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1. A suspended herbicide formulation comprising:

a herbicidally active ingredient of thiolcarbamate

type which is liquid at ambient temperature;

a solid herbicidally active ingredient which is
partially soluble in said herbicidally active ingredient
of thiolcarbamate type at ambient temperature;

at least a very small amount of a surfactant; aﬂd

d dry process white carbon;

wherein said solid herbicidally active ingredient is
dispersed and suspended in said herbic¢idally active
ingredient of thiolcarbamate type in the presence of said
surfactant and said dry process white carbon.

2. A suspended herbicide formulation as recited in
Claim 1, wherein said herbicidally active ingredient of
thiolcarbamate type is represented by the formula:
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wherein Rl is an alkyl group having from 1 to 3 carbon
atoms, a phenyl group, or a halogen-substituted phenyl
group; R2 and‘R3 are alkyl groups having from 1 to 5
carbon atoms, with the proviso that R2 and R3
a ring.
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- R? and R3 may be combined together to form 4 ring

A composite erbicidal suspension comprising a herbicidally active thiol carbamate component which is liquid at ordinary
. temiperatures and 4 solid, herbicidally active component which is difficultly soluble in said thiol carbamate component, said solid
' component being dispersed and suspended in said liquid component in the presence of a surfactant and dry-process white car-
bon, wherein the thiol carbamate component is one represented by general formula (I), wherein R! represents a C; to Cy alkyl
| group or a phenyl group optionally substituted by a halogen atom, and R? and R3 represent each a C) to Cj atkyl group or

s RoTHMIBS ST, AMELI0RTONSE L ) NAERARE 517 SORAMEI. X0 F{ 7REXREOWMER (. F £ 28 K% RUABIML 1o maem e s -

F

‘“%“,3 %



6D BH
IRBIBE B BWT. BREFRTFA VI — XA PRI
EEUBSTE. EREEHES BB EOESREFTEX
HE. REERBLERERIA LA —KYOEET T .
AL AORBRBREEATS- T,

HE FA—NH—RAL PFBREERRSFH. FTRO—&
X (1) TREAZHEABEXRBSHH LTI,

— & X

O R?
W 7

R*-CH,SCN

AN
R3

(1)

(R, RIBBERL~30F7NVFNVE. 7z - VEXE

NoN¥VEFTEHREIAETzVEERL. RZRUR I

BRI ~507 W LVEsns. L. R*ELRBE*F

S LTH Ewn, )

L LT oo s

PCTi %7 wCRAMs n o ERHUED -~ 7 v F BIRKLEPCTHRRE:BEV o L0 i MHE W E 2~ F

AT A —2} U7

ES R4~

MG = #7240

AUA =2} 27 FIl 7¢>%>F ML 2 1)
BB /s v — F R FR 772 MR £—1) g =7
BE < & — GA K~ MW= 3¢ 4
BF /v F-7r 9 GB 1 ¥Y A& NL #3.%
BG7rnu#x)7 GR ¥Y o NO / Wv)x—
BJ < HU »v 3 H k- RO N7
BRY% o0 IT 494~ 8D 2—¥
CAH+ ¥ _ Jp BE SE AW a—F
CFehsk» 7 y » HIE KP R R ARHNER SN tixn
€G v » 5— KR AKMER SU v iR
CHZ 4 % M L7y ¥4v D F -

L CM#H 2 A —3 LK a4 9% TG po=o
DE® [ £ LU vy US B
DR 3 v 7

MC %+ 2

. Ry 'm:v'sm&’i'fﬂ-“f-éd; .



it e ettt e e i

. VERIFIED TRANSLATION OF
56242 [ap

Specification
HERBICIDE

Field of the invention
The present invention relates to a complex suspended
herbicide formulation without an organic solvent which is useful

for controlling agriculturally hazardous weeds.

Background of the invention

As thiolcarbamate herbicides, commercial products are
available such as those known by common names Thiobencarb,
Orbencarb, Esprocarb, Morinate, EPTC, and the like, and they are
very useful for controlling gramineous weeds which are strongly
hazardous weeds. In addition, it has been known that a complex
formulation, comprising a thiolcarbamate herbicide and an active
ingredient for controlling broadleaf weeds, galingale weeds or the
like, is a labor saving herbicide which exhibits a wide spectrum
for controlling weeds.

These formulations including thiolcarbamate herbicides are
used mainly in the form of granules for direct application and in
the form of emulsifiable concentrates to be diluted for use.

Conventional emulsifiable concentrates are prepared usually
by employing an organic solvent and a surfactant with an active
ingredient. In general, a herbicidally active ingredient of
thiolcarbamate type has a low melting point and most of the

herbicidally active ingredients are liquid at common temperature.
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In addition, another herbicidally active ingredient to be mixed
with that of thiolcarbamate type may be equivalent to various
ingredients such as a liquid ingredient being compatible with that
of thiolcarbamate type and a solid ingredient being slightly
soluble therein. In the case where said another ingredient is
slightly soluble in the herbicidally active ingredient of
thiolcarbamate type, an organic solvent has to be blended
thereinto. However, use of an organic solvent brings about
various problems including a safety problem to the users of the
agricultural chemical because of the phytotoxicity of the organic
solvent, a storage problem due to the inflammability of the
organic solvent, an environmental pollution problem by its
application, a phytotoxicity to crop plants, and the like.
Furthermore, in order to emulsify and disperse not omly the active
ingredient but also the organic solvent used, a surfactant is
employed in a large amount, whereby there will be an economical
problem as well as a problem of environmental pollution due to
the surfactant.

