DESCRI PTI ON METHOD FOR PRODUCI NG M CROCAPSULE Techni cal Field The present
invention relates to a nethod for producing a mcrocapsule and a

m crocapsybeoy@giged by the nmethod. Background Art Theperiypifowdsa
m crocapsul e wherein a liquid droplet, in which a pesticidal conpound is

suspended in a fatty acid ester such as get hyl O acetylricinoleate, is
coated with a resin (see US 2009/ 0142406 Summary of the Invention
Techni cal Problem A m crocapsul e formul ati on of a pesticidal conpound is a
formul ation which is intended to control the release timng of the

pestici dal conpound contained ther E% Eﬁ%ﬂ%fd of the present invention
is to provide a technique for del a@il g e Telease timng of the pesticidal

conmpound with a microca sulec ai_ni %Lfccdé)qultﬁ ound in a fatty
acid ester such as net hVi® 6% %IP%OM@t S0 %@:Eto Probl em The
inventors of the present invention have found that the timng of rel ease of
t he pesticidal conpound fromthe

Technical Field
5 The present invention relates to a method for
producing a microcapsule and a microcapsule'produced by the

method.

Background Art

10 There is known a microcapsule wherein a liguid droplet,
in which a pesticidal compound is suspended in a fatty acid
ester such as methyl O-acetylricinoleate, is coated with a

resin (see US 2009/0142406A1).

15 Summary of the Invention

Technical Problem

A microcapsule formulation of a pesticidal compéund is
a formulation which is intended to control the release
timing of the pesticidal compound contained therein.

20 An object of the present invention is to provide a
technique for delaying the release timing of the pesticidal
compound with a microcapsule containing a pesticidal
compound in a fatty acid ester such as methyl O-
acetylricinoleate.
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m crocapsul e i s del ayed when a m crocapsule is produced by using a m xture
of a pesticidal conpound, a fatty acid ester such as nethyl

O acetyl nypi0R) 8348 and a pol yi socyanate being kept at 201hP2/065048y 3
hours or nore. The inventors have al so found that the m crocapsul e produced
by the production method is excellent in light stability as conpared to a
conventional mcrocapsule. The present invention provides: [1] A nethod for
produci ng a m crocapsul e, which conprises: (1) keeping a m xture of a
pesti ci dal compound, a conpound represented by fornmula (I) and a

pol yi socy e .at 20 tg 60C for 3 hours or nore: wherein X represents
-CH2-CH2-a%$iu%}E%}E? %ﬁo?g%?esents a Cl-C4 al kyl group, and R2 represents
a Cl1-C4 al kyl oup; (2).then addjng the nmixture to water cqntai.ni a

Dol yol or & pol YA HBYEAHA B BRUEPROPFFRGNE GPBERELSH: HovFo AuRe: hsd (3)
formng a filmof, polyurethane or polyurea around the droplets;[2] The

met hod accb?®li hyt9 [ f,rﬁh%?%?nOFhEhéBPGﬁFlFéaFg SPmPﬁBnBeEFPQiBQF
conpound to the conpound represented by fornula (I)_is from 10:100 to

100: 100; [BicTpeapethddiacedtdrag VBeP1f BiCFoFaPiHérels PREIEERHOEH

represented by fornula (1) is a Cl-C4 al kyl ester _
' using a mixture of a pesticidal compound, a fatty acid

ester such as methyl O-acetylricinoleate and a
polyisocyanate being kept at 20 to 60°C for 3 hours or more.
TheAinventors have also found thét the micfocapsule
produced by the production method is excellent in light
10 stability as compared to a conventional microcapsule;
‘The present invention provides:

[1] A method for producing a microcapsule, which comprises:

(1) keeping a mixture of a pesticidal compound, a
compound represented by formula (I) and a polyisocyanate af

15 20 to 60°C for 3 hours or more:

O

| ,R"U\O o)

s ' i .
CH3{CHa)s —CH—CH—X —(CHy);—C—~0—R2 (D)

wherein X represents -CH,~-CH;- or —-CH=CH-, R? represents a
Cl-C4 alkyl group, and R? represents é Cl-C4 alkyl group:;
(2) then adding the mixture to water containing a
20 polyol or a polyamine, and producing ligquid droplets in the
water; and
(3) forming a film of polyurethane or polyurea around

the droplets;



of O acetylricinoleic acid; [4] The nethod according to [1] or [2], wherein
the conmpound represented by formula (1) is nmethyl 0- acetylricinoleate; [5]

The net hagoaefRizHag to any one of [1] to [4], wherein phgpashioosal
conpound is a solid pesticidal compound; [6] The nethod according to any

one of [1] to [4], wherein the pesticidal conpound is a neonicotinoid
conpound; [7] The nethod according to any one of [1] to [4], wherein the
pesticidal compound is clothianidin; and [8] A m crocapsul e produced by the
met hod according to any one of [1] to [7] . Effects of the Invention

Accordi ng t met hod far. praoducin i crocapsul e .of the . present

i nventi on, t[g] mtfgleoglgﬁcglﬁlde aTCr(:(())rﬁ%v%/r}nigcﬁ%r Z[Ilg]a(sé”%o Iloealnpgcs 5 c"%edlaqr&co%gtolu%d i's
nore control_l t han that, froma conventional m crocapsul e can be .obtai ned.
Descri pti oﬁfoggEnBS&itﬁEﬁtd?”}héjoﬁP@t%&&l feC T tg‘reocﬁ?érlpr?dl mEroca nctﬁog D the
present invention conprises the follow ng steps: step (1) keeping a mxture
of a pesti éPdEMLEorpdurid, & °BomPsdid Fébaégéﬂggﬁ by formula (1) and a

pol yi socyanate at 20 to 60C for 3 hours or nore:. O .
[3] The method according to [l1] or [2], wherein the

5 compound represented by formula (I) is a Cl1l-C4 alkyl ester
of O-acetylricinoleic acid;
[4] The method according to [1l] or [2], wherein the
compound fepresented by formula (i) isAmethyl O-
acetylricinéleate;
10 [5] The mefhod according to any one of [1] to [4], whereinr
the pesticidal compound is_a solid pesticidal compound;
[6] The method accordiﬁg to any one of [1l] to [4], wherein
the pesticidal compound is a neonicotinoid compound;
'[7] The method according to any one of [1] to [4], wherein
15 the pesticidal compound is clothianidin; and
[8] A microcapsule produced by the method according to any

one of [1] to [7].

Effects of the Invention

20 | According to the method for producing a microcapsule
of the present invention, a microcapsule from which release
of a pesticidal compound is more controlled than that from

a conventional microcapsule can be obtained.

25 Description of Embodiments



RL > O CH3{Chl 2}5-CHCH 2- X -(CH2)T-COR 2 (I) wherein X represents
-CH2-CH2- or -CH=CH-, Rl represents a Cl-C4 al kyl group, and R2 represents

a Cl-C4 ajbybhiizoup; step (2) then adding the m xture i pe@ypaf6Hs9GeNt ai ni ng
a polyol or a polyam ne, and producing liquid droplets in the water; and

step (3) forming a filmof polyurethane pr polyurea around the droplets. In
the present invention, the pesticidal conmpound is preferably a solid
pestici dal compound. As used herein, the solid pesticidal conpound usually
means a conpound having pesticidal activity and having a nmelting point of
15C or hi gher, ef er abl 0 _0C_or, hi.gher. More preferably, .the sal

pesti ci dal conpghﬁdmgggﬁ e OﬁePéPﬁuF§%§ goﬁ%&fﬁ §Wﬁﬁbcﬁ%sq%ﬂ9ﬁﬁs%§§ivity
whose neltlng g iint is 15C or hi h%r preferably 50 OC or higher and whose
sol ubi lity* &S84 BY ®EMGHt-S6F Fbgs PHlPWén@oﬁgéﬁﬁh represented by the above
formula (1).Exanpl es of the pesticidal conpaound used i.n the preseng.

i nvention incluggeﬁn(ﬂﬁsééﬁp&PﬂaP 86ﬁﬁ8§ﬁg%faaf@ﬁﬁ9ﬁQﬁﬂa%: 3 c}'aa
her bi ci dal conpound, an insect growth regul ati ng conpound, a plant growth
regul ati ngCeBRPBOAJI SRAG SERtPAsBYt TPEPEILRi g ) camfo@ndolyisocyanate “at

5 20 to 60°C for 3 hours or more:

Q

,RTJL\O 'e)

. ] . 1 .
CH3{CH,ls—CH—CHy—X —(CHy);—C—0—r2 (D}

wherein X represents —-CH,-CHy- or -CH=CH-, R?! represents a
Cl-C4 alkyl groub, and R? represents a Cl-C4 alkyl group;
step (2) then adding the mixture into water cohtaining
10 a polyol or a polyamine, and producing liquid droplets in
the water; and
step (3) forming a film of polyurethane or polyurea
around the droplets.
In the present invention, the pesticidal compound is
15 preferably a solid pesticidal compound. As used herein,
the solid pesticidal compound usually means a compound
having pesticidal activity and having a melting point of
15°C or higher, preferabiy 50°C or higher. More preferably,
the solid pesticidal compound as used herein is a compound
20 having pesticidal activity whose melting point is 15°C or
higher, preferably 50°C or higher and whose solubility is
5% by weight or less in the compound represented by the

above formula (I).



Exanpl es of the insecticidal conpound include carbamate conpounds such as
propoxur, isoprocarb, xylylcarb, nmetolcarb, XMC, carbaryl, pirimcarhb,

car bof ur ago 20RI39MN! . fenoxycarb, al anycarb, and net oxagiazaPsnRens94so
or ganophosphorus conpounds such as acephate, phenthoate, vam dothion,

trichlorfon, nonocrotophos, tetrachlorvigphos, dinethyl vinphos, phosal one,
chlorpyrif os, chlorpyrif osnethyl, pyridaphenthion, quinal phos,

met hi dat hi on, et ham dophos, di net hoate, fornothion, azinphos-ethyl,

azi nphos-net hyl, and salithion; neonicotinoid conpounds such as

i m dacl oprid, ni [ acet am pr.i.d,. ¢l.ot hi ani din, 1 hi th

4-ch|oroP2[ (2-%%5%&%§g?hgt%@FpE%%fh%ﬁfggp(%%?%%%#Q}E§$fd§r#ggﬁox§§an]
ri dazi ne-3 (2 - tap,_.b fezin, thi | b | t

P hoxyenr b L SRaFadOr e E R BRp S RSTENE ar pyReTDe oAty SR I i,

t hi odi carb,. chlorf enapyr , f i mat e, t i ne, - i mdifen,

teLuf;nozié&?gﬁgﬁﬁﬁﬁeﬁgéPQ&?dsp%é?%%ﬁ?é%‘*ﬂ%ggﬁégﬁ%gﬁsﬁﬁ?ﬁh&%ﬁ%ﬂg?

m | bemectin, abanmectin, and paradi ch] orobenzene . Ex

anpl es of. the
fungi ci dal 9E8HHBURBIPhELEBEhERTPAESZ 0% P&&%m%%%a&éﬁ&m ,

carbendazi m thiabendazol e, and thi ophanate-nethyl; phenyl carbamate
conpotinds §QFRC¥8dd| ePHoRNeABEFE T diCPABRE HOF® ounds such as

procym done, i prodione, and vinclozolin; azole
Examples of the insecticidal compound include

carbamate compounds such as propoxﬁr, isoprocarb, =xylylcarb,
metolqarb, XMC, carbaryl, pirimicarb, carbofuran, methomyl,
fenoxycérb, alanycarb, and metoxadiazone; organophosphorus

10 compounds such as acephate, phenthoate, vamidothion,
trichlorfon, monocrotophos, tetrachlorvinphos,
dimethylvinphos, phosalone, chlorpyrifos, chlorpyrifos-
methyl, pyridaphenthion, quinalphos, methidathiqn,
methamidophos, dimethoate, formothion, -azinphos-ethyl,

15 ‘azinpﬁos—methyl, and salithion; neonicotinocid compounds
such as.imidacloprid, nitenpyram, acetamiprid, clothianidin,
and thiamethoxam; 4—chloro—2—(2—chloro—2—methylpropyl)—5—
(6—iodo—3-pyridylﬁethoxy)pyridazine—3(2H)—one, cartap,
buprofezin, thiocyclam, bensultap, fenoxycarb, fenazaquin,

20 fenpyroximate, pyridaben, hydramethylnon, thiodicarb,
chlorfenapyr, fenproximate, pymetrozine, pyrimidifen,
tebufenozide, tebufenpyrad, triazamate, indoxacarb,
sulfluramide, milbemectin, abamectin, and
paradichlorobenzene.

25 Examples of the fungicidal compound include



conpounds such as di ni conazol e, propenazol e, epoxyconazol e, tebuconazol e,
di f enoconazol e, cyproconazole, flusilazole, and triadi nefon; acyl al ani ne
conpoupdgwﬁgﬁﬂv s.4et al axyl ; carboxyam de conmpounds sucB g5piHi tPyr,
mepronil, tlutolanil, and trif |uzam de; organophosphorus conpounds such as
tol cl of os-nmethyl, fosetyl-alum num and. pyrazophos; anilinopyrim dine
conpounds such as pyrinethanil, nepanipy?in] and cyprodinil; cyanopyrrole
conmpounds such as fludi oxonil, and fenpiclonil; chlorothal onil, manzeb,
captan, folpet, tricyclazole, pyroquilon, probenazole, fthalide, cynoxanil,
dinethonnrgh, far xadﬁne, oxolinic acid and a sal.t thereof, f.luazinam
ferirazone®®QFETMOEFABL S 8ﬂP888HEﬁi§?8 e 25 L&V diroffg Toendazim,
tetrachl oroi sophthalonitrile, thiophthalimd xybi sphenoxyar si.ne, and
3-i odo- 2- beBEPBGP?P&ﬁr baRet Eh1oRRARFIEES TG Y éyme%yi i° B hsound
~include triazine conpounds such as atrazine, and netrihuzin; urea conpounds
such as f| GBMBPURGA, SHAB RSoPRBLOPERNCRYH 0 TEFPOFYEMIdE COMPAIES such as
bronmoxynil, and ioxynil; 2,6- dinitroaniline conpounds such . as
pendi met habiah aadprrerimideaki nirapg@ienyal k@soivd ngdiod ddipo @fds-cand
sal t st hereof such as 2,4-D, dicanba, fluroxypyr, and mecoprop; sulfonylurea
conpobinds savhomsdbemsahf agr danfeprhploleet Pyobenagy-Leat HPOX visicd@Ad feur on,
primsulf uron-nmethyl, and :

tebuconazole, difenoconazole, cyproconazole, flusilazole,

and triadimefon; acylalanine compounds such as metalaxyl;
carboxyamide compdunds suéh as furametpyr, mepronil,
flutolanil, aﬁd trifluzamide; organophosphorus compounds

10 such as tolclofos-methyl, fosetyl—aluminum, and pyraszhos;
anilinopyrimidine compounds such as pyrimethanil,
mepanipyrim, and cyprodinil; cyanopyrrole compounds such as
fludioxonil, and fenpiclonil; chlorothalonil, manzeb,
captan,‘folpet,‘tricyclazole, pyroquilon, probenazole,

15 fthalide, cymoxanil, dimethomorph, famoxadone, oxolinic
acid and a-sait thereof, fluazinam, ferimzone, diclocymet,
‘chlobenthiazone, isovaledione, tetrachloroisophthalonitrile,
thiophthalimide oxybisphenoxyarsine, and 3-iodo-2-
propylbutylcarbamate.

20 Examples of the herbicidal compound include triazine
compounds such as atrazine, and metribuzin; urea compounds
such as fluometuron, and isoproturon; hydroxybenzonitrile
compounds such as bromoxynil, and ioxynil; 2,6-
dinitroaniline compounds such as pendimethalin, and

25 trifluralin; afyloxyalkanoic acid compounds and salts



cyclosul f amuron; im dazolinone conpounds and salts thereof such as
i mazapyr, imazaquin, and imazethapyr; sulf entrazone, paraquat,

f 1 umet sulg@aotorishzsusul furon-met hyl, fenoxaprop-pethyl, pexhgbRboorsdut yl ,
di fl ufeni can, norflurazon, isoxaf lutole, glufosinate amoniumsalts,

gl yphosate salts, bentazone, benthiocarb; nefenacet, propanil, fluthiam de,
flum clorac-pentyl, and flum oxazin. Exanples of the insect growh
regul ati ng conpound i ncl ude benzoyl urea conpounds such as dif | ubenzuron,
chl orf luazuron, |ufenuron, hexaf |unuron, flufenoxuron, flucycl oxuron,

cyromazi ne [ e LurQn exyt hi. n |_ur. ef sp&ﬂr )
trifIunuroﬁ?g%gég,%gghi%gug(gbg%zgﬁﬁé%ﬁgf[%ﬂﬁfﬁgggpﬁg {#? uo gﬁ%?hyl)
phenyl] urea, .l - 6-di f | uoraobenzayl) -3- [2-f] uoro-4- ,1,2,3,3, 3-
exar | uor P 6BBYS P =BReRyTPoIPES. SRR b PansBl oy ) -
3-[2-fluoro-4- . 1,2, 2-tetraf .| uoroqet hoxy) phenyl rea; _a riproxyf
on. Exanpl BECop L EHEOR BRE hglonH CPaYAEREEY. SaA SHer i i @
hydrazi de, chl ornmequat, ethephon, gibberellin, mepichat chloride,

t hi di azur oY CLAEBEAPTHEOTpadfdHGEPAZBP R a kG R af@%b?%%&inﬁﬂﬁf%ﬁfthe
i nsect repelling compound includelS, 3R 4R, 6R-carane-3, 4-diol, and
diproByI Z?Bchp9ﬁiamﬁéépﬁérbé?9ﬁéﬂél?' and imazethapyr; sulfentrazone,

paraquat, flumetsulam, triflusulfuron—methyl, fenoxaprop-p-
ethyl, cyhalofop-butyl, diflufenican, norflurazon,
isoxaflutole, glufosinate ammonium salts, glyphosate salts,
bentazone}'benthiocarb, mefenacet, propanil, fluthiamide,

10 flumiclorac-pentyl, and flumioxazin.

Examples of the insect growth regulating compound
include benzoylurea compounds such as diflubenzuron,
chlorfluazuron, lufenuron, hexaflumuron, flufenoxuron,
flucycloxuron, cyromazine, diafenthiuron, hexythiazox,

15 ‘ novalurén, teflubénzuron, triflumuron,’l—(2,6—
difluorobenzoyl)-3-[2—fluoro—4—(trifluoromethyl)phenyl]urea;
14(2,6—difluorobenzoyl)-3—[2—flu§ro—4—(1,1,2,3,3,3—
hexafluoropropoXy)phenyl]urea, and 1-(2,6-difluorobenzoyl) -
3-[2-fluoro-4-(1,1,2,2-tetrafluoroethoxy)phenyl]Jurea; and

20 pyriproxyfen.

Examples of the plant growth regulating compound
include maleic hydrazide, chlormequat, ethephon,
gibberellin, mepichat chloride, thidiazuron, inabenfide,
paclobutrazol, and uniconazole.

25 v Examples of fheAinsect repelling compound include



Exanples o f the C1-C4 al kyl groups represented by R1 or R in fornula
('), a s used herein, include a nethyl group, an ethyl group, a propyl

group andy@ 2018749 oup. The conpound represented b y f eeFubsh10/b3oagaNn b €
obt ai ned by converting the carboxyl group o f ricinoleic acid or

12- hydroxystearic acid into an aIkoxycarQonyI group b y condensation with a
| ower al cohol conpound, and further conveéerting the hydroxyl group of
ricinoleate or 12- hydroxystearate into an acyl oxy group b y condensation
with a lower fatty acid. Exanples o f the conpound represented b y fornula

() includ | ester cet |nole|c cid and C1-C4 al kyl
esters o f %&03&@ E3AE §’d| dowglr %bé(f rf?fl%s of the conmpound
represented by fornmula ( i ncl ude: net hyl C}acetylr|0|noleate [ CH3 (CH2
) 5CH (OCOCHY§?éH?€ﬁ£€ﬁrP@ﬁ£'F‘fCCQCHB] ethyl C)acetylricinoleate [ CH3
(CH2) 5CH (OCOCH 3) CH2CH=CH (CH2 7CI2C}Q , but O acet Ir|C|aneate
[ CH3 (CH2) 5CH ( Bemn ?)SCH?CI%C% (gcﬁqzls%éiﬁire%%?

