- — 8
A G el S -

the bag was drop tested from a height of 1.3 m and showed no sign

SR A i Ny Ad o Bl

of bag rupture. After 40 days the bag was then put into water
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and the material evaluated for dispersibility. The bag was

e R T

g v A

placed in a container simulating an agricultural mix tank and

with very minor agitation in the beginning. After 2 minutes

A slvigptd Bwecte av= twm b o 4 emw
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50 seconds the bag ruptured and after 5 minutes 20 seconds with

agitation, as might be seen in an agricultural mix tank, the

. 3
solution appeared homogeneous.
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WHAT WE CLAIM IS

1. A containerization system which comprises a water-dispersible organic composition
in a water-soluble or water-dispersible bag wherein the said composition has a
spontaneity less than 75, a specific gravity greater than 0.8 and the composition 1s in
the form of a suspension of particles having a particle size less than 50 microns, and

5 which composition comprises a hazardous compound and an organic solvent in which

the hazardous compound has a solubility less than 2% w/w at 20°C and 1n which the
material of the bag is insoluble and wherein any unused capacity in the bag does not

contain air or an inert gas.

2. A containerization system according to claim 1 wherein the hazardous compound has
10 a solubility in the solvent less than 1% w/w at 20°C.
3. A containerization system according to claim 1 or 2 wherein the bag 1s cold water

soluble and the hazardous compound is an agrochemical, a pesticide or a plant

protection agent.

4, A containerization system according to claim 3 wherein the hazardous compound has
15 a solubility in the solvent less than 0.75% w/w at 20°C
5. A containerization system according to any one of claims 1 to 4 which comprises a

composition which contains:
a dispersant, a surfactant or emulsifier, and a thickener or thickening agent, or

a dispersant, a surfactant or emulsifier, a thickener or thickening agent and other

20 additives.

6. A containerization system according to claim 5 wherein the other additives comprise
one or more elements selected from the group consisting of stabilizer(s), antifoaming

agent(s), buffer(s) and freezing agent(s).



7.
8.
> 9.
10.
11.
10
15
12.
20
13.
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A containerization system according to any one of claims 1 to 6 which comprises a

composition wherein the organic solvent has a flash point higher than 60°C.

A containerization system according to claim 7 wherein the flash point is higher than

70°C.

A containerization system according to any one of claims 1 to 8 wherein the size of

the suspended particles 1s less than 20 microns.

A containerization system according to any one of the claims 1 to 9 wherein the bag

contains about 10 grams of composition in the form of a suspension.

A containerization system according to any one of claims 5 to 10 wherein the
composition CoOmprises:

5 to 95% of a hazardous product or agrochemical,

1 to 50% of a surfactant

0.1 to 50% of a thickener(s)

up to 80% of the solvent

0.1 to 10% of other additives.

A containerization system according to claim 11 wherein the composition comprises:
15 to 80% of a hazardous product or agrochemical,

2 to 15% of a surfactant

1 to 10% of a thickener(s)

3 to 75% of the solvent

0.1 to 10% of other additives.

A containerization system according to any one of claims 1 to 12 which comprises a

composition which contains 1 to 25% ot a dispersant.
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14. A containerization system according to claim 13 which comprises a composition

which contains 2 to 8% of a dispersant.

15. A containerization system according to any one of claims 1 to 14 which comprises a

composition containing a water soluble or water dispersible surfactant satisfying the
5 following test: the solvent (50 g) and the surface-active adjuvant (5 g) are added to an
amount of water, at 50°C, which is sufficient to bring the volume of the mixture to
100 ml; the mixture is agitated so as to give a homogenous suspension or
suspo-emulsion and this is left to stand for 30 minutes at 50°C in a graduated
cylinder, the amount of oily layer which may be separated out or the amount of solid
10 which has settled out (and thus formed a distinct liquid or solid phase) must then be

less than 20 ml.

16. A containerization system according to any one of claims 1 to 15 which comprises a

composition containing less than 3% by weight of water.

17. A containerization system according to claim 16 which comprises a composition

15 containing less than 1% by weight of water.

18. A containerization system according to any one of claims 1 to 17 which comprises a

composition having a viscosity of 50 to 30000 centipoises.

19. A containerization system according to claim 18 which comprises a composition

having a viscosity between 100 and 12000 centipoises.

20 20. A containerization system according to claim 19 which comprises a composition

having a viscosity between 800 and 10000 centipoises.

21. A containerization system according to any one of claims 1 to 20 which comprises a

composition having a spontaneity less than 25.



22.
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A containerization system according to any one of claims 1 to 21 wherein the water
soluble bag comprises an enveloping film comprising a polymer chosen from
polyethylene oxide, polyethylene glycol; starch and modified starch; alkyl and
hydroxyalkylcellulose, hydroxymethylcellulose, hydroxyethylcellulose,
hydroxypropylcellulose, carboxymethylcellulose; polyvinylethers,
polymethylvinylether; poly(2,4-dimethyl-6-triazolylethylene); poly(vinylsulfonic
acid); polyanhydrides; low molecular weight urea-formaldehyde resins; low molecular
weight melamine-formaldehyde resins; poly(2-hydroxyethyl methacrylate);
polyacrylic acid and its homologs; and polyvinyl alcohol.

A containerization system according to any one of claims 1 to 22 wherein the water

soluble bag comprises an enveloping film which comprises a member selected from

- the group consisting of polyethylene oxide, methylcellulose and polyvinyl alcohol.

A containerization system according to claim 23 wherein the enveloping film

constituting the bag is a 40-100% alcoholysed polyvinyl acetate film.

A containerization system according to claim 23 wherein the enveloping film

constituting the bag is a 40-100% hydrolysed polyvinyl acetate film.

A containerization system according to claim 23 wherein the enveloping film

constituting the bag is an 80-99% alcoholysed polyvinyl acetate film.

A containerization system according to claim 23 wherein the enveloping film

constituting the bag is an 80-99% hydrolysed polyvinyl acetate film.
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