Therefore, for an emulsifiable concentrate, it is desired to
essentially solve the above-mentioned various problems
attributable to the organic solvent and the surfactant.

A wettable powder and a flowable formulation are
conceivable as the types of formulation which may be substituted
for the emulsifiable concentrate. However, the wettable powder
has a problem of dusting at the time of dilution, and there is a
possible danger to the safety of the users. Besides, in the case of a

liquid activate ingredient, it is difficult to obtain a highly
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concentrated formulation as compared with the emulsifiable
concentrate. A granulated wettable powder has also been
proposed to prevent dusting at the time of dilution, but in the case
where the active ingredient is liquid, such a method still has a
drawback, that it is difficult to obtain a formulation having a high
concentration. On the other hand, a flowable formulation,
prepared by having a solid active ingredient suspended and
dispersed in water or having a liquid active ingredient emulsified
and dispersed in water, usually contains an organic solvent such
as ethylene glycol, propylene glycol, or the like in order to impart
freeze resistance. Accordingly, it has a problem attributable to
such an organic solvent. In addition, it has a problem that the
freeze resistance is inadequate in an extremely cold area of -20 °C
or lower, whereby it freezes, and when returned to common
temperature, the dispersion system will be destroyed, and
separation or precipitation will result. Furthermore, in many
cases, a flowable formulation is adjusted to have a high viscosity
to improve the storage stability at common temperature, whereby
the handling at the time of use often tends to be difficult.

As a conventional art to obtain an emulsifiable concentrate
without using an organic solvent, there is a non-solvent type of a
highly concentrated emulsifiable concentrate (Japanese Patent
Application Second Publication No. 53-45370) ot an emulsifying

agent for an emulsifiable concentrate of an agricultural chemical ;
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without ¥sing an organic solvent (Japanese Patent Application

Second Publication No. 63-39561). By using the art, an
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ingredient of thiolcarbamate type and another herbicidally active
ingredient which can be dissolved in the herbicidally active
ingredient of thiolcarbamate type may be obtained. However,
when said another herbicidally active ingredient, which is slightly
soluble solid, cannot be dissolved in a herbicidally active
ingredient of thiolcarbamate type, the slightly soluble solids are
precipitated after formulation, whereby the desired storage
stability cannot be obtained.

As a conventional art to dissolve an agricultural chemical
ingredient in a hydrophobic solvent and to suspend another
agricultural chemical ingredient which is slightly soluble therein,
there is a complex agricultural chemical composition (Japanese
Patent Application First Publication No. 57-2202). The complex
composition includes an organic solvent, whereby it has above-
mentioned problems due to an organic solvent. In addition, little
amount of the slightly soluble agricultural chemical ingredient
included in the complex composition causes drawbacks such that a
stabilized suspension cannot be obtained and the desired storage
stability may not be obtained.

As a conventional art to disperse and suspend a herbicidally
active solid ingredient, which is slightly soluble, in a solution of
water-soluble herbicidally active ingredient in the presence of a
surfactant, a water suspension type of a complex herbicide
(Japanese Patent Application Second Publication No. 63-37761) is
known. However, it is impossible to formulate a herbicidally

active ingredient of thiolcarbamate type by using this art because
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the herbicidally active thiolcarbamate ingredient is slightly
soluble in water.

As a conventional art to disperse uniformly in water or an
organic solvent, which is slightly soluble in water, an organic
solvent, or a liquid agricultural chemical, an agricultural chemical,
in order to improve a storage stability thereof, there is a
suspensibility agricultural chemical dissemination agent (Japanese
Patent Application Second Publication No. 54-11368). It is
possible to formulate a herbicidally active ingredient of
thiolcarbamate type by mixing fine powders of colloidal aluminum
silicate hydrate and an organic solvent such as a glycol solvent
and the like in accordance with the embodiments described in the
Japanese patent application. This art has a drawback such as
using an organic solvent therein, and therefore, does not
contribute to resolving the problems of an organic solvent.

Therefore, in order to obtain a complex herbicide
formulation, which includes a herbicidally active thielcarbamate
ingredient useful for controlling agriculturally hazardous
gramineous weeds so as to have a wide spectrum for controlling
weeds, it is strongly desired to develop an agricultural chemical
formulation comprising a herbicidally active ingredient of
thiolcarbamate type and another solid herbicidally active
ingredient, which is slightly soluble in the herbicidally active
thiolcarbamate ingredient, wherein said another solid herbicidally
active ingredient is suspended and dispersed in said herbicidally

active ingredient of thiolcarbamate type, so as to be diluted and
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applied without the above-mentioned problems with respect to an

organic solvent and a surfactant.
Description of the invention

It is ideal that a herbicidally active ingredient of
thiolcarbamate type, which is liquid at common temperature, and
another solid herbicidally active ingredient, which is slightly
soluble in the herbicidally active thiolcarbamate ingredient at
common temperature, can be stably suspended and dispersed
each other without using an organic solvent and a surfactant.
However, a herbicidally active ingredient of thiolcarbamate type
is slightly soluble in water, and it is difficult to dissolve or