12- acet oxyst eareate [CH3_ ( CH2) 5CH (C[II}|3) (CH2 )10C2CH3], andbutyl
12- acetoxygpbéyeapeformula (I), as used herein, include a met

5 group, an ethyl group, a propyl group and a butyl group.
The compound represented by formula (I) can be
obtained by converting the carboxyl group of ricinoleic
acid or 12-hydroxystearic acid into én alkoxycarbonyl group
by condénsatioﬁ with a léwer alcohol compound, and further
10 converting the hydroxyl group of ricinoleate or 12-
hydroxystearate into an acyloxy group by condensation with
a lower fatty acid.
Examples of the compound represented by formula (I)
include C1-C4 alkyl esters Qf O-acetylricinoleic acid ana
15 - Cl-C4 alkyl eéters of iZ—acetoxystearic acid.
More specific exampies of the compound represented by
formula (I) include:
methyl O-acetylricinoleate
[CH; (CH,) sCH (OCOCH3) CH,CH=CH (CHs) 7CO,CH3] ,
20 ethyl O—acetylricinoléate
[CH3(CH2)5CH(OCOCH3)CH2CH=CH(CH2)7COZCH2CH3],
butyl O-acetylricinoleate
[CH3 (CHj3) sCH (OCOCH3) CH,CH=CH (CH;) 7CO2 (CHp) 3CH3] ,
methyl 12-acetoxysteareate [CH3(CH2)sCH(OCOCH3) (CH2)10CO2CH3],

25 and



[CH3 (CH2 )SCH(OCOCH 3 ) (CH2)I10Cx2 (CHS) 3CH 3] . Exanples of the
pol yi socyanate used in the present invention include hexanethyl ene

di i socyangbheoigd7adduct of hexanet hyl ene dii socyanat e apgr/yp2010/059489
trimethyl ol propane, a biuret condensate of 3 nol ecul es of hexanet hyl ene

dii socyanate, an adduct of tolylene diispcyanate and trimethyl ol propane, an
i socyanur ate condensate of tolylene diisocyanate, an isocyanurate
condensat e of hexanet hyl ene diisocyanate, an isocyanurate condensate of

i sophorone diisocyanate, an isocyanate prepolynmer in which one isocyanate
part of hex hyl en E n forms an isocyanurate conponent together
wth 2 nnﬁ%c%Y%sy%f ? ggg gégcyanate and the other isocyanate part

fornms an | y ra e 0 2 nol ecul es of ot her
hexanet hyl %@ﬁ”g&@éﬁ@?@ﬁﬂ JHA{'IZS %@%}g}%w&é%]s (cycl ohexyl i socyanate)
and trlnethylhexanetgélen di i socyanat e n the esenh |nventh$ the
relghf r?fao ?L Tﬂ%p ?L? i Haf 88 ?EHSYEB?EﬁeuESprﬂgalFeBF&ES de? v
ornmul a at is, e weig ratio o e pesticidal conpound tq the
conpound r%%Y%%%h?%dl%ﬁl?ﬁ?n%?éaT?FhY%eﬁgugFFﬁoFVéﬁﬁié'166 ?8 ¥66: Pdo,

preferably from 20: 100 to 40:100. The anount of the_ polyisocyanate used in
t he p? esente¥3RHRYbANE sdLksRFYINYBE P AP NEHIBEHBHUPAELOR2PRe AnbaME S6f

. condensate of 3 molecules of hexamethylene diisocyanate, an
adduct of tolylene diisocyanate and trimethylolpropane, an
isocyanurate condensate of tolylene diisocyanate, an
isocyanurate condensate of hégamethylene diisocyanate, an

10 isocyanurate condensate of isophorone diisoéyanate, an
isocyanate prepolymer in which one isocyanate part of
hexamethylene diisocyanate forms an isocyanurate component
together with 2 molecules of tolylene diisocyanate and the
other isocyanate part forms an'isocyanurate component

15 together with 2 moiecules of other hexamethylene
diisocyanate, 4,4’ -methylene bis(cyclohexylisocyanate), and
trimethylhexamethylene diisocyanate. |

In the present invention, the weight ratio of the
pesticidal compound to the compound represented by formula

20 (I), that is, the weight ratio of the pesticidal compound
to the compound represented by formula (I) is usually from
10:100 to 100:100, preferably from 20:100 to 40:100.

The amount of the polyisocyanate used in the present
invention is usually determined depending on the amount of

25 the film of a microcapsule to be produced. The amount of



the filmof a mcrocapsule to be produced. The anmpbunt ofthe filmof a
m crocapsul e to be produced is usually from5 to 45% by wei ght, preferably

from 10 t0,3070RY74ei ght of the weight of the entire m ¢rGRRSHHSRuselNE
anount of the polylsocyanate used in the present invention 1s usually from

25 to 90% by weight, preferably from 40 t0 70% by wei ght of the weight of
the filmof a mcrocapsule. The pestici&al conpound is usually dissolved or
suspended in the conpound represented by formula (1). Wen the pesticidal
conmpound i s dissolved in the conmpound represented by formula (1), the

m xture of_ a pesticidal conpound conpound_represented h ornula ¢l) and
a polyisoﬁ?gﬁagblﬁs% FMth O%?@Eu?ﬁ)tﬁaﬁeb8r8§§88 easbﬁsﬁ¥%§xg¥%ﬁg 5
pestici dal conpound, the conmpound represented by f a (1) and the
polyisocyaﬁét%.ﬁV@%ﬁw?h%hbeggtﬁﬁﬁﬁtbgﬁ Bﬁﬂdgps¥8 gégyhypggﬁngdSF
conpound, the solid pesticidal conpound suspension_jn the conpaund

r epr esent eendy eIk &f (Fe neytbeS i Bt FEACRRSHERor dARCe2MPERTt RE S8Pubi ity
of the solid pesticidal conpound in the conpound represented by fornula (I)
and the me@%#ﬁl$QﬁY%ﬁ%ﬁet%%e§o+9dt%@sPF%?ﬁgE é@ﬁﬁﬁﬁﬁentéstﬁéuéi%ﬁound
represented by fornmula (1) . Wien the solid pesticidal conmpound is
suspehded fyom hed clorpdndoy epe egent edrdyefabhul drem) 40t ke nP%t bve of a

pesti ci dal _
weight of the weight of the film of a microcapsule.

The pesticidal compound is usually dissolved or
suspended in the compound represented by formulé (I).
When the pesticidal Compound ie dissolved in the
10 compound represented by formula (I), the mixture ef a
pesticidal compound, a compound represented by formula (I)
and a polyisocyanate used in the step (1) can be prepared
by mixing the pesticidal compound, the compound represented
rby formula (I) and the polyisocyanate.
15 When the pesticidai compound>is a solid pesticidal
compound,.the solid pesticidal compound suspension in the
" compound represented by formula (I) may be formed in
accordance with the solubility of the solid pesticidal
compound in the compound represented by formula (I) and the
20  weight ratio of the solid pesticidail compbund to the
compound represented by formula (I). When the solid
pesticidal compound is suspended in the compound
represented by formula (I), the mixture of a pesticidal
compourid, a compound represented by formula (I) and a

25 polyisocyanate used in the step (1) can be prepared, for



conpound, a conpound represented by formula (1) and a pol yi socyanate used
in the step (1) can be prepared, forexanple, by grinding the solid

pesti ci dayoaeimp@yiyd i n the conpound represented by formpkgpidiohe@Pt ain a
suspensi on and then addi ng the polyi socyanate into the resultant

suspensi on. An exanple of a nethod for gyi{nding the solid pesticidal
conpound in the conpound represented by formula (1) is a wet grinding
met hod whi ch conprises adding the solid pesticidal conpound and, if
necessary, beads or the like for grinding to the conpound represented by

e T e Al R e R 0 ki

grinder inclu I as "a m a ball |, and

rot or-stataqr_honpgeni zers . ecifi xanpl f ot i1l i it
(manuf act ur BECBIRM TEBE R REEMREH Ry 10 TTLTE, Rt TRt ur e
by WLLY A . B EN AG SCHI NENFABRI_K) ., Col |l oi,d M | nuf actured b
PRI M X CORP"! Sﬁanpé‘gldllnf% :%’ﬁe( REASFECCIPET 5y TASA IZ?\\ﬁArﬁﬁﬁl(%Tm%d%r LD, ). Y
Speci fic exanpl es. of the rotor-stator honogeni zer include Polytron

Honogeni zeFugEﬁﬁﬁFaerured by KINEMATICA AG . Ginding of the solid

esticidal compound in the conpound represented by fornmula (|) may be
gttaiﬁed by anﬁn example of gpmethod %or grindiﬁé the'solfd) y

pesticidal. compound in the compound representedeby formula
(I) is e wet grinding method which comprises adding the
solid pesticidal compound and, if necessery, beads or.the
like for grinding to the compouhd represeﬁted by formula
10 (I) and then grinding the mixture with a grinder. Examples
of the grinder include mills such as a bead mill, a ball
mill and.a fod mill, and rotor-stator homogenizers.
Specific examples of fhe mill include Attritor
(manufactured by MITSUI MIIKE MACHINERY CO., LTD.)} Dyno
15‘ Mill (manufactured by WILLY A; BACHOFEN.AG.
MASCHINENFABRIK), Colloid Mill (manufactu£ed by PRIMIX
CORP.) and .Pearl Mill (manufactured by ASHIZAWAVFINETECH,
LTD.). Specific examples'ef the rotor-stator homogenizer
include Polytron Homogenizer (manufactured by KINEMATICA

20 AG) .

Grinding of the solid pesticidal compound .in the
compound represented by formula (I) may be attained by 2 or
more operations. For grinding the solid pesticidal

25 compound in the compound represented by formula (I), for



nore operations. For grinding the solid pesticidal conpound in the conpound
represented by fornula (1), forexanple, the solid pesticidal conpound may

be coar seyy @ieudRAzi N the first operation and then finelpyrgpaidsdssy t he
second operation. An exanple of a nethod for grinding the solid pesticidal

conpound i n the conmpound represented by-{frnula (I') in 2 operations is a
nmet hod whi ch conprises using a rotor-stator honogeni zer for the first
operation and using a mll for the second operation. Wen the solid
pesticidal compound is suspended in the conpound represented by formula

(1), the particle size of .the soli.d.pesticidal compound suspended in the
conpound r%ﬁ?@?gﬁl’ e&ﬁﬁy S]p(%l;' P&S(tﬂ)ql?igiugﬁgﬁploynfg%% (g)re Icé)sagr,segTyef erably in
the range of 1 to.5 in.terms of volunme nmedian di.aneter. It js preferred
hat | basedTBRRENERGFBEs LIGRGMEEgT atRE T art: Cred dr ity SHaurhadt| 1al
conpound suspended in the conmpound represented by formula (1), the net

vol ume of P&FPPEI BBSHRALACR -di He?é@mﬁﬂelﬁfnﬁl&Fﬁ%QQB§Q§ %1% | n the
present invention, the mxture of a pesticidal conmpound, a compound

repr esent e@°bydf BPAGLGIER) SRBPEUPS! jis bEFareM@ vy MeReSedGitt &% an

~organic solvent. Exanples of the organic solvent include aliphatic
hydr otar bohsrBuéh 4$)t Annet kpepentanes, iar enaeitdéiod which comprises

"using a rotor-stator homogenizer for the first operation
and using a ﬁill for the second operation.
When the solid pesticidal compound is suspended in thé
compound represented by formuia (1), the particle size of
10 the solid pesticidal compound suspended in the compound
represented by formula (I) is usually 10 um or less,
preferably in the range of 1 to 5 pym in terms of volume
median diameter. It is preferred that, based on the gross
volume of the particles of the solid pesticidal compound
15 suspended in the gompound representéd by forﬁula (I), the
net volume of particles with a diameter of 10 ﬁm or more is
10% or less.
'In the present invention, the mixture of a pesticidal
compound, a compound represented by formula (I) and a
20 polyisocyanate may further contain an organic solvent.
Examples of the organic solvent include aliphatic
hydrocarbons such as trimethylpentahe, aromatic
hydrocarbons such as phenylxylylethane, alkylbenzene and
alkylnaphthalene, ethers such as 2-ethylhexyl ether, and

25 vegetable o0ils such as cotton seed oil. When the mixture



hydr ocar bons such as phenyl xyl yl et hane, al kyl benzene and al kyl napht hal ene,
et hers such as 2-ethyl hexyl ether, and vegetable oils such as cotton seed
oi | . \Whenwobheionisxt4ar econt ai ns an organi c sol vent, the wecghpr2mabissof the
organi ¢ sol vent based on the wei ght of the conpound represented by formula
(') is usually 1/2 or less, preferably 3{4 or less, nore preferably 1/4 or
|l ess. In the step (1) of the m crocapsul e production nethod of the present
invention, the mxture of a pesticidal conpound, a conpound represented by
formula (1) and a polyisocyanate thus obtained is kept at 20 to 60 OC for 3

hours or myg. R erably i 2Q 4,40 0%&3& rlsa@{o'nzgfe%ﬁxﬂ le the
al repr y

m xture of a pestici onpound,” a cdnpoun esent ed ormula (I) and

a pol yi socyanate is kept .at 20 o 6Q.0C . it i Xt.ure tirred or
al | owed to stand" 13 vEeentst &p (1)°" S:hhee M qr.l}?te%:fs( thﬁseua yp(gg%ﬁ rolled so as

to be kept at 20 tqQ 60 0C_. In the step (2 f. the,m crocapsul e production
net hod of trﬁéDrﬁrsfélg‘rﬁd iV B2 ¢ rﬁ%éif%’eacﬁo]b‘f gji/n%]ao]f gf‘?%%' step (1) is
added to water_ containing a polyol or a polyanine, a | iquid droplets are
produced irﬁ’rteifé%&tléfrg/\}(hé’ﬁ ﬁt‘?egl%tl‘é’rrecdfheﬁer@ %&t};‘glmf THis step, a

m crocapsule with a polyurethane filmis produced. Wen the water contains
a polﬁanine in gwi§h§t§§ppa(ﬂﬂcﬁgbéﬁgumgcrocapsule production method

of the present invention, the mixture of a pesticidal
compound, a compound represented by formula (I) and a
polyisocyanate thus obtained is kept at 20 to 60°C‘for 3
hours or more, preferably at 20 to 40°C for 5 hours ér more.
10 While the mixture of a pesticidal compound, a compound
represented‘by formula (I) and a polyisocyanate is kept at
20" to 60°C, the mixture may be stirred or allowed to stand.
In the step (l), the mixture is usually controlled so as to
be kept at 20 to 60°C.
15 In the step (2) of the michcapsule productioﬂ method
of the present invention, the mixture obtained in the step
(1f is added to water containing a polyol or a polyamine,
and liquid droplets are produced in. the water.
When the water contains a polyol in this step, a
20 microcapsule with a polyurethané film is produced; When
the water contains a polyamine in this step, a microcapsule
with a polyurea film is produced.
The water containing a polyol can be prepared, for
- example, by mixing water and a polyol. The water

25 containing a polyamine can be prepared, for example, by



with a polyurea filmis produced. The water containing a polyol can be
prepared, for exanple, by mxing water and a polyol. The water containing a

pol yam neygagidrg7asepar ed, for exanple, bym xi ng water aag 8200033 ne or a
pol yam ne salt. Exanples of the polyol as used herein include ethylene

glycol, propylene glycol, butylene glycol, and cyclopropyl ene glycol
Exanpl es of the pol yam ne as used herein I nclude ethyl enedi am ne,
~hexanet hyl enedi am ne, diethyltriamne, and triethylenetetram ne . The A
anount of the polyol or polyamne used in the present invention is usually

det er m ned dgpgnd%agegpaﬁﬁgaggg;g%mggetgg gihgh%gmgngiQQQqusule to be

pr oduced. e a used inth resent 1tnvention is usually
from5 to 80% by weight, preferab rom 20 t.o,60%.by .wei.ght aof .t he anmount
of the 111 m of eRPoeapl rhs  BRAYRInaR: COPot REBory AEne drs & e
present invention is usually from5 {o,80% by i ght, preferably from20 to
60% by wei 9 ¥c%f'tB§°8 GhE 8;yFﬁ 'fFPﬁyanﬁ ﬁ&?F%@apgg e. The weight ratio
of water used in the_step EZ) S usuallg in arange from0.8 to 2 tines the
vei ght of EHelPPXPRY&SDBt at¥ealrn FKEMBLES P1) TRCAROMAPEI "EsEd -7 Cthe step
(2), deionized water_is preferably used. Water used_in the step (2) may
conta?n a @ﬁ;@k@n;ﬂ@lg@@ngphy;enedlamlne, hexamethylenediamine,

diethyltriamine, and triethylenetetramine.

.The amount of the éolyol or polyamine used in the
present invention is usually determined depending on the
amount of the film of a microcapsule to be produted. The

10 amount of the polyol used in the present invention is
usually from 5 té 80% by weight, preferably from 20 to 60%
by weight of the amount of the film of a microcapsule. The
amount of the polyamine used in the present invention is
usually from 5 to 80% by weight, preferably from 20 to 60%

15 by weight of the amount of the film of a microéapsule.

The weight ratio of water used in the step (2) is
usually in a range from 0.8 to 2 times the weight of the
mixture obtained in the step (l1). As water used in the
step (2), deionized water is preferably used. Water used

20 in the step (2) may contain a thickeﬁing agent, 1if.
necessary.

Examples of the thickening agent include natural
polysaccharides such as xanthan gum, rhamsan gum, locust
béan gum, carrageenan; welan gum and gum arabic; synthetic

25 polymers such as sodium polyacrylate; semi?synthetic



necessary. Exanples of the thickening agent include natural polysaccharides
such as xanthan gum rhanmsan gum | ocust bean gum carrageenan, welan gum

and gum agabhfy135upt hetic polyners such as sodi um pol yagpylabie/ns9489
sem -synt heti cpol ymers such as carboxynet hyl cellul ose; m neral powders

such as al um num magnesium silicate, smgcgtite, bentonite, hectorite and
funmed silica; and alum na sol. An exanple of a nethod for preparing liquid
droplets in water in the step (2) is a nmethod which conprises adding the
m xture obtained in the step (1) to water containing a polyol or a

pol yam ne ang the &érrlng ghgoresgkgag ”gf%ﬂ gemn%ﬁp Ei%E rergxanples
a er “5t

t
of the stlgre¥mer in t%l opera Ion’tnc prope rrer,

turbine stirrer a eed shear . T eci.fic | e of t he
stirrer |ﬂ%?%%ea %Pmlﬁg §8F1u$ SK lc?%ﬁbn?@gfgﬁéefl ﬁpngnl%e

Pi peline Honbo M xer, and_T .K nufactur d by PRRM X CORP) ;

d earm x (%%ﬁﬂ?%b?%r%ﬂdb§uﬂf%Eﬁ%ﬁﬁ ?ﬁﬁya P8yt ron Honogeni zer and

Megat r on Honobgeni zer (nanufactured KINEN%TICMQ ; and Supr.aton
(manuf act ur ed bY" TSURRSHE MAL K?K%?t@fﬁ fPFDPYePTReNFarltt ALLE EroRlsts
m crocapsul es finally produced by the nethod of the present invention is
al mos? i defit iwaFe¥ ol hele of teRe | ¥? qbf dadmephets vpiepaFedPr i SeRe agifép9( 2)
The the mixture obtained in the step.(l) to water containing a
polyol or é polyamine and theﬁ stirring the resultant
mixture with a stirrer. Examples of the stirrer used in
this.operation include a propeller stirrer, a turbine'
101 sfirrer and a high—speed‘shear stirrer. Specific examples
of the stirrer include T.K. Homo Mixer, T.K. Homomic Line
flow, T.K. Pipeline Homo Mixer, aﬁd T.K. Fill Mix
{manufactured by PRIMIX CORP); Clearmix (maﬁufactured by M
TECHNIQﬁE co., LTD.); Polytron Homogenizer and Megatron
15 Homogenizer (manufactured by KINEMATICA); and Supraton
(manufactured by TSUKISHIMA KIKAI CO., LTD.). |
The particle size of microcapsules finally produced by
 the method of the present invention is almost identical to
that of the liquid droplets prepared in the step (2). The
20 liquid droplets prepared in the step (2) aﬁd the
microcapsules finally produced by the method of_the present
invention have a particle diameter of usually in the range
of 1 to 80 um, preferably 5 to 50 um in terms of volume

median diameter.

25 The liquid droplets existing in water obtained in the



liquid droplets prepared in the step (2) and the mcrocapsules finally
produced by the nethod of the present invention have a particle dianeter of

usual Iy iRobifsM19e of 1 to 80 mm, preferably 5 to 50 ppWbhhh/Addls Of
vol une nedi an dﬁaneter. The liquid droplets existing in water obtained in

thestep (2) are made of a solution of a]RQIyisocyanate in a conpound
represented by fornula (I). The polyisocyanate contained in the liquid
droplets is polynerized with the polyol or polyam ne existing in the water
at the interfaces between the liquid droplets and the water. As a result, a

pol yuret hane or polyurea filmis fo d around the l.iquid draopl.ets to give
an‘aqueoussgﬁgpéggi%ﬁedTaﬂ?cn%capgﬁﬁgg}oEopgtﬁepﬁgpﬁﬁggyﬁgﬁgefﬂpnﬁ thegfilm
of polyurethane resin is formed arqund the Liquid droplets, for exanple, b
near i ny o GEEBTUG SpEP ORI BRar A FPGEEAS 3t et Shar ShAvedorPRE Sat op (2)
to 40 to 80 OC and then keeElng_the di spersion at the same tenperature for
about 0.5 £9NuBLIRRErsnwhlReels@lifi AGOPESESt A8 BOLYBREAZER W Hh&PE | m of

pol yurea resin is formed around the |iquid droplets, for exanple, by

adj ust i ng RoWa®Erodi BpbYambne ofx{ RELINPqiindtBPoRERE Bitepifed NitRTERESSt ep
(2) to a neutral to weak al kaline pH and then keeping the dispersion at O
to 5050C foetwbeonttidesliguid dvgpsets and the water. As a result, a

polYurethane or polyurea film is formed.around the ligquid
droplets to give an.aqueous'suspension of microcapsules.
For the polyurethane film, the film of polyurethane
resin is formed around the liquid droplets, for eXaﬁple, by
10 heating a watervdispersion of the liquid droplets prepared
in the step (2) to 40 to 80°C and then keeping the
dispersion at the same temperature for about 0.5 to 48
hours while stirring. For the polyureé film, the film of
polyurea resih is formed around the liquid droplets, for
15 example, by adjusting a water dispersion of the liquid
droplets prepared‘in the step (2) to a neutral to weak
alkaline pH and then keeping the dispersion at 0 to 50°C
for about 0.5 to 48 hours.
According to the method as described above, a
20 microcdpsule is produced in the form of a water éuspension.
The water suspension of the microcapsule thus prpduced
can be subjected to centrifugation, filtration or spray
drying to obtain a powder formulation of the microcapsule.
To the Qater suspension of the microéapsule produced

25 by the method as described above, a thickening agent, an



Accordi ng

the formof a water suspension.
t hus pr odygedigdmde subjected to centrif ugation,

drying to

suspensi on of the mcrocapsul e produced py

to the method as descri bed above, a mcrocapsule is produced in

The water suspension of the m crocapsule
i1t peilipiifhseasy ay

obtain a powder fornulation of the mcrocapsule. To the water

t hi ckeni ng agent, anantifreezing agent, a preservative, a density
a pHregulator or water can be further added. In this case, the
m crocapsul e thus produced can be used, for exanple, as a water suspended

regul at or,

pesti ci dal
conpound.

