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A METHOD OF STABILIZING ALKYLENEBISDITHIOCARBAMATES -

The present invention relates o 8 method of stebilizing alkylenebis
dithiocarbamate campouads, which are useful s fungicides.

Alkylensbis Biliveas bagates arc knovm compounds fouad to be useful in
preventing and protecting plants from various discases. These compounds arc
typically in the form of granules or powders which can be packaged in micro
perforated bags designed for air exchange, or air tight bags. However, such
dithiocarbamates are alzo known to have impurities or by-products of degradation.
such as ethylenethiourea (ETU). which develops from the degradation of the
dithiocarbarate over time, In order to mitigate these impurities. stabilizing agents
have been added and/or the product has been vacyum packed to prevent
deygradation. However, stability agents increase cost and vacuum packaging can
only be used for powders with expensive specialized equipment due to the very
small particle sizes. U.S. 5,389,674 discloses a method of obtaining increased
stability by providing an effective amount of moisture to significantly enhance the
flowability and reduce the ETU content of the composition. However, the added.
meisture content causes some degree of degradation. thus reducing the amount of
autive lngredicnt. Thereforo, thoro aentinuse to be 1 need for finainidal
alkylenebis dibivee baual, waugpvsions with inpreved smbility and leec by
product formation.

The present invention is directed to a method of stabilizing alkylenebis-
dithiocarbamates, coruprising using an inert gas to transport, cool snd de-aerate
the dithiocarbamate prior to sealing the dithiconrbamate within an air tight
chntainer. such that degradation and the formation of by-products, specifically
alkylenethioures, such as ethylenethioures, is significantly decreased; and the
product produced therefrom.
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The dithiocarbamute emabodied within the present invention is an
alkylenebis dithiocerbamete, and is preferably selected from
cthylenebisdithiocarbamate (EBDC) metal salts, Preferred ethylene
bisdithiocarbemute metai salts arc mancozeb (& coordination product of zinc end
manganese ethylenebisdithiocarhamate), maneb (manganese
cthylenebisdithiocarbamate), metiram (tris{amine-[ethylene bis(dithincarbamate)]-
zinc()[tetrahydro-1,2.4.7-dithiadia-zocine-3,8-dithione]polymer) and zineb (zinc
ethylencbisdithiocarbamate).

The method of the prewant inusntinn i neafill far any enlid form of the
dithiocarbamate, including dispersible granule. dust, powder formulations, and the
In one embodiment, the dithiocarbamate is in the form of a wettable

powder. which may be agglomerated to form water dispersible granules,
comprising an intimate mixture of the dithiocarbamate, inert diluents and
agriculturally acceptable surfactants. The concentration of the dithiocarbamate in
the wettable powder is usually from 10 percent to 90 percent by weight, more
preferably 25 percent to 90 percent by weight. hased on the total weight of the
wettible powder.

In the preporation of wetmble powder formulations, the dithiocarbamate
be finely divided by mechanical grinding and then mixed with inert diluents
and surfactants. Effective surfactants, comprising from 0.5 percent to 10 percent
by weight of the total weight of the wettable powder, include snlfonated lignins,
naphthalenesul fonates. alkylbenzenesulfonates, alkyl sulfates, and non-ioaic
surfactants, such as ethylene oxide adducts of alky! phenols.

In another emhodiment. the dithiocerbamate is a granular formulation,
which is particularly useful for applications to the soil. Granular formulations
usually contain from 0.5 percent to 10 percent by weight, based on the total weight
of the formulation. of the dithiocarbamate, dispersed in & cerrier which consists
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entirely or in large part of coarsely divided attapulgite, bentonite, diatomite, clay
or a similar inexpensive substance. Such formulations are usually prepared by
dispersing the dithiocarbamate in a suitable solvent and applying it 10 & granular
carrier which has been preformed 10 the appropriate particle size. in the range of
from 0.5 to 3 mm. Such formulations may also be prepared by making a dough or
paste of the carrier and the dithiocarbamate, and crushing and drying to obtsn the
desired granular particle. ' -

In yet angther embodiment, the dithiocarbamate may be in the form of a
dust containing the dithiocarbamate, which is prepared by intimately mixing the
dithiocarbamate in powdered form with a suitable dusty agricultural carrier, such
as, for example. kaolin clay, ground volesnic rock. and the like. Dusts can
suitably contain from 1 percent to 10 percent by weight of the combination.