disperse the herbicidally active thiolcarbamate ingredient in
e

water by itself. Accordingly, #t=is=ss
Provi
invention mﬁcka formulation having a stably excellent
emulsifiability under various application conditions, such as a
wide range of dilution, various qualities of water used for dilution
and various temperatures of water, by addition of a very small
amount of a surfactant and a precipitation-preventive agent, per
unit weight of the agricultural chemical.
Preferred embodiments of the invention
The present inventors have conducted extensive researches
to overcome the above-mentioned problems, by formulating a
good emulsifiable concentration including a herbicidally active
ingredient of thiolcarbamate type which is liquid at common
temperature, and another solid herbicidally active ingredient
which is slightly soluble in the herbicidally active thiolcarbamate

ingredient at common temperature, wherein the solid herbicidally
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active ingredient is dispersed and suspended in the
herbicidally active ingredient of thiol carbamate type.
As a result, the present inventors have found that in a
herbicidally active ingredient of thiolcarbamate type
which is liquid at common temperature, another solid
herbicidally active ingredient which is slightly soluble
in the herbicidally active thiolcarbamate ingredient at
common temperature can be stably suspended without using
an organic solvent or water only by means of adding a very
small amount of a surfactant and a dry process white
carbon as a precipitation preventive agent to the mixture
thereof exhibits a good emulsifiable concentrate.

Preferably the surfactants are used in an amount of
3-20 parts by weight and more preferably in an amount of
5-10 parts by weight per 100 parts by weight of the
suspended herbicide formulation.
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active ingredient of thiol carbamate type. As a result, the”present

inventors have found that in a herbicidally active ipgredient of
thiolcarbamate type which is liquid at common” temperature,
another solid herbicidally active ingrediept” which is slightly
soluble in the herbicidally active ghfolcarbamate ingredient at
common temperature can be stably suspended without using an

organic solvent or wateronly by means of adding a very small

amount of a surfagtant and a dry process white carbon as a

precipitation pfeventive agent to the mixture of the active
nfs, whereby the fermulation thereof exhibits a good

Isifiable concentrate.

According to the piesent invention, there is provided a
complex suspended herbicide formulation wherein a surfactant
and a dry process white carbon as a precipitation-preventive
agent are blended into a complex agricultural chemical
composition obtained by dispersing and suspending in a
herbicidally active ingredient of thiolcarbamate type which is
liquid at common temperature, another solid herbicidally active
ingredient which is slightly soluble in the herbicidally active
thiolcarbamate ingredient at common temperature.

Now, the present invention will be deéscribed in detail with
reference to the preferred embodiments. The herbicidally active
ingredient of thiolcarbamate type which is liquid at common
temperature according to the present invention is shown as the

following formula [I]:
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wherein R1 is an alkyl group having from 1 to 3
carbon atoms, a phenyl group, or a halogen-substituted phenyl
group, R2 and R3 are alkyl groups having from 1 to 5 carbon
atoms, with the proviso that R2 and R3 may form a ring.

The compound represented by the formula [I] includes the
following compounds. The compound Nos. will be referred to
hereinafter.

Compound (1): S-(4-chlorobenzyl)-N,N-diethylthiolcarbamate
(common name: Thiobencarb)

Compound (2): S-(2-chlorobenzyl)-N,N-diethylthiolcarbamate
(common name: Orbencarb)

Compound (3): S-benzyl=1,2-dimethylpropyl(methyl)thiol
carbamate
(common name: Esprocarb)

Compound (4): S-ethyl-hexahydro-1H-azepine-1-carbothioate
(common name: Morinate)

Compound (5): S-ethyl-N,N-di-n-propylthiolcarbamate
(common name: EPTC).

As a herbicidally active ingredient solid which is slightly
soluble in the liquid herbicidally active thiolcarbamate ingredient
at common temperature, a herbicidally active ingredient of
diphenyl ether type such as 2,4,6-trichlorophenyl-4-nitrophenyl
ether, 2,4-dichlorophenyl-4-nitro-3-methoxyphenyl ether, or the

like; a herbicidally active ingredient of pyrazol type such as 4-




(2,4-dichlorobenzoyl)-1,3-dimethyl-5-pyrazolyl-p-
toluenesulfonate, 2-[4-(2,4-dichlorobenzoyl)-1,3-dimethylpyrazol-
5-yloxylacetophenone, or the like; a herbicidally active ingredient
of amide type such as (RS)-2-bromo-N-(a,x—dimethylbenzyl)-3,3-
dimethylbutylamide, or the like; a herbicidally active ingredient
of sulfonylurea type such as methyl=a-(4,6-dimethoxypyrimidin-
2-ylcarbamoylsulfamoyl)-o-toluate, ethyl-5-[3-(4,6-
dimethoxypyrimidin-2-)ureidosulfonyl]-1-methylpyrazol-4-
carboxylate, or the like; a herbicidally active ingredient of
phenoxy type such as a-(2-naphthoxy)-2-propionanilide, or the
like; a herbicidally active ingredient of diadinone type such as 3-
isopropyl-2,1,3-benzo-thiadinone-(4)-2,2-dioxide; or the like can
be used but the herbicidally active ingredient solid is not
restricted to such specific ingredients mentioned above.