SR R R R S T T

the nmet hod as descri bed above,

I
ove.

Exanpl es of the antifreezing,agent include propylene,glycol,., Exanples of
t he preser@gtf$guﬁﬁ5pﬁd8rp- & of?ﬁbﬁfb%%ré%ﬁgiféggd‘ £4 e e

derivatives  such as 5-chl.oro-2-nmethy] -4-j sot hi,azol i n- 3-0n
et !~ 4T PR PG RPe S Sk B P &

salicylic
Bi ohope L

(manuf actured by Avecia K .K.)

. 1
i"C acl sters: isot azol3 ne'

AT Pt ot

e and
13 G BE L e S

acid derivatives. Specific exanples of the preservative include

ErHAGFEC SHPEEEY IKPE S tEGEFIRGAIC FTRATSTRP oG N 1B Y At Prickel  GXL

Exanpl es of the density regul ator include

a

wat er Ssol uBP& Bal W& igiiéh ofs as BEishcd G atc@mRRIN Gt er - sol ubl e compounds such

as urea.

10

15

20

25

Examples of the thickening agent‘include those
described above. Eiaﬁples of the antifréezing agent
include propylene glycol. Examples of the preservative
include p—hydfoxybenZoic’acid esters; isothiazoline
derivatiyes éuch as 5-chloro-2-methyl-4-isothiazolin-3-one
and 2—methyl-4-isothiazolin—B—onef 2-bromo-2-nitropropane-
1,3-diol; and salicylic acid derivatives. Séecific

examples of the preservative include Biohope L

(manufactured by K.I. CHEMICAL INDUSTRY CO., LTD.) and

Proxel GXL (manufaétured by Avecia K.K.). Examples of_the
density ragﬁlator include water-soluble salts such ‘as
sodium sulfate and water-soluble compounds such as ﬁrea.
Examples of the pH regulator include disodium hydrogen
phosphate, dipotassium hydrogen phosphate and sodium
hydroxide.

When the pesticidal compound is an insecticidal
compound, a pesticidal composition containing the
microcapsule of the present -invention is sprayed on pests
or habitats of pests in an amount of about 0.1 to 1,000

g/1,000 m?, preferably about 1 to 100 g/1,000 m® of the



Exanpl es of the pH regul ator include di sodium hydrogen phosphate,
di pot assi um hydr ogen phosphat e and sodi um hydr oxi de. \Wen the pesti ci dal

conpound wg 2@y d3mgct i ci dal conpound, a pesticidal conpegiriypaiosugai ni ng
the m crocapsule of the present invention is sprayed on pests or habitats

of pests in an anpunt of about 0.1 to 1,{300 g/1,000 n2, preferably about 1
to 100 g/ 1,000 n2 of thepesticidal conmpound. Exanples of a m crocapsule
produced by the nethod of the present invention are shown bel ow. A

m crocapsul e produced by a nethod for producing a mcrocapsul e which
conpri ses keegiingda m%gfnlére %f a pesticidal conpound, a conpound

r epr esent eHeBy For%l a )Ougnd a polyisocyanate at 20 to 60C for 3 hours or

nore: ORL O <CH2} 5- CH-_CH - . X- (CH2 7-'C-0Rd% (eld) wh rhei n X, epresents
CH2- CH2- or - CREBIWP ISR Ofefr BE&APS R SELECh QT Ty oug " F Epr esent s
a C1-4 al kyl roug; t hen addi ng t he gixt ui’t% to water containing a polyol
or a pol yart*RePT8AE Fr SBYERHGON Gditd SAPEPY 9 the water; and then :
forming a filmof polyurethane or pol yurea around the droIpI ets :
(hereinafter, r@éfBiFEacEBsHdet REOEsEhy a method for producing a

5 microcapsule which compriées keeping a mixture of a
pesticidal compound, a compound represented by formula (I)

and a polyisocyanate at 20 to 60°C for 3 hours or more:

O

RN .

} i -
CH3{CH_}s—CH—CH,—X —(CHp)y—C—0—R2 (I}

wherein X represents —CHy;-CH,- or —CH=CH—, R* represents a
10 Cl-C4 alkyl group, and R? represents a Cl—C4 alkyl.group;
then adding the mixture to water containing a polyol or a
polyamine, and producingkliquid droplets in the water; and
then forming a film of polyurethane or polyurea around the
droplets (hereinafter, referred to as the present
15 microcapsule).

The present microcapsule, wherein the net volume of
microcapsule particles with é particle diameter of 5 um oi
less ié less than 2Q% based on the gross voiume of
microcapsule particles and the net volume of miérocapsule

20 particles with a particle diameter of 50 um or more is less
than 20% based on the gross volume of microcapsule
particles.

The present microcapsule, wherein the net volume of



m crocapsul e) . The present m crocapsul e, wherein the net vol une of

m crocapsul e particles wwth a particle dianeter of 5 mMmor less is |ess

t han 20%Wa36fh/ B84 he gross volume of m crocapsul e part ipgl8p23005digte net
vol une of mcrocapsule particles with a particle dianeter of 50 nmor nore
is less than 20% based on the gross volqﬂy of mcrocapsul e particles . The
present m crocapsule, wherein the net volunme of m crocapsule particles with
a particle dianeter of 5 nmor less is |less than 20% based on the gross
vol une of mcrocapsule particles, the net volume of mcrocapsul e particles
W h 2 par b ELBabaPLeE, o 130 0O TN Balt e8RS il 2QUaSed Pk ) e
gross vol une o At crocapsul e particles, Rd the ratio 0 vol urfe edi an
diameter/fil mthickness _is fraom 25 _tao 150. . The present m craqcapsul e,
wherein th eﬁﬁtléoﬁﬁﬁﬁ-B aﬁi%ﬁdcéﬁgﬁgeoﬁanﬁcﬁégﬁﬁIﬂﬁlgnfhfgfcle di anet er
of 5 Mmor less is |less than 20% based on th ross val unme of
particles,mfﬁéoﬁ@PSBS?uﬁﬁrgFC éroggﬁsﬁﬁé \Elmnt é% ﬂﬁﬁ{Qfﬁ%ﬁﬁﬂ%ﬂe
dianeter of 50 mmor nore is |l ess_than 20% based on the gross vol une of

ni cr ocapsuP@TpaFLEE| BethaAdPRRELFLPNAEMREGE GF ﬁglyﬂYéFhﬁﬁE? TFhe Sresent

m crocapsul e, wherein the net vol unme of ,
5 than 20% based on the gross volume of microcapsule

crocapsul e

.patticles, and the ratio of volume median diameter/film
thickness is from 25 to 150.
The presént microcapsule, wherein the net volume of
microcapsule particles with a particle diameter of 5 um or
10 less is less than 20% based on the gross volume of
microcapsule particlés, the net volume of miérocapsule
particles with a particle diameter of 50 pm or more is less
than 20% based on the gross volume of microcapsule
particles, and the film is made of'polyurethane.
i5 The present miCrocapsule) wherein the net volume of
miérocapsule-particles with a particle diameter of 5 uym or
less is less than 20% based on the gross volume of
microcapsule particles, the net volume of microcapsule
particles with a particle diameter of 50 pm or more is less
20 than 20%‘baéed on the gross volume of microcapsule
particles, the ratio of volume median diameter/film
thickness is from 25 to 150, and the film is made of
polyurethane.
The present microcapsule; wherein the weight ratio of

25 the'pesticidal compound to the compound represented by



m crocapsul e particles with a particle dianeter of 5 mMmmor less is |ess

t han 20% based on the gross volune of mcrocapsule particles, the net

vol unme ofwgie{@aaagul e particles with a particle di anet eeraba@afosazeor nore
is less than 20% based on the gross vol une of mcrocapsule particles, the
ratio of volunme nedian dianeter/filmthigkness is from25 to 150, and the
filmis nmade of polyurethane . The present m crocapsul e, wherein the weight
ratio of the pesticidal conpound to the conpound represented byfornula (1)
is from 20:100 to 40:100, the net volune of mcrocapsule particles with a

particle diangteL g& 5;IMQL| 6931h9 kSS9 oLARY, 2‘%014) bazqd QN Je G 0SS

vol ume of m crocapsu e particl es, "and the néet volume of m crocapsul e

particles mnthgguﬁguO%cIecg%%ggterlgk gtpcfégkl %ﬁan%te%s%ﬁ¥Q@gm?0W based

on the gross v psu e par resent ocapsule
wherein th rati est|C|daI ound t npound
represent ed® 8rﬁﬁF§ gP ﬁFf@ fBotPS 6Of§OVO ngnéﬁpvolune of
nlcrocapsule artlcl S mnth a artlcleﬁglaneter g&] or, less is |less
‘than 20% bBSEG°GAPFHESgPBES G ﬁmsanj Er 8€&pIA ém‘&a EHES OARE &

vol une of mcrocapsul e Eartlcles with a particle diameter of 50 nmor nore
is | eSs partlcles with a particle diameter of 50 um or more is less

than 20% based on the grosS-volume.of microcapsule
particles.
The‘present miérocapsule, wherein the weight ratio of
the pesticidal compound to the compound represented by
10 formula (I) is from 20:100’t6 40:100, the net volume sf
microcapsule particles with a particle diameter of 5 um or
less is less than 20% based on the gross volume of
microcapsule particles, the net volume of microcapsule
particles with a particle diameter bf 50 um or more is less
15 than 20% based on the gréss volume bf microcapsule
particles, and the ratio of Volume median diameter/film
thickness is from 25 to 150.
The present microcapsule, wherein the weight ratio of
the pesticidal compound to the compound represented by
20 formula (I) is frém 20:100 to 40:100, the net volume of
microcapsule particles with a particle diameter of 5 um or
less is less than 20% based on the gross volume of
microcapsule psrticles,_the net volume of microcapsule
particles with a particle diameteerf'SO um or more is less

25 than 20% based on the gross volume of microcapsule -



t han 20% based on the gross volunme of mcrocapsule particles, and the ratio
of volunme nedian dianeter/filmthickness is from25 to 150. The present

m cr ocapsybeoioifiefsgi N the weight ratio of the pesticidalpceapRAaypshsg0 t he
conmpound represented by fornula (1) is from20:100 to 40: 100, the net

vol une of mcrocapsule particles with a-particle dianeter of 5 nmor |ess
is less than 20% based on the gross volune of mcrocapsule particles, the
net volume of mcrocapsule particles with a particle diameter of 50 nm or
nore is | ess than 20% based on the gross vol une of m crocapsul eparticles,

and t he fib&k%cﬂ@??t %de%g%ﬁggﬁ’i‘% maEQegE[ g)%tﬁﬁ/g\r@t%ra%%a:psu' e, wherein

the weight“ratio o e pesticidal conpoun conpound represented by
formie (1), 1% SHETbE0L00 hecBcaRtable pebardl wis ol gsaisile,
on Lhe 91 08 RYSbATE Shai SLSERRRM 2oPRLY! Shepe e gl volm o,
ST =N R b e A
made of pol yurethane_. The present m crocapsule, which contains an
5 microcapsule particles with a particle diameter of 5 um or
less is less than 20% based oh the gross volume of
ﬁicrocapsule particles, the net volume of microcapsule'
particles with a parﬁicle.diameter of 50 pm or more is less
than 20% basedAon the gross Volume'of microcapsule
10 particles, the raﬁio of volume»median diameter/film
thickness is from 25 to 150, and the film is made of
polyurethane.
The present microcapsule, whiéh contains an
isothiazoliné derivative as_a preservatiQe, and wherein the
15 net volume of microcapsule particles with a particle'
diameter of 5 um or less is less than 20% based on the
gross volume of micrbcapsule particles and the net volume
of microcapsule particles with a particle diameter of 50 um
or more i1s less than 20% based on.the gross volume of
20 microcapsule particies;
The present microcapsule, which contains an
isothiazoline derivative as a preservative, and wherein the
net volume of microcapsule particles with a particle

diameter of 5 pm or less is less than 20% based on the

25 gross volume of microcapsule particles, the net volume of



i sot hi azoline derivative as a preservative, and wherein the net volunme of
m crocapsul e particles wwth a particle dianeter of 5 mMmor less is |ess

t han 20%Wa36fh/ B84 he gross volume of m crocapsul e part ipgl8p23005digte net
vol une of mcrocapsule particles with a particle dianeter of 50 nmor nore
is less than 20% based on the gross volu of m crocapsul e particles. The
present m crocapsul e, which contains an 1sothiazoline derivative as a
preservative, and wherein the net volune of mcrocapsule particles with a
particle diameter of 5 mmor less is |ess than 20% based on the gross

vol une of m.croc sul e ;r)paar%e ES. vsﬂennae A’Péugfe {l%ﬁég%&pgyl Opg];1 gl es

wth a partléie nm or €ess ased

gross vol une of .nmcroca uIe tlcle the ratio of volune nmedian
dlaneter/fﬂqﬁ%rﬁsE%essqﬁu”¥roﬁ %d§f§b e;w%%év J(‘)mcrocapsule whi ch
contains an |soth|az l'ine qirlvatlve a preserv%%lve and ereln t he net
vol une of G i d tQﬁu{?E*% aFRT P P2 8t or | ess
is less than 2096qb;ed on the gross v 0 apsul e particles, the
net vol une %f q?ﬁe]ss az\{)atr‘flﬁ‘)é di ameter of 50 nm or

nore is | ess than 2096based on the gross vol une of mcrocapsul e particles,
and tFe filmis TRgye@rgsent microcapsule, which contains an

isothiazoline derlvatlve as a preservatlve, and wherein the
net volume of microcapsule particles with a parfiéle_
diameter of 5 um or less is leés than 20% based on the
gross voiume of microcapsule particles, the net volume of
10 microcapsule particles with a particle diameter of 50 ym or
more is less than 20% based on'the gross volume of
.microcapsule particles, and the film is made of
polyurethane.
The present microcapsule,vwhich contains én
15 isothiazoline deriyative as aApreservative, and wherein the
net volume of microéapsule particles with a particlé
diameter of'5 um or less is less than 20% based on the
gross volume of microcapsule particies, the net volume of
microcapsule particles with a particle diameter of 50 um or
20 more is leés than 20% baséd dn the gross volume of
microcapsule particles, the ratio of volume mediaﬁ
diameter/film thickness is from 25 to 150, and the film is
made of polyurethane.
Ihe present microcapsule, which contains an

25 isothiazoline derivative as a preservative, and wherein the



pol yuret hane . The present m crocapsul e, which contains an isothiazoline
derivative as a preservative, and wherein the net volunme of m crocapsul e
particl eswoi2ofv/d7particle dianeter of 5 mmor less is | ess/JphanoRd% based
on the gross volunme of mcrocapsule particles, the net vol une of

m crocapsul e particles with a particle djaneter of 50 nmor nore is |ess

t han 20% based on the gross volune of mcrocapsule particles, the ratio of
vol ume nedi an dianeter/filmthickness is from25 to 150, and the filmis
made of pol yurethane. The present m crocapsul e, which contains an

| sot hi azol ngpﬁ‘é‘r LYat Ve 33 BESEELY ilv%’or@%n‘éﬁ?o“v‘it@iet NI ARy ratio of

t he pesti ci conpound to the conpound represented by formulla (1) is from

20: 100 to , h t m. Gr sule icles wih article

di anet er O?Qg}%%ﬁgﬁe?egg Fég ggg Bﬁ&nl%oéggﬁéeﬁ‘&ﬁﬁ%ﬁé’é&%éﬁkﬁofﬁﬁi of

m crocapsul e icles, and thevneaevo une m Gr, capsul%i% rticles wth a
[ on

particle dPSﬁg?éﬁugF 56 Wﬁfﬁ?cﬁgﬁg spF5§§C$%§n : b bassd E%g gr oss
20 § S0t hi a38FFRECRoPFval FPeoks 1557t 80P Tar F02"ard \EFEth cPha i ght rat i o
of the pesticidal conmpound to the conpound. .

5 gross volume of microcapsule particles, and the net volume
of microcapsule partiéles with a particle diameter of 50 um
or more is less than 20% based on the gross volume of
microcapsule particles.

The present microcapsule, which contains an

10 isothiazoline derivative as a preservative, aﬁd wherein the
weight ratio of the pesticidal compound to the compound
represented by formula (I) is from 20:100 to 40:100, the
net volume of microcapsule particles with a particle
diameter of 5 um or less is less than 20% based on the

15 gross volume of microcapsule particles, fhe net volume of
microcapsule particles with a particle diameter of 50 pm'br
more is less than 20% based on the gross volume of
microcapsule particles, and the ratio of volume median
diameter/film thickness is from 25 to 150.

20 The present microcapsule,>whi¢h contains an
isothiazoline derivative as é preservative, and wherein the
weight ratio of the pesticidal compound to the compound
répresented by formula (I) is from 20:100 to 40:100, the

net volume of microcapsule particles with a particle

25 diameter of 5 um or less is less than 20% based on the



represented by fornmula (1) is from20:100 to 40: 100, the net vol une of
m crocapsul e particles wwth a particle dianeter of 5 mMmor less is |ess

t han 20%We36fh/ 8w he gross vol ume of mcrocapsul e partipglr8p201b/948L1L
vol une of mcrocapsule particles with a particle dianeter of 50 nmor nore

is less than 20% based on the gross vol e of microcapsule particles, and
the ratio of volune nedian dianeter/filmthickness is from25 to 150. The
present m crocapsul e, which contains an isothiazoline derivative as a

preservative, and wherein the weight ratio of the pesticidal conmpound to

t he conmpound represented_by.formula (1) is.from.20;:100 to 40: , the net
vol une of %f%?%c%% Uf'e %gr ef8s® SP%eapﬁgFffgﬁg’dfége S? é%l %%npgr | ess
is less than 2096bas§d on Ehe?ross. glune OL. 1 craoca s%le B r%bcles, t he
net vol ume™bFrRTEPILapstfEpa ?chég wit K24 bghFigﬁg 8i§§et§r of "50 %m or
nore is |l ess than 20% based gBOtEe gross vglune of m c¢rocapsul e particles,
and the fiPAFeslfabesds tholtyaPat RAAED. OFnk ﬁr8§8ﬁF'NP§P8@aﬁzule, whi ch
contains an isothiazoline derivative as_a preservative, and wherein the
wei ght ratPbCBHPCRpeLpesPREF 48l S8onpBand B0t hB ¢6nPBERd °fepr esent ed by
formula (1) is from20: 100 to 40:100, the net volune of mcrocapsule
partiel es RPtnuncharieel e

The present microcapsuie, which contains an -
isothiazoline derivative as a preservative, and wherein thé
weight'ratio of the pesticidal Compound to thé éompound
represented by formula (I) is from 20:100 to 40:100, the

10 netbvolume of microcapsule particles with a particlé
diameter of 5 um or less is less than 20% based on the
gross volume.of microcapsule particles, the net volume of
microcapsule partiéles with a particle diameter of 50 um or
more 1is less.than‘ZO% based on the gross volume of

15 microcapsule particles, the ratio of volume meaian
diameter/film thickness is from 25 to 150, and the film is
madé of polyurethane.

The present microcapsule, which contains a pH
regulator and an isothiazoline derivative as a preservative,

20 and wherein the net volume of microcépsﬁle particles with a
partiéle diameter of 5 um or less is less than 20% based on
the gross volume of microcapsule particles and the net
volume of microcapsule particles with a particle diameter
of 50 pm or more is less than 20% based on the éross volume -

25 of microcapsule particles.



dianeter of 5 nmor less is |less than 20% based on the gross vol une of
m crocapsul e particles, the net volune of m crocapsule particles with a

particl e WoagriBr48f 50 MM or nore is | ess than 20% basegdrgapdihesed§PSs
vol une of mcrocapsule particles, the ratio of volune nmedian dianmeter/film

thickness is from25 to 150, and the filygis made of pol yurethane. The

present m crocapsul e, which contains a pH regul ator and an isothiazoline
derivative as a preservative, and wherein the net volune of m crocapsule
particles with a particle dianeter of 5 nmor less is |less than 20% based

on the gross vohye,of J0hcreapsulepact i ghesyand thenet, ygl ume of

m crocapsul e par rcPes with™a par? &re"ai ameter “of mmor nore is |ess

t han 20% based OF t he ﬁross.vok me _of .m croca S%Le particles. The pr.esent

mi cr ocapsuf 89U HAFRA 2Bt aMnd S8 5#1""?8 GFSt OFTaNG “aNSi 86t Ri §76155% e Vat i ve
as a preservative, and wherein the net volunme of m.crocapsul.e particles
with a part?eI€NaF &t ERSoPe5 HHOPS) BEe M6 TPEaE s En I8t GAea Yt Ko
gross volune of mcrocapsule particles, the net volunme of nicrocapsule
particl es BRThlalpafipRPECHi QhePelMoPI5BSRm &F HEPE Fgapegggtﬁéﬁeﬁoﬁﬁbased
on the gross volume of mcrocapsule particles, and the ratio of vol une

medi an di abee eB7PEF Y PhRBRNEESMESTPFORPRE St Bagt@cles, the net volume

bf.microcapSule particles>with a particle diameter of 50 pm
or more is less than 20% based on the gross volume of
microcapsulé particles, and the ratio of volume‘median
diameter/film thickness is from 25 to 150.°

10 _ The present microcapsule, which contains a pH
regulator and an isothiazoline derivative as a preservative,
and wherein the net volume of microcapsule particles with a
particle diameter of 5 pm or less is less than-ZO% based on
the gross volume of microcapsule particles, the net volume

15 of microcapsule particles with a particle diameter of SQ um
or more is less than 20% based on the gross volume of
microcapsule particles, and the film is made of
polyurethane.

