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FRESTI Cl DAL COMPOSI TI ON BACKGROUND OF THE | NVENTI ON ) Field

of the Invention The present invention relates to a
Q<@est|0|dal composition, which conprises mcrocapsul es, 5 each

Wt croencapsul ating an or ganophosphor us conpound. 2) Related Art

Pesti ci dal conposition conprising m crocapsul es, each

m croencapsul ati ng an organophosphp&ug conpound, for exanpl e,

chl orpyrifos, 10 have been so far used to control wood-injuring insects.

However, pesticidal conpositi Ll si crocapsul es, each

m croencapsul ati ng an or@i%&%%gg’&ho?’@g‘?%%%‘gﬁd which is solid at room

tenperature, for exanple, chlorpyrifos, etc do not have 15 always a

| ong-term sto ve det eri orati on probl em of
congositions é€§§§%5§$§S@%yT§E“&§Q§§%#§ﬁ: and crystal grow h. Thgir

| mprovenent has Pgresen%d gfséééxinven SUMVARY COF THE | NVENTI ON 20

Dot

. q;on :
An obj ect of the I hvenfion 1S to sol ve t he above-nenti oned
probl ens. ThECEPELERY £:9:ézb@ua{ e td RNt Advelthere is

provi ded a pesticidal composition, which conprises m crocapsul es, each
m croencapsul péstgcédal composition, which comprises microcapsules,

5 each microencapsulating an organophosphorus compound.
2) Related Art
Pesticidal composition comprising

microcapsules, each microencapsulating an
organophosphorus compound, for example, chlorpyrifos,

10 have been so far used to control wood-injuring insects.
However, pesticidal compositions comprising
microcapsules, each microencapsulating an
organophosphorus compound which is selid at room
temperature, for example, chlorpyrifos, etc. do not have

15 always a long-term storage stability and alsc have a
deterioration problem of compositions due to crystal
deposit and crystal growth. Their improvement has been

desired.

SUMMARY OF THE INVENTION-
20 ‘ An object of the present invention is to solve
the above-mentioned problems.
According to the present invention, there is
provided a pesticidal composition, which comprises

microcapsules, each microencapsulating an

s



2. or ganophosphor us conpound havi ng a nel
| east 15[err]C, and at | east one solvent selected fromthe

group
£onsi sting of: (i) an ester, SH“SSI}WE“B““R"PM‘@ i) a
ket one, (iii) an indane substitut mm uglm st one
| ower al kyl group, (1+v)2 & naphth ed with at
| east - one | ower al kyl group, and 10

(v) a phenyl xyl yl et hane wherein the anount of the solvent is 0.1
to 10 parts b?rgalmphOsﬁb?ﬁ“? FRTPHH fting, a\Bedfhdings ppat of at

or ganophospho ticidal

. d. T '
conposi tion aé(u?gfs&i h8 G0 {xﬁﬂ%ﬁgeast OBFe§8ﬁYe?ﬁv§%}?%€ee%p§E’TS°%et%r ei nafter

referred to as_"t.he . present composition”. DETAI LED
DESCRI PTI ON r?ﬁg FR@@ﬁﬁTfﬂ? bF: The or ganophosphor us
compound for use in the(igo an egggfent i nvention has a nelting point of at
| east 15[err]C, and 1'ncludes, for exanple, the follow ng effective
conpounds &or insecticideg,) backegbgbdes, fungicides and

her bi ci des: (1) 0,0-diethyl 0-3,5,6-trichloro-2-pyridyl
25 phosphorothioate (iii) an indane substitddDrEWH fadS)least one

(2) 0,0-dinethyl 0-3,5,6-trichloro-2-pyridyl phosphor ot hi oat e
(chl orpyrifos-nethyl) lower alkyl group,

{iv) a naphthalene substituted with at least
one lower alkyl group, and
10 (v) a phenylxylylethane.
The pesticidal composition according to the
present invention will be hereinafter referred to as "the

present composition".

DETAILED DESCRIPTION OF.THE INVENTION

15 The organophosphorus compound for use in the
present invention has a melting point of at least 15°C,
and includes, for example, the following effective

compounds for insecticides, bactericides, fungicides and

herbicides:
20 - (1) 0,0-diethyl 0-3,5,6-trichloro-2-pyridyl
phosphorothioate

(chlorpyrifos)
(2) 0,0-dimethyl 0-3,5,6-trichloro-2-pyridyl
phosphorothioate
25 {chlorpyrifos-methyl)
(3) O0,0-diethyl O-quinoxalin-2-yl

phosphorothioate



30 (3) 0, 0-diethyl O quinoxalin-2-yl

phosphor ot hi oat e - 3-

{ qui nal phos) (4) 0-(1, 6-di hydro-6-o0xo-1-phenyl pyri dazi n- 3-
) O, 0-diethyl phosphorothioate (pyri daphent hi on) 5

(5) 0,0-dinmethyl S-(N-nethylcarbanmoyl netghyl ) di t hi ophosphat e

(di met hoat e) (6) S-a-ethoxycarbonyl benzyl 0, O-di net hyl

phosphorodi t hioate 10 (PAP) (7)

S- 6- chl or o- 2, 3- di hydr o- 2- oxob@wiradkphds B3- yl met hyl 0, O-di et hyl

phosphor odi t hi oat e : . phosal one) ) . 58)

S- 2, 3- di hydr o- 5- met hoxy{ %) 0x®-= 41 HzEihydrq-i-asosdoprheny L RErhGRZEN63di et hy|
phosphor odi t hi pat e . (. DMTP) (9)
2-ch|oro-1-(2¥h?d9c?ﬂQﬁ%ﬁﬁ%ﬁuﬁBQﬁHﬂﬂr°th1°a&PnethyI phosphat e

(di net hyl vi nphos) 20 .élg} 1:cg,nethyl 2,2,2-trichloro-1-
hydr oxyet hyl phosphonat e (pyridaphenthion) [y i chj or f on)

(11) O-ethgl O-4-nitroppgRyle o-gfEHY PSRN 28 Bamoy Imethyl )
dithiophosphate
(dimethoate)
(6) S-a-ethoxycarbonylbenzyl 0,0~dimethyl
phosphorodithioate
10 (PAP)
(7) S-6-chloro-2,3-dihydro-2-oxobenzoxazol-3-
ylmethyl O,O-diethyl phosphorodithiocate
(phosalone)
(8) S-2,3-dihydro-5-methoxy-2-oxo-1,3,4-
15 thiadiazol-3~ylmethyl 0,0-dimethyl phosphorodithioate
(DMTP)
(9) 2-chloro-1-(2,4-dichlorophenyl )vinyl
dimethyl phosphate
(dimethylvinphos)
20 (10) dimethyl 2,2,2-trichloro-1-
hydroxyethylphosphonate
(trichlorfon)
(11) O-ethyl O-4-nitrophenyl
phenylphosphonothioate
25 (EPN)
(12) sS-benzyl O,0-diisopropyl
phosphorothiocate

(IBP)



25 ( EPN) (12) S-benzyl 0, 0-diisopropyl

phosphor ot hi oat e (1 BP)

-4- (13) 0-2,6-dichloro-p-tolyl 0,0-dinethyl

phosphor ot hi oat e (tol cl of os-net hyl)

(14) O-nmethyl O 2-nitro-p-tolyl 5 i soprgpyl phosphor oam dot hi oat e

(am prof os- net hyl ) The (i) ester for use as solvent in the
present invention includes non-aromatic ester solvents and aromatic
ester solvents. In case (33 no®-& émdicbloro-pstelyt P @rdimethlse havi ng at
| east 8 carbon atons in total are preferable. Non-aromatic ester

sol vents havi mposphoxiotihdgateg carbon atons in total include |iquid ester
conpounds having no aromatic ring structure and having at | east 8
carbon atons in total, for exéﬁﬁﬁ@}°§??ﬁﬂ§??¥l 15 nonocar boxylic acid

esters such as capric acid esters (8.9., et hy rate, etc.), lauric
acid esters (e.qg. A@gﬂyl AR %,Oe?cg}Fgﬁy?ié?ﬁﬁpacid esters (e.qg.
i sopr opyl ri 5Hfap b ) ' sters (e.qg. i sopr opyl
palnitate,qgtéﬁ%, 2-g?ﬁ§$%§§§25?§£g§F§£%§¥§rs 20 (e.g. cetyl
2- et hyl hexanoate, etc.), oIeiqaﬁg%QOQggehgthyl) (e.g. nethyl oleate,

e like '

| sobutyl oleate, etc.) and th , and al i phatic dicarboxylic acid
esters such as adipic The (i) ester for use as solvent in the

present invention includes non-aromatic ester solvents
and aromatic ester solvents. In case of non-aromatic

10 ester solvents, those having at least 8 carbon atoms in
total are preferable. Non-aromatic ester solvents having
at least 8 carbon atoms in total include liquid ester
compounds having no aromatic ring structure and having at
least 8 carbon atoms in total, for example, aliphatic

15 monocarboxylic acid esters such as capric acid esters
(e.g. methyl caprate, etc.), lauric acid esters (e.g.
methyl laurate, etc.), myristic acid esters (e.g.
isopropyl myristate, etc.), palmitic acid esters (e.g.
isopropyl palmitate, etc.)}, 2-ethylhexanoic acid esters

20 (e.g. cetyl 2-ethylhexanoate, etc.), oleic acid esters
(e.g. methyl oleate, isobutyl oleate, etc.) and the like,
and aliphatic dicarboxylic acid esters such as adipic
acid diesters {(e.g. diisobutyl adipate, dihexyl adipate,
di-2-ethyhexyl adipate, diisodecyl adipate, etc.),

25 sebacic acid diesters (e.g. dibutyl sebacate, 4di-2-
ethylhexyl sebacate, dioctyl sebacate, etc.), maleic acid
diesters (e.g. dibutyl maleate, etc.), fumaric acid

diesters (e.g. dibutyl fumarate, etc.), and the like.



acid diesters (e.g. diisobutyl adipate, dihexyl adipate,

di - 2- et hyhexyl adi pate, diisodecyl adipate, etc.), 25 sebacic acid
diesters (e.g. dibutyl sebacate, di-2- et hyl hexyl sebacate, dioctyl
8ebacate, etc.), maleic acid diesters (e.g. dibutyl naleate, etc.),
fumaric acid diesters (e.g. dibutyl-famarate, etc.), and the |iKke.