The formulations may optionally include combinations that can comprise
at least | percent by weight, bused on the total weight of the combination. of one
ot more dithiocarbamates with an additional pesticide compound. Such additional
pesticide compounds may be fungicides, insecticides, nematocides, miticides,
arthropodicides, bactericides or combinations thereof, that are compatible with the
dithiocarbamate of the present invention in the medium selected for application,
and not ontagoniatic to the aetivity of the present cormpounds. Accordingly, in
such embodiments the other pesticide compound is emploved a5 a supplemental
toxicant for the same or for a different pesticidal use. The pesticide campound
and the dithiocarbamate can gencrally be mixed together in a weight ratio of from
1:100 to 100:1.

In the process of the present invention, the solid product comprising the
dithiocarbamare is introduced into a packaging process, wherein the
dithiocarbamate is contacted with inert gas and transported via inert gas flow. The
dithiocarbamate is typically contacted with an inert gas within an enclosed area.
An enclosed aren i3 an area in which the inert gas can be introduced and

@oo07/015
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increasingly concentrated such that minimum inert gas is lost. The enclosed area

can comprise for example, & pipe for transport. & Storage conteiner, a hopper or
silo, and/or &n wir-tight container. The inert gas may be any inert gas which will
transpart the dithiocarbemate via, for cxample pneumatie transfer, and provide
stability such that dithiocarbamate degradation and the level of ETU is
significantly decreased. A significant reduction in ETU is a reduction of at least
20 percent or more, based on the amount of ETU produced in the absence of inert
gas. Preferably the inert gas is selected from carbon dioxide (COy), nitropen and.

argon, or any combination thereof. Most preferably, the inert gus is COy due to its

high molecular weight and improved cooling effect on the dithiocarbamate during
transfer. In one embodiment, the gas is a mixture of COy and nitrogen, wherein
nitrogen is from 1, preferably from S, more preferably from 10 to 40, preferably to
45, more prefersbly 1o 50 percent based oa the toal volume of the gas mixture.

The dithiocerbamate is mixed with an inert pas thus removing a large amount
of oxygen in contact with the dithiocarbemate. The dithiocarbamate/inert gas
mixture is then deposited in a container which con be sealed such that air or other
gases cannot further exchangs with the inert gas atmosphere within the container.
In other words, the container i3 air-tight after sealing. Prior to sealing the air-tight
container. the dithiocarbamate is rypically further de-aerated with inert gas.
substantially removing all other gases. De-aeation can be achieved by dny
method which substantislly replaces air with the inert gas.

In one embodiment (Embodiment I) of the present invention. an inert gas is
introduced to the dithiocarbamate during & dithiocarbamate transfer process,
wherein the dithiocarbamate is being transported from one location to another
within & process. The inert gas is introduced at an adequate rate, depending upon
the conveying system capucity and the transfer distance, thus replacing the
atmospheric air and forming a dilute phese transfer system. The dilute phase
transfier system is & combination of the dithiocarbamate with the inert gus to form

10
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a fluidized dithiocarbamatefinert gas mixture which can easily flow. Such
methods and dilute phase wransfer system would be easily ascertainable w one
skilled in the art.  The dithiocarbamete and inert pas are then collected ina
receiving hopper. and excess gas is separated from the dithiocarbamate and
filtered befure being released to the atmosphere, thus assuring tiie hopper
inertization. In the same receiving hopper, extra inert gas additions are provided,
and the remaining oXygen content is monitored on a continuous basis by a
dedicated gas analyzer. The average oxygen level within the hopper, prior o
packaging is typically 0.9 percent or less, preferably 0.8 percent or less. more
prefergbly 0.7 percent or less and most preferably 0.6 percent or less. based on the
total gas composition.

The dithiocarbamate/inert gas mixture is then transferred using the dilute
phase yansfer system to a buffering hopper. The dithiocarbamate is then
transfecred to a bagging machine hopper via a vacuum de-aeration screw w
remove the remaining gas and densify the dithiocarbamate product The
dithiocarbamate/inert gag mixture is then transferred via dosing screws to deliver
the dithiocarbamate/inert gas mixture into the bag. Typically, the mixture is
delivered at a location within the bag which is just above the dithiocarbamate level
already deposited in the bag to avoid air entrapment during filling. In other wards,
either the bag or dosing screw(s) are continuously positioned in such a wey that
there is not a significant distance between the outlet of the dosing screw and the
uppermost level of the dithiocarbamate product already deposited in the bag.
Therefore, either the dosing screw(s) is raised as the bag is filled, or the bag is
lowered.