The present microcapsule, which contains a pH

20 régulator and an isothiazoline derivative‘as é preservative,
and wherein the net volume of microcapsule particles with a
particle diameter of 5 pm or less is less than 20% based on
the gross volume of microcapsule particles, the net volume
of micrdcapsule particles with a particle diametef of 50 um

25 or more is less than 20% based on the'gross volume of



The present m crocapsul e, which contains a pH regul ator and an
i sothiazoline derivative as a preservative, and wherein the net volune of

m cr ocapsybeofaztisgl es with a particle dianeter of 5 nmmpehy/sbaSso4esd €SS
t han 20% based on the gross vol une of mcrocapsule particles, the net

vol ume of microcapsule particles with a pgrticle dianmeter of 50 mmor nore
is less than 20% based on the gross volune of mcrocapsule particles, and
the filmis nmade of polyurethane . The present m crocapsul e, which contains
a pH regulator and an isothiazoline derivative as a preservative, and

wherein th ’Eezt ga?%ﬂfsoé%%c(é%%;,gzﬁa% Pg{{gﬁc&_esvg\mgeamgggg?cl e di anet er

of 5 m"nor ess | on the gross vol une o mcrocapsul e

particles, f.he net | ure, .of ocapsy pagtycl Wi r e.
di anet er ofCI s (j/torrlnnfr1 et}f%c esés thg ]LZ%B/O aste%l giothégarggg %‘%ﬂn &5

of m crocapsuldfe o‘ﬁ Cjt the ratio of volune nedian dianeter/film

t hi ckness i"§'%% %uﬁesﬁl Whd the filmis made of polyurethane . The

present m crocapsul e, which contains ator_and an igothiazoline
erTvati ve ae. alHib ey dt G SR e VRECher GRESTAE: § BE 1 he |
pesti ci dal compound to the conpound represented by formula (1) is from

20: 10Q t o WWtQ%@%tar&/o’r%ﬁr%hb‘?fz?ﬁjc?%c%%m’%tb‘é?t?EI @sPhfpPRT¥ative,

and whereln the weight ratio of the pesticidal compound to
the compound represented by formula (I) is from 20:100 to
'40:100, the nét volume of microcapsule particles With‘a
particle diameter of 5 um or léss is.less.than 20% based on

10 the gross volumé of microcapsule particles, and the net
volume of microcapsule particles with a particle diameter
of 50 pm or more is less than 20% based on the gross volume
of microcapsule particles.

vThe present microcapsule, which contains a pH

15 regulator and an isothiazoline derivative as a preservative,
and wherein the weight ratio of the pesticidal compound to
the compound rebresented by formula (I) is from 20:100 to
40:100, the net volume of microcapsule particles with a
"particle diameter of 5 pym or less is less than 20% based on

20 the'gross volume of microcapsule particles, the ﬁet'volume
of microcapsule particles with a particle diameter of 50 um
or more is less than 20% based on the gross volume of
microcapsule partiéles, and the ratio of volume median
diametér/film thickness is from 25 to 150.

25 The present microcapsule, which contains a pH



particle dianmeter of 5 mmor less is |less than 20% based on the gross
vol ume of m crocapsule particles, and the net volune of m crocapsul e

particl esygihiy/d7Rgrticle diameter of 50 nmor nore is lpeggpidigised@o based
on the gross volunme of mcrocapsule particles. The present m crocapsul e,

whi ch contains a pH regulator and an isojhiazoline derivative as a

preservative, and wherein the weight ratio of the pesticidal conpound to
t he conpound represented by forrmula (I) is from20:100 to 40: 100, the net
vol une of microcapsule particles with a particle dianeter of 5 nmor |ess

is | th % tk f. . | € | h
et vol unme BFCREEP b anCuT parrreres o AP ee o AnErar B0 Y5t or

nore is |less than 20% based on,the _gr.oss .volune of .m.cyrqcapsul e rticles,
o the ratng BRCsa T DRt Ak S8 P Rhe BB el WP e €59

The present, m crocapsul e, which _contains _a pHrequl ator._and an .i sothi azoline
derivati ve%% SOBPSEBHvé?P§8,SeQF8 er gPﬁﬂFﬁé‘ v(gllfgﬁ‘ts & ZZJP‘ ]toaje to
pesticidal conmpound to the conpound represented by formyla (1) .is from

1 20:100 to 48:488: tRe net Voilufe of WEF&’G&B%&@ éé‘rrttilm&s Sﬁjttﬁl & particle
diameter of 5 mmor |ess is |ess than 20% based on the grgss vol une of

ni cr oeapsuP@rpaftiechéadmetfe Rt SvHMURE SFSHI dfodgSsultéapartitciesSad R a

particle diameter of 50 mm
the gross volume of microcapsule particles, the net volume

of microcapsule particles with a particle diameter of 50 um
or more is less thah'ZO% based on the gross volume of
microcapsule particles, and the-film is made of

10 polyurethaﬁe.

The present microcapsule, which contains a pH
regulator and an isothiazoline derivative as a preservative,
and wherein the weight ratio of the pesticidal compound to
the compound represented by formula (I) is from 20:100 to

_15 .40:106, the net volume of microcapsule partiéles with a
particlé diameter of 5 um or less is less than 20% based on
the gross volume of ﬁicrocapsule particles, the net volume
of microcapsule particles with a particle diameter Qf 50 pm
or more is less than 26% based on the gross volume of

20 'microcapsule particles, the ratio of volume median-
diameter/film thickness is from 25 to 150, and the film is

made of polyurethane.

Examples

25 Hereinafter, the present invention will be described



or nore is less than 20% based on the gross vol une of m crocapsul e
particles, and the filmis made of pol yurethane . The present m crocapsul e,
whi ch conweiosy@d7mabl regul ator and an isothi azoline deri varijps1e859as9
preservative, and wherein the weight ratio of the pesticidal conmpound to

t he conpound represented by fornmula (1) 3¢ from 20: 100 to 40: 100, the net
vol ume of m crocapsule particles with a particle dianmeter of 5 mmor |ess
is less than 20% based on the gross vol une of mcrocapsule particles, the
net volume of mcrocapsule particles with a particle dianmeter of 50 nm or

nore is |ess Lhan 30%:hased Ot Be GrESS AR QTS QGaPSWS particl es,

the ratio of volune nedian dianeter/filmthickness'is from25 to 150, and
the filmi f LY Ur a rei naf , b t

nventi on GTTEBE e it Borg S A By Ay o "oodiari o Sekpl es and
test exanples, which the present invention is not limted to. Production
Exanple 1 250 g of clothianidin and 750 g of nethyl O- acetylricinoleate
(Ri csi zer é%hgi nanu&actuged by Itoh G| Chemicals Co., Ltd., content:
95.5% wer 6T ATREGTPPhE*PERIFt Ant mixture is referred to as the nixture

1_1)i5The 250 g of clothianidin and 750 g of methyl o~
acetylricinoleaté (Ricsizer C-101, manufactured by Itoh 0il
Chemicals Co., Ltd., content: 85.5%) were mixed (the
resultant mixture is reférred to as the mixture l—l).‘ The
mixture 1-1 Qas_stirred with a rotor—statér homogenizer
10 (Polytron Homogenizer, maﬁufactured by KINEMATICA AG) to
grind clothianidin contained in the mixture 1-1 for about
10 minutes (the resultant mixture is referred to as the
mixture 1-2). The»clbthianidin particles in the mixture 1-
2 had a volume median diameter of 0.5 mm.
i5 . The mixture 1-2 was fed into Dyno Mill (manufactured
by WILLY A. BACHOFEN AG. MASCHINENFABRIK, vessel sizé: 600
mL, filled with 1,150 g of spherical glass of 1 mm diameter,
revolution speed of impeller: 12 m/sec as a peripheral
- speed) at a rate of 3 L/hr to further grind the
20 clothianidin particles (the resultant mixture is referred
to as the mixture 1-3). The clothianidin particles in the
mixture 1-3 had a volume median diameter of 2.4 pm, wherein
the net volume of the particles with a diameter of 10 pm or
more was 1.6% based on the gross volume of microcapsule

25 particles.



m xture 1-1 was stirred with a rotor-stator honogeni zer (Polytron
Honogeni zer, manufactured by KINEVATICA AG to grind clothianidin contained

in the mwbhuof74szf or about 10 minutes (the resultant pifh¥sRobSeef erred
to as the mxture 1-2) . The clothianidin particles in the m xture 1- 2 had

a volunme nedian dianeter of 0.5 nm The g xture 1-2 was fed into Dyno MII
(manufactured by WLLY A . BACHOFEN AG MASCHI NENFABRI K, vessel size: 600
m., filled with 1,150 g of spherical glass of 1 mmdianmeter, revol ution

speed of inpeller: 12 msec as a peripheral speed) at a rate of 3 L/hr to

further grind wggé_)g; ' 8p! ha RELELELER-6NeSTeRHLLADY i Kl wre i s referred

to as the m xture clothranrdin particles in the m xture 1-3 had

I dj di . ' .
par i ol 65 W 1A SOTV AL B CorT A0 ol hof SUUG § S0 bHehVaR PRETEPS

| f alrre e_er nm or ~ hor € " was € gross

vol une of mcroc . ticl . To 100 f t i 1- dded 21.6
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m xture 1-4 was kept at 200C for 2 4 hours (the resultant m'xturi IS
referfed t5ERT¥$R %9X§%r%hg_@}x?ure 1-4). "The mixture 1-4 was kept

at 20°C for 24 hours.(the resultant mixture is referred.to
as the mixture 1-5).
To 108.8 g Qf water (deionized water) were added 12.4°
g of ethylene glycol and 12.6 g of gum arabic (Arabic Cole
10 SS manufactured by SAN-EI YAKUHiN BOEKI CO., LTD.) to
prepafe an aqueous phase. All of the aqueous phase and all
of the mixture 1-5 were mixed (the resultant mixture is
referred to as the mixture 1-6).
The mixture 1-6 was stirred with a homogenizer (T.K.
15 - Autohomémixer, ménufactured by PRIMIX CORP., revolution
speed: 9,000 rpm) at room temperature to form liquid
droplets in water (the resultant mixture is referred to as
the mixture 1-7).
The mixture 1-7 was stirred at 60°C for 24 hours to
20 give an aqueous suspension composition of clothianidin
mi;rocapsules (hereinafter, referred to as the aqueous
suspension composition 1).
The resultant microcapsules had a volume median
diameter of 20.9 upym, wherein the net volume of the

25 microcapsules with a particle diameter of 5 um or less was



To 108.8 g of water (deionized water) were added 12.4 g of ethylene glycol
and 12.6 g of gum arabic (Arabic Cole SS manufactured by SAN EI YAKUH N

BOEKI COwol2dfd/13744@ Prepare an aqueous phase. Al of thecagpanysspase and
all of the mxture 1-5 were m xed (the resultant m xture is referred to as

the mxture 1-6) . The mixture 1-6 was sihrred with a honogenizer (T. K.
Aut ohonmom xer, manufactured by PRIM X CORP., revolution speed: 9,000 rpn
at roomtenperature to formliquid droplets in water (the resultant m xture
is referred to as the mxture 1-7) . The mxture 1-7 was stirred at 60 0C

for 24 NOugsqho,die 3R BANCOUS SUSRANRION CHIRAYIIAN f Flathi A din

m cr ocapsul es- (hereina r, rred to as the aque suspensi on

conposition_1).,The resultant m crocaps I i,an.di anet er of
205 mm | RS B CRE GotU08I e OF ho htaratasT et B AR O
di anet er 01&.5 mm_or Ie§§ was8. 9% based on .t he %rdoss vol une. of m crocapsul e
particl es, SARBERE REt *YoPInS Tof" fie “Fi Oc &S S T & 1art i o1 &4t anet er
of 50 mm or nore was 0% based _qgn_the gross vol une of m crocapsul e
particl es. °Br B‘&GEPFBHSE?c&rTBIaétécégﬁ'g of clothianidin and 750 g of nethyl
0-

5

Production Example 2
250 g of clothianidin and 750 g of methyl O-
acetylricinoleate (Ricsizer C-101, ﬁanufactured by Itoh 0il
Chemicals Co., Ltd., content: 95.5%) were mixed (the
10 resultant mixture is referred té as the mixture 2-1). The
mixture 2-1 was stirred with a rotor-stator homogenizer
(Polytrén'Homogenizer, manufactured by KINEMATICA AG) to
griﬁd clothianidin contained in the mixture 2-1 for about
10 minutes (the resultant mixture is referred to as the
15 mixture 2—2): The cléthianidin particles in the mixture 2-
2 had a volume median diameter of 0.5 mm.
The mixture 2-2 was fed into Dyno Mill (manufactured
by WILLY A. BACHOFEN AG. MASCHINENFABRIK, vessel size: 600
mL, filled with 1,150 g of spherical glass of 1 mm diameter,
20 re&olution speed of impeller:‘lZ m/sec as a peripheral
speed) ét a rate of 3 L/hr to further grind the
clothianidin particles (the resultant mixture is referred
to as the mixture 2-3). The clothianidin particles in the
mixture 2-3 had a volume median diameter of 2.7 um, wherein

25 the net volume of the particles with a diameter of 10 pm or



acetylricinoleate (Ricsizer C 101, manufactured by Itoh G| Chem cals Co.,
Ltd., content: 95.5% were mxed (the resultant mxture is referred to as

t he m xt uge 28rolz7743The mi xture 2-1 was stirred with a r ep@fpatidhuse
honogeni zer (Pol ytron Honogeni zer, manufactured by KINEVATICA AG to grind

clothianidin contained in the mxture 2-% for about 10 m nutes (the
resultant mxture is referred to as the mxture 2-2) . The clothianidin
particles in the mxture 2- 2 had a vol une nedi an dianeter of 0.5 mm The
m xture 2-2 was fed into Dyno MI| (manufactured by WLLY A . BACHOFEN AG

MASCHI NENFABRI K, vessels sl z&.q 000 v £ i 1,450. i cal

glass of 1 m"negiW;iarrsgtsle'red,o r%evo (%.Itl on spe%%ééo%ed‘(grr\%{éljﬁ? e?%sﬁigﬁézggggéa

peri pheral s t arate of 3 L/hr to further grind the clothianidin
(q#¥¥i le

particles e resultant mxture is referred to as the mxture 2-3) . The
clothianidin particl in mxture 2-3 had a volu i an_di ameter of
2.7 mm, wherei r?[(% f}eo‘?ﬁeq %[)I “beXL{‘t%e p%r?ivé?sésaétﬁi?(g‘a%fggaﬁe?graof 10 mm
ornore was 1.9% based on the grpss v me mi crocapsul e rticles . To
700 6 of & R SAARE A WIS U1 S P SHuat fof o Boby Eher el SoRe atr

L- 75, adduct of trimethyl ol propane and tol uenedi i soc%(anate, manuf act ured by

SUM KA BAYPRAURCHHANEE BA SOqYaRatey MR Tt esd Rl P AT KM RRYFR i s

URETHANE CO., LTD.) at 40°C (the resultant mixture is
referred to as the a mixture 2-4). The mixture 2-4 was
kept at 40°C for 5 hours (the resultant mixture is referred
to as the mikture 2-5). |

10 To 108.8 g of water (deionized water) were added 12.4
g of ethylene glycol and 12.6 g of gum arabic (Arabic Cole
SS manufactured by SAN-EI YAKUHIN BOEKI CO., LTD.) to
prepare an agueous phase. All of the aqueous phase and all
of the mixture 2-5 were mixed (the resultant mixture is

15 referred to as thé.mixture 2-6).

The mixture 2-6 was stirred with a homogenizer (T.K.
Autohomomixer, manufactured by PRIMIX CORP;, revolution
speed: 9,000 rpm) at room temperature to form liquid

~ droplets in water (the resultant mixture is referred to as
20 the mixtﬁre 2=-7).

The mixture 2-7 was stirred at 60°C for 24 hours to
give an aqueous suspension composition of clothianidin
microcapsules (hereinafter, referred to as the‘aqueous
suspension composition 2).

25 The resultant microcapsules had a volume median



referred to as the a mxture 2-4) . The m xture 2-4 was kept at 40 OC for 5
hours (the resultant m xture is referred to as the mxture 2-5) . To 108.8

g of wat ejoLdfyBH4ged water) were added 12.4 g of ethyl epg/ 8bii60doqgnd 12. 6
g of gum arabic (Arabic Cole SS manufactured by SAN-EI YAKUH N BCEKI CO.,

LTD.) to prepare an aqueous phase. Al of,the aqueous phase and all of the
m xture 2-5 were mxed (the resultant mxture is referred to as the m xture
2-6) . The mxture 2-6 was stirred with a honogeni zer (T. K.

Aut ohonom xer, manufactured by PRIM X CORP., revolution speed: 9,000 rpm

at roomte [ re to-.fo Li qui r.oplets i t (t sultant m xture
isr eferreggg%lgtégrt ﬁfaf %1%?31%'2%‘%&1%5%% Qtel%r\épozl?%'ewf?est{h?erred at 60 0C
for 2 4 hours to gi Vﬁ an_agyequs sgsp nsi on c%réposoi i50n mof rclloetshsf e‘%isdi n

mi cr ocapsul'eSTPRAPEIASPt 8P T0r 8f BAFEA LS 8¢ F1RE SEqidous Hlisension
conposition_ 2 ) The resultant m crocapsul es had a vol une nedi.andi aneter
o077 L GePaPAct A hBE 6PN "G CTRe O B AraRRAL ST o P ol o
diameter of 5 mmor |ess_was 11.6% based on the gross vol une of

mi cr ocapsuPBApaPei BRESYOAHASt RE hEE Toransaprilfe MidbCapliesSfith a

particle dianeter of 50 mmor nore was 0% based on the gross vol une
5 diameter of 50 um or more was 0% based on the gross volume

of microcapsule particles.

Production Example 3
250 g of clothianidin and 750 g of methyl O-

10 acetylricinoleate (Ricsizer C-101, manufactured by Itoh 0il
Chemicals Co., Ltd., content: 95.5%) were mixed (the
resuitant mixture is feferred to as the mixture 3-1). The
mixture 3-1 was.stirred with a rotor-stator homogenizer
(Polytron Homogenizer, manufactured by KINEMATICA AG) to

15 grind clothianidin contéined in the migture 3-1 for about
lO.minutes (the resultant mixture is referred to as the
mixture 3-2). The clothianidin particles in thevmixture 3-
2 had a volume median diameter of 0.5 mm.

The mixture 3-2 was fed into Dyno Mill (manufactured

20 by WILLY A. BACHOFEN AG. MASCHINENFABRIK, vessel size: 600
mL, filled with 1,;50 g of spherical glass of 1 mm diameter,
revolution speed of impeller: 12 m/sec as a peripheral
speed) at a rate of 3 L/hr to further grind the |

clothianidin particles (the resultant mixture is referred

25 to as the mixture 3-3). The clothianidin particles in the



of m crocapsule particles. Production Exanple 3 250 g of clothianidin and
750 g of methyl QGacetylricinoleate (Ricsizer CG1A, manufactured by I|toh

O | Cheniwelw10Ga7743Lt d., content: 95.5% were mixed (thecrgsrib/aspugom xt ure
is referred to as the mxture 3-1). The m xture 3-1 was stirred with a
rotor-stator honogeni zer (Polytron Honmogeni zer, manufactured by Kl NEMATI CA
AG to grind clothianidin contained in the mxture 3-1 for about 10 m nutes
(the resultant mxture is referred to as the m xture 3-2) . The
clothianidin particles in the mxture 3- 2 had a volune nmedi an di aneter of

0.5 mMmm The.m re_g3- i nt | nufeact wr b Y, A .
BAMEN.@%%%%?N%\&%%%? K?S_gggge@egix a8, Mé“&%)“ e%L@ P ed \?Qﬂ}'hx'f}é%&%g of

spherical ghasgoplyd) IRLILBIMERE! patBYRhULT g BPECH;Aheline Lo T W SeC as

a peripheral spéeed) at a rate of rto er grin thi ani din

particles (the resultapt m xture is referred to as the.m xtur -3) . The
cIothianid%ﬁr%aV?FC#é§°iRaFﬁgn?gthﬁg %ngﬁagoéuwglSke%ﬁgyﬁg%pgﬁgﬁ%ter of

2.5 nn1,.mher§in the net volunme of the particles with a dianmeter of 10 mm
or more waR2it894BAsed on the gross vol ume of microcapsule particles . To

100 g_of the m xtur - 21.
g5 To 180BgBO%aghgdgggture63g3oaa% added 21.6 g of a

polyisocyanate (Sumidur L-75, adduct of triméthylolpropane
and toiuenediisocyanate, manufactured by SUMIKA BAYER
URETHANE CO., LTD.) at 30°C (the resultant mixture ié
- referred to as the mixture 3—4). The migture 3—4 was kept
10 at 30°C for 20 hours (the resultant mixture is refefrea to
as the mixture 3-5).
To 10é.8 g of water (deionized water) were added 12.4
g of ethylene glycol and 12.6 g of gum arabic (Arabic Cole
SS manufactured by SAN-EI YAKUHIN BOEKI CO., LTD.) to
15 prepare an aqueous phase. Ail of the équeous phase and all
of the mixture 3-5 were mixed (thé resultant mixture is
referred to as thé mixture 3-6).
The mixture 3-6 was stirred with a homogenizer (T.K.
Autohomomixer, manufactured by PRIMIX CORP., revolution
20 speed: 9,000 rpm) at room temperature>to form liquid
droplets in water (the resultant mixture is referred to as
the mixture 3-7).
The mixture 3-7 was stirred at 60°C for 24 hours to
give an aqueous suspension composition of clothianidin

25 microcapsules (hereinafter, referred to as the agqueous



pol yi socyanate (Sum dur L-75, adduct of trinethyl ol propane and
t ol uenedi i socyanat e, manufactured by SUM KA BAYER URETHANE CO., LTD.) at 30

0C (the ngaubigudb4e xture is referred to as the m xturepdrdbro10/d88897 Xt ure
3-4 was kept at 30C for 20 hours (the resultant mxture is referred to as

the mxture 3-5) . To 108.8 g of water (ggeionized water) were added 12.4 ¢
of ethylene glycol and 12.6 g of gum arabic (Arabic Cole SS manufactured by
SAN- EI ' YAKUHI N BOEKI CO., LTD.) to prepare an aqueous phase. Al of the
aqueous phase and all of the mxture 3-5 were m xed (the resultant m xture
is referred to as.the m xturt .3-6%). The m xture 3-6 was stirred wth a
hoanenize?ufﬁén§?9nAﬁ?8HSﬁﬁ iX8r 7/ ranuf act ur ed by PRIM X CORP., revol ution

speed: 9,000 rp at room t erature to form/liquid droplets in water (the
resul tant nixtu ei§e?8$g%P§ng8r8§a?ﬁ89ﬁfx§ﬁgeaBY?gumeTﬁg%ﬁFQture 3-7 was
stirred at 60 OC for 24 _hours to-%ive an aqueous iuspen i on conposition of
cl ot hi ani dfH2HEEPBcApstfes PRer BPRAPELBr FPPePEFr &G1EB a8 tﬁge
aqueoussuspensi on conposition 3 ) . The resultant m_crocapsules had a

vol une medhrhfreFanReReesofidh asdppinet@hePdi A HRe Ofet 96 uRe df %he -

m crocapsules with a dianmeter of 5 nmor |less was 7.9%
5 based on the gross volume of microcapsule particles, and

the net volume of the microcapsules with a diameter of 50
um or more was 0.4% based on the gross volume of

microcapsule particles.