- 5- Aromatic ester solvents that is, ester sol vent s
having an aromatic ring structure in th nDIecuIe i ncl ude ester

sol vents deri ved fromzﬂﬁﬁﬁmﬁﬁéc esteacﬁeéve§E%h E@PEW&?%N?%?%Rnd di al kyl
I e A S R
pht ha%/atg di 9 (fé: ‘fl1e I‘#‘ﬁ&?‘g sster s%i’ é@ p‘?ﬁ%aélgg ge:% dagdog‘%ttli s (g g.
butyl benzyl %tia%t h%lu%the edbﬁ)éﬁgfk_ﬂﬁx%éi@h&{ﬁ)%f ﬁette(i-s) u}?u%%o'aﬁlkﬁg' i d

esters (e.g. b ‘benzoa I soany enzoa sa

esters (e. g @%U@ﬂs %%Lel C¥ba! Bxafbi¥! the s&@él&ﬂl@meﬂeﬁﬁa@ﬁq&al icylate,
etc.), and the |ike, and ester solvents derived fromaronatic

al cohol s, suclymmupslhahengyl €6t e8Scéfben Rediy|(Aght Aiduthanzyl
propionate, benzyl salicylate, etc.) and the I|ike. The

(i) ketone f@htimdate,sdivenyli phthalate, d@irserit phiheitate) idddecgfler ably
t hose having a | ow wat er solubility, such as ketone solvents having a
water 20 solpiihaliateof diondeoyd phtha¥ate. oditr 2yl pbthiadatexanpl e,
etc.), phthalic acid diesters (e.g. butylbenzyl
10 phthalate, dicyclohexyl phthalate, etc.), benzoic acid
esters (e.g. butyl benzoate, isoamyl benzoate, etc.),
salicylic acid esters (e.g. methyl salicylate, ethyl
salicylate, isocamyl salicylate, etc.), and the like, and
ester solvents derived from aromatic alcohols, such as
15 benzyl esters (e.g. benzyl acetate, benzyl propionate,
benzyl salicylate, etc.) and the like.

The (ii) ketone for use as solvent in the
present invention is preferably those having a low water
solubility, such as ketone solvents having a water

20 solubility of not more than 7 wt.% at 20°C, for example,
methyl isobutyl ketone, methyl isopropyl ketone, etc.

The (iii) indane substituted with at least one
lower alkyl group for use as solvent in the present
invention is usually indanes substituted with an alkyl

25 group having not more than 4 carbon atoms, such as
methylindane, ethylindane, etc.

The (iv) naphthalene substituted with at least

one lower alkyl group for use as solvent in the present



mét hyl i sobutyl

Giii)

as sol vent

wi'th an al kyl

met hyl i ndane,

ket one, nethyl isopropyl ketone, etc. The
I ndane substituted with at | east one | ower al kyl group for use

in the present i nvention is usually indanes substituted

25 group having not nore than 4 carbon atons, such as

et hyl i ndane, etc. - 6 - The (iv) naphthal ene

substituted with at | east one | ower al kyl group for use as sol vent
t he present -
usual I y napht halrvwesttomsis tusually mapithalenegegybsthtubedywith b havi ng
not nore than 4 carbon atons, such as net hyl napht hal ene,

di net hyl napht hal@®gt one aldphy|grgiR hevdme, NEtopPrRaphehat eprbon

but yl napht hal en

as sol vent
1- xyl yl et hane,

conposi tion gnclpydes a procedure capabl e of easily controlling
m crocapsul ating ) reaction, for exanple, so far well known interfacial
polynfrlzaflonlprocess, afhé Ne91 I phdHPGEAS 1 Ribane #BRNUselasWBbEPehie
interfacial po

present conposiihOoth®Vprgsdrt invehtiiche inellegbspnfoanggahle M T+
In the present invention, the mcrocapsule

wal |

mat eri al s.

10

15

20

25

ymerization process is preferable for preparing the

l-zxylylethane, a mixture of phenylxylylethane isomers,
etc.

Microcapsulating procedure for use in the
preparation of the present composition includes a
procedure capable of easily controlling microcapsulating
reaction, for example, so far well known interfacial
polymerization process, an in-situ process, etc., among
which the interfacial polymerization process is
preferable for preparing the present composition owing to
a wide selection range for microcapsule wall materials.

In the present invention, the microcapsule
wall material includes, for example, polyurethane,
polyurea, polyamide, polyester, polycarbonate,
polysulfonate, polysulfonamide, urea-formalin
condensation products, melamine-urea condensation
products, phenol-formalin condensation products, acrylic
acid ester polymer, methacrylic acid ester polymer, vinyl
acetate polymer, styrene polymer, divinylbenzene polymer,
ethylene-dimethacrylate polymer, etc.

Microcapsulation can be attained, that is,

polyurethane microcapsule walls can be formed, for

Stomed Sifuanermane el SR R, L
T T UM S S e L

M crocapsulatin%

e

in

i nvention is

use



wdl | material includes, for exanple, polyurethane, 20 polyurea, polyamn de,
pol yester, pol ycarbonate, pol ysul fonate, polysul fonam de, urea-formalin
cqondensati on products, nelam ne-urea condensation products,

phenol -formal i n condensati on products, acrylic acid ester polyner,

met hacrylic acid ester polyner, vinyl 25 gcetate polyner, styrene polyner,
di vi nyl benzene pol yner, et hyl ene-di net hacryl ate pol yner, etc.

M crocapsul ati on can be attained, that is, pol yur et hane m crocapsul e
wal | s can be foexampleorby interfacial polymerization of polyvalenty.

exanpl e, by interfacial polynerlzatlon of pol yval ent | socyanat e

conpounds and p%$9ﬁ¥ﬂ?¢ PRI AL RPSYhYdricpalgapak ﬁ?%?%%%%%ule
wal |s by interfac perizati gl yval ent socyanat e co ounds
and pol yval ent aﬂmr tﬁ%ﬁﬁﬁﬁwwﬁ& Inteitratal; BobracE et

I'IZB.tIOF

b f ¢ | o
compounds. and. pof WWAFOILSHE A OmBARConparpae, 8Fa pOLYRLBE A0iA% vl o
b f | | "
o Béﬂh?ﬁl?c BOIIEAS 34 Yntile: po1 oAl &\A.alﬁe&oasbguig gaide gompounds

So on T Kondo
et al: W R SF LS ﬁ’élﬂ&ﬁ%’c’l‘oﬁ“%fa ﬁléﬁ?' Ja&i‘&' QHlorlde
devel opnent and actual application exanpl es |s ed Managenent

Devel opment Ceng@ipoddd® An®tfolyvalent amine coxﬂﬁéﬁﬁdéng @py@@eea.enbodl ment

of the present Splnventlon there is provided a conposition conprising

m cr ocapsul es, ﬂﬂ@fc@m@wﬁé\@aamd Hy AgtehiracPrli pesymerization of
polyvalent acid chloride compounds and polyhydric alcohol

10 compounds, and so on, as in known from T. Kondo et al:
New microcapsulating technique and its application
development and actual application examples (published by
Management Development Center, Japan) etc.

According to one embodiment of the present

15 invention, there is provided a composition comprising
microcapsules, each microencapsulating chlorpyrifos,
which is particularly suitable for controlling wood-
injuring insects such as termites, lyctus powder-post
beetles, etc.

20 When the present composition comprising
microcapsules, each microencapsulating chlorpyrifos as an
organophosphorus compound, is used to control wood-
injuring insects, it is preferable from the view point of
an increase in the wood-injuring insect control effect

25 and storage stability of composition to prepare
microcapsules to make the average microcapsule diameter
not more than 30 pm, a ratio of (average diameter/wall

thickness) of microcapsules not less than 30, but not



wHich is particularly suitable for controlling wood- I njuring insects
such as termtes, |yctus powder - post beetles, etc. 20 When
the present conposition conprising m crocapsul es, each

m'croencapsul ating chlorpyrifos as an or ganophosphorus conpound, is
used to control wood- injuring insectsg it is preferable fromthe view
poi nt of an increase in the wood-injuring insect control effect 25
and storage stability of conposition to prepare m crocapsul es to nake
the average m cieEgpdian #0feend a preduchr® (Fvaraye gHhameteat gowafil
(average di anetser/ wal | t hi ckness) of m crocapsul es not | ess than 30,

but not thicknessppof fRgKOgEDSULGE ROH MmN tthem 2 éMage di aneter x
wal | t hi ckness) of m crocapsul es not nore than 20 [err

I err].
The average diameter of nmiEYSEGYesddapeper of m %%H]]'efr%rcaéiéﬁ?pl e, by
Coul ter Counter, Mbodel TA-]I 5 roduced by Coulter_El ecironi c.).
The wal | thi ckné‘?sasé‘frel‘?i'cFSEaﬁé‘ﬁP‘é ecgﬁyb oulter %%%re%é’@@o&grkg to the

fol | owi ng for?“'(%x‘&d)dced by Coulter Electronics Inc. )d'ensi ty of

Aver age
Vi ght of MO The yall thickf¥BEA0P micrSLLEOSARS Edh be
encapsul at ed wal | &ﬂaneter wall materia conponents
t hi ckness = calculated according toXthe following fdrmula (I):
6 Wi ght of Aver age m cro-
density of encapsul at ed m cr o-
conponent s capsul e wal
Average
density of
Weight of micro-
Average microcapsule encapsulated
Wall diameter wall material components
thickness = X X (1)
6 Weight of Average
micro- density of
encapsulated micro~-
components capsule
wall
material

When the present composition is applied to
wood surfaces outdoors, color changes are sometimes
observed on the applied areas. However, the color
changes can be prevented by selecting a microcapsule wall