A suitable surfactant must be blended into the herbicidally
active thiolcarbamate ingredient in order to emulsify and disperse
in water the herbicidally thiolcarbamate active ingredient, which
is slightly soluble in water, and to suspend and disperse in water
another solid herbicidally active ingredient, which is slightly
soluble in the herbicidally active thiolcarbamate ingredient. Since
a surfactant depends on a kind of herbicidally active ingredients,
it is important to select the suitable surfactant. A surfactant of
the present invention may be equivalent to those generally used
in an agricultural chemical formulation field. A useful surfactant
includes a non-ionic surfactant such as polyoxyethylene allyl
ether, polyoxyalkylene styrylphenyl ether, polyoxyethylene
solbitanealkylate, polyoxyethylene glycol, polyoxyethylene alkyl
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ester, polyoxyalkylene glycol, or the like, and an anion surfactant
such as ligninsulfonate, alkylallylsulfonate, dialkylallylsulfonate,
polyoxyethylene alkylallylphosphate, polyoxyethylene
alkylallylethersulfate, alkylallylsulfonate, polyoxyethylene
styrylphenylethersulfate, or the like. The surfactants are not
restricted to such specific examples. In addition, these surfactants
may be used alone or in combination with at least two these
surfactants and the mixture ratio thereof may be arbitrarily
selected. Although the mixing amount of the surfactants is not
specially determined, the surfactants are used in an amount of 3 -
20 parts by weight, preferably in an amount of S - 10 parts by
weight, per 100 parts by weight of the complex suspended
herbicide formulation according to the present invention.

In order to enhance the storage stability of the herbicidally
active ingredient which is solid and slighily soluble in the liquid
herbicidally active ingredient of thiolcarbamate type at common
temperature, both the surfactant having a dispersion effect and
the dry process white carbon must be blended thereinto, whereby
thixotropy can be obtained and precipitation of the solid materials
is completely avoided. The dry process white carbon is a fine
grain silicic acid produced by pyrolysis of halogenated silicon, a
material containing silicic acid, or an organosilicon compound. The
dry process white carbons include the following materials:

(1) a material produced by pyrolysis (thermal
decomposition method, vapor phase method) of halogenated
silicon, for example, fine grain of silicic acid obtained by

subjecting the mixture of halogenated silicon such as tetrachloro
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silicon or the like, hydrogen, and oxygen (air) which has
prescribed ratio thereof to combustion at the temperature of 1000
- 1200 °C;

(2) a material produced by pyrolysis of a material
containing silicic acid, for example, fine grain of silicic acid
obtained by heating and subjecting a material containing silicic
acid such as quartz rock, quartz sand, clay, or the like to reduction
in the presence of a carbon donor such as coke, anthoracite, or the
like by arc at approximately 2000 °C;

(3) a material produced by pyrolysis of an organosilicon
compound, for example, fine grain silicic acid obtained by
pyrolyzing an erganic silicon compound such as various silicic acid
esters, ethyl silinate, or the like.

Among the dry process white carbons mentioned above,
particularly the materials designated (1) and (2) are desirable. In
addition, other materials may be employed as a dry process white
carbon. The dry process white carbons may be used alome or in
combination with two or more other materials.

Dry process white carbons have properties such that the
purity of silicon oxide is extremely high, and adsorption moisture
content is extremely small in comparison with wet process white
carbon (white carbon produced by wet process). Heretofore, a wet
process white carbon is used as a diluent such as a dusting
powder or a wettable powder or as a precipitation-preventive

agent sach as a water suspension agent. Hewever, the wet process
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white carbons do not have a precipitation-preventive effect in the
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system without an organic solvent and water as shown in the tests
described hereafter.

Although the amount of the dry process white carbon is not
especially restricted, the dry process white carbon is used in an
amount of 0.01 - 10 parts by weight per 100 parts by weight of
the complex suspended herbicide formulation according to the
present invention, preferably in an amount of 0.5 - 5 parts by
weight.

The complex suspended herbicide formulation according to
the present invention may optionally include a herbicidally active
ingredient which is dissolved in the herbicidally active ingredient
of thiolcarbamate type or supplements such as a solidifying
temperature depressent (for example, a phenol compound such as
bisphenol A, resorcin, or the like), and ingredient stabilizer, and
the like, as the case requires. In addition, although the complex
suspended herbicide formulation according to the present
invention is intended to include no organic solvents, an organic
solvent which has no harm to men and animals and has a high
flash point may be blended into the complex suspended herbicide
in order to adjust the physical characteristics thereof such as
viscosity and specific gravity thereof. The viscosity controlling
agent which may be blended into the complex suspended
herbicide formulation includes, for example, a vegetable oil such
as soy bean oil, rape seed oil, or the like and a mineral oil such as
liquid paraffin, n-paraffin, or the like.

The preferable method for suspending and dispersing a

herbicidally active ingredient, which is solid and slightly soluble,
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in the liquid herbicidally active ingredient of thiolcarbamate type
at common temperature may comprise the steps of: blending into
a herbicidally active ingredient of thiolcarbamate type, another
herbicidally active ingredient which is solid and slightly soluble in
the herbicidally active ingredient of thiolcarbamate type, a
surfactant, and a dry process white carbon; and pulverizing the

mixture by a sandgrinder, a die mill, a ball mill, or the like. In

. addition, before the blending step, the solid and slightly-soluble

herbicidally active ingredient may be pulverized by Jet-O-Mizer
or the like so as to have an average particle diameter of
approximately 2 um and below, and then the pulverized solid
herbicidally active ingredient may be suspended and dispersed in
the herbicidally active ingredient of thiolcarbamate type, which is
blended with the surfactant and the dry process white carbon, by
a homogenizer or the like.