Once filled, the bag is transferred 10 a first de-acration station where vacuum
rods are introduced into the bag, to reepove the remaining gas. In a second de-
aeration stege. the top of the bag is pressed and closed, and a suction probe is

@o0oe/015
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introduced in the top of the bay (above the product level) to continue extracting -
the remaining gas.

The bag top is kept closed mechanically 1o prevent re-aeration and ransferred

10 the bag closing station where the bag is folded and heat sealed to provide an air
tight scal.

Typically, the inert gas comprises at least 99.0 percent of the atmosphere
mirronnding the dithiecarbamate within the air tight container.

The container ean be any container which can be sealed, thus preventing the
escape of inert gas and the introduction of other gases within the container.
Typically. the container is a heat sealable bag with 2 means to prevent gas transfir.
Such bags typicaily comprise a plastic liner within a multi-ply paper bag, such as
3-ply KRAFT™ paper, sithough other materials can 8lso be used, such as foils.
The plastic liner is typically produced from polymeric materials such as
polyethylene, high or low density polypropylene, or polyethylens-cthylene vinyl
alcohol. (PE/EVOH). The bag is then typically folded (e.g. double folded) and
heat scaled.

The tramsport and packaging process can be completed using any process
which will introduce an inert gas and store the dithiocarbamate such that stability
is increased snd the production of by-products is reduced. Tn one embodiment, a
CHRONO-FILL™ PBS 2001 BFW packaging line i3 used, available from BMH
Chronos Richardson.

The process of the present invention gives surprisingly good sbility to the
dithiocarbamates, significantly decreasing the amount of degradation and the by-

production of the alkylene thiourea. Typically. the amount of ETU is decreased by _

gt least 30 percent, preferably at least 40 percent and most preferably ar least 45
percent, based on the amount of degradation which occurs in the absence of inert
gas, after 2 months of storege. Generally. the smount of active ingredient
degradation is less than 1 percent, preferably less than 5 percent, more preferably

(7
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less than 0.4 percent and most preferably less than 0.3 percent, based on the total
original amount of dithiocarbamate.
EXAMILES

The following examples are provided to illustrate the present invention.
The examples are not intended to limit the scope of the present invention and they
should not be 50 interpreted. Amounts are in weight parts or weight percentages

Examples | g0 2

Ethylenebis dithiocarhamate was produced and packaged in 25 kg. bags
using a CHRONO-FILL™ PBS 2001 BFW accarding to the process as described
in Embodiment I of the presemt specification.

Percent Active Ingredient was determined according to the following:

The procedure (issued from CIPAC methods) is based on the
decomposition of the .2 to .Jg of sample (ethylene bis dithiocarbamate-EBDC)
(tracking based on the evolution of carbon disulfide 1IEBDC<=>2CS;) whea
heated with dilute sulfuric acid (2N) for 105 mimtes. The liberated gas is aspired
through an absorber containing lead acetate solutioa 1o remove hydrogen sulfide
formed during the decomposition of the sample. The carbon disulfide is then
absarbed in chilled (0-5°C) methanolic potassium to form potassium xanthate.
This solution is neutralized with ecetic acid, then titrated with 0.1 N iodine
$0LuNION IO e SIrch eIkl POInt. | he tCMPErature O e AbSOrber (UXL ~ VL) must

be regulated throughout the determination.

Percent Ethylene thiourca (ETU) (2-Imidazolidinethione) was determined according to
the following: '

ETU is extracted through addition, in equal quantity, of a 4 percent zinc
chloride sohution to a solurion of EBDC (100mg EBDC/10m! H;0) in dsionized

L2
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water. ETU is then separated through HPLC (liquid chromatography) & compared to
calibrated solutions. The solvent is a 5 percent acetonitrile solution in deionized
water. ETU is detected by a UV spectrophotometer, visible at 233nm.

The CIPAC (official ref std) method references arc: CIPAC method MT
61/TC/M/-3, CIPAC Handbook E. page 116.

At the designated time, & 50 g sample was removed from the bag and
anelyzed immediately. The bags were stored in a ventilated oven a1 54°C.