5 material so as to make a proportion (A) of aromatic ring
structure in the microcapsule wall material not more than
40% by weight and a ratio of (A) to (average
diameter/wall thickness) of the microcapsules not less
than 0, but not more than 0.8. To this effect, the

10 percent-by-weight proportion (A) of aromatic ring
structure in the microcapsule wall material may be
lowered, for example, by keeping a proportion of a

microcapsule wall forming material having the aromatic



mat eri al When the present conposition is applied to

wood surfaces outdoors, color changes are sonetines observed on the
agflied areas. However, the color changes can be prevented by

sel ecting a mcrocapsul e wal | 5 material so as to nake a proportion (A)
of aromatic ring structure in the mcrgcapsule wall material not nore
t han 40% by weight and a ratio of (A to (average di anet er/ wal |
t hi ckness) of the mcrocapsul es not |ess than 0, but not nore than
0.8. To this effrdag sttructu@epeuncbnasbpherylne plidsmayviana eArospoundsat i c
ring structure in the mcrocapsule wall material may be | ower ed,
for exanpl e, by RedHenylensr ddeninencenpaunds lowesn,oddiRiulReIFESf or ni ng
mat eri al having the aromatic - 9-

ring structure SHETOSSRSHRyFahdSdAFeotyERed I diso FRAYe-mentgongheny| ene
by the. above. morirtancial BRAPBEY RERGH BRI TTar NAPEOE S, SRedPEEs 1o
e ng. & mor L aRE TR FEr AP R BRaraF FLrt il e b R Hket Py 1 ng
the o ocaBAng. GBSt p L Brmhiify a0 iRy BT S T
i socyanat e compQipginthey 48§ serhBeuior SRLAPN, of pol yurethane
m crocapsul e walls or pol yurea m crocapsul e wal I s i nclude, for
exanpl e, hexanet hyl ene In view of the foregoing requirements for the
microcapsule wall forming materials, preferable
10 polyvalent isocyanate compounds for use in the formation
of polyurethane microcapsule walls or polyurea
microcapsule walls include, for example, hexamethylene
diisocyanate, adducts of hexamethylene diisocyanate and
trimethylolpropane, biuret condensation products of three
15 molecules of hexamethylene diisocyanate, adducts of
tolylene diisocyanate and trimethylolpropane,
isocyanurate condensation products of tolylene
diisocyanate, isocyanurate condensation products of
hexamethylene diisocyanate, isocyanurate condensation
20 products of isophorone diisocyanate, isocyanate
prepolymers each constituted of one isocyanurate moiety
that consists of one isocyanate part of hexamethylene
diisocyanate and two molecules of tolylene diisocyanate
and of another isocyanurate moiety that consists of
25 another isocyanate part of the same hexamethylene
diisocyanate and two molecules of other hexamethylene
diisocyanate, 4,4'-methylenebis (cyclohexyl isocyanate},

trimethyl hexamethylene diisocyanate, etc.



di f socyanat e, adducts of hexamet hyl ene diisocyanate and
tri met hyl ol propane, biuret condensation products of three 15 nol ecul es of

heganethylene di i socyanat e, adducts of tol yl ene diisocyanate and
trimet hyl ol pr opane, | socyanur at e condensati on products of tolyl ene

di i socyanate, isocyanurate condensation prqgucts of hexanet hyl ene

di i socyanate, isocyanurate condensation 20 products of isophorone

di i socyanate, isocyanate prepol yners each constituted of one

i socyanur ate noiety t Rl yhydsiist alobhohecospoysdmtfomparge gin the

hexanet hyl ene di i socyanate and two nol ecul es of tolyl ene diisocyanate
and of another ifs@pdionacE peillFuyetharne cpigtenapmfle B 1digoORe POLYBEFERat e
part of the sane hexanet hyl ene di i socyanate and two nol ecul es of other

hexamet hyl ene  MLCTRCADSU) &n ¥p 1S 419l udRs hyfdh RIS, c eghepre

ST q1ydan b are Sy hol PR PRSI ¢ he

wel 15 i nol uadh, SREYISNG GoEBICPERL NP1 ode M yRle) P Giropyaoplf O 20 7PS1 ©
out aned ol hexgngdenl; porpetholayk Shevgbycthor MR g0l
Lo hexanet 1 o, L e S0 BRaFet use
in the 10 fornpQ,eérhekapekyiicBa aterocapsul e walls or pol yam de

Polyvalent amine compounds for use in the

10 formation of polyurea microcapsule walls or polyamide
microcapsule walls includes, for example,
ethylenediamine, buthanediamine, hexamethylenediamine,
phenylenediamine, toluylenediamine, diethylenetriamine,
triethylenetetramine, tetraethylenepentamine,

15 pentaethylenehexamine, 1,3, 6-triaminonaphthalene,
piperazine, etc.

Polyvalent acid chloride compounds for use in
the formation of polyamide microcapsule walls or
polyester microcapsule walls includes, for example,

20 sebacoyl dichloride, adipoyl dichloride, azelaoyl
dichloride, terephtaloyl chloride, trimesoyl chloride,
pimeloyl dichloride, dodecanedioyl dichloride, citroyl
dichloride, etc.

Among the above-mentioned solvents for use in

25 the present invention, non-aromatic ester solvents and
ketdne solvents containing no aromatic ring are
preferable for application to wood surfaces outdoors from

the view point of preventing color changes.



mi‘crocapsul e wal I s includes, for exanple, et hyl enedi am ne,

but hanedi am ne, hexanet hyl enedi am ne, phenyl enedi am ne,

t @l uyl enedi am ne, diethyl enetri am ne, triethyl enetetram ne,

t €t r aet hyl enepent ami ne, 15 pent aet hyl enehexani ne,

1, 3, 6-tri am nonapht hal ene, pi perazi negjjetc. Pol yval ent
acid chloride conpounds for use in the formati on of pol yam de

m crocapsul e walls or pol yester m crocapsule walls includes, for
exanpl e, 20 sebacoyl diciihen dbe padegept deompdaitinn compzising
dichloride, terephtal oyl chloride, trinesoyl chloride, pi mel oyl

di chl ori de, dod@E&FegRPFuLlgsehrarhdeickoenreapsulating ghdorpyridps, is
Anong t he above-nentioned solvents for use in 25 the present invention,
non-aromati c esU§eds oy BFEYEeREWood-kRi Wrtng diRRSALS . A £TFeSTINEG ar omati ¢

ring are preferahl e f applicatjpon tp wood suyfaces t.doors from
the vi ew poi nt Qﬁt%hﬁ E§P895tﬁhﬂﬁe%$ apéilég to wood-injuring  \mep

e PLesent ROTRRRKar SAPILLE Mg pachl 6L SRRRY Sl 8 et o,

insects, an effgeldaV€ when %HQPP%eQén%h@b idd % WBRPRY 8dnkRol

wood- i njuring 5 insects, habitat and paths of wood-injuring insects or
wood. Wen the RieeaRRlestOBROGPpE PBatfon!S@skd L£AHd Yresent RmPokeTioan
application dose of the present conposition I s about 5 to about 50
g/nferr] in tergs aboulte5Webglbodt 50 g/m? in terms of the weight of

chlorpyrifos in case of spraying onto soil or concrete

10 surfaces under house. In case of soil barrier treatment
by mixing with soil, an application dose of the present
composition is about 50 to about 5000 g/m® in terms of
the weight of chlorpyrifos. In case of spraying the
present composition to wood surfaces, the dose is about 1

15 +to about 5 g/m? in terms of the weight of chlorpyrifos.

When the present composition comprising

microcapsules, each microencapsulating chlorpyrifos, is
used to make insect-proof plywoods to control lyctus

powder-post beetles (Lyctus brunneus Stephens), the

20 present composition is mixed with an adhesive and veneers
are pasted and bonded to one another with the resulting
adhesive containing the present composition in an
application dose of about 10 to about 1,000 g/m® of
plywood in terms of the weight of chlorpyrifos, followed

25 Dby pressing with heating, thereby making insect-proof
prlywoods. The adhesive for use in making the insect-
proof plywoods includes, for example, a urea resin

adhesgive, a melamine~urea adhesive, a modified phenol



chlorpyrifos in case of spraying onto soil or concrete 10 surfaces under

house. In case of soil barrier treatnent by mxing with soil, an
agplication dose of the present conposition is about 50 to about 5000
gfnerr] in ternms of t he wei ght of chlorpyrifos. In case of spraying

t he present conposition to wood surfaces, the dose is about 1 15 to
about 5 g/nferr] in terns of the weight of chlorpyrifos.

When the present conposition conprisin m crocapsul es, each

m cr oencapsul at¥TeRir RAEFIVE, 080 jadkali-phepgl t Beebik AdRRELYe praféT- pl ywoods
to control lyctus powder - post beetles (Lyctus brunpneus Stephens), the
20 present conposition i ST RIESHTH COPPRFHELPPeCORBT{ERBE S are

cont ai ni ng t he HEGAPYHFs 83 WLFTgRNCapsu oid 9% dfout 10
t bout 1, 000 , f | d_i f th ' Qf

Chl o pyr i fos. _1eifasEiye Siot, ontad A SALPRL FEE8. fho \odthitllnta,

. by o ! LTI ! .
:Opggfc pP;ago%ls JI.III_]% 4 e,gfiﬁ#t m%oa%‘r%z%ﬁtfr%lﬂﬁg ﬁ@lé@xlféé'gzhrgslfrfdlﬁec

pasted and bonded to one _another with the resultjn adhesi ve
Lahiie e argeet

or exa , a urea resin a ve, a

mel am ne- urea aghQsdte suHRd Hntd, PBERBL crickets, millipedes,

- 12 - resin adhesive, an al kali-phenol resin adhesive, etc.

The present corgpastipeiesOouwkiigay pill Bugspcepsll emn @R case, the

m croencapsul ati ng chl orpyrifos, is effective not only for controlling
t he wood-i nj ur ippsertt icwmpoiss tilomt cahsbef sprapad rtd | thegy muisseomse | nj uri ous
I nsects such as ants, canel crickets, mllipedes,

injurious insects, or habitat or paths of nuisance
10 injurious insects in a dose of about 1 to about 50 g/m?
in terms of the weight of chlorpyrifos.