The present invention will be described in detail with
reference to Examples. However, it should be understood that the
present invention is by no means restricted to such specific
Examples. Specific examples of the white carbon used in Examples
or to be used in the present invention will be presented in Table
1. In Table 1, "dry process" means 'a dry process white carbon',
"wet process" means 'a wet process white carbon', and "process (1)
or process (2)" means that the white carbon is produced by
process (1) or process (2) described above. (In these Examples,

"parts" means “parts by weight".)
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Trademark Manufactured by Kind Process

Aerosil #130 Nippon Aerosil Co., Ltd. Dry process (1)
Aerosil #200 Nippon Aerosil Co., Ltd. Dry process (1)
Aerosil #380  Nippon Aerosil Co., Ltd. Dry process (1)
Aerosil R-972  Nippon Aerosil Co., Lid. Dry process (1)

Cab-0-Sil M-5  Godfrey L. Cabot, Inc. Dry process (1)
Fransil-251 Fransol Dry process (2)
Franteg Franterre, S. A Dry Process (2)
Carplex #80 Shionogi & Co., Ltd. Wet Process -
Tokusil N Tokuyama Soda Co., Ltd. Wet Process -
Vitasil #220 Taki Chemical Co., Ltd. Wet Process -
EXAMPLE
[EXAMPLE 1]

Sixty parts of Compound (1), 30 parts of 2,4,6-
trichlorophenyl-4-nitrophenyl ether (common name: CNP), 2 parts
of Aerosil #130, 6 parts of polyoxyethylene styrylphenyl ether,
and 2 parts of dodecylbenzenesulfonic acid, calcium salt were
mixed and pulverized by a sandgrinder. Glass beads were
removed from the pulverized mixture to obtain a complex
suspended herbicide formulation according to the present
invention.

[Example 2] P
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Sixty parts of Compound (1), 30 parts of 4-(2,4-
dichlorobenzoyl)-1,3-dimethyl-5-pyrazolyl-p-toluenesulfonate
(common name: Pyrazolate), 2 parts of Aerosil #380, 4 parts of
polyoxyethylene styrylphenyl ether, 2 parts of polyoxyethylene
nonylphenyl ether, and 2 parts of dodecylbenzenesuolfonic acid,
calcium salt were mixed and pulverized by a sandgrinder. Glass
beads were removed from the pulverized mixture to obtain a
complex suspended herbicide formulation according to the present
invention.

[Example 3]

Sixty parts of Compound (1), 30 parts of a-(2-naphthoxy)-2-
propionanilide (common name: Naproanilide), 2 parts of Fraasil-
251, 4 parts of polyoxyethylene styrylphenyl ether, one part of
polyoxyethylene nonylphenyl ether, and 3 parts of
dodecylbenzenesulfonic acid, calcium salt were mixed and
pulverized by a sandgrinder. Glass beads were removed from the
pulverized mixture to obtain a complex suspended herbicide
formulation according to the present invention.

[Example 4]

Ninety parts of Compound (1), 3 parts of methyl=a-(4,6-

dimethoxypyrimidin-2-ylcarbamoylsulfamoyl-o-toluate (common
name: Bensulfuron methyl), 2 parts of Aerosil #200, 3.5 parts of

polyoxyethylene styrylphenyl ether, and 1.5 parts of

N

dodecylbenzenesulfonic acid, calcium salt were mixed and

pulverized by a sandgrinder. Glass beads were removed from the 2
pulverized mixture to obtain a complex suspended herbicide ;;:r
formulation according to the present invention. §
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{Example 5]

Sixty parts of Compound (1), 2 parts of methyl=c-(4,6-
dimethoxypyrimidin-2-ylcarbamoylsulfamoyl-o-toluate (common
name: Bensulfuron methyl), 4 parts of Aerosil #200, 7 parts of
polyoxyethylenated castor oil, 3 parts of dodecylbenzenesulfonic
acid, calcium salt, and 24 parts of soy bean oil were mixed and
pulverized by a sandgrinder. Glass beads were removed from the
pulverized mixture to obtain a complex suspended herbicide
formulation according to the present invention.

[Example 6]

Sixty parts of Compound (1), 2 parts of methyl=a-(4,6-
dimethoxypyrimidin-2-ylcarbamoylsulfamoyl)-o-toluate (common
name: Bensulfuron methyl), 4 parts of Aerosil #200, 4 parts of
polyoxyethylene styrylphenyl ether, 3 parts of polyoxyethylene
sorbitan monooleate, 3 parts of dodecylbenzenesulfonic acid,
calcium salt, and 24 parts of n-paraffin were mixed and
pulverized by a sandgrinder. Glass beads were removed from the
pulverized mixture to obtain a complex suspended herbicide
formulation according to the present invention.

[Example 7]

Sixty parts of Compound (4), 30 parts of 2,4,6-
trichlorophenyl-4-nitrophenyl ether (common name: CNP), 1.5
parts of Aerosil #130, 5.5 parts of polyoxyethylene styrylphenyl
ether, and 3 parts of dodecylbenzenesulfonic acid, calcium salt
were mixed and pulverized by a sandgrinder. Glass beads were

removed from the pulverized mixture to obtain a complex
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suspended herbicide formulation according to the present
invention.

[Example 8]

Ninety parts of Compound (4), 3 parts of methyl=o-(4,6-
dimethoxypyrimidin-2-ylcarbamoylsulfamoyl)-o-toluate (common
name: Bensulfuron methyl), 2 parts of Aerosil #380, 3.5 parts of
polyoxyethylene styrylphenyl ether, and 1.5 parts of
dodecylbenzenesulfonic acid, calcium salt were mixed and
pulverized by a sandgrinder. Glass beads were removed from the
pulverized mixture to obtain a complex suspended herbicide
formulation according to the present invention.