10 Production Example 4
.250 g of clothianidin and 750 g of methyl O-
acetylricinoleate (Ricsizer C-101, manufactured by Itoh 0il
Chemicals Co., Ltd., conteﬁt: 95.5%) were mixed (the
resultant mixture is referred to as the mixture 4—1). The
15 mixture 4-1 was stirred with a rotbr—stator homogenizer'
(Polytfon Homogenizer, manufactured by KINEMATICA AG) to
grind clothianidin. contained in the mixture 4-1 for about
10 minutes (the resultant mixture is referred to as the
mixture 4-2). The clothianidin particles in the mixture 4-
20 2 had a volume median diaﬁeter of 0.5 mm.
The mixture 4-2 was fed into Dyno Mill (manufactufed
by WILLY A. BACHOFEN AG. MASCHINENFABRIK, vessel size: 600
mL, filled with 1,150 g of spherical glass of 1 mm diameter,
revolution speed of impeller: 12 m/sec as a periphéral

25 speed) at a rate of 3 L/hr to further grind the



based on the gross volune of mcrocapsule particles, and the net vol une of
the mcrocapsules with a dianmeter of 50 mm or nore was 0.4% based on the

gr oss volwaBofif13Mgr ocapsul e particles. Production Exanmplkgfr0dd9sedsof
clothianidin and 750 g of nmethyl Cacetylricinoleate (R csizer C 101,

manuf actured by Itoh Q1 Chenmicals Co., 44d., content: 95.5% were m xed
(the resultant mxture is referred to as the mxture 4-1) . The mxture 4-1
was stirred with a rotor-stator honogeni zer (Polytron Honogeni zer,

manuf act ured by KINEMATICA AG to grind clothianidin contained in the

m xture 4- él‘fg_%%)igmkﬁ%glgla@&%tﬁ% (Lhe rr%%lﬂﬂllttaa’}ltt WX T3S rgﬁéﬁ%% to as

the m xtur othianidin particles 1h the mxture d a

vol ume nedi_an_di aneter. _of 0.5 The mi xt 4-2. . fed into . | |
volure an o gl 6,00,3 1 T Mauie o L Ly a1
nmL, filled with 1,15 f spherical q]. f 1 di t | ut.
fspeeﬂ of iﬁ’f)élnglé?: %Ig ﬁxagle@ &?ﬁyn%gﬂe %I%Z.I lsaﬁ(beetm? é{fa?'rsg':“g“’(r)s’%ge%%r?nto
urt he i nd thecl ot hi ani di ticl, th | t.ant m xt i f d
o ao the FIgt GPE HOBEme Piie LERoBRIGriaaT Pt & 5 T e G kLt 25 had

a volune nedian dianmeter of 2.5 mm, wherein the net volume of the
parti el es WPER H2di anBfePasPd1@NmANGr gross volume of microcapsule

particles.

To 100 g of fhe mixture 4-3 was added 9.8'g of a
polyisocyanate (Sumidur L-75, adduct. of trimethqulpropane
and toluenediisocyanate, manufactufed by SUMIKA BAYER

10 URETHANE CO., LTD.) was added at 40°C (the resultant
mixture isireferred to as the mixture 4—4).' The mixture 4-
4 was kept at 40°C fof 20 hours (the resultant mixture is
referred to as the mixture 4-5).

To 108.8 g of water (deionized water) were added 5.6 g

15 of ethylene glycol and 12.6 g of gum arabic (Arabié Cole SS
manufactured by SAN-EI YAKUHIN BOEKI CO., LTD.) to érepare
an aqueous phase. All of thé aqueous phase and all of the
mixture 4-5.were mixed (the resultant mixture is referred
to as the mixture 4-6).

20 The mixture 4-6 was stirréd with a homogenizer (T.K.
Autohomomixer, manufactured by PRIMiX CORP., revolution
speed: 9,000 rpm) at room temperature to form liquid
droplets in Qater (the resultant mixture is referred to as
the mixture 4-7). |

25 The mixture 4-7 was stirred at 60°C for 24 hours'to



nore was 1. 8% based on the gross volune of mcrocapsule particles . To 100
g of the mxture 4-3 was added 9.8 g of a polyisocyanate (Sum dur L-75,

adduct ofwpnhigishubol propane and tol uenediisocyanate, mpayfipsdibosdsdoy
SUM KA BAYER URETHANE CO., LTD.) was added at 40 OC (the resultant m xture

is referred to as the mxture 4-4) . Thesgixture 4- 4 was kept at 40 OC for
20 hours (the resultant mxture is referred to as the mxture 4-5) . To
108.8 g of water (deionized water) were added 5.6 g of ethylene glycol and
12.6 g of gum arabic (Arabic Cole SS rranuf actured by SAN-ElI YAKUH N BOEKI

D LTD.) ghqePLEPaLe A Adieaus ANt oilds ol diie, Adeas s, and all of

the m xtur mxed e resu mxture 1s referred to asthe

m'xture46 The mxtur stlr t onqgel
Aut ohomoni X Froﬁgﬁﬁlulcetsure reln%%%ﬁl érﬁ%%.rvyeéqvtaq h‘h on és1pe de(glbs 000 rpm

at roomten'Bergture to form.l qldropl ets in water (the resultant m xture
i s referred"PBES e TA%Y uc‘rl& The mxture 4-7 was stirred at 60 0C

for 24 hours togive an graeous suspen5| cq{%iomtl of cl ot hi ani din
m crocapsul es (Réfeff nt BEETCEFR I ES 1 Uil ep‘%r?s’fon
conposition 4). .

5 diameter of 19.8 pm, wherein the net volume of the
microcapsules with a diameter of 5 um or less was 9.4%
based on the gross volume of microcapsule particles, and
the net volume of the microcapsules with a diameter of 50

um or more was 0.4% based on the gross volume of

10 microcapsule particles.

Production Example 5
250 ‘g of clofhianidin and 750 g of methyl O-
aéetylricinoleate (Ricsizer C-101, manufactured by Itoh 0il
15 Chemicals_Co., Ltd., content: 95.5%)Awere mixéd (the
resultant mixture is referred to as the mixture 5-1). The
mixture 5-1 was stirred with a rofor—stator homogenizer
" (Polytron Homogenizer, manufactured by KINEMATICA AG) to
girnd clothianidin contained in the mixture -5-1 for about
20 10 minutes (the resultant mixture is'referred to as the
mixture 5-2). The clothianidin particle§ in the mixture 5-
2 had a volume median diameter of 0.5 mm.
The mixture 5-2 was fed into Dyno Mill (manufactured
by WILLY A. BACHOFEN AG. MASCHINENFABRIK, vessel size: 600

25 mL, filled with 1,150 g of spherical glass of 1 mm diameter,



The resultant m crocapsul es had a volunme nedi an di aneter of 19.8 nm,
wherein the net volunme of the mcrocapsules wwth a dianeter of 5 mMmmor |ess

was 9. 4%Rasefh/Biqshe gross vol une of mcrocapsul e part ipgl8p201806bsghe net
vol une of the mcrocapsules with a diameter of 50 nmor nore was 0.4% based

on the gross volunme of mcrocapsul e partycles. Production Exanple 5 250 g
of clothianidin and 750 g of nethyl Qacetylricinoleate (Ricsizer C 101,
manuf actured by Itoh O1 Chemcals Co., Ltd., content: 95.5% were m xed
(the resultant mxture is referred to as the mxture 5-1) . The m xture 5-1

was stirred with_a rotor-stator,_honogeni zer (,Pal ytron Ho ni_zer,

manuf act ur 68 By KE REMREFEA R FESGEEEd SPoFEas G oo At iaRatn. t he

‘m xture 5-1 for about 10 minutes_(the resultant mxture. is referred to as
the mixtur&P8s%) ?tTﬁeréFStﬁgagi&/hrpgpt?BFggangfﬁgdn%QFhre 5- 2 had a
vol une nedi an di aneter of 0.5 nmm The mxture 5-2 was fed intq no, M 11
(manuf act uFeatBy e ety R CRAEREFENTAGE SRR éﬁPHEN?ﬁ%RF@,1§e§§£FQ§P£e: 600
m., filled with 1,150 g of spherical glass of 1 .nm dianeter,revolution
speed of ihpPepfebhe1RiffuEe as34-pefPphetafrhdpeddinaPag tigtl®sofi™3 Henr to

further grind the clothianidin particles (the resultant m xture is referred
- mixture 5-3 had a volume median diameter of 2.9 pm, wherein

the net volume of the particles with a diameter.of 10 ym or
more was 3.4% based on the gfoss volume of microcapsule
particles.
To 100 g of the mixture 5-3 was added 21}6 g of a
iO -bolyisocyanate (Sumidur L-75, adduct of trimethylolpropane
and toluenédiisocyanafe, manufactured by SUMIKA BAYER
URETHANE CO., LTD.) at 40°C (therresultant mixture 1is
referred to as the mixture 5-4). The mixtﬁre 5-4 was kept
at 40°C for 10 hou:s (the resultant mixture is referred to
15 as the mixture 5-5).
To 108.8 g of water (deionized water) were added 12.4
g of ethylene glycol and 12.6 g of gum arabic (Arabic Cole
SS manufactured by SANfEI YAKUHIN BOEKI CO., LTD.) to
prepare an aqueous phase. All of the aqueous_phasé and all
20 of the mixture 5-5 were mixed (the resultant mixture is
referred to as the mixture 5-6).
The mixture 5-6 was stirred with a homogenizer‘(T.K.
Autohomomixer, manufactured by PRIMIX CORP., revolution
speed:v9,000 rpm) at room temperature to form liquid

25 droplets in water (the resultant mixture is referred to as



to as the mxture 5-3). The clothianidin particles in the mxture 5-3 had a
vol unme nedi an dianeter of 2.9 mm, wherein the net volunme of the particles

with a diwgehaiizefszl0 M or nore was 3. 4% based on the @gregp0i@bia®y Of

m crocapsul e particles . To 100 g of the m xture 5-3 was added 21.6 g of a

pol yi socyanate (Sum dur L-75, adduct of E%<Am=3t hyl ol pr opane and

t ol uenedi i socyanate, manufactured by SU BAYER URETHANE CO., LTD.) at 40
- 0C (the resultant m xture is referred to as the m xture 5-4) . The m xture

5-4 was kept at 40 OC for 10 hours (the resultant mxture is referred to as
t he m'xturgh urQ 278 g of water (deionized water) were added 12.4 g

of ethylen SI yco and”12/6 g of gum arabic (Arabic Cole SS manufactured by
SAN- EI  YAKUHI N

aqueous phase aEgEaF‘FL f‘lkfehg 31 ‘%fao prepa(e\%e%g: ﬁ@u?du%rpgqu‘so fis ntfgrrfgfure

is referred to as the m xture 5-6). . The m xture 5-6 s.stirr dvmtha
honogeni zeP1F§. @R aq}&GPBﬁoﬁBﬁPﬁ@FloﬁaW&S&Fé@%)?fPﬁl e D revolution
speed: 9,000 rpm roomtenperature to form]iquid droplets in water (the

resul t ant W%FGFépﬁglPéf oPPEGIPGLASENe IRTREFRE 55775 e aAY&W S 5- 7 was

stirred at 600C for 2 4 hours to
suspen81on composition 5).

' The resultant microcapsules had a volume median
diameter of 19.6 pm, wherein the nét volume of the
microcapsules with a diameter of 5 pm or less was 9.1%
based on the gross volume of microcapsule particles? and

10 the nef volume of the microcapsules with a diameter of 50
um or more was 0.3% based oh the gross volume of

microcapsule particles.

Production Ekamplé 6

15 250 g of clothianidin and 750 g of methyl O-
acetylricinoleate (Ricsizer C-101, manufactured by Itoh 0Oil
Chemicals Co., Ltd., content: 95.5%) were mixed (the
resultant mixture is referred to as the mixture 6-1). The
mixture 6-1 was stirred with a rotor-stator homogenizef

20 (Polytrqn Homogenizer} manufactﬁred by KINEMATICA AG) to
grind clothianidin contained in the mixture 6-1 for about
10 minutes (the resultant mixture is referred to as the
mixture 6-2). The clothianidin particles in the mixture 6-
2 had a volume median diameter of 0.5 mm.

25 The mixture 6-2 was fed into Dyno Mill (manufactured



gi ve an aqueous suspension conposition of clothianidin mcrocapsules
(hereinafter, referred to as the aqueous suspension conposition 5). The
resul t antwgig{opgansgul es had a vol ume nmedi an di anet er of p¢QuP201hs94891€r €1 N
the net volume of the microcapsules with a dianeter of 5 nmor |ess was

9. 1% based on the gross volunme of mcroceapsule particles, and the net

vol unme of the m crocapsules wwth a dianeter of 50 nmor nore was 0. 3% based
on the gross volunme of mcrocapsul e particles. Production Exanple 6 250 g
of clothianidin and 750 g of nethyl Oacetylricinoleate (R csizer C 101,

nanufacturgg‘pyLi§o£ C%Acﬁbﬁﬁgcﬁés @§SCHEEENFA%QERB”%§ %@lS%#z@er% B xed

(the resultant " mxture 1S referred as’the mxture he mixture 6-1
was stirre roto gen zer. % ol ytr.an ni
nanufactufg %%ﬁﬁ E§5 thof ﬁa ¥ |% cgﬁgg?ﬁé |n Ne

m xture 6-1 fog gbout 10 al tes %Rge [ei? 9nt m_xture is eferred to as
thF nlxtug%e%Pd? l%ﬂe88?§ hPant8PRpafFti cre®/ PRt RE i REaré& §ra} had a
vol ume nedi an djaneter of 0.5 The ture 6-2 mas f dinto no M|
(manuf act LFREMY) VR ELY Aate E}EE%KP£&$ON%S€H RENEABRAK tFessel EYze 600

m., f|IIed with 1,150 g of spherical glass of 1 nn1d|aneter
_clothianidin particles (the resultant mixture is referred

to as the mixture 6-3). The clothianidin particles-in the
mixture 6-3 had a &oiume median diametef of-2.9 pm, wherein
'the net volume of the particles with a diameter of 10 um or
more was 3.4% based on the gross volume of microcapsule

10 particlgs.

To 100 g of the mixture 6—3.was added 21.6 g of a
polyisocyanate (Sumidur L-75, adduct of trimethylolpropane
and tolﬁéhediisoéyanate, manufactured by SUMIKA BAYER
URETHANE CO., LTD;) at 60°C (the resultant mixture is

15 referréd to as the mixture 6-4). The mixture 6-4 was kept
at 60°C for 3 hours (the resultant mixture is referred to
as the mixture 6-5).
To 108.8 g of water (deionized water) were added 12.4°
g of ethylene glycol and 12.6 g of gum arabic (Arabic Cole
'20‘ SS manufactu;ed by SAN-EI YAKUHIN BOEKI CO., 'LTD.) to
prepare an agqueous phase. All of»the agqueous phése and all
of the mixture 6-5 were mixed (the resultant mixture is
referred to as the mixture 6-6).
The mixture é-6'was stirred with a homogenizer (T.K.

25 Autohomomixer, manufactured by PRIMIX CORP., revolution



revol ution speed of inpeller: 12 misec as a peripheral speed) at a rate of
3 L/hr to further grind the clothianidin particles (the resultant m xture

i's referngdhfy/ds46he mxture 6-3) . The clothianidin pagjypbRsoidsd he
m xture 6-3 had a volunme nedi an dianeter of 2.9 mm, wherein the net vol une

of the particles with a dianeter of 10 mppor nore was 3.4% based on the
gross volune of mcrocapsule particles. To 100 g of the m xture 6-3 was
added 21.6 g of a polyisocyanate (Sum dur L-75, adduct of

trimet hyl ol propane and tol uenedii socyanate, manufactured by SUM KA BAYER

URETHANE. OQbeckiID9) o8l 8810 Lt N dip Suital W g ef S4ugd o as the

m xture 6- he "'m xtu 6-4 was kept "at 60-0Cq{ r our t he resul tant

m xture is referred.to _as the m xture .6- s 08.8. 9 of r ej oni zed
Nt er) Cver ETRRAGH 1370 YGESE i GRS FIN U TS 6 A i
(Arabi c Col .n%nufa tu/.r ed by SAN-EI YAKUHI N BCEKI CO., LTD.) to prepare

SS
an aqueoustglﬁagléf.X R 8 Yhe aqueous phase and all of the mxture 6-5 were

m xed (the resultant m xture is referred to as ] xt 6-6) .. The
T xtur e 6o6 was BRI et AGh - Hombgdizar GE 46°C ARt ordis €0
manuf actured by PRIM X CORP., revol utionspeed: 9,000 rpn) at room
tenpepaturQlWS £8r AAMRRHSH Suspension composition of clothianidin

microcapsules (hereinafter, referred to as the aqueous
.suspension composition 6).
Thé resultant microcapsules had a volume median

diameter of 21.9 um, wherein the net volume of the

10 miérocapsules with a diameter of 5 um or less was 8.6%
based on the gross volume of microcapsule particles, and
the net volume of the microcapsules with a diametér of 50
um or more was 0.1% based on the gross vélume of

microcapsule particles.

15
Production Example 7
250 g of clothianidin and 750 g_of methyl O-
acetylricinoleate (Ricsizer C-101, manﬁfactured by Itoh 0il
Chemicals Co., Ltd., content: 95.5%) were mixed (the
20 ;vreéulﬁant mixture is referred to as the mixture 7-1). The

mixture 7-1 was stirred with a rotor-stator homogenizer
(Polytron Homogenizer, ménufactured by KINEMATICA AG) to
grind clothianidin contained in the mixture 7-1 for about
10 minutes (the resultaht mixture is referred to as the

25 mixture 7-2). The clothianidin particles in the mixture 7-



droplets in water (the resultant mxture is referred to as the mxture 6-7)
The m xture 6-7 was stirred at 60 OC for 24 hours to give an aqueous

éuspensiqwoqgﬁpgsﬁ@ion of clothianidin mcrocapsul es (hegehpafibeiosss ef erred
to as the aqueous suspension conposition 6 ) . The resultant m crocapsul es

had a vol ume nedi an di anmeter of 21.9 nm 4zqwherein the net volunme of the
m crocapsules with a dianeter of 5 mMmmor [ess was 8. 6% based on the gross
vol une of mcrocapsule particles, and the net volune of the m crocapsul es
with a diameter of 50 nmor nore was 0. 1% based on the gross vol une of

m crocapsule,parti ¢J 8%, Predyct] glalﬁg%ag@ %€(§.540 &, of clothianidin and 750
csizer G :

g of methyl Gacetylricinoleate ( manuf actured by Itoh Ol

chemcals 0y ik SRy waeer & uSih e SRl g 1o

referred to as the mxture he m'xture was stirre
fouorstat o QaTogen) <ot LERLX! pon HRARIAo IBRUTSELULEY, by K ARMAT 0
C1 ot hi an a1 part Sled i tnd TR & 61 S HLEA b 4 Tred Sk HR 1 AMBEEF o
0.4 ngl revolution speed of impeller: 12 m/sec as a peripheral
speed) at a-rate of 3 L/hr to further grind the
cléthianidin particles (the résultant mixture is réferred
to as the mixture 7-3). The clothianidinrparticles in the
mixture 7-3 had a volume median diameter of 2.5 pum, wherein
10 thé net volume of the ?articles with a diameter of 10 um or
more wad 1.8% based on the gross volume of microcapsule
particles. |
To 100 g of the mixture 7-3 was added 21.6 g of a
polyisocyanate (Sumidur L—75,.adduCt of trimethylolpropane
15 and toluenediisocyanate, manufactured by SUMIKA BAYER
URETHANE CO., LTD.) at 25°C (the resultant mixture is
referred to as the mixture 7-4). The mixture 7-% wés kept
at 25°C for 20 hours (the resultant mixture is referred to
as the mixture 7-5).
20 To 108.8 g of water (deionized water) were added 12.4
g of ethylene glycol and 12.6 g of gum arabic (Arabic Cole
SS manufactured by SAN-EI YAKUHIN BOEKI CO., LTD.) to
prepare an aqueous phase. All of the agqueous phase and all
of the mixture 7-5 were mixed (the resultant mixture is

- 25 referred to as the mixture 7-6).