The present composition can be formulated in
various forms such as suspension concentrate (8C), dusts
(DP), wettable powders (WP), granules (GR), etc., among

15 which the suspension concentrate is often used from the
view point of easy preparation and good storage
stability. The suspension concentrate can be prepared by
adding, if necessary, a stabilizer such as a thickening
agent, an anti-freezing agent, a preservative, a specific

20 gravity-regulating agent, etc. to a slurry obtained by
microcapsulation reaction based on the interfacial
polymerization process.

The thickening agent includes, for example,
substances which exhibit a thickening effect in water,

25 such as natural polysaccharides, (e.g. xanthane gum,
rhamthan gum, locust bean gum, carrageenan, wellan gum,
etc.), synthetic polymers (e.g. sodium polyacrylate,

etc.), semi-synthetic polymers (e.g. carboxymethyl



centi pedes, sowbugs, pill bugs, etc. In this case, the pr esent
conposition can be sprayed to the nui sance I njurious insects, or
habitat or paths of nuisance 10 injurious insects in a dose of about 1 to
about 50 g/nferr] in terms of the weight of chlorpyrifos.

The present conposition can be fornulated {# - various forms such as
suspensi on concentrate (SC), dusts (DP), wettable powders (WP),
granules (GR), etc., anong 15 which the suspension concentrate is often
used fromthe cellylesgpor¥d.bi fawy powdezsavifominatagsotie sy oraaminum
stability. The suspension concentrate can be prepared bK _adding, if
necessary, a st@bgnesivmsgihicate, smegtditengbentonigent heghonkte- freezing
agent, a preservative, a specific 20 gravity-requlating agent, etc. to a

slurry obtai nedSh¥ica; effcloIuing S /r 846ri oRPBaBAUBE Pheth&it er f aci al

pol ymeri zati on pcess, , The thickening, agent includes, for
examp ¢, SEPECERRIRS \FYLHE Hhithe PESSRIEKEATRGSOFLTR! 15 SRR EHY 0 25
such as natugal _po ides, (e.g. xanthane gum r ham han gum

| ocust bean éun?gcgg?g%igﬁ%ﬁﬁrgbllan gum etc.), synthetic polyners

(e.g. sodium pol yacryl at e 1! Sem._- | | yogEs

car boxymet hyl .The ant#$ fféezfﬁﬂ”ad@ﬂg:Qﬁ%ﬁ?d%%,_?@ e%%gﬁ}%fose,
etc.), fine powderp:&he GNRES S drdpylemlelGgeBl, glySBENRS] Uats] | itad e,
snectite, bentonite, hectorite, silica, etc.), alumna sol, etc. The
amount of the amouhbi&kethdGritgeHrdaxinge apeftenh €REPPHeéeRH IS usually O

composition is usually 0 to 20% by weight.

10 The preservative includes, for example, those
which can be used in the ordinary pesticidal formulations
such as p-hydroxybenzoic acid esters, salicyclic
derivatives, etc. The amount of the preservative in the
present composition is usually 0 to 10% by weight.

15 The specific gravity-regulating agent
includes, for example, water-soluble salts such as sodium
sulfate, etc., water-soluble fertilizer such as urea,
etc., and the like. The amount of the specific gravity-
regulating agent in the present composition is usually O

20 to 50% by weight.

The amount of the organophosphorus compound as
an active ingredient in the present composition is
usually 0.5 to 80% by weight, though it depends on the
kind of active ingredient, type of formulation of the

25 present composition, etc., and in case of an aqueous
suspension, it is usually 0.5 to 50% by weight.

The above-mentioned solvents (i) to (v) are

usually used in an amount of 0.1 to 10 parts by weight,



5%0 10% by wei ght. . The anti-freezing agent includes, for

exanpl e,

et hyl ene glycol, propylene glycol, glycerine, etc. The

anount of the anti-freezing agent in the present conposition is

usual ly O to 20% by weight. 10

exanpl e, those
formul ati ons

whi ch can be used in_thg ardi nary pesticida
such as p-hydroxybenzoic acid esters, salicyclic

derivatives, etc. The anount of the preservative in the pr esent
conposition is gseflenpbdyt @.80%0bG perghtby wWeight, per oneTiperdpdyific
gravity-regul ati ng agent I ncl udes, for exanple, water-soluble salts

such as sodi um weighiy|cofaithe @traanom}ataéph@m@m@nmsmq gz @n SGTAVEs urea,

etc., and the like. The anount of the specific gravity- regul ating
agent in the préEEWHeQﬁﬁﬂ$03|tlon is usually 0 20 to 50% by weight.

The amount of the organophosphorus conpound as an active ingredient
the present conposition is usually 0.5 to 80% by wei ght, though it

depends on the

it is usually 0.5 to 50% %é""iﬂ:%@ent invention will TH¢ @bQverdgtipned
solvents (i) to (v) are usual Iy used I1n an anmount of 0.1 to 10 parts
wei ght, detail below, referring to Productibn Exampled,eferably 0.3

to 5 parts by weight,

odfﬁﬂ%fgf %Cﬁhgexﬁggﬁ@g%ﬁnt type of fornulation of the

25 present conp03|t|on I'n case of an aqueous suspensi on

conpound as an @dmparative Examples and Test Examples, where the average

10

15

20

25

diameter was measured by a Coulter Counter Model TA-1I,
and the wall thickness was calculated according to the

above-mentioned formula (I).

Production Example 1

3.21 parts by weight of Sumidur N-75
(trademark of a biuret condensation product of
hexamethylene diisocyanate containing no aromatic ring in
the molecule, made by Sumitomo-Bayer Urethane Co.,
Japan), 20 parts by weight of diisodecyl adipate and 20
parts by weight of chlorpyrifos were mixed together to
obtain a homogeneous mixture, and then the resulting
mixture was added to 150 parts by weight of an aqueous
solution containing 8% by weight of polyvinyl alcohol and
6% by weight of ethylene glycol and stirred at room
temperature by a T.K. autohomomixer (trademark of a
homogenizer made by Tokushukika Kogyo Co., Japan) to
obtain a dispersion of microfine droplets. Then, the
dispersion was gently stirred at 60°C for 24 hours to

obtain a slurry containing microcapsules, each

The preservative includes, for

per one part by wei ght of the organophosphorus

in

by



I ngr edi ent . EMBODI MENTS OF THE I NVENTION 5 The present
i nvention will be described in detail below, referring to Production
Exanpl es, Conpar ati ve Exanpl es and Test Exanpl es, where the average
di*anet er was neasured by a Coul ter Counter Model TA-11, and the wal

t hi ckness was cal cul ated according to the 130_above-nentioned fornula (I).
Production Exanple 1 3.21 parts by weight of Sum dur N 75
(trademark of a biuret condensation product of hexanet hyl ene

di i socyanat e comiginviengapsudadingi chiongyrihfod Svitthe angladowirethanege by

Sum t ono- Bayer Urethane Co., Japan), 20 parts by weight of diisodecyl
adi pate and 20 mlcrmll%ﬂméilght'rg@nch?%@ RaERs it avadighdd ofog8t her to

obtain a honpgeneous m xture, and then the resultingﬁ{ . mxture was added
to 150 parts by aRiegws Selyrignuesntaindng oPrg iRAF M Aadiohd &% by wei ght

o P L . el 1A i A
h ' de_.Qy Ki : t tain .
i spersi on off MAAE APapPere Pess: sestbiily By, HIBGR rpe

Srﬁt l:; gggpghl 22’[ e?;rlce%efn% pehtieyhst BomposiQPéx?i.chr?té:ﬂ:ﬁrx@’ 5‘?%0@{5;5‘54%&@911: of
chlorpyrifos.
It was found that the resulting microcapsules
had an average diameter of 14.4 um, a wall thickness of
10 0.14 ym, an (average diameter/wall thickness) value of
103, and an (average diameter x wall thickness) value of
2.0 pm®’. A proportion (A) of aromatic ring structure in

the microcapsule wall material was 0% by weight, and a

ratio of (A) to (average diameter/wall thickness)'was 0.

15 Production Example 2
14.07 parts by weight of Sumidur L-75

(trademark of an adduct of tolylene diisocyanate and
trimethylolpropane having a molecular weight of 656 and
containing 3 benzene rings as aromatic rings in the

20 molecule, made by Sumitomo-Bayer Urethane Co., Japan), 40
parts by weight of diisobutyl adipate and 20 parts by
weight of chlorpyrifos were mixed together to obtain a
homogeneous mixture, and then the resulting mixture was
added to 150 parts by weight of an aqueous solution

25 containing 5% by weight of gum arabic and 6% by weight of
ethylene glycol and stirred at room temperature by a T.K.

autohomomixer to obtain a dispersion of microfine



m troencapsul ati ng chl orpyrifos with a pol yurethane m crocapsul e wal | .
Then, 206.7 parts by wei ght of an aqueous sol ution containing one part
by_ wei ght of xant hane gum and 5 parts by wei ght of al um num nmagnesi um
5 %ilicate was added to the resulting slurry to obtain the pr esent
pesticidal conposition containing 5% by weijght of chl or pyri f os.