[Comparative Example 1]

Sixty-one parts of Compound (1), 30 parts of 2.,4,6-
trichlorophenyl-4-nitrophenyl ether (common name: CNP), 6 parts
of polyoxyethylene styrylphenyl ether, and 3 parts of
dodecylbenzenesulfonic acid, calcium salt were mixed and
pulverized by a sandgrinder. Glass beads were removed from the
pulverized mixture to obtain a comparative suspended herbicide
formulation. (An example of employing no dry process white
carbon.)

[Comparative Example 2]

Sixty parts of Compound (1), 30 parts of 2,4,6-
trichlorophenyl-4-nitrophenyl ether (common name: CNP), 2 parts
of Carplex #80, 6 parts of polyoxyetihsrlene styrylphenyl ether,
and 2 parts of dodecylbenzenesulfonic acid, calcium salt were
mixed and pulverized by a sandgrinder. Glass beads were

removed from the pulverized mixture to obtain a comparative
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suspended herbicide formulation. (An example employing a wet
process white carbon.)

[Comparative Example 3]

Thirty parts of Compound (1), 15 parts of 2,4,6-
trichlorophenyl-4-nitrophenyl ether (common name: CNP), 6 parts
of Sorpol 900A (a surfactant, manufactured by Toho Chemical
Industry Company Limited), 6 parts of Sorpol 2401-D3 (a
surfactant, manufactured by Toho Chemical Industry Company
Limited), 6 parts of Pegurol HC-17 (a surfactant, manufactured by
Toho Chemical Industry Company Limited), 27 parts of soy bean
oil, and 10 parts of Kawakasol (solvent including
methylnaphthalene as a main ingredient, manufactured by
Kawasaki Kasei Chemicals Ltd.) were mixed and pulverized by a
sandgrinder. Glass beads were removed from the pulverized
mixture to obtain a comparative suspended herbicide formulation.
(An example manufactured by the method described in Japanese
Patent Application First Publication 57-2202.)

[Comparative Example 4]

Thirty parts of Compound (1), 15 parts of 2,4,6-
trichlorophenyl-4-nitrophenyl ether (common name: CNP), 4 parts
of polyoxyethylenealkyl ether, 4 parts of polyoxyethylene
nonylphenyl ether, 4 parts of alkylbenzenesulfonic acid, sodium

salt, 4 parts of ethylene glycol monobutyl ether, 3 parts of

e LT

colloidal aluminum silicate, hydrate, fine powder, and 36 parts of
water were mixed and pulverized by a sandgrinder. Glass beads
were removed from the pulverized mixture to obtain a

comparative suspended herbicide. (An example manufactured by
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the method described in Japanese Patent Application Second
Publication No. 54-11368.)

[Comparative Example 5]

Thirty parts of Compound (1), 15 parts of 2,4,6-
trichlorophenyl-4-nitrophenyl ether (common name: CNP), 4 parts
of polyoxyethylene styrylphenyl ether, 2 parts of polyoxyethylene
nonylphenyl ether, 2 parts of dodecylbenzenesulfonic acid,
calcium salt, and 45 parts of xylene were mixed and dissolved to
obtain a comparative emulsifiable concentrate herbicide
formulation. (A general emulsifiable concentrate herbicide
example.)

[Comparative Example 6]

Sixty parts of Compound (1), 4 parts of polyoxyethylene
styrylphenyl ether, 2 parts of polyoxyethylene nonylphenyl ether,
2 parts of dodecylbenzenesulfonic acid, calcium salt, and 30 parts
of xylene were mixed and dissolved to obtain a comparative

emulsifiable concentrate herbicide formulation.

Now, the effects of the complex suspended herbicide

formulation according to the present invention will be described

with reference to Test Examples.
[Test Example 1: Test for emulsifiability]

Using a cylinder having a capacity of 250 ml and equipped

z
o]
<

with a stopper, the initial emulsifiability and the emulsified I
stability after reversing it 30 times for 1 minute and after being ”i
left to stand still for 2 hours and 24 hours, were examined under \( ¢g
the following test conditions. The results are shown in Table 2 f“‘%i*f
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(temperature of water: 10 °C) and Table 3 (temperature of water:
30 °C).
(Test Conditions)
Nature of water: Hard water of 3°,
hard water of 19.2°
Temperature of water: 10 °C, 30 °C
Degree of dilution: 25 times, 250 times
(Evaluation Method)
Initial emulsifiability
O Excellent self emulsifiability
A: Slightly poor self emulsifiability
X: Poor self emulsifiability
Emulsified stability
O: No separation and precipitation
A: Separation and precipitation not more than
2 mm

X: Separation and precipitation not less than 2 mm
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Table 2 (Temperature of water: 10°C)

Example Initial Emulsified Stability
No. Emulsifiability

Hard Hard  Hard Water Hard Water

Water Water of 3° of 19.2°

of 3° of 19.2°

After After After After
2 hours 24 hours 2 hours 24 hours
] X25 X250 X25 X250 X25 X250 X25 X250 X25 X250 X25 X250
Example 1 O O O O O O O O O O O O
Example 2 O O O O O O 0O O o o O O
Exampe 3 O O O O O O 0O O O O o O
Example 4 O O O O O O O O o O O O
Example 5 O O O O O O O O O O O O
Exampe 6 O O O O O O O O O O o O
Exampe 7 O O O O O O O O O O O O
Example 8 O O O O O O O O O O o O
Comparati’ve
Example 1 O O O A O X O A 9] X O
Comparative
Example 2 O O O O A O X O A O X
Comparative
Example 3 O O O A O A X X A X X X
‘Comparative
Example 4 O O O A O A X X A X X X
Comparative
L Example 5 O O O O O O O A O O ©O A
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Table 2 (Temperature of water: 30°C)
Example  Initial Emulsified Stability
No. Emulsifiability