The m xture 7-2 was fed into Dyno MI|I (rmanufactured by WLLY A . BACHOFEN
AG.  MASCHI NENFABRI K, vessel size: 600 nL, filled with 1,150 g of spherical

gl ass of ozt er, revol ution speed of inpeller: 13cHpakoaHs8d
peri pheral speed) at a rate of 3 L/hr to further grind the clothianidin

particles (the resultant mxture is refgrred to as the mxture 7-3) . The
clothianidin particles in the mxture 7-3 had a vol une nedi an di aneter of
2.5 mMm, wherein the net volune of the particles with a dianmeter of 10 nm
or nore wad 1.8% based on the gross volune of microcapsule particles . To

100 g of . the m ture. 7-3_was_added 2 I n um dur

L- 75, adduct of¥? ime %%yfolzrgpg%% géﬁgfgﬁugﬁg P?s%cyaﬁgg Qggagﬁfgttured by
SUM KA BAY] RETHANE T C ( S nt mxture.is referred
to as the &ﬁ&%ﬁ?@owlﬁSr' u%%é?ﬁf% &EEMES #5& 25C°f 6" %& “Fours (the
resul tant m xt égferred to as the m xture 7- 108..8 g of water
(dei oni zedSH@t i) %e? abkrBy 35, ﬁoamoFe@Pﬁ§PgH§egF?cgprgn&l@? g of ‘gum
arabi c (Arablc Col e, SS manuf act ured by SAN-El YAKUH N BCEKI ., LTD.) to

" prepare andBeRkdtd phadaten (the Fﬁéuiﬁﬁ€5u§lﬁﬁ&§8 ARdTEERTER F@ RiSxture

7-5 were mxed (the resultant mxture is
5 the mixture 7-7).

The mixture 7-7 was stirred at 60°C for 24 hours to
give an agueous suspension compositioﬁ of clothianidin
: microcapéules (he;éinafter, referred to as the aqueous-
suspension composition 7).

10 The resultant microcapsﬁles had a volume median
diameter of 13.6 um, wherein the net volume of thé
microcapsules with a diameter of 5 pym or less was 15.9%
based on the gross volume of microcapsule particles, and
the net volume of the microcapsuleé with a diameter of 50

15 pm or more was 0% based on the gross volume of microcapsule

particles.

Production Example 8
250 g of clothianidin and 750 g of methyl O-

20 acetylricinoléaté (Ricsizer C-101, manufactured by Itoh 0il
Chemicals Co., Ltd., content: 95.5%) were mixed (the
resultant mixture is referred to as the mixture 8-1). The
mixture 8-1 was stirred with a rotor-stator homogenizer
(Polytron Homogenizer, manufactured by KINEMATICA AG) to

25 grind clothianidin contained in the mixture 8-1 for about



referred to as the mxture 7-6) .The mxture 7-6 was stirred with a
honmogeni zer (T. K . Autohonom xer, manufactured by PRIM X CORP., revol ution

speed: 1kyB80Q1gBM43at roomtenperature to formliquid dpephPiobiHsyat er
(the resultant m xture is referred to as the mxture 7-7) . The m xture 7-7

was stirred at 60 OC for 24 hours to givyg an aqueous suspensi on conposition
of clothianidin mcrocapsules (hereinafter, referred to as the aqueous
suspensi on conposition 7). The resultant m crocapsul es had a vol une nedi an
di aneter of 13. 6 nn1 wherein the net volume of the mcrocapsules with a

di ameter o fegéﬁe""gé %M?{%bﬁ&% d,en ;Qeﬁg%meﬁokmsofthe

mcrocapsu?e par e net VO une o e mcrocapsu es wth a

i arst e ol 56, b g e O LBEGRLSCH BIEHRRLAR Y U Ssipmen s

particles Exanple ranidin a of nethyl
Cncetylrlc noI ate é?ICSIZEF nufa& g gd by - Itoh O Chenlcals Co.
v tan

Ltd. cont 9% 3 ﬁ%rgeﬂ%gié teREFash Bi"tture is referred to as
TRT e S Rty e e
5 by WILLY A. BACHOFEN AG. MASCHINENFABRIK, vessel size: 600
mL, filled with 1,150 g of sphérical glass of 1 mm diameter,
revolution speed of impeller: 12 m/sec aé é peripheral
speed) at a rate of 3 L/hr to furtﬁer grind the
ciothianidin.particles (the resultant mixture is‘referred

10 to as the mixture 8-3). The Qlotﬁianidin particles in the
mixture 8-3 had a volume median diameter of 2.5 um, wherein
the net volume of the particles with a diameter of 10 um or
more was-1.8% based on the gross volume of microcapsule
particles.

15 To 100 g of the mixture'8—3 was added 21.6 g of a
polyisocyanafe (Sumidur L-75, adduct of trimethylolpropane
and toluenediisocyanate, manufactured by SUMIKA BAYER
URETHANE CO., LTD.) at 25°C (the resultant mixture is
referred to as the mixture 8-4). The mixture 8-4 was kept

20 at 25°C for 20 hours (the resultant mixture is referred to
as the mixture 8-5).

To 108.8 g of water (deionized water) were added 12.4
g of ethylene glycol and 12.6 g of gum arabic (Arabic Cole

SS manufactured by SAN-EI YAKUHIN BOEKI CO., LTD.) to

25 prepare an agqueous phase. All of the aqueous phase and all



grind clothianidin contained in the mxture 8-1 for about10 m nutes (the
resultant mxture is referred to as the mxture 8-2) . The clothianidin

particl esypnoidg7igsxture 8- 2 had a vol une nedi an di aneper/ 930100db4g9Mm The
m xture 8-2 was fed into Dyno MI| (manufactured by WLLY A . BACHOFEN AG

MASCHI NENFABRI K, vessel size: 600 inL, fjjled with 1,150 g of spheri cal
glass of 1 nmdianeter, revolution speed of inpeller: 12 msec as a

peri pheral speed) at a rate of 3 L/hr to further grind the clothianidin
particles (the resultant m xture is referred to as the m xture 8-3) . The

cl ot hi ani di rticles _ing gthe mxture 8-3 . had a vol.u medi.an_ di apeter of
2.5 nm, wﬁgr glgﬁ FRETRES FolPums °5t m[lﬁ?aedpa(rtthlecI'reess‘u\%\iitt‘;‘{;ﬂata mdllxat?r%]ieerlsof 10 mm
or nore was 1.8% based on the grqoss vql of microcapsule particles . To
100 g of tﬁg%ﬁFfF 82§ ﬁ&? 53&3&1512%%§?of-a pol yi socyanat e (‘Sum dur

L- 75, adduct of Eéanethylol%ropane and tol uene iisgf anate, nman fﬁgtured b
y SUM KA BAYER URETHAREUES, B1PTHAS &t33E€ tHd & STHIZ&ur el i 5
referred to as the m xture 8-4) . The m xture 8-4 was kept at 25C for 2 0
hours (thePRESHPRERL X@itxt MedUifd tared &y FRIAE % KORR wt trey B-H)1on To 108. 8

g of water (deionized water) were added 12.4 g of ethylene glycol and 12.6
g of §um apBBEE:( Ar&Bi0c redlleat room temperature to form liquid -

dropletsvin water (the resultant mixture is referred to as
the mixture 8-7).

The mixture 8-7 was stirred at 60°C for 24 hours to

give an‘aqueous suspeﬁsron composition of clothianidin
10 microcapsules (hereinafter, referred toAas the aqueous
-suspension composition 8).

The resultant microcapsules had a volume median
diameter of 34.9 um, wherein the net volume of the
microcapsules with a diameter of 5 um or.less'was 0% based

15 on the gross volume of microcapsule particles, and the net
volume of the micrecapsule5~with a particle diameter of 50
um or more was 16.9% based on the gross volume of

-microcapsule particles.

20 Production Example 9
375 g of clothianidin and 750 g of methyl O-
acetylricinoleate (Ricsizer C-101, manufactured by Itoh 0il
Chemicals Co., Ltd., content: 95.5%) were mixed (the
resultant mixture is referred to as the mixture‘9—l). The

25 mixture 9-1 was stirred with a rotor-stator homogeﬁizer



SS manufactured b y SAN-EI YAKUHI N BOEKI CO., LTD.) to prepare an aqueous
phase. All of the aqueous phase and allof the m xture 8-5 were m xed (the

resul t antwginiouze43S referred to as the mxture 8-6) . PbggpoibiogssS- 6 was
stirred with a honogeni zer (T. K . Autohonom xer, manufactured by PRI M X

CORP., revolution speed: 7,000 rpm at rggmtenperature to formliquid

droplets in water (the resultant mxture is referred to as the mxture 8-7)
The m xture 8-7 was stirred at 60C for 24 hours to give an agueous

suspensi on conposition of clothianidin mcrocapsules (hereinafter, referred

to as the i.Qn it T ' ul
0,25 Lhe JSYUS UILSIN I SNPOBLI AR Alred ey repM R A £6pCapoul oo
m crocapsul Ei\:slnvg tcr-io h‘?ﬂa%“ie & é)gntSai%é)Lirl etgrfe Yl}@fxtpt%ga§§ PQrtQ@onE 0SS

vol ume of r%crocapsu e particles, a en unme of  the m crocapsul es

with a particle dianeter, of 50 . r _mor.e was, 16, 9% based. on_i h r oss
vol ume of mi%BEXisin e erﬁecﬁlggg“%r JYuttion Bkahp %rlée(%?%o ga%fghg

T act ur SHBY IS 20 Al i P COHEER ! SeTS o THEFES e
(the 5 2 had a volume median diameter of 0.6 mm.

The mixture 9-2 was fed into Dyno Mill (manufactured
by WILLY A. BACHOFEN AG. MASCHiNENFABRIK, vessel sizé:‘6OO
mL, filled with 1,150 g of sphericai glass of 1 mm diameter,
revolution spéed of impeller: 12 m/sec as a peripheral

16 | speed) at a rate of 3 L/hr to further grind the
clothianidin particles (the resultant mixture is referred
to as the mixture 9-3). The clothianidin particles in the
mixture 9-3 had a volume median diameter of 2.0 um, wherein
the net volume of the particles with a diameter of 10 um or

15 more was 0% based on the gross volume of microcapsule
particles.

To 100 g of the mixture 9-3 was added 21.6 g of a
polyisocyanaté (Sumidur L-75, adduct of trimethylolpropare
and toluenediisocyanate, manufactured by SUMIKA BAYER

20 URETHANE CO., LTD.) at 25°C-(the resultant mixture is
referred to as the mixture 9-4). The mixture 9-4 was kept
at 25°C for 20 hours (the resultant mixture is referred to
as the mixture 9-5).

To 108.8 g of water (deionized water) were added '12.4

25 g of ethylene glycol and 12.6 g of gum arabic (Arabic Cole



resultant mxture is referred to as the mxture 9-1) . The m xture 9-1 was
stirred with a rotor-stator honogeni zer (Pol ytron Honogeni zer, manufactured

by KI NEMATbGMNOAGI7460 grind cl ot hi ani din contai ned in thecHFlpssdtssedsel for
about 10 mnutes (the resultant mxture is referred to as the m xture 9-2)

The clothianidin particles in the m'xtéige 9- 2 had a vol une nedi an
dianeter of 0.6 mm The mxture 9-2 was fed into Dyno MII| (manufactured by
WLLY A . BACHOFEN AG MASCH NENFABRI K, vessel size: 600 nL, filled with
1,150 g of spherical glass of 1 mmdianeter, revolution speed of inpeller:

12 nisec a%Samg?lllli:Egla%hg%dsB@e%hNa—LEIaYrAQ(t[ﬁ-lI%]f EHEKTcd.0 i hery grind the

clothianidin particles (the“resultant mxture s referred to as the mxture

9-3). The clothianidin particles_int m re 9- a vol u ian

di aneter oP*ZPG m™ ) \‘;’\Iﬁglreé)f‘lﬁ & >fet \}%‘%lur?e)go etﬁeq%ﬁlal@r\‘}dsl %iheaséewrgﬁh({rgadlf

di ameter of _10.mm or nore was 0% based on_.the gross vQql une ,of m.rocapsule
particles PnghfoﬁllétBFet I'?\g%n‘iw)?tr&r giges \(ddies dﬁ%’fn% JUgFture 1S

pol yi socyanat e %S m dur L-75, adduct of trimethyl ol propane and

t ol uenedi i $6&§4 Sge,to'nﬁﬁuft &t Br&F Uy 300 KA BAYER URETHANE CO., LTD.) at
25C (the resultant m xture is referred to as the m xture 9-4) . The m xture
9-4 was kept at TP50RiEERTS0 oRbUIES( Bivé TreSuMidRt AmibaMA%eNiE S Errted to '

Autohomomixer, manufactured by PRIMIX CORP., revolution.
speed: 9,000 rpm) at room temperature to form liquid
dfbpléts in water (the_resultaﬁt mixture is referred to as
the mixture 9-7).

10 - The mixture 9-7 waé stirred at 60°C for 24 hoﬁrs to
give an aqueous suspension composition of clothianidin
microcapsules (hereinafter, referred to as the an aqueous
suspensidn composition 9).

The resultant microcapsules had a volume median

15 "diameter of 18.4 um, wherein the net volume ofvthe
microcapsules with a particle‘diameter of 5 um or less was
11.2% based on the gross volume of microcapsule particles,
and the net volume of the microcapsules with s particle
diameter of 50 pym or more was 0% based on the gross volume

20 of microcapsule partiéles.

Production Example 10
150 g of clothianidin and 750 g of methyl O-
acetylricinoleate (Ricsizer C-101, manufactured by Itoh Oil

25 Chemicals Co., Ltd., content: 95.5%) were mixed (the



as the mxture 9-5) . To 108.8 g of water (deionized water) were added 12.4
g of ethylene glycol and 12.6 g of gum arabic (Arabic Col eSS manuf act ur ed

by SAN- ElwsAddriM4BOEKI CO., LTD.) to prepare an aqueoupciRhasfeodige of the
aqueous phase and all of the m xture 9-5 were m xed (the resultant m xture

is referred to as the mxture 9-6) . The 4 xture 9-6 was stirred with a

honogeni zer (T. K . Autohonom xer, manufactured by PRIM X CORP., revol ution
speed: 9,000 rpm at roomtenperature to formliquid droplets in water (the
resultant mxture is referred to as the mxture 9-7) . The m xture 9-7 was

stirred at régu%a%%rm%ﬁtﬂ?‘ér%st ge%ie}é?e%n t%q;é%o%% SYSRENTON LYTPOSihion of
clothianidin“nm crocapsul’es (hereinaffer, re &rred to as the an aqueous
suspensi on cogBosi The resul tant m.croc pscul es had a .vol une

on 9.) .
medi an di aftef rSfE%Eﬂ’ﬁﬁl STHREFS Wiihe Enét W01 e SF (MDY Hpsul es
with a particle dianeter of .5 mMmor |ess was 11. 29 t r oss
Vol e b kPETBESPEuRETBAPriarde. TERUERE REC DY O IRTNG A peul es
with s particle diameter of 50 mmor nore was 0% based _on the gross vol une
of microcap8ule paPtPerBddipr GAREATBRIEAAMIE Toxture 10-1 formabout

5 10 minutes (the resultant mixture is referred to as the
‘mixture 10-2). The clofhianidiﬁ particles in the mixture
10-2 had a volume median diameter of 0.4 mm.
The mixture 10-2 was fed into Dyno Mill (manufactured’
by WILLY A. BACHOFEN AG; MASCHINENFABRIK,'vessel size: 600
10 mL, filled with 1,150 g of spherical glass of 1 mm diaméter,
revolution speed of impeller: 12 m/sec as a peripheral
speed) at a rate of 3 L/hr to further grind the
clothianidin particles (the resultant mixture i1s referred
to as the mixture 10-3). The clothianidin particles in the
15 mixture 10-3 had a volume median diameter of 2.9 pﬁ;
wherein the net volume of the_partiéles with a diameter of
10 pm orAmore was 3.3% based on the gross volume of
microcapsule particles.
To 100 g of the mixture 10-3 was added 21.6 g of a
20 polyisocyanate (Sumidur L-75, adduct of trimethylolpropane
and toluenediisocyanate, manufactured by SUMIKA BAYEﬁ
URETHANE CO., LTD.) at 25°C (the resultant mixtﬁre is
referred tolas the mixture 10-4). The mixture 10-4 was
kept at 25°C for 20 hours (the resultant mixture is

25 referred to as the mixture 10-5).



150 g of clothianidin and 750 g of nethyl QGacetylricinoleate (Ricsizer

C- 101, manufactured by Itoh QI Chemcals Co., Ltd., content: 95.5% were
m xed (thsoeswitant m xture is referred to as the m xt ureThB20k)os94dhe

m xture 10-1 was stirred with a rotor-stator honogeni zer (Polytron

Honogeni zer, manufactured by KINEMATICA A5 to grind clothianidin contained
in the mxture 10-1 for about 10 mnutes (the resultant m xture is referred
to as the mxture 10-2). The clothianidin particles in the m xture 10-2 had
a volune nedian dianmeter of 0.4 nm The m xture 10-2 was fed into Dyno M|

(manuf act ur ed bngV\litgg\(SAg].c SBAGHPREN (%@iol}qggg:cau ?@N@Qﬁﬂd&s VRRRR! 1§ 2£:4 600

m., filled with spherical glass o nm di aneter, revolution

cpeed of 1HRELLRLIhE H1386185:8 e%r.iepggrogt SReeD Al AAAle Olcd d/dy o

further grindt in particl e resultant mxture 1's referred

to as the mxture, 10-3) .. _clothiani-di ticles in the m re 10-3
had a vol UWSHH%SFSHrﬁga tgﬁo -Iz&g‘K%m%I%l \%nog?% ncgt'He Lr;[e[h')vo OurPérte aett%e
particles with a dianeter of nm_or_. nore was 3. 3% based, on .t he. gr.oss

vol ume of AcPBEEBYHI Brhaaﬁ-ic?@sl_ S0 t60 S5 i & RSk (! F0-3 Sins Rded
21.6 of a polyisocyanate (Sum dur L-75, adduct of trinethyl ol propane and
t ol uegedi i By&YHRSt &0 RalGFEcTdrER H)thuﬂel?ﬁqﬁﬁ‘?@mmture 17 referied

toras the mixture 10-6).
The mixture 10-6 was stirred with a homogenizer (T.K.
_ Autohomomixef, manufactured by PRIMIX CORP., revolution
speed: 9,000 rpm) at room temperature to form liquid |
10 droplets in water (the resultant mixture is referred to as
the mixture 10-7).

The mixture 10-7 was stirred at 60°C for 24 hours to
give an aqueous suspension composition of clothianidin
microcapsules (hereinafter, referred to as the aqueous

15 sus?ension'composition 10).
| The resultant microcapsules had a vélume median
diameter of 19.9 um, wherein the net volume of the
microcapsules with a particle diameter of 5 um or less was
9.4% based on the gross volume of microcapsule particles,
20 and the net volume of the microcapsules with a particle
diameter of 50 um or more was 0% based on the gross volume

of microcapsule particles.

Production EXample 11

25 250 g of clothianidin and 750 g of methyl O-



URETHANE CO., LTD.) at 25C (the resultant mxture is referred to as the
m xture 10-4) . The m xture 10-4 was kept at 25C for 20 hours (the

resul t antwginiouze43S referred to as the mxture 10-5) . perhPiSodsef water
(deioni zed water) was added 12.4 g of ethylene glycol and 12.6 g of gum

arabic (Arabic Cole SS manufactured by SAN-EI YAKUH N BOEKI CO., LTD.) to

prepare an aqueous phase. Al of the aqueous phase and all of the m xture

10-5 were mxed (the resultant m xture is referred to as the m xture 10-6)
The m xture 10-6 was stirred with a honogeni zer (T. K . Autohonom xer,

ﬁanufactured PRI M X . yokevolutian-speed. 9, r ' MA -
tenperatur%c?gy%g%ﬁ% Paﬁl *d %ﬁ 8 égﬁn\wéig( %ﬁ gﬁ%ﬁ%ﬁ%ﬁ%F%%#gﬁﬁwgﬁ%
referred tg as.the m.xtur 0-7) . The mxture 10-7 was stirred at 60 0C
for 2 4 hongmeaSFCtoah gaéQOU °§G§B§ns9§n 63nﬁ§§ﬁtp&ﬁe§f(gﬁﬁihianidin

m crocapsul es (hereinafter, referred to as the ueqQus suspensi.on
conpositioﬁe§5§t?n?h@lFE§EFtéﬁtrﬁF8F58§p§8I€§ ﬁg I Fﬁﬁbqﬁééﬁan ditiret er
of 19.9 mm, wherein the net volune of the mcrocapsules with a particle

di anet er of1BtHAPOLLIMés¥2RastaTa068pHdER 6n FORETGAGES WoPGHRO ISP 1HSH ocapsul e

particles, and the net volune of the microcapsules with a particle
5 (Polytron Homogenizer, manufactured by KINEMATICA AG) to

grind clothianidin contained in the mixture-ll—l for about
10 minutes (the resultant mixture is referred to as the
mixture 11-2). Thé'cléthianidin particles in the mixture
11-2 had a volume median diameter of 0.5 mm.