It was found that the resulting m crocapsul es had an average di aneter
of 14.4 [err]m a wall thickness of 10 0.14 pm an (average di aneter/wal |
t hi ckness) val udnoplets. 1@Benanthendispersien diatgently wilikreli ekness)
val ue of 2.0 [err]nferr]. A proportion (A) of aromatic ring structure
in t he ni croSCapERr e24dpPurinted iditaids 0By THeFERT21IRHAT a ratio
of (A to (avera%? di anmeter/wal |l thickness) was O., Pr oduct i on
Exanpl e 2 microcapsuigsg7epghi Bigyo @ﬁulcﬁt%':i\!iprpﬁsfos with
(trademark of an adduct ene dii;fcya

t ol yl t d
tri met hyl ol pr opEh @I Lﬁ“%n%é‘éﬁ?ﬁ?pﬂé %h‘farhgf'%%eé’nd 175.93. pAFFnPYg 3
b [ ' [ Ln_t 0 £ . Lt -B
ot hane Coo 5 5ysdhTis® oh! Bd3ebls' Jo1uEll A B AP plE BB O 100

Ur et hane Co., _ _ _ ate and 20
parts by V5iellht0b £C RLALAXAL T §3m VRAE 41 gt d YL WREGH0 o20hALA Rum
honbgeneous m xturé, and then the Tesulting mxture was added to 150
parts by wei ght maigne@iafuegiscatl adNadd&d oo tiid ire@ul%iby weughty @b gum
arabi ¢ and 6% by wei ght of et hyl ene glycol and stirred at room

tenperature by abtain the pastehdnpestbeidal aumposizidinspentedning 5%
m erofine by weight of chlorpyrifos.
10 It was found that the resulting microcapsules
had an average diameter of 25.2 pm, a wall thickness of
0.65 pym, an (average diameter/wall thickness) value of 39
and an (average diameter x wall thickness) of 16.4 pm®.
A proportion (A) of aromatic ring structure in the
15 microcapsule wall material was 28.8% by weight and a

ratio of (A) to (average diameter/wall thickness) was

0.74.

Production Example 3
2.34 parts by weight of Sumidur L-75, 10 parts

20 by weight of diisobutyl adipate and 20 parts by weight of

chlorpyrifos were mixed together to obtain a homogeneous

mixture and then the resulting mixture was added to 150

parts by weight of an aqueous solution containing 8% byl

weight of polyvinyl alcohol and 6% by weight of ethylene
25 glycol and stirred at room temperature by a T.K.

autohomomixer to obtain a dispersion of microfine

droplets. Then, the dispersion was gently stirred at



- 716 - droplets. Then, the dispersion was gently stirred at

60[err] C for 24 hours to obtain a slurry containing m cr ocapsul es,
each m croencapsul ating chlorpyrifos with a pol yuret hane m crocapsul e
wat | . Then, 175.93 parts by 5 wei ght of an aqueous solution containing 2
parts by wei ght of xant hane gum and 4 jparts by wei ght of al um num
magnesi um silicate was added to the resulting slurry to obtain the
present pesticidal conposition containing 5% by wei ght of
chlorpyrifos. 160°C for 24 hourswes ¢ltaih tahalurny centatnangni cr ocapsul es
had an average dianeter of 25.2 pm a wall thickness of 0.65 pm an
(aver age di anet eHiGRagansulaseeachy migsogncgpsulating chiprpraifase witdnet er
x wal I thickness) of 16.4 [err]nferr]. A proportion (A) of aromatic

ring structure ith RHFUTEFhafe: FGEXPSEPELHAI Yatht er TRED nelst 262 BRI Sndiight
broduct i on Exangiiaitt of e AaRedlS SoliELEh: dShtatdldn St L 75
10 ts 20 ' i t ] t QN
bl byt fos SartEidhl o% Aaahe YundlhR A o806 By R Gn Do Hilllriin,
then th | ti | . ded.t . Vel
aqﬁgouses{)ﬁ?i oln cﬁ%ﬁﬁ (r%&\yg%oa%% fdls Q(\%/é?gh%o&h%g{%/%f%ﬁﬂﬁgi%g{%g%g 6%
by wei ght of etydiene, we g;!r)é%@htaads&bmsﬂ SompSSR i HRAldiBdy 58 T- K
|

aut ohonom xer to obtain a dispersion of mcrofine dropl ets. en, the
di spersi on was ggntwedigdit lofedhdbrpyrifos.
It was found that the resulting microcapsules
10 had an average diameter of 10.9 pm, a wall thickness of
0.11 ym, an {(average diameter/wall thickness) wvalue of 99
and an (average diameter x wall thickness) value of 1.2
pm?. A proportion (A) of aromatic ring structure in the
microcapsule wall material was 28.8% by weight and a

15 ratio of (A) to (average diameter/wall thickness) was

0.29.

Production Example 4
6.31 parts by weight of Sumidur L-75, 40 parts
by weight of diisobutyl adipate and 20 parts by weight of
20 chlorpyrifos were mixed together to obtain a homogeneous
mixture, and then the mixture was added to 150 parts by
weight of an aqueous solution containing 8% by weight of
polyvinyl alcohol and stirred at room temperature with a
T.K. autohomomixer to obtain a dispersion of microfine
25 droplets. Then, the dispersion was gently stirred at
60°C for 24 hours to obtain a slurry containing

microcapsules, each microencapsulating chlorpyrifos with



- 47 - 60[err]C for 24 hours to obtain a slurry containing

m crocapsul es, each m croencapsul ating chlorpyrifos with a

pol yur et hane m crocapsule wall. Then, 217.66 parts by wei ght of an
aqueous solution containing 2 parts by 5 wei ght of xanthane gum and 4
parts by weight of al um num magnesi umyd I cate was added to the
resulting slurry to obtain the present pesticidal conposition
cont ai ni ng 5% by wei ght of chl orpyrifos. It was found
that the resultiagpoliypnosapsidesapbiitleadadn.avehage U8Ane? epaxis Ly 9
[err]m a wall thickness of 0.11 pm an (average dianeter/wal |

t hi ckness) val ueweitglgp of an menepus( seduggondranbetning wal Paxts dkhess)

val ue of 1.2 [errInferr]. A proportion (A) of aromatic ring structure
in the M creREEREIQf \ATTthRRSe GuE a%§s4ZBaB‘P§b‘9Y\ASé‘FbQI‘Pta{~?1% umdg ¢ o
of (A to (average dianmeter/wall thickn

Pr oduct i on Exanﬂ%%99931“m silicate wag §%aﬁng9 B?emﬁ?ﬁﬂft{ﬁgfiﬁﬂﬁﬁﬁ ¥2 75,

f di byt f
hl brpyri fos TertoHRb D JATEr s Seshiataos AonBgereom ottt &¥ and-
then the m xtur aﬁ%eq)f %hf]]l%(}g&%rltfﬁsby wei ght of an aqueous

y we

sol ution contalnl pol yvi nyl al cohol and stirred at

room t enperature W' th a Mé AU YT %Rk &asamﬁha A1 8-SLEH Sk A8 Of
m crofine 25 droplets. Then the dispersion was gently stirred at
60[err] C for 24 feairdn t@ra*agas Aidmetek BECANYAhM] NG wall thickness of
0.06 uym, an (average diameter/wall thickness) value of
10 82, and an (average diameter x wall thickness) value of
0.3 um?. A proportion (A) of aromatic ring structure in
the microcapsule wall material was 32.9% by weight and a

ratio of (A) to (average diameter/wall thickness) was

0.40.

15 Production Example 5
4.39 parts by weight of Sumidur L-75, 20 parts

by weight of diisobutyl adipate and 20 parts by weight of
chlorpyrifos were mixed together to obtain a homogeneous
mixture, and then the mixture was added to 150 parts by

20 weight of an aqueous solution containing 8% by weight of
polyvinyl alcohol and 6% by weight of ethylene glycol and
stirred at room temperature with a T.K. autochomomixer to
obtain a dispersion of microfine droplets. Then, the
dispersion was gently stirred at 60°C for 24 hours to

25 obtain a slurry containing microcapsules, each
microencapsulating chlorpyrifos with a polyurethane

microcapsule wall. Then, 205.61 parts by weight of an



m-crocapsul es, each m croencapsul ating chlorpyrifos with a
pol yurea m crocapsule wall. Then, 183.69 parts by wei ght of an aqueous
sol ution containing 2 parts by wei ght of xant hane gum and 4 parts by
wei ght of al um num magnesi um si li cate was added to the resulting
slurry to 5 obtain the present pesticidahgcoenposition containing 5%

by wei ght of chlorpyrifos. It was found that the resulting

m crocapsul es had an average dianeter of 4.9 pm a wall thickness of
0.06 pm an (avegugeugi spdutipnarentainine ospartisudyoweightgef zanthane

(average dianmeter x wall thickness) val ue of . 0.3 [errln{ernﬁu A
proportion (A) &hmapBAadi PAFLRGPELYREIRF of pluninum magnesduBp§iLicase|

i anet or /vl |t HPEKAUEES fEsthe ~Epuieind ShEY ChRRIRI SRecRARPEts
4.39 parts b ' uy) cd art. Lght @af diisobut
adi paltoe and go grg{%écgéa\%e‘%ﬁgé%%nén Czog-h aolrnplyrq fségs b?érw\ggﬁ\ggeagt oget her tg

obtain a h°”§9e5S28§8¥rifo§iXtUre’ and then the mxture was added to 150
parts by 20 wei ght an aqueous sol ution containing 8 by weight of

pol yvinyl al cohol and 6% By ywakORbuRd €hdY!EHE MHOXi R hicrocapbliibgd at
roomtenperature wwth a T. K autohonom xer to obtain a dispersion of

m crofine dropl gkd. ahhaferahe diame€hsef 6.8 s ageatlly thlickhedsabs
60[err]C for 24 hours to
0.09 ym, an (average diameter/wall thickness) value of
73, and an (average diameter x wall thickness) value of
10 0.59 um®’. A proportion (A) of aromatic ring structure in
the microcapsule wall material was 28.8% by weight, and a

ratio of (A) to (average diameter/wall thickness) was

0.39.