Hard Hard Hard Water Hard Water

Water Water of 3° of 19.2°

of 3° of 19.2°

After After After After
2 hours 24 hours 2 hours 24 hours

X25 X250 X25 X250 X25 X250 X25 X250 X25 X250 X25 X250
Example 1 O O O O (9 O O O O o O (¢
Example 2 O O (e O O O O O O O O O
Example 3 O O 0 O O O 0 O O 8 O O
Example 4 O O O O O o O o O O O 0]

g Example 5 O O O O O O O O O O O O

Example 6 O (] O ) O (@) O O O o 0] (0]
Example 7 O O o ) (0] O [9) O O (8] o (0]
Example 8 O O (o) O O O O o O @) o o
Comparative
Example 1 O O O O A O X O A @) X O
Comparative
Example 2 O O o O O A o X O A O X
Comparative
Example 3 O O O A A A X X A X X X
Comparative
Example 4 O O O A A A X X A X X X
Comparative
Example 5 O O O O O A o A O A O A
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As shown in Tables 2 and 3, the products of the present
invention are superior in the initial emulsifiability and the

emulsified stability to a conventional Comparative Examples 1 - 4.

[Test Example 2: Test for freeze resistance and heat
resistance]

Samples formulated in examples were put in glass bottles
having a capacity of 500 ml and stored at -25 °C, -5 °C, and 40 °C
for 30 days. Then, they were left to stand at common
temperature (25 °C) for 6 hours. Therefore, the changes in color

and outer appearance and initial emulsifiabilities were examined.
The results are shown in Table 4.

Evaluation method
Initial emulsifiability (hard water of 3°, diluted 100 times)
O:  Excellent self emulsifiability
A: Slightly poor self emulsifiability

X: Poor self emulsifiability
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Table 4
Example Change in color and outer appearance Initial emulsifiability
No.
-25°C -5°C -40°C -25°C -5°C 40°C
30 days 30 days 30 days 30days30days30days
Example 1 good good good O 6] 6]
Example 2 good good good (o] (@) (o)
Example 3 good good good 0 0] o
Example 4 good good good ) ) O
Example 5 good good good O O O
Example 6 good good good 0] @) (@)
Example 7 good guod good (@) 0] 0O
Example 8 good good good (0] o) o
Comp‘arativé | ,
Example 1. good precipi- precipi- (¢) A A
tation tation
Comparative 7
Example 2  good precipi- precipi- O A A
7 tation tatien
Comparative
Example 3+ good precipi- precipi- A X X
tation tation and
separation
Comparative
Example 4 separation precipi- precipi- X X X
tation tation and
separation
Comparative
Example 5§ crystals good good A 0 O
precipitation
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As shown in Table 4, the freezing resistance and heat
resistance of the products of the present invention are excellent as
compared with a conventional one according to Comparative

Examples 1 - §.

[Test Example 3: Test for biological effects]

(1) Test for phytotoxicity

Into a 1/500 a container filled with paddy field soil, water
was added to the depth of 3 cm. Eigh: L. hes of the rice plants
of 2.0 - 2.2 leaf stage, each bunch having two rice plants, were
transplanted at the soil depth of 2 cm. On the 3rd day from
transplanting, each composition described in Examples and
Comparative Examples was diluted with water to a prescribed
concentration and applied to the flooding water by drop treatment
by means of a pipet. On the 30th day from the treatment, the
phytotoxicity thereof was evaluated according to the evaluation
standards described in Table 5. The test results are shown in
Table 6.

(2) Test for herbicidal effects

In 1/500 a containers filled with paddy field soil, seeds of

Echinochloa crus-galli and Scirpus juncoides were seeded
separately.  Four germinated plants of each of Sagittari

and

_serothinus were planted in the container separately.
After the barnyard grass was in 2.0 - 2.2 leaf stage, water was
added to the container to the depth of 3 cm. Each composition
described in Examples and Comparative Examples was diluted

with water to a prescribed concentration and applied to the
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flooding water by drop treatment by means of a pipet. On the
30th day from the treatment, the herbicidal effects were
evaluated according to the evaluation standards described in
Table 5. The test results are shown in Table 6. The herbicide

treatment was given to the plants in the following leaf stages:

Plants common name (Plants scientific nam | Leaf stage
Barnyard grass (Echinochloa crus-galli) 20 - 22
Bulrush (Scirpus juncoides) 20 - 2.2
Narrowleaf arrowhead (Sagittaria pygmaea) 20 - 3.0
Flatsedge (Cyperus serothinus) 2.0