10 The mixture 11—2 was fed into Dyno Mill (manufactured
by WILLY A. BACHOFEN AG. MASCHINENFABRIK, vessel size: 600
mL, filled With 1,150 g of spherical glass of 1 mm diameter,
revolution speed of impeller: 12 m/sec as a peripheral
speed) at a rate of 3 L/hr to further grind the

15 clothianidin particles (the resultant mixtu;e is referred
to as the mixture 11-3). The clothianidin particles in the
mixture 11-3 had a Qolume median diamefer of 2.9 um,
wherein the net volume of the particles with a diameter of
10 um or more was 3.3% based on the gross volume of

20 | microcapsule‘particles.

To 100 g of the mixture 11-3 was added 21.6 g of a
polyisocyanate (Sumidur L-75, adduct of trimethylolpropane
and toluenediisocyanate, manufactured by SUMIKA BAYER
URETHANE CO., LTD.) at 25°C (the resultant mixture is

25 referred to as the mixture 11-4). The mixture 11-4 was



di aneter of 50 mm or nore was 0% based on the gross volune of m crocapsule
particles. Production Exanple 11 250 g of clothianidin and 750 g of nethyl

Qacet yl rigj (Ricsizer CG1A, manufactured by Ito } ,.&Al s Co.
Ltd., coﬁfgﬁﬁyﬁﬁgﬁéqa were m xed (the resultant nixturegfgh?g)éﬁgg to as

the mxture 11-1) . The m xture 11-1 wasg tirred wth a rotor-stator
honogeni zer (Pol ytron Honogeni zer, manufactured by KINEMATICA AG to grind
clothianidin contained in the m xture 11-1 for about 10 minutes (the
resultant mxture is referred to as the mxture 11-2). The clothianidin

particles in the mxture 11- ad _a volunme nedi.an . di anmeter aof 0.5 mm The
m xture 117 §p&ﬂgt&§ gn?SIDfﬁo.%ﬁlulrls ((?%él ufFSSAEd oy WY AS  BACHOFEN AG
MASCHI NENFABRI K, vessel size: 600 nL, filled with 1,150 g of spherical

gl ass of 1rﬁﬁ?6FﬁﬁeF8r?Sr§éSIWﬁ?&Hr§péé653f inpeller: 12 nmisec as a

peri pheral speed) at a rate of 3 L/hr to further grind the.c|othiagnidin
particles (the FBstPfaft Ikt Hpders (Feforie®d FadSL TN SHKAREALES) . The
clothianidin particles in the m xture 11-3 had a vol ume nedi an di aneter of

2.9 mm, wHePéi AthHécABt Ivarahe 28 tKe Sp&r OfcIRE FRAPIE difdhfdtist ile0 mm

or nore was 3.3% based on the gross vol une of mcrocapsul e particles.
5 SS manufactured by SAN-EI YAKUHIN BOEKI CO., LTD.) to

prepare an'aqueous phase. All of the aqueous phése and all
of the mixtureAll—S were mixed (the resultant mixture is
referred to as the mixtﬁre 11-6) .
The migture 11-6 was stirred with a homogenizer_(T.K.
10. Autohomomixer, manufacturéd by PRIMIX CORP., revolution
speed: 9,000 rpm) at room temperature tQ form ligquid-
droplets in water (the resultant mixture is referred to as
the mixture 11-7).
AThe mixture 11-7 was stirred at 60°C for 24 hours to
15 give an aqueous suspension composition of clothianidin
microcapsulés (hereinafter, referred to as the aqueoﬁs
suspension éomposition 115.
The resultant microcapsules.had a volume median
diameter of 19.9 um, wherein tﬁe net volume of the
20 microcapsules with a particle diameter of 5 pm or less was
| 9.4% based on the gross volume of microcapsule particles,
and the net volume of the microcapsules with a particle
diameter of 50 um or more waé 0% based on the gross volume
of microcapsule barticles.

25 The aquebus suspension composition 11 was mixed with



To 100 g of the mxture 11-3 was added 21.6 g of a polyisocyanate (Sum dur
L- 75, adduct of trinmethyl ol propane and tol uenedii socyanate, nmanufactured by
SUM KA BAY¥BRoldRBTHANE CO., LTD.) at 25C (the resul tant piXh¥sRob5489
referred to as the mxture 11-4) . The m xture 11-4 waskept at 25C for 20
hours (the resultant mxture is referredto as the mxture 11-5) . To 108.38
g of water (deionized water) were added 12.4 g of ethylene glycol and 12.6
g of gum arabic (Arabic Cole SS manufactured by SAN-ElI YAKUH N BCEKI CO.,
LTD.) to prepare an aqueous phase. All of the aqueous phase and all of the

mxture 11, )x@ugﬁﬁgxsgl&w%sg%%h W@g&gnps 6Beh8 m();e%ft QoS o heK

mxture 11° e mxture s st a "hormdgeni zer (T

Ault ohorom $28s JEDLT AEAVEEH B PRLMX 0B8R an oSN Bh! HohcSes: £19:000.4 pm)

atroomtemmratue orm &t SR wa e resul'tant m'xture
IS referreﬁ 0_as 3 m, Xt ur i xture 11- o/ {Was iL.red at 60 0oC
for 2 4 ho ?006 és l%ﬂug u§ogé§p nsen conpgéltlon %f° %t ofﬁp 5

m crocapsul es (herejnafter, fe red tp a he i,0
conposi ti ofP iﬁ%er?ﬂElY%SUW?EH?a 8?88a§¥ugeé gggg%géiui§ﬁﬁ§ﬁ§%hqﬁ)aneter
of 19 9 mMmm, wherein the net volune of the

LTD.) to give an aqueous suspension formulation of

microcapsules. The aqueous suspension formulation had pH

7.9.

:Production Example 12

10 250 g of clothianidin ahdv750 g of methyl O-
acetylricinoleate (Ricsizer C-101, manufactured by Itoh 0Oil
Chemicals Co., Ltd., content: 95.5%) were mixed (the
resultant mixture is referred to as the mixture 12-1). The
mixture 12-1 was stirred with a rotor-stator homogenizer

15 (Polytfon Homogenizer, manufactured by KINEMATICA AG) to
grind clothianidin contained in the mixture 12-1 for about
10 minutes (the resultant mixture is referred to as the
mixture 12-2). The clothianidin particles in the mixture
12-2 had a volume median diameter of 0.5 mm.

20 The mixture 12-2 Was fed into Dyno Mill (manufactured
by WILLY A. BACHOFEN AG. MASCHINENFABRIK, vessel size: 600
mL, filled with 1,150 g of spherical glass of 1 mm diameter,
revolution speed of impeller: 12 m/sec as a peripheral
speed) at a rate of 3>L/hr to further grind the

25 clothianidin partieles (the resultant mixture is referred



m crocapsules with a particle dianeter of 5 nmor |ess was 9. 4% based on
the gross volune of mcrocapsule particles, and the net volune of the

M crocapswbesiodstfiza particle dianeter of 50 nm or noreppggpiffehasad on the

gross vol une of mcrocapsule particles. The aqueous suspensi

on conposition

11 was m xed wit han aqueous sol ution pr red by mxing 68.05 g of water,

0.05 g of xanthan gum 0.1 g of alum numhagnesiumsilicate,

0.5 g of

di sodi um hydrogen phosphate and 0.1 g of Bi ohope L (preservative,
manuf actured by K I. CHEM CAL | NDUSTRY CO., LTD.) to give an aqueous
ion .fornul ation

had pH 7. 0> Pr DALt B EXARpEG 3225075 61 e OLRTGATIPA R 730 16 G ot hyl

Cacetylricipol eate i csizer C
Ltd., cont%ﬁf?uég.kég%

Chem cal s Co. ,

-101, manufactured by lto i |
we? ﬁi¥8éuT?h@e é?ﬁlgéﬁﬁeﬁfétﬁfegrgIWQ%Hred to as

the m xture 12-1) . The mxture 12-1 was stirred wth a rotor-stator_ .
honogeni ze¥Pe PRyt Fof PeRoYeLPEPer OfnhREf RAEGEED SBy WEIFRERMFLCRAST °F gri nd
clothianidin contained in the mxture 12-1 for about 10 minutes (the

resul tant B xemrerigoreferfed- 86 R3ISEHeORi khar §r 2852y 0LvRE Gfot hi ani din
particles in the mxture 12-2 had a volune nedian dianeter of 0.5 nmm

5 microcapsule particles.

To 100 g of the mixture 12-3 was added 21.6 g of a

polyisocyanate (Sumidur L-75, adduct of trimethylolpropane

and toluenediisocyanate, manufactured by SUMIKA BAYER

URETHANE CO.,'LTD.) at 25°C (the resultant mixture is

10 referred to as the mixture 12-4). The mixture 12-

4 was

kept at 25°C for 20 hours (the resultant mixture is

referred to as the mixture 12-5).

To 108.8 g of water (deionized water) were added 12.4

g of ethylene glycol and 12.6 g of gum arabic (Arabic Cole

15 SS‘manufactured by SAN-EI YAKUHIN BOEKI CO., LTD.) to

prepare an agueous phase. All of the aqueous phase and all

of the mixture 12-5 were mixed (the resultant mixture is

referred to as the mixture 12-6).

The mixture 12-6 was stirred with a homogenizer (T.K.

20 Autohomomixer, manufactured by PRIMIX CORP., revolution

speed: 9,000 rpm) at room temperature to form'liquid

droplets in water (the resultant mixture is referred to as

the mixture 12-7).

The mixture 12-7 was stirred aﬁ 60°C for 24 hours to

25 give an aqueous suspension composition of clothianidin



The m xture 12-2 was fed into Dyno MI| (manufactured by WLLY A . BACHOFEN
AG.  MASCHI NENFABRI K, vessel size: 600 nL, filled with 1,150 g of spherical
gl ass of Wwormrmodizam@t er, revol uti on speed of inpeller: 12cmisaaoas4sp

peri pheral speed) at a rate of 3 L/hr to further grind the clothianidin
particles (the resultant mxture is refeffedto as the mxture 12-3) . The
clothianidin particles in the mxture 12-3 had a vol une nedi an di aneter of
2.9 mMmm, wherein the net volune of the particles with a dianmeter of 10 nm
or nore was 3. 3% based on the gross volunme of mcrocapsule particles. To

100 g of tH?c -55 Eﬁlé '%h@@%iQQQQgr21rgfgrQ%dat%OEg %Qﬁy%ﬂﬁkﬁn&ﬁunidur
of trinethyl

L- 75, adduct ol propane ahd t ol uenedii socyanat e,  manuf act ured by

SUM KA BAYER_URETHANE ) 25 0C (the resultant mxture is -
referred t%uageggéorr}i %?ﬁ?gsg?ﬁ% .%tzﬁie m xture 12-4 was kept at 25C for 20

hours (the resujghant m&g%ur% IS referreq t0,as, the 'xtured12-5) . To 108. 8
g of water (dei Fz&8° 8P) Rer& 5888812 Ea&gfvé)t e a)}lcol and 12.6
g of gum arabic Aragi | e SS panuf act ured t%y SAN- EI' YAKUHI N BCEKI CO.,
LTD.) to pFipaFESan® qigo sPPha¥8EIRIR 5 S RE TadTedTs F?rfeg& €and all of the

m xture 12-5 were m xed (the resultant m xture is referred tqQ as the
m xt uPe 12m6§r9capsules with a particle diameter of 5 um or less was

9.4% based on the gross volume of microcapsule particles,
and the net volume of the microcapsules with a particle
diameter of 50 um or more was 0% based on the gross volume:
of microcapéule pafticles.

10 The aqueous suspension composition 12 was mixed with
an aqueous solution prepared by mixing 68.55 g of water,
0.05 g of xanthan gum, 0.1 g of aluminum magnesium silicate,
0.1 g of sodium hydroxide and 0.1 g of Biohope L

{(preservative, manufactured by K.I. CHEMICAL INDUSTRY CO.,

15 LTD.) to give an aqueous suspension formulation of
microcapsules. The aqueous suspension formulation had pH
7.9.

Production Example 13

20 ‘ 250 g of clothianidin and 750 g of methyl O-
acetylricinoleate (Ricsizer C-101, manufactured by'Itoh 0il
Chemicals Co., Ltd., content: 95.5%) were mixed (the
resultant mixture is referred to as the mixture 13-1). The
mixture 13-1 was stirrea with a rotor-stator homogenizer

25 (Polytron Homogenizer, manufaétured by KINEMATICA AG) to



The m xture 12-6 was stirred wth a honogeni zer (T. K . Autohonom xer,
manuf actured by PRIM X CORP., revolution speed: 9,000 rpm at room

t enper at uge Jh/39F481 | i quid droplets in water (the resul pagpiypsiibidug i S
referred to as the mxture 12-7) . The m xture 12-7 was stirred at 60 0C

for 24 hours to give an aqueous suspensi gy conposition of

cl ot hi ani di nm crocapsul es (hereinafter, referred to as the aqueous
suspensi on conposition 12). The resultant m crocapsul es had a vol une nedi an
di ameter of 19.9 mm, wherein the net volume of the mcrocapsules with a

parti cl e dianster.jof 5 J anagfr}'ceo%& Ped- AYOOAS G L0, 100 GI PSEoYOLYGE: Of

mcrocapsul e partl cles, he nhet m crocapsul es Wt
particle dllaorreter of 5 mnor re was, A)based on the gr@gs oJCng of

t resu ure refe
m cr ocapsule 1 8%s! e aqueous suspenS|on conpos TE7 on”12°was® i xed

wi th an aqueous sol tign prepar m X 68. 55 of . of
xant han guf**0- i%zﬁlu éiﬁﬁﬁ;ﬁQﬁé%ﬁﬁg?ﬁﬁ%F ° 119 %?es%ﬁfgﬂ¥g

hydr oxi de and 0O f Blohope (preservative uf act ur ed by K I.
CHEM CAL | Nﬁﬁﬂw | VS “Eedhg?rg AR dfire difs (gﬁg d¥hsi on formul ation of

m crocapsul es. The aqueous suspensi on fornulatlon had. pH 7. 9.
5 The mixture 13-2 was fed into Dyno Mill (manufactured

by WILLY A. BACHOFEN AG. MASCHINENFABRIK, vessel size: 600
ﬁL, filled with 1,150 g of spherical glass of 1 mm diameter,
revolution speed of impeller: 12_m/sec as a péfiphéral
speed) at a rate bf 3 L/hr to further grind the

10 clothianidin particies (the resultant mixture isrreferred
to as the mixture 13-3). The clothianidin particles in the
mixtﬁre 13-3 had a volume median diameter of 2.9 um,
wherein the nef volume of the particles with a diameter of
10 uym or more was 3.3% based - -on the gross volume of

15 microcapsule particles.

To 100 g of the mixture 13-3 was added 21.6 g of a
polyisocyanéte (Sumidur L-75, adduct of trimeth?lolpropane
and toluenediisocyanate, manufactured by SUMIKA BAYER
URETHANE CO., LTD.) at 25°C (the resultant mixture is

20 referred to aé the mixture 13—4). The mixture 13-4 was
kept at 25°C for ZQ hours (the resultant mixture is
referred to as the mixture 13-5).

To 108.8 g of water (deionized water) were addéd 12.4

g of ethylene glycol and 12.6 g of gum.arabic (Arabic Cole

25 SS manufactured by SAN-EI YAKUHIN BOEKI CO., LTD.) to



Producti on Exanple 13 250 g of clothianidin and 750 g of nethyl
Cacetylricinoleate (R csizer G101, manufactured by Itoh G| Chem cals Co.

Ltd., con&gg&gyﬁ?m§@6 were mxed (the resultant m xturepis, psfi6hiGeh to as

the m xture The m xture 13-1 was stirred with a rotor-stator
honogeni zer (Pol ytron Honogeni zer, nanuggﬁtured by KI NEVATI CA AG togrind
clothianidin contained in the mxture 13-1 for about 10 m nutes (the
resultant mxture is referred to as the m xture 13-2). The clothianidin
particles in the mxture 13-2 had a vol une nedi an dianeter of 0.5 mm The
“mxture 13-2 was fed into Déno M1 (g?riufzfctt%red b WLLY A, B EN AG
MASCH NENFRBRPRE ©v88s8MUSPYE: PBAGSHL, A1l I08d Wit RSB §I61°% it i
glass of 1 i ameter, reyolution speed of .inpeller: 12 nisec as a

peri pher al o?ﬁ"@gm méf‘taf?aﬁé‘ f W8T/ H‘rleeg f(&ﬂehéresg‘ﬁitﬁdl e 2 Ythishi di n
particles (the resultant m xture is referred to as the m xture 13-3) . The
cl ot hi ani dF REparefckesadnthRe™iktitfe 12323 -had a vol ume nedi an di ameter of
2.9 mm, wherein the net volunme of the particles with a dianmeter of 10 mm
or nore was 3. 3U8BaBéyturet hé—§r ¥ds§ $ELEEFE ot it Pod@FeR® et i dds. To
100 g of the m xture 13-3 was added 21.6 g of a polyisocyanate (Sum dur

L- 75, SadduButehompingehy| pprépatered by PRIMIX CORP., revolution

speed: 9,000 rpm) at room temperature to form liquid
dropléts in water (the resultant mixture is referred to as
the mixture 13-7).
The mixture 13-7 was stirred at 60°C for 24 hours to
10 give an agueous suspension composition of clothianidin
microcapsules (hereinafter, referred to as the aqueous
suspension composition 13).
The resultant microcapsules had a volume median
diameter of 19.9 um, wherein the net‘volume of the
15 microcapsules with a particie diametef of 5 uym or less was
9.4% based on the gross volume of microéapsule particles,
and the net.volume of the microcapsules with a partiéle
_diameter of 50 um or more was 0% based on the gross volume
of microcapsule particles.
20 The aqueous suspension composition 13 was mixed with
an agqueous solufion'prepared by mixing 68.05 g of water,
0.05 g of xanthan gum, 0.1 g of aluminum magnesium silicate,
0.5 g of dipotassium hydrogen phosphate and 0.1 g of
Biohope L (preéervative,,manufactured by K.I. CHEMICAL

25 INDUSTRY CO., LTD.) to give an aqueous suspension



and tol uenedii socyanate, manufactured by SUM KA BAYER URETHANE CO., LTD.)
at 250C (the resultant m xture is referred to as the mxture 13-4) . The

m xture hJodowps7Hgpt at 25C for 20 hours (the resul t anpcHipdtdih/Bsos80
referred to as the mxture 13-5) . To 108.8 g of water (deionized water)

were added 12.4 g of ethylene glycol andgl2.6 g of gumarabic (Arabic Cole
SS manuf actured by SAN-EI YAKUH N BOEKI CO., LTD.) toprepare an aqueous
phase. All of the aqueous phase and all of the m xture 13-5 were m xed (the
resultant mxture is referred to as the m xture 13-6) . The m xture 13-6

was Sti %gg Wt b ;b nggerqaé?écgg 8585 Au m&ﬂaoga%éﬁr, sﬁ@pgfn@%w ed by

FRINIX revo u I On spee roomtenperature to form
iquid dro lets, | sultant m xture is referred to as the

ni xt ur e 13995mUl%€%0%1x? r%ﬁlé "was stirred at 60 OC for 24 hours to give
an aqueous suspension conposition of clothianidin mcrocapsul es
(hereinafter, referred to as the aqueous suspension conposition 13). The
resul t ant nlcrocafsules had a_vol unme nedi an diameter of 19.9 mm, wherein
the net voPEn@uoFleRe ¥ BPLRapsul es with a particle dianmeter of 5 nmm or

| ess was 9. 496based on _the gross vol une of m crocapsule partlcles
5 250 g of clothianidin and 750 g of methyl

acetylricinoleate (Ricsizer C-101, manufactured by Itoh 0il
Chemicals Co., Ltd., content: 95.5%) were mixed (the
resultant mixture is referred to as the mixture 14-1). Thé
mixture 14-1 was stirred wifh a rotbr—stator.homogenizer

10 (Polytron Homogenizer,-manufacfured by KINEMATICA AG) to
griﬁd clothianidin contained in the mixture 14-1 for about
10 minutes (thé resultant mixture is referred to as the
mixture 14-2). The clothianidin particles in the mixture
14—2 had a volume median diameter of 0.5 mm.