Production Example 6

15 1.95 parts by weight of Sumidur L-75, 25 parts
by weight of dibutyl fumarate and 20 parts by weight of
chlorpyrifos were mixed together to obtain a homogeneous
mixture, and then the mixture was added to 150 parts by
weight of an aqueous solution containing 5% by weight of

20 gum arabic and 6% by weight of ethylene glycol and
stirred at room temperature with a T.K. autohomomixer to
obtain a dispersion of microfine droplets. Then, the
dispersion was gently stirred at 60%5 for 24 hours to
obtain a slurry containing microcapsules, each

25 microencapsulating chlorpyrifos with a polyurethane
microcapsule wall. Then, 203.05 parts by weight of an

aqueous solution containing 2 parts by weight of xanthane



25 obtain a slurry containing mcrocapsul es, each m cr oencapsul ati ng
chlorpyrifos with a pol yuret hane m crocapsul e wall. Then, 205.61 parts
by wei ght of an - 19 - aqueous
sol ution containing 2 parts by weight of xanthane gum and 4 parts by
wei ght of al um num magnesi um silicate - 2p@as added to the resulting
slurry to obtain the present pesticidal conposition containing 5% by
wei ght of 5 chl orpyri fos. It was found that the resulting
m crocapsul es gum Aad 4npavtsaby weight f Elugigure mepresiumabilifBtRness
of 0.09 [err]m _an (average dianeter/wall thickness) val ue of 73,
and an (averagewaﬁaﬁéﬁéﬂ kowshe resekbing)shumnye tof obteinothe pepsPRters].

A proportion (A) of aromatic ring structure in t he n1crocapsu|e wal |
nmaterial was ZBPWtBQiﬂéFgﬁ?mpaﬁﬁt’aon containing, S¥ Ry #§igh¥ePige

di anmet er/ wal | kness 0. 39. Producti on Exanple 6 15
1.95 parts by w&h@ﬁf Pgf §8ﬁfdur L-75, 25 parts by wei ght of dibuty

fumarate ands20 parts by wei gk ¢buna tneb! AEOVIILON 106y Gultdiagauher to

obtain a honngeneous m xture, and then the n1xtur was a to 150
parts by \Nﬁhahhnofavéﬂaéeuéfé&ﬁeﬁé’& W 022 C@%ﬁ' Bl R313%cRY cBbelt off 20

gum arabi ¢ and 6% by wei ght “of ethyl ene gl ycol and stirred at room
tenperature with.a2Tulf, aHt pBeEPAG edidieter/waall ¥l ckndsspekalas &F

m crofine droplets. Then, the
188, and an (average diameter x wall thickness) value of
2.7 um®’. A proportion (A) of aromatic ring structure in
10 the microcapsule wall material was 28.8% by weight and a

ratio of (A) to (average diameter/wall thickness) of

0‘15.

Production Example 7
4.13 parts by weight of Sumidur HT (trademark

15 of an adduct of hexamethylene diisocyanate and
trimethylolpropane having no aromatic ring in the
molecule, made by Sumitomo-Bayer Urethane Co., Japan), 20
parts by weight of methyl oleate and 20 parts by weight
of chlorpyrifos were mixed together to obtain a

20 homogeneous mixture, and then the mixture was added to
150 parts by weight of an agueous solution containing 8%
by weight of polyvinyl alcohol and 6% by weight of
ethylene glycol and stirred at room temperature by a T.K.
autohomomixer to obtain a dispersion of microfine

25 droplets. Then, the dispersion was gently stirred at
60°C for 24 hours to obtain a slurry containing

microcapsules, each microencapsulating chlorpyrifos with



difspersion was gently stirred at 60[err]C for 24 hours to obtain a
slurry containing mcrocapsul es, each 25 m croencapsul ating chl orpyrifos
wi th a pol yuret hane m crocapsul e wall. Then, 203.05 parts by wei ght of
an aqueous solution containing 2 parts by melght of xant hane

- 20 - gum and 4 parts by wei ght ot ghum num nmagnesi um silicate

was added to the resulting slurry to obtain the present pesticidal
conposition containing 5% by wei ght of chl orpyri f os. I t
was found that &hpodpvuethagennicoecarsilss wall. hTden; 30§r-§@epér§ﬁebfér of
22.6 pm a wall thickness of 0.12 pm an (average dianeter/wal l

t hi ckness) valuﬁeéght of IpsaguRRMArSYaVEkyCoMtakBdag ¥ RAFFSt AY ckness)
val ue of errg err A proportijon q%%Of aronatic rlng structure
in 10 the micr US& by fv\éﬂ‘ harergul apd S ParksPYWedahtand atuminup,yi g

of (A) to (average dlaneterilcaLethlc

Producti on Exanffdngstun st waﬁkﬁeﬁgﬁo t&? \ﬁ?séll}i%nc}? SUMFEYr tor

(trademark = 35 gfg nagfwcérgée e ene n{?%%%%ﬁt SPﬁQg]ininﬂaa%
trlnethylolpropane aving no aro Icring in e nol"ecul e, eb
Sumi t ono- Bayer Hoe{,BagRtCof, cﬂf@@ggrlfgg parts by wei ght of nethyl

ol eate and 20 parts by wei ght of chlorpyrlfos were m xed together to

obtain a 20 honogeneous mitxiydeefoahd tHeP tHE résdiWigghas caddepsules
had an average diameter of 11.7 um, a wall thickness of
0.14 yum, an (average diameter/wall thickness) value of 84
10 and an (average diameter x wall thickness) value of 1.6
pm?’. A proportion (A) of aromatic ring structure in the

microcapsule wall material was 0% by weight and a ratio

of (A) to (average diameter/wall thickness) was 0.

Production Example 8

15 2.32 parts by weight of Millionate MR-400
(trademark of polyethylene polyphenyl polyisocyanate,
containing one benzene ring as an aromatic ring per
methylene phenyl isocyanate unit, made by Nihon
Polyurethane Kogyo K.K., Japan), 20 parts by weight of

20 diisobutyl adipate and 20 parts by weight of chlorpyrifos
were mixed together to obtain a homogeneous mixture, and
then the mixture was added to 150 parts by weight of an
aqueous solution containing 8% by weight of polyvinyl
alcohol and 6% by weight of ethylene glycol and stirred

25 at room temperature by a T.K. autohomomixer to obtain a
dispersion of microfine droplets. Then, the dispersion

was gently stirred at 60°C for 24 hours to obtain a



150 parts by weight of an aqueous sol ution containing 8% by wei ght of
pol yvi nyl al cohol and 6% by wei ght of et hyl ene glycol and stirred at
roomtenperature by a T.K aut ohonmom xer to obtain a dispersion of
mcrofine 25 droplets. Then, the dispersion was gently stirred at
60[err] C for 24 hours to obtain a slurry_ceataining m crocapsul es,
each m croencapsul ating chlorpyrifos with

- 21 - a pol yurethane m crocapsule wall. Then, 205.87 parts by

wei ght of an aqgsgowsyscbotabnisgmicrocapilzar,t eaoh microepcghsudbétiaat hane
gum and 4 parts by weight of al um num magnesi um silicate was added to
the resul ting stiﬁ?PY@lfOS vhthia polyyredane pderocapsileonpdsiti on
cont ai ni ng 5% of chl orpyrifos. It was found

that the result?h&nn1393c8938?€§s by WQ%&P?ﬂ?@mﬂQr5@@96P§n§9éPtanll 7 pm a
[l thick f , .0.1 ter/wall thick |
PIRLESER SR AN P i e

i e boapoul o Swabt RELEPEDPE LOHARS Wdriad i nﬁ'i&&r%%%g{ﬁagnaﬁg‘g?ﬁ" ghe

(aver age di anet #Pf% anple 8 15
2.32 parts by wgééﬁ?kg?bhff o) atey§ﬁ§éﬁﬁ)the prfseng ﬁgg%ib %gfyethylene
pol yphenyl pol yigagyangtén contafﬁ&ﬂé“éﬁ'H&‘W@%g%%né%n%h&bﬁgyéifég.aro”at'C
ring per met hyl ene phenyl isocyanate "unit, made by

It was found that the resulting microcapsules

had an average diameter of 12.1 pm, a wall thickness of
10 0.13 pm, an (average diameter/wall thickness) value of 93
and an (average diameter x wall thickness) value of 1.6
pm?. A proportion (A) of aromatic ring structure in the
microcapsule wall material was 45.6% by weight and a

ratio of (A) to (average diameter/wall thickness) was

15 0.49.

Production Example 9
6.21 parts by weight of Sumidur L-75, 20 parts
by weight of diisobutyl adipate and 20 parts by weight of
chlorpyrifos were mixed together to obtain a homogeneous
20 mixture, and then the mixture was added to 150 parts by
weight of an aqueous solution containing 5% by weight of
gum arabic and 6% by weight of ethylene glycol and
stirred at room temperature by a T.K. autchomomixer to
obtain a dispersion of microfine droplets. Then, the
25 dispersion was gently stirred at 60°C for 24 hours to
obtain a slurry containing microcapsules, each

microencapsulating chlorpyrifos with a polyurethane



Pol yur et hane Kogyo K. K., Japan), 20 parts by weight of 20 diisobutyl

adi pate and 20 parts by weight of chlorpyrifos were m xed together to
obtain a honogeneous m xture, and then the m xture was added to 150
parts by weight of an aqueous sol ution containing 8% by wei ght of

pol yvi nyl al cohol and 6% by wei ght ofogthyl ene glycol and stirred 25
at roomtenperature by a T.K autohonom xer to obtain a di spersi on of
m crofine droplets. Then, the dispersion was gently stirred at
60[err] C for 24mimxmsap$ukgnwakifi Then, 203.79 parts by weight of an

22 - slurry containing mcrocapsul es, each n croenca uI atin

chl orpyri fos w@@%@%l%&%ﬁi@h@%ﬁ?fm@l Papkp| by weig g‘%‘%arts
by wei ght of an aqueous, sol utiqgn containing 2 parts by wei ght of

xant hane gum an@U® #2414 Pa%tsowmedﬂhtopfaﬁ}m“hﬁﬂi“nﬁaﬂ’é%?ﬁws$3r]r%%ﬁ"eﬁ was
dded h obt t h t t dal
2on§osf?|gnecohvgfrﬁié é}ggfaﬁ%r3%?h3?m@h%ggﬁ§V?F§reggglnp elgéeégnTt was
f dth t f 12.1
om- 2 vall .céﬁi*éisé%‘ﬁgl RS bonrainlfg 88, BYREEGNE SEVL 0, 00 )

val ue of 93 3?’91 gyerage dianmeter x wall thickness) vaI ue of 1.6
[err]nferr]. A propor lon (A) of aromatic ring structure in the

m crocapsul e wal | materi af+Wass 4064 bhateitHe r2Rd18ing mib2bbap8hiéd) to
(average diameter/wall thickness) was 15 0.49. Producti on
Exanpl e 9 had an average diameter of 47.5 pm, a wall thickness of
0.88 pm, an (average diameter/wall thickness) value of 54
10 and an {(average diameter x wall thickness) value of 41.8
pm?’. A proportion (A) of aromatic ring structure in the
microcapsule wall material was 28.8% by weight and a
ratio of (A) to (average diameter/wall thickness) was

0.53.