Table 5

Index Pﬁytotoxicities and herbicidal effects

0  No herbicidal effects (No phytotoxicities)
Herbicidal effects more than 0 % and less than 30 %.
(Phytotoxicities)

2 Herbicidal effects not less than 30 % and less than 50 %.
{Phytotoxicities) | ‘

3 Herbicidal effects not less than 50 % and less than 70 %.
(Phytotoxicities)

4 Herbicidal effects not less than 70 % and less than 90 %.
(Phytotoxicities)

5 Herbicidal effects not less than 90 %. (Phytotoxicities)

l
3
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Table 6
Formula No. Compound  Phyto- Herbicidal effective index
(1) dose of toxicity
active index
ingredient :
(g/10a) Rice  Echinochloa Scirpus Sagittaria Cyperus
Example 1 150 0 5 4 3 4
300 0 5 5 5 5
Example 2 150 0 5 4 4 4
300 0 5 5 5 5
Example 3 150 0 5 5 5 4
300 0 5 5 5 5
Example 4 150 0 5 5 5 5
300 0 5 5 5 5
Example § 150 0 5 5 5 5
300 0 5 5 5 5
Example 6 150 0 5 5 5 4
300 0 5 5 5 5
Comparative
Example 4 150 0 5 2 1 2
300 2 5 4 3 4
Comparative
Example 5 150 0 5 3 2 3
300 3 5 5 4 5
Comparative
Example 6 150 o 5 0 0 0
300 1 5 2 1 2
Non-tiéated ‘
region - 0 0 0 0 0

el
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As shown in Table 6, the biological effects of the products
according to the present invention are excellent as comparev ‘ith
an emulsifiable concentrate (Comparative Examples 5 and 6° .:d a
conventional oil-in-water type suspension (Comparative 2 _nple
4).

Industrial Utility

The complex suspended herbicide formulation according to
the present invention has a good emulsified stability without
being affected by degree of dilution, nature of water, temperature
of water, and the like. In addition, even if the herbicide
formulation is frozen below its freezing temperature, the
herbicide formulation has superior advantages such that the
separation and precipitation thereof are not observed and the
deterioration of emulsifiability is not observed after the frozen
herbicide formulation is allowed to come to common temperature.

The complex suspended herbicide formulation according to
the present invention dees not have any problems including
danger due to inflammability during the preparation thereof, and
a hazardous problem to men and animals due to an organic
solvent in comparison with a conventional emulsifying and
flowable agents employing an organic solvent since the herbicide
formulation of the present invention does not include any organic.

solvents. Therefore, as the herbicide formulation of the :preseh,t
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invention can avoid inflammability in the case of transporting or

storing the herbicide products, the users can safely use it.
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Furthermore, the herbicide formulation according to the present
invention has a superior selectivity without phytotoxicity and
decreased effects of organic solvents affecting to biological
systems.

In addition, the herbicide formulation of the present
invention is a labor saving herbicide and exhibits a wide spectrum
for weed control since the herbicide formulation is a complex
formulation comprising a herbicidally active ingredient of
thiolcarbamate type and another herbicidally active ingredient for

controlling broadleaf weeds, galingale weeds, or the like.

¥

s

&

A

i’ "‘?W\H'ﬁm@& Lae

o el

Wowe b



10

15

20

25

30

- 30 -

THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-
1. A suspended herbicide formulation comprising:

a herbicidally active ingredient of thiolcarbamate
type which is liquid at ambient temperature;

a solid herbicidally active ingredient which is
partially soluble in said herbicidally active ingredient
of thiolcarbamate type at ambient temperature; '

at least a very small amount of a surfactant; and

a dry process white carbon;

wherein said solid herbicidally active ingredient is
dispersed and suspended in said herbicidally active
ingredient of thiolcarbamate type in the presence of said
surfactant and said dry process white carbon.

2. A suspended herbicide formulation as recited in
Claim 1, wherein said herbicidally active ingredient of
thiolcarbamate type is represented by the formula:

R [I]

wherein Rl is an alkyl group having from 1 to 3 carbon
atoms, a phenyl group, or a halogen-substituted phenyl
group; :Rz‘and R3 are alkyl groups having from 1 to 5

3 may form

carbon atoms, with the proviso that R? and R
a ring.

3. A suspended herbicide formulation as recited in
Claim 1, wherein said herbicidally active ingredient of
thiolcarbamate type is S-(4-chlorobenzyl)-N,N-diethylthiol
carbamate.

4, A suspended herbicide formulation as recited in
Claim 1, wherein said dry process white carbon is fine

granulate silicic acid produced by pyrolysis of a
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Oor an organosilicon compound.

5. A complex suspended herbicide formulation
substantially as hereinbefore described with reference to
the Examples 1-8.

DATED this 30th day of June 1992

KUMIAI CHEMICAL INDUSTRY CO
LTD

Patent Attorneys for the
Applicant:

F.B. RICE & CO.
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Abstract

The present invention discloses a complex suspended
herbicide formulation including: a herbicidally active ingredient of
thiolcarbamate type which is liquid at common temperature; a
solid herbicidally active ingredient which is slightly soluble in the
herbicidally active ingredient of thiolcarbamate type at common
temperature; a surfactant; and a dry process white carbon;
wherein the solid herbicidally active ingredient is dispersed and
suspended in the herbicidally active ingredient of thiolcarbamate
type in the presence of the surfactant and the dry process white
carbon; and wherein the herbicidally active ingredient of

thiolcarbamate type is represented by the formula:

0 2

A

R'-CH,SCN”
R’ [

wherein Rl is an alkyl group having from 1 to 3 carbon
atoms, a phenyl group, or a halogen-substituted phenyl group; R2
and R3 are alkyl groups having from 1 to 5 carbon atoms, with the

proviso that R2 and R3 may form a ring.
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