PERCENT ACTIVE INGREDIENT

Sample Weeks of Storage
0 2 4 6
Std. 1 83.7 B2.5 B2.1 80.7
Std. 2 818 81.6 813 80.7
Exemple 1 | 83.6 2.9 82.7 82.8
2 |823 823 826 82.4
mlemﬂuu m‘tﬁé‘uﬁmnmmmmmmwn

Sud 2 is Dithana™ M43 1o ARI2T8BR23 1 packed [ micro perforated bngs with no Inart gos.
Examplc | is Dithanc™ M5 lot # RG988R232 packed (n siretight polyehylens/EVOH bage
Exnmple 2 ls Dithane™M4$ lot # REZ7TRSR2Y| packed in wir Light polvethylens (iner bags,

PERCENT ETHYLENETHIOUREA
Sample | Weeks of Storage
0 2 3 6
St 1 0.10 0.11 0.12 0.14
Sud. 2 0.07 0.12 0.13 0.15
Example | | 0.12 0.07 0.07 0.07
Example 2 | 0.08 0.09 0.08 0.08

St 1 s Dithene™ Md$ ot $#RGI9SARIIZ packed in misro perfbraced hags with no mert gos.
5td 2 7 Dithane™ M43 lot & RI2ZT88R23 1 paciced In micro perforated bags with no Iners gog.

* Examngle | is Dithanc™ W45 lot FERGI988RI32 packed In sir-ztight Polyethrylene/EVOH bags.

Example 2 is Dithane™ M4 Jot # RI2788RZ3| packed In air-tight potyethylcne [lnar bags

AL
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WHAT IS CLAIMED IS:

L. A method of stabilizing an alkylenebis dithiocarbamate,
useful a5 a fungicide, from degradation and formation of rnwented by-products
comprising:

#) contacting the alkylenebis dithiocarbamate with an inert gag in an
enclosed area,

b) de-aerating the enclosed area comtaining the alkylenebis
dithiocarbamate, and

c) packaging the alkylencbis dithiocarbamate in an air-tight container,

2. The method of Claim 1 wherein the alkylenebis
dithiocarbamate is selected from ethylenebisdithiocarbamate meatal salts.

3. The method of Claim 2 wherein the alkylenebis
dithiocarbamate is selected from mencozeb {a coordination produst of zinc and
manganese ethylenebisdithiocarhamate), maneb (manganese
ethylenebisdithiocarbamate). metiram (tris[amine-[ethylene bis(dithiocarbamate)]-
zine(TDftetrahydro-1,2,4, 7-dithiadia-zocine-3.8-dithionc]polymer) and zineb (zine
ethylenebisdithiocarbamate).

4, The method of Claim | wherein the inert gas is CO,.

s. The method of Claim 4 wherein the inert gas is a

combination of CQOx and nitrogen.
6. The method of Claim 1 wherein the air-tight container is a
beg.

-10-
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ABSTRACT OF THE DISCLOSURE .
A method of siabilizing an alkylenebis dithiocarbamate comprising

rantacring the allvlanahic dichd 1 e . " -

alkylenrhic dithiocarbamate and packaging the alkylencbisdilivulunmieinm

5  air-tight container.
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REFERENCIA: Radicacién 05-2820

Tramite 002

Evento 001

Actuacién 430

Folios 001

Como resuitado del examen de forma, realizado con fundamento en el articulo 38 de la
Decision 488 de la Comision de la Comunidad Andina, se le comunica que:

- Allegar copia del documento en que conste la cesion del derecho a la patente
otorgado por ios inventores al solicitante o0 a su causante. (art. 26-k, Dec 486/2000).

- Debe allegar el poder otorgado al abogado que aparece en la solicitud como
apoderado, con el lleno de los requisitoa exigidos en el Codigo de Procedimiento Civil.
Cuando se requiera debe allegarse la sustitucién del poder, otorgada por quien
aparece como apaderado principal. Adiclonaiments, deberd presentar el documento
que acrediia la existencia y representacion iegal de la sociedad solicitante.

- Debe aportar la ftraduccién de Ila solicitud presentada como solicitud
colombiana.

En cumpiimiento del articuio 39 de la Decisién 488, se le requiere para que dentro del
términc de dos (2) meses sigulentss a la fecha de notificacién del presente oficio,
compiete los requisitos anteriormente enunciados. En caso de no dar cumplimiento al
presents requerimiento, ia solicitud se considerard abandonada y perderd su prelacion.

Notifiquese el presente c
quinto del titulo pfimero g

irgular Unica No_10 de 2001,

E1 anterior requerimisnio fus notificado por fjacién en lista de fecha .1 §_FED. 2005

Se recusrda al inleresado que debe presentar, dentro de e diecisdis meses sigulantas conindos & partir de la fecha de
presentacién de la sofickud cuya mnmcﬂﬁhMHMWBMﬂhMy.ﬂlﬂ
uulnwolqlhw.hmm caplulc relvindicelorio. El inoumplimianto de dste pisro, acamean in
pirdida de la prioridad invocada.
Carrera 13 No. 27-00 Pisos 5, 7y 10
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