15 Production Example 10
One part by weight of Sumidur L-75, 40 parts

by weight of diisobutyl adipate and 20 parts by weight of
chlorpyrifos were mixed together to obtain a homogeneous
mixture, and then the mixture was added to 150 parts by

20 weight of an agueous solution containing 5% by weight of
gum arabic and 6% by weight of ethylene glycol and
stirred at room temperature by a T.K. autohomomixer to
obtain a dispersion of microfine droplets. Then, the
dispersion was gently stirred at 60°C for 24 hours to

25 obtain a slurry containing microcapsules, each
microencapsulating chlorpyrifos with a polyurethane

microcapsule wall. Then, 189 parts by weight of an



6: 21 parts by weight of Sum dur L-75, 20 parts by wei ght of diisobutyl

adi pate and 20 parts by wei ght of chlorpyrifos were m xed together to
obtain a honogeneous 20 mxture, and then the m xture was added to 150
parts by wei ght of an aqueous sol ution containing 5% by wei ght of
gum ar abi ¢ and 6% by wei ght of ethyl ene glagol and stirred at room
tenperature by a T.K autohonom xer to obtain a dispersion of mcrofine
droplets. Then, the 25 dispersion was gently stirred at 60[err]C for 24
hours to cﬁﬂQﬁQﬂ%1SQlHﬁ%Pﬂxﬂﬂﬂ%&imﬁanﬁcPéEﬁ%shYe@elgk&ﬂpf xanthane

m croencapsul ati ng chlorpyrifos with a pol yurethane

- 23 - mi DRt PaTs bYTFf’&’&“i‘Oﬁ?é%‘&H“é“‘b‘F%‘?W otilhpate

ar s by wei gntees S nﬁf?nf%%%%%%& b pre? +5 ShEELE s R e
g o Yok 1 O AR Con RERY' SLCB) SELBRE'g4 o)

cont ai ni ng 5% melg or pyri was found
that the resgl tijg, Oapsul es had an average diameter of 47.5 pm a
wal I thickness of fﬁffo 88 [err]m an (average dianeter/wal | thlckness)

value of 54 10 and an (ayergae chalet@lat< thel ekl ekngshlc¥etsgs@icdl. 8
[err]nferr]. A proportion (A) of aromatic ring structure in the

m crocapsul e wahaa rmieavé;}}agmaﬁ&e&%xbbfv\esgbtpﬂndaawall tiddkneds (¥ to
(average di anmeter/wal |l thickness) was 0.53
0.05 pm, an (average dlameter/wall thickness) value of
518 and an (average diameter x wall thickness) value of
10 1.3 pm®. A proportion (A) of aromatic ring structure in
the microcapsule wall material was 28.8% by weight and a

ratio of (A) to (average diameter/wall thickness) was

0.056.

Production Example 11

15 22.59 parts by weight of.Sumidur L-75, 5 parts
by weight of diisobutyl adipate and 20 parts by weight of
chlorpyrifos were mixed together to obtain a homogeneous
mixure, and then the mixture was added to 150 parts by
weight of an agueous solution containing 8% by weight of

20 polyvinyl alcohol and 6% by weight of ethylene glycol and
stirred at room temperature by a T.K. autohomomixer to
obtain a dispersion of microfine droplets. Then, the
dispersion was gently mixed at 60°C for 24 hours to
obtain a slurry containing microcapsules, each

25 microencapsulating chlorpyrifos with a polyurethane
microcapsule wall. Then, 202.41 parts by weight of an

aqueous solution containing 2 parts by weight of xanthane



15 Producti on Exanple 10 One part by wei ght of Sum dur
L-75, 40 parts by wei ght of diisobutyl adipate and 20 parts by wei ght
of chl orpyrifos were m xed together to obtain a honbgeneous

m xture, and then the m xture was added to 150 parts by 20 weight of an
aqueous sol ution containing 5% by wei ght _obs - gum ar abi ¢ and 6% by

wei ght of ethylene glycol and stirred at roomtenperature by a T.K
aut ohonmom xer to obtain a dispersion of mcrofine droplets. Then, the
di spersion was gumt bpdséi pactisaby 60¢ght ©Ff Glumirhoumagnesiag shflicate
slurry containing mcrocapsul es, each m croencapsul ating chl orpyrifos
with a pol yur et Wageadded kpctbeapesRitiRg |Slumiah tol@btedin $hey PREEght of an
- 24 - aqueous saolution containing 2 parts by weight of xanthane

gum and 4 partsPBPtIEigRE SPURPEHFHEMM FrRRFRIINE 1 byateight ofas added to

the resulting slurry to.abtain the present pesti ci dal conposition
cont ai ni ng 5@6b§%®8¥8ﬁFlgps 5 chl or pyri f os. It was found

that the res%I ting m Croc%:swagsfagag F@%a&é%iﬂg@eﬁ %e%t %g)r(r:e s§ /ﬁ‘\ﬁ% I

[err]m a wall thickness of ] M an

thickness) val uga@f an ayePdfe288andrdAVEF AL, ¢IiATRLL L2 1WRhk clRbekness)

value of 10 1.3 [err]nferr]. A proportion (A) of’ aromatic ring structure
in the m cpQoapmul anvWahiefBger d tamasr A IA70t chlc@lst) daduad of 1oratio

of (A) to (average dianeter/wall thickness) was 0. 056.
and an (average diameter x wall thickness) value of 39.8
pm?., A proportion (A) of aromatic ring structure in the
10 microcapsule wall material was 28.8% by weight and a

ratio of (A) to (average diameter/wall thickness) was

Z2.88.

Production Example 12
2.19 parts by weight of Sumidur L-75, 40 parts
15 by weight of dioctyl sebacate and 20 parts by weight of
chlorpyrifos were mixed together to obtain a homogeneous
mixture, and the mixture was added to 150 parts by weight
of an aqueous solution containing 5% by weight of gum
arabic and 6% by weight of ethylene glycol and stirred at
20 room temperature by a T.K. autohomomixer to obtain a
dispersion of microfine droplets. Then, the dispersion
was gently stirred at 60°C for 24 hours to obtain a
slurry containing microcapsules, each microencapsulating
chlorpyrifos with a polyurethane microcapsule wall.
25 Then, 187.81 parts by weight of an agueous solution
containing 2 parts by weight of xanthane gum and 4 parts

by weight of aluminum magnesium silicate was added to the



Producti on Exanple 11 15 22.59 parts by weight of Sum dur L-75,

5 parts by wei ght of diisobutyl adipate and 20 parts by wei ght of

chl orpyrifos were m xed together to obtain a honbgeneous m xure, and
then the m xture was added to 150 parts by wei ght of an aqueous

sol ution containing 8% by weight of 20 pobyvinyl alcohol and 6% by wei ght
of ethylene glycol and stirred at roomtenperature by a T.K

aut ohonmom xer to obtain a dispersion of mcrofine droplets. Then, the

di spersi on was gdurry toxedtaintctherplesdndr mdsttioidalt composithorni n a
slurry containing mcrocapsules, each 25 m croencapsul ating chlorpyrifos
with a pol yur et fansainingnberboy apeidht vaf Ichlpreyrifos.41 parts by wei ght of
an aqueous sol ution containing 2 garts by wei ght of xanthane
- 25 - gum and 4 paftsvwB§ fenphtthat JFherrafH FGRosApsEdee
was added to the resulting slurry to obtain the presen . _pesticidal
conposi tion conPQﬁnPﬂgaﬁggﬁgewﬂﬁ%ﬁﬁtQﬁ of 25'@hWﬂPp9rWFg%.thlgﬁness Og | t
was found that phe.resulting mcrocapsul es had .an average,di angter of
159 pm . wal 1 OF B cBRes e of aVhFAdE Whaneier rmany 30 B BEE) OB R
t hi ckness) val ug,9f %t[aeg_e i t ek . t bl ess)
val ue of 39.8 242 Fégr?ﬁ{g?§$$%§§}é(nxw |0598%§Eb$5§?§ﬁ§%%3 ??%gas§?uctyre
in the 10 mcrocapante Rdrdpur@iionl (W9So28aB3mbYiNelahy #khcdture id atio
of (A) to (average dianeter/wall thickness) was
the microcapsule wall material was 28.8% by weight and a
ratio of (A) to (average diameter/wall thickness) was

10 0.12.