15 The mixture 14-2 was fed intd Dyno Mili (manufactured
by WILLY A.'BACHOFEN AG. MASCHINENFABRiK, Vessel size:-600
ImL, filled with 1,150vg of spherical glass of 1me diametef,
revolution speed of impeller: 12 m/sec as a peripheral
speed) at a rate Qf 3 L/hr to further grind the

20 clothianidin particles (£he resultant mixture is referred
to as the mixture 14-3). The_clothianidin particles in the
mixture 14-3 had a volume median diameter of 2.9 um,
wherein the net volume of the particles with a diameter of
10 uym or more was 3.3% based on the gross volume of

25 - microcapsule particles.



and the net volunme of the mcrocapsules with a particle dianeter of 50 nm
or nore was 0% based on the gross volune of mcrocapsule particles. The

aqueous sWePeNFizezconposition 13 was nmixed W th an aqueeygpsAlpiden
prepared by mxing 68.05 g of water, 0.05 g of xanthan gum 0.1 g of

al um num magnesium silicate, 0.5 g of di potassi um hydrogen phosphate and
0.1 g of Biohope L (preservative, manufactured by K I. CHEM CAL | NDUSTRY
CO., LTD.) to give an aqueous suspensionformul ati on of m crocapsul es. The
aqueous suspension formnul ation had pH 7.2. Production Exanple 14 250 g of

clothianidin and 7 g of Q- ety _rd ol eat e ( e 101,
manuf act ur ed bqu §ﬁoogl Oéhn%h@yk‘r\lg(t(‘%% i c? %Jac%on etd 2?59@535; c\;/\f/er%e m xed
(the resultant .m xture_is referred.to._.as td%crpxt The m xt ure

14-1 was s Véaoﬁnyﬁ‘ﬁ%‘* étsbl?nléjtuért& f?dmﬁa enl zer éjlgoﬁ ]r?rﬁ%rporoé)é}nzeer,
manuf act ured b | NEVATI.CA Al 0 grin |d n the

m xture 14274 f%lQ 888@ liﬁoﬁyﬁﬁaé?? ?fr}‘?él I (‘ﬁﬁg ;E{}}e’g'%%rred to as
the mxture_14-2 e cl ot hi ani di_n partlclesmthe m xture 14-2 had a '

vol ume medPERTHA ﬁe?@r'oiLT@ B il 2Phé mithEuré SEA R  pdipdd istis Dyno M1 |

(manuf actured by WLLY A . BACHOFEN AG NASCHI NENFABRI K, vessel size: 600
referred to as the mixture 14- 4). The mixture 14-4 was

kept at 25°C for 20 hours (the resultant mixture is
referred to as tﬁe mixture 14-5).
To 108.8 g of water (deionized water) were added 12.4
g of.ethylene glycol and 12.6 g of gum arabic (Arabic Cole
10 SS manufactured by SAN-EI YAKUHIN BOEKI CO., LTD.) to
pre?are an aqueous phase. All of the aqueous phase and all
of the mixture 14-5 Qere mixed (the resultant mixture is
referred to as the mixture 14—6).
The mixture 14-6 was stirred with a homogenizer (T.K.
15 Autohomomixer, manufactured by‘PRIMIX CbRP., revélution
'speéd: 9,000 rpm) at room temperature to form liquid
droplets in water (the resultant mixture is referred to as
the mixture 14-7) .
The mixture 14-7 was stirred at 60°C for 24 hours to
20 give an aqueoﬁs suspension coﬁposition of clothianidin
microcapsules (hereinafter, referred to as the aqueous
suspension composition 14).
The resultant microcapsules has a volume median
diameter of 19.9 pm, wherein the net volume of the

25 microcapsules with a particle diameter of 5 pm or less was



m., filled with 1,150 g of spherical glass of 1 nmdianeter, revolution
speed of inpeller: 12 nisec as a peripheral speed) at a rate of 3 L/hr to
further agxbongidf3e4e! ot hi anidin particles (the resultant pgirgpai6oiessy ef erred
to as the mxture 14-3) . The clothianidin particles in the mxture 14-3
had a vol ume nedi an diameter of 2.9 mm, - pherein the net volunme of the
particles with a dianeter of 10 mmor nore was 3. 3% based on the gross
vol unme of microcapsule particles.To 100 g of the m xture 14-3 was added
21.6 g of a polyisocyanate (Sum dur L-75, adduct of trinethyl ol propane and
t ol uenedi i gogyanate, manufactured b Y, \ . 1LTD.) at
3ogyap ert]ii O, l’éfhe. JLes v%li:ligtl\é”g% %fihceEi%nc% %%E@%ﬁ%%lgll‘erﬁe)

25C (the resul’t ant Xture s referre 0 as

m xture 14-4 kept at .25C f 0 haurs (the resultant. mxture is
referred t8ng\$/%?‘ﬁenﬁ1&xtvﬁ’rlémf4-0% t%eTgllfﬁQC?pgs‘gfesv\/a"fletr (dioniFed” wat er)
wer e added 12.4 of ethyl ene glycol and 12 .6 of m ar abi ¢ rabi c Cole
SS manuf ac%?@‘ﬁtg§ QKN-%EI PPARIHIR T8RS &3, PasAs Yo g&ber e a‘é@a‘ﬂ[‘ﬁaous
phase. All of the aqueous phase and all of the m xture 14-5 were m xed (the
resul tant RExPEFECFEPSELer PEFHLGI&S the nixture 14-6) . The nixture 14-6
was stirred with a honogenizer (T. K . Autohonom xer, manufactured by

PRI M X CORP. , r 886l gEuGHUS suspension composition 14 was mixed with

.an aqueous solution prepared by mixing 68.25 g of water,
0.05 g of xanthan gum, 0.1 g of aluminum magnesium silicate,
0.3 g of disodium hydrogen phosphate and 0.1 g of Biohope L

(preservative, manufactured by K.I. CHEMICAL INDUSTRY co.,

10 LTD.) to give an aqueous suspension formulation of
microcapsules. The aqueous suspension formulation had pH
6.2.

Produétion Example 15

15 » . 250 g of clothianidin and 750 g of methyi o-
acetylricinoleate (Ricsizer C—lOl,:manufactured by Itoh bil
Chemicals Co.,'Ltd., content: 95.5%) were mixed (the
resultant mixture is referred to as the mixture 15-1). The
mixture 15-1 was stirred with a rotor-stator homogenizer

20 {Polytron Homogenizér, manufactured.by KINEMATICA AG) to
grind clothianidin contained in the mixtgre 15-1 for about
10 minutes (the resultant mixture is referred to as the
mixture 15-2). The clothianidin particles in the mixture
15—2 had a volume median diameter of 0.5 mm.

25 The mixture 15-2 was fed into Dyno Mill (manufactured



speed: 9,000 rpm at roomtenperature to formliquid droplets in water (the
resultant mxture is referred to as the mxture 14-7) . The m xture 14-7

was stirngg 0t B894QC for 24 hours to give an aqueous SUPPIPLANEIFPOSI tion
of clothianidin mcrocapsules (hereinafter, referred to as the aqueous

suspensi on conposition 14). The resultantgym crocapsul es has a vol une nedi an
dianeter of 19.9 nm, wherein the net volune of the m crocapsules with a
particle diameter of 5 mmor |ess was9.4% based on the gross vol une of

m crocapsul e parti cles, and the net volume of the mcrocapsul es wth a

‘particle diamghan of, 5% Sl e Yass A% hasedson t he, %é’fﬁlé’é“”%o@f

m crocapsul 2 par L res. e aqueous suspen3| on corrp03|
V\/lthanaquou lutia re m xin 6825 of
anthan gufitoo F gt b Gt e T € T e o by eifehe
hydr ogen phos ate and 0.1 9P servatlve manuf ac ured by
K I. CHEM éﬁ_"p PREsd Tgrgpelgl%vél% atftfedt’s %u%%leh% oh*tornul ation

of m crocapsul es. The aqueous_ suspensi on forrrul ation had pH 6.2. Production

Exanpl e 15 sP5¢d Gt @ dhicariidih rfblr 750 POt FyBakRe v ri ci nol eat e

5 clothianidin particles (the resultant mixture is referred
to as the mixture 15-3). The clothianidin particles in the
mixture 15—3 had a volume median diameter of 2;9 um,
wherein the net volume of the particles with a diameter of
10 um or more wad 3.3% based on the gross voiume of

1Q .microcapsule particles.

To 100 g of the.mixture 15-3 was added 21.6 g of a
polyisocyanate (Sumidur L-75, aaduct of trimethylolpropane
and toluenediisocyanate, manufactured by SUMIKA BAYER
URETHANE CO., LTD.) at 25°C (the resultant mixture is

15 referred to as the mixture 15-4). The mixture 15—4_was
kept at 25°C for 20 hours (the resultant mixture is
referred to as the mixture 15-5).

" To 108.8 g of water (deionized water) were added 12.4
g of ethylene glycol and 12.6 g of gum arabic (Arabic Cole

20 'S8 manufactured by SAN—EI'YAKUHIN BOEKI CO., LTD.) to
prepare an aqueousiphase. All of the aqueous‘phase and all
of the mixture 15-5 were mixed (the resultant mixture is
referred to as the mixture 15-6).

fhe'mixture 15-6 was stirred with a homogenizer (T.K.

25 Autohomomixer, manufactured by PRIMIX CORP., revolution



(R csizer G101, manufactured by Itoh Ol Chemcals Co., Ltd., content:
95.5% were mxed (the resultant mxture is referred to as the m xture

15-1) . TRe wiodseisge 15-1 was stirred with a rotor-stat opchOpRAEH40GS
(Pol ytron Honogeni zer, manufactured by KINEMATICA AG to grind clothianidin

contained in the mxture 15-1 for about JO minutes (the resultant mxture
is referred to as the mxture 15-2). The clothianidin particles in the

m xture 15-2 had a vol unme nedi an dianmeter of 0.5 mm The m xture 15-2 was
fed into Dyno MI| (rmanufacturedby WLLY A . BACHOFEN AG MASCH NENFABRI K

vessel s1zgpc8l0 Bloob! Lpfd uk! ggéﬁlgg;ngfgfat RRericCals gl 39%.afq 1 mm

di anet er, orutibn spe sec as a peripheral speed) at

a rate of L/hr to.further ind_the.clothiani.di rti e resultant

m xture isgng ?F%leOWSSeFthhFXESFSl%g- @lfﬁgr%|g%hf&%%%?ﬁ&%g¥%fb es in

the m xture 15-3 Pad a gg%yne medi an dianmeter of 2.9 nmm, wherein the net
FEFed Wi

vol une of ERE BaF h a diameter of 10 nmor nore wad 3.3% based on

the gross volune of mcrocapsule particles.. To Q g.of the m xture 15-3
was added 21.6 EhﬁfméXEBFﬁiEgé§aH§FeSF$6ﬁ@§uPtL%%5F 5@&U@9 gyours to
tri met hyl ol propane and tol uenedii socyanate, manufactured by SUM KA BAYER

URETHANE COLVeLFD, §IHECR5CSRERBNF&SH CORPORIFL e Ofs clothlanidin '

microcapsules (hereinafter, referred to as the aquedus
suspension cbmbosition 15).
The resultant microcapsules had a volume median

diameter of 19.9 um, wherein the net volume of the

10 microéapsules with a particle diameter of 5 um or less was
9.4% based on the gross voiume of microcapsule particles,
and the net volume’of the microcapsulés with a particle
diameter of 50 um or more was 0% based on the gross volume
of microcapéule particles.

15 ' The agqueous suspension composition 15 was mixed with
an aqueous solution prepared by mixing 68.35 g of water,
0.05 g of xanthaﬁ gum, 0.1 g of aluminum magﬁesium silicate
and 0.2 g of Proxel GXL (prese;vative, manufactured‘by
Avecia K.K.) to give an aqueous suspension formulation of

20 microcapsules. The aqueous suépensioh-formulafion had pH

7.4.

Comparative Production Example 1
An aqueous suspension composition (hereinafter,.

25 referred to as the comparative aqueous suspension



referred to as the mxture 15-4) . The m xture 15-4 was kept at 25C for 20
hours (the resultant m xture is referred to as the mxture 15-5) . To 108.8

g of wat ayolhdfiBHEed water) were added 12.4 g of et hyl eag eboi69do4gnd 12. 6
g of gum arabic (Arabic Cole SS manufactured by SAN-ElI YAKUH N BCEKI CO.,

LTD.) to prepare an aqueous phase. Al ¢f; the aqueous phase and all of the
m xture 15-5 were m xed (the resultant mxture is referred to as the

m xture 15-6) . The m xture 15-6 was stirred with a honogeni zer (T. K.

Aut ohonom xer, manufactured by PRIM X CORP., revol utionspeed: 9,000 rpn) at

room tenper gy e: Lpofofn LLgudodigphet LACWRLEL LLBBAesyl bant i xture i

referred to € m X e mx was stirred at 60 0C

for 24 hours to give an_agueous SUSPENsj o nposi tion of ,clathianidin
nicrocapstﬁ%%éf%€+%?n§¥?%§?ergf%??%ggtghgg %ﬁg g&ﬁégﬁg guépgﬁgigﬁ%t
conposition 15),. The resultant m crocapsul es had a vol une nedi an di aneter
of 19.9 mAt where ﬂrtLehﬂ%f'volune of the microcapsules with a particle
diameter of 5 mmor less was 9.4% based on the gross volune of mcrocapsule
particles, and the net volune of the mcrocapsules with a particle dianeter

of 50 mm or nore was 0% based on the gross vol une
Comparative Production Example

An aqueous .suspension composition (hereinafter,
referred to as thé éomparative aqueous.suspension
composition 2) was produced in the same manner as‘in
Production Example 5 except that the mixture 5-4 was keét

10 at 40°C for 1 hour.

Comparative Production'Example 3
An aqueous suspension composition (hereinafter,
referred to as thé comparative agueous suspension
15 compoéition 3) was produced in the same manner as in
-Production Example 1 ekcept that the mixture 1-4 was kept

at 50°C for 1 hour.

Comparative Production Example 4

20 - An aqueous suspension compositibn (hereinafter,
referred to as the comparative agqueous suspension
composition 4) was produced in the same manner as in
Production Example 1 except that the mixture 1-4 was kept
at 60°C for 0.5 ﬁour.

25



of m crocapsule particles. The aqueous suspension conposition 15 was m xed
w th an aqueous sol ution prepared by m xing 68.35 g of water, 0.05 g of
xant han gy@2ofyis7@30f al um num magnesi um silicate and Op@rgpaifioffose! CXL
(preservative, manufactured by Avecia K .K ) to give an aqgueous suspension
fornul ation of mcrocapsules. The aqueoys, suspension fornulation had pH
7.4. Conparative Production Exanple 1 An aqueous suspension conposition
(hereinafter, referred to as the conparative agqueous suspensi onconposition
1 ) was produced in the sane manner as in Production Exanple 1 except that
the mxture 1-4_was kept at 200C for 1 hour. Conparative Production Exanple
2 An aqueoﬁ%sgu%ﬁ%ﬂgﬁ%niconposition (hereinafter, referred to as the
conparati ve agueous suspensi Qn_co sition was produced in_the sane
manner as in ProdUt¥Fdh Eﬁgngré §n§ CEBthﬁgt%Pﬁea RO e B-FShes" Kept  at
40 OC for 1 hour, Conparative, Production Exanple 3 Ang aqueouys suyspensi on
conpositioﬁoTﬂ%?éFh%P§eFP°W8féPréBetSOQ%OWHEgCSﬁﬁiﬁa iygtiqéégh§ éhéﬁ%nsion
conposition 3 ) was produced in the sane manner. as in :

water was allowed to stand at room temperature for 2 hours.

.5 Then, the mixture was centrifuged at 3,000 rpm for 15

minutes. About 1 mL of the supernatant was separated, and
10 puL out of the 1 mL wés.subjected to high berformance
liquid‘chromatography to analyze the amount of clothianidin.
Based on the analysis valué thus obtained, the amount of

10 clothianidin confained in the supernatant and the amount of
clothianidin contained in a microcapsule were calculated.
The residual rate of clothianidin contained in microcapsule

based on the amount of clothianidin contained initially in

the microcapsule is shown in Table 1.

15  [Table 1]

Residual rate of
clothianidin contained
in microcapsule (%)

Agueous suspension composition 1 79

Aqueous suspension composition 2 78

Aqueous suspension composition 3 79

Agueous suspension composition 4 91

Agueous suspension composition 5 82

Aqueous suspension composition 6 76

Comparative agueous suspension 39
composition 1

Comparative agueous suspension a1
composition 2

Comparative aqueous suspension 45
composition 3

Comparative aqueous suspension 38
composition 4




Production Exanple 1 except that the m xture 1-4 was kept at 50 OC for 1
hour. Conparative Production Exanple 4 An aqueous suspensi on conposition

(her ei nafyenoigBkAEred to as the conparative agqueous Supp§NPrANOHIEPOSI tion
4 ) was produced in the same manner as in Production Exanple 1 except that

the m xture 1-4 was kept at 60 OC for O.QBhour.Test Exanple 1 A m xture of
0.5 g of each of the aqueous suspension conpositions shown in the follow ng
Table 1 with 249.5 g of water was allowed to stand at roomtenperature for
2 hours. Then, the m xture was centrifuged at 3,000 rpmfor 15 m nutes.
About 1 nlL _of the supernatant was separated, and 10 nL out of the 1 nL was
subj ect ed F@sﬁigﬁaﬁgﬁfb%nance | i quid chromat ography to anal yze t he anount
of cl ot hi ani di n. B%ﬁg on the anal ysis val ue thus obtai ned, the anpunt of

cl ot hi ani din cofe&Mmed iHre RE FASRRD HRP (HRRNBUM OB BRSO B din
contained in a m.crocapsul e were calculated., The residual rate of :
cl ot hi ani ditfec &RLdMedS 1 aRlE FcdFsuIE BHEY P theefotht? 072 £$ 5t hi ani di n
contained initially in the mcrocapsule is shown in Table 1 . [Table 1.
] Test Exanpfhern2 Padh™éf othéheq@ddusd iQms persi T [Bhposs 1 | drisl 3howre PR
5 dish of 6 cm diameéter. Then, the dilution was air dried at
room temperature. The petri dish was exposed to sunlight
for 250 hours (cumulative illuminance: 1810 Lx).
To the petri dish was added 10 mL of acetonitrile and
then stirred. Then, 10 uLl of the mixture was subjected to
10 high performance liquid chromatography to analyze the
amount of clothianidin. Based on the analysis value thus
obtained, the amount of clothianidin remaining in the petri
dish was calculated. The residual rate‘of clothianidin
based on the amount of clothianidin contained in the
15 dilution initially spread oVer the petri dish is shown in

Table 2.

[Table 2]

Residual rate of clothianidin
(%)

Agueous suspension composition 1 79
Agueous suspension composition 2 81
Agueous suspension composition 3 86
Agqueous suspension composition 4 89
Agueous suspension composition 5 82

Comparative aqueous suspension 54

composition 1
Comparative aqueous suspension 61
composition 3

Industrial Applicability



the followng Table 2 was diluted 200 tinmes with water. Then, 0.4 nL of the
dilution was spread over a glass petri dish of 6 cmdianeter. Then, the

di | uti on wesoifz7Asl ed at roomtenperature. The petri dipgh/paSos3resed to
sunlight for 250 hours (cumrul ative illum nance: 1810 Lx). To the petri dish
was added 10 nL of acetonitrile and then.stirred. Then, 10 nL of the

m xture was subjected to high performance | iquid chromatography to anal yze
t he amount of clothianidin. Based on the anal ysis val ue thus obtained, the
amount of clothianidin remaining in the petri dish was cal cul ated. The
residual rate 05 clohhian%din'baseg ogtthe ann%pt.of cl ot.hi_ani di n_.cont ai ned
in the diluti on®FAPERAPPy CSpFEEdTEVEPY HE Tp&t i i% AW AR ikbl e 2 .

[ Table 2 ] I.ndustri al pl.i cabi li t yAccording tao the nethod, for producing a
mi crocapsuPé 5ft RESFFE eﬁPVFH6éﬁPVoﬁFiH?iﬁ%ﬁﬁﬁﬁﬁﬁﬂﬁ?t&f%*ﬁﬂ%&g a

m crocapsul e with the delayed rel ease timng of a pesticidal conpound

cont ai ned FH@F@FﬁpégléoWﬁéxeGhﬁodﬁléﬁﬁﬁeﬁﬁ%ﬁiﬁe fiddGRiul®e. CLAIMS 1 . A
met hod for producing a mcrocapsul e, which conprises : (1) keeping a

m xt ur e Ofpgsﬁéggﬁé'dgpm@@ﬁﬁguﬁgptglned therein as compared to a

5 conventional microcapsule.



conpound represented by fornmula (1) and a pol yi socyanate at 20 to 60C for 3
hours or nore: OHCRH2 L }5- 2 CHCH- X-(CH 7- 2 CGCOR 2 (I) wherein X

representywwopid#seH3- or -CH=CH, Rl represents a Cl-C4 abkyb23604Rs9 and R2
represents a Cl-C4 al kyl group; (2) then adding the m xture to water

containing a polyol or a polyamne, and oducing prepare liquid droplets
inthe water; and (3) formng a fil mof pol yurethane or pol yurea around the
droplets. 2 . The method according to claim1l , wherein the weight ratio of
t he pesticidal conpound to the conpound represented by formula (1) is from
10: 100 to 100:100. 3 . The nethod aCC@ﬂ;@iﬁ'@ toclaim1l , wherein the

1. A method for producing a microcapsule, which
comprises:
5 (1) keeping a mixture of a pesticidal compound, a
compound.represented by formula (I) and a polyisocyénate at

20 to 60°C for 3 hours or more:

O

I o 1 -
CH3{CHa)s —CH—CH,—X —(CHy);—C—0—R2 (D)

wherein X représents»—CHz—CHz"or —CH¥CH—, R! represents a
1OA Cl-C4 alkyl group, and R? represents a C1-C4 alkyl group;
(2) then adding the mixture to water containing a
polyol or a polyamine, and producing prépare liquid
droplets in the water; and
(3) forming a film of polyurethane or pblyurea around

15 the droplets.

2. The method according to claim 1, wherein the
weight ratio of thé pésticidal cOmpOund to the compound
represented by formula (I) is from 10:100 to 100:100.

20 |

3. The method according to claim 1, wherein the

compound represented by formula (I) is.a Cl-C4 alkyl ester

of O-acetylricinoleic acid.



conpound represented by fornula (1) is a C1-C4 al kyl ester of

O acetylricinoleic acid.4 . The nethod according to claim1l , wherein the
conmpound weRhRsBM4ed by formula (1) is methyl O- acetyl picgijpai§ddase 5 -
The nethod according to claim1l , wherein the pesticidal conpound is a
solid pesticidal compound. 6 . The metheg according to claim1 , wherein
t he pesticidal conpound is a neonicotinoid conpound. 7 . The nethod
according to claiml1 , wherein the pesticidal conpound is clothianidin. 8.
A m crocapsul e produced by the nethod according to claim1l.

4. The method according to .claim 1, wherein the
compound represented by formula (I) is methyl O-

acetylricinoleate.

5
5. The method according to claim 1, wherein the
.pesticidal compound is a solid pesticidal compound.
6. The method according to claim 1, wherein the
10 pesticidal compouhd is a neonicotinoid compound.
7. The method according to claim 1, wherein the
pesticidal compound is clothianidin.
15 8. A microcapsule produced by the method according to

claim 1.