Production Example 13
2 parts by weight of Sumidur L-75, 0.2 part by
weight of sebacoyl dichloride, 20 parts by weight of
diisobutyl adipate and 20 parts by weight of chlorpyrifos
15 were mixed together to obtain a homogeneous mixture, and
then the mixture was added to 150 parts by weight of an
aqueous solution containing 8% by weight of polyvinyl
alcohol and 6% by weight of hexamethylene diamine and
stirred at room temperature by a T.K. autohomomixer to
20 obtain a dispersion of microfine droplets. Then, the
dispersion was gently stirred at room temperature for 4
hours and then at 60°C for 20 hours to obtain a slurry
containing microcapsules, each microencapsulating
chlorpyrifos with a polyurea-polyamide microcapsule wall.
25 Then, 207.08 parts by weight of an aqueous solution
containing 2 parts by weight of xanthane gum and 4 parts

by weight of aluminum magnesium silicate was added to the



2.:88. Producti on Exanple 12 2.19 parts by weight
of Sum dur L-75, 40 parts 15 by weight of dioctyl sebacate and 20 parts by
wei ght of chl orpyrifos were m xed together to obtain a honbgeneous
m'xture, and the m xture was added to 150 parts by wei ght of an
aqueous sol ution containi ng 5% by wei ght _o$7gum arabi c and 6% by

wei ght of ethylene glycol and stirred at 20 roomtenperature by a T.K

aut ohonom xer to obtain a di spersion of mcrofine droplets. Then, the
di spersion reaelhing | §lurty rel clitag0] dhe] oresenz4pastisidalobtain a
slurry containing mcrocapsul es, each n1croencag ulating chl orpyri fos
with a poIyuretﬁ@ﬂ@°ﬁ+E+?R£&BRN§?Q&ﬂQ 5% by vrdght19%. chlesPYEifgswei ght of

an aqueous sol ution ntaln arts b i ght, of xant hane gum and 4
by wei ght of mﬁn#%iyﬁ  mimd tind' ifgaciuseies
PSEES slﬁrrelgo bLai nt bl |daI o] f
$ahlaf D0LTadq AL JI°90.5' B, SOWRET) thihoess oF  na

cont ai ni ng 5% by Weigh

the resul ting "g.cggcqus%ﬁsﬁverag{g%ﬁ%e% S/ade. ﬁﬁ@%ﬁéfﬁf fLfersy a val

t hi ckness of Terr] ver age ness) val ue of
242 and an (aveffgeas a4kt Cdveral Idlta!me%&e§8),zam' ¥RiGkness) @aﬂ;e of

[err]nferr]. A proportion (A) of aromatic ring structure in
m crocapsul e wat |9 mah®ri al prepo28i8hH bx)wfg&&om@ ring §t&tddh&fe (16) to
(average dianeter/wall thickness) was 10 O.
the microcapsule wall materlal was 28.8% by weight and a
ratio of (A) to (average diameter/wall thickness) was

10 0.25.

Production Example 14
20 parts'by weight of chlorpyrifos, 20 parts

by weight of dibutyl phthalate and 3.24 parts by weight
of Sumidur L-75 were mixed together to obtain a

15 homogeneous mixture. Then, the mixture was added to 150
parts by weight of an aqueous solution containing 8% by
weight of polyvinyl alcohol and 6% by weight of ethylene
glycol and stirred at room temperature by a T.K.
autohomomixer to obtain a dispersion of microfine

20 droplets. Then, the dispersion was gently stirred at
60°C for 24 hours to obtain a slurry containing
microcapsules, each microencapsulating chlorpyrifos with
a polyurethane microcapsule wall. Then, 206.76 parts by
weight of an aqueous solution containing 2 parts by

25 weight of xanthane gum and 4 parts by weight of aluminum
magnesium silicate was added to the resulting slurry to

obtain the present pesticidal composition containing 5%



Production Exanple 13 2 parts by weight of Sum dur L-75, 0.2
part by wei ght of sebacoyl dichloride, 20 parts by wei ght of

di i sobutyl adipate and 20 parts by weight of chlorpyrifos 15 were m xed
together to obtain a honbgeneous m xture, and then the m xture was
added to 150 parts by weight of an agggous sol ution containing 8% by
wei ght of pol yvi nyl al cohol and 6% by wei ght of hexanet hyl ene di am ne
and stirred at roomtenperature by a T.K autohonom xer to 20 obtain
a di spersion of by vebdghbeolirapletpyrifiven, the di spersion was gently
stirred at roomtenperature for 4 hours and then at 60[err]C for 20
hours to obtain a slurry It wagofieunditRatittoaslitdiag adegocapsules

m croencapsul atin chlorpyrifos with a pol yurea-pol yam de m crocapsul e
wal | . 25 Then, h2 7@083$%F%%§t§;%&ﬁﬁﬁﬁ o Sad &Eueéuyagéléhiﬁﬁness of

oo 0 2 %5 o A oL LELAE AN £B8khBss) voRloSEO"
coloni 1 on SosEEE RE Bh Sl AP AR A BB ERALEL a2 of,

found that the pegy! 1o B SEABRISULAS (n) of a2/ SEAGE SNBSS ol 10. 5

pm a wall thickness of m an (average di amet t hi ckness)
val ue of 1iKe aRflcPdciprel a0l aRIRiat Wakl 28NBgkBESHe1 ¥Rt UEn@Ta
0.9 [err]merr]. A proportion (A of aromatic ring structure in t he
m crocapsul e wakhtiatefi gA) vas @EBrdi®adey dirsnghtergdiedld thickness) was
0.28.
10 Production Example 15

20 parts by weight of chlorpyrifos, 20 parts
by weight of diisodecyl phthalate and 3.52 parts by
weight of Sumidur L-75 were mixed together to obtain a
homogeneous mixture. Then, the mixture was added to 150

15 parts by weight of an agqueous solution containing 8% by
weight of polyvinyl alcohol and 6% by weight of ethylene
glycol and stirred at room temperature by a T.K.
autohomomixer to obtain a dispersion of microfine
droplets. Then, the dispersion was gently stirred at

20 60°C for 24 hours to obtain a slurry containing
microcapsules, each microencapsulating chlorpyrifos with
a polyurethane microcapsule wall. Then, 206.48 parts by
weight of an aqueous solution containing 2 parts by
weight of xanthane gum and 4 parts by weight of aluminum

25 magnesium silicate was added to the resulting slurry to
obtain the present pesticidal composition containing 5%

by weight of chlorpyrifos.



ratio of (A) to (average dianeter/wall thickness) was 10 0. 25.

Production Exanple 14 20 parts by weight of chlorpyrifos, 20
parts by wei ght of dibutyl phthalate and 3.24 parts by wei ght of
Sum dur L-75 were mixed together to obtain a 15 honbgeneous m xture. Then,
the m xture was added to 150 parts hyoyeiLght of an aqueous sol ution
cont ai ni ng 8% by wei ght of pol yvinyl al cohol and 6% by wei ght of

et hyl ene glycol and stirred at roomtenperature by a T.K

aut ohonom xer to obtain aldi spsr $ound ofthat ctlod iresuliingr oplosocapfndes t he
di spersion was gently stirred at 60[err]C for 24 hours to obtain a
slurry contai ni hgd an aﬁﬁtﬂ@%a@é@mexﬁreﬁﬁﬂiﬂwﬂcm@en@aﬁ@&ﬂaﬁhhgkéﬁﬁér9§r|fos
W th a pol yurethane m crocapsule wall. Then, 206.76 parts

wei ght of an aqéeéésp§olﬁﬁlbﬁV%Eﬁﬁ%NQﬁQR?EPHﬁﬂaﬁé 591°§Beﬁéﬂgﬁﬁlﬁ? REnhane
gum and 4 parts é ght of al um num magnesi um si | i cat was afdﬁg to
the resul ting sPBfr 90t baveragydiameiRr tﬁ%§#?@?&élve heoeft

cont ai ni ng 59

2 . h
oi ch or pyr i PosP’ A proportion (A)of BEReFhe,*HHE FeRTTHRy 10 the' O
i orocapsul s sl 0 86K RS MATRI Tl 8 ha BEF LikoRcVBh LN ckness

of 0. 05 [err aver age t'hic val ue o 5 102

and an (averagergtﬁgeéfr(x)v‘%|(éﬁf&ﬁ@%)ani@ééﬁw%ﬁl thicRné8shegagnierr].

A proportion (A) of aromatic ring structure in
0.31.

Production Example 16

10 20 parts by weight of chlorpyrifos and 20
parts by weight of methylnaphthalene were mixed together
with heating at 60°C, and then 4 parts by weight of
Sumidur L-75 was added thereto and mixed to obtain a
homogeneous mixture. Then, the mixture was added to 150

15 parts by weight of an aqueous solution containing 5% by
weight of polyvinyl alcohol and 6% by weight of ethylene
glycol and stirred at room temperature with a T.K.
autohomomixer to obtain a dispersion of microfine
droplets. Then, the dispersion was gently stirred at

20 B60°C for 24 hours to obtain a slurry containing
microcapsules, each microencapsulating chlorpyrifosg with
a polyurethane microcapsule wall. Then, 206 parts by
weight of an aqueous solution containing one part by
weight of xanthane gum and 5 parts by weight of aluminum

25 magnesium silicate was added to the resulting slurry to
obtain the present pesticidal composition containing 5%

by weight of chlorpyrifos.



the mcrocapsule wall material was 28.8% by wei ght and a ratio of (A)
to (average dianeter/wall thickness) was 0. 28. 10 Production
Exanpl e 15 20 parts by weight of chlorpyrifos, 20 parts

by wei ght of diisodecyl phthalate and 3.52 parts by wei ght of Sum dur
L-75 were m xed together to obtain a - Bonogeneous m xture. Then, the
m xture was added to 150 15 parts by wei ght of an aqueous sol ution
cont ai ni ng 8% by wei ght of polyvinyl al cohol and 6% by wei ght of

et hyl ene gl ycol and sfitrwead é@um®dﬁh4tHMhﬁeﬂﬁﬁu&ﬂ?ﬁgamtcmocapsules

aut ohonom xer to obtain a dispersion of mcrofine dropl ets. Then

di spersion was Beftp) averagRl dtanekpnierid.@ #8r 24VWAbhr higkpess| ‘Hf

| t | h | at |
i, i s OBl AT W é{%: g
ueou | i ni u
4 partsqby melgﬁPH al AREFRGR ég%Wﬁﬁ§ﬁ¥ﬁly &lFP&WFQgﬁBQ Xagga ?g fhg
resul ting sl ) F1 ¥mé 0 Av%rog:%tz@l n RﬁgPE‘ESS?BmQ@ﬁ'HQ&”smé A the

containing 5

- 29 - J.croca?é%%éi"ivz iP%éﬂa&J] G 28S dh! bi}g?ghﬁﬁﬁcéﬂé ujes

had an average glanet 1 pm a t hi ckness™o 14 [err]m
an (average di agrtes/ ¥Rl {a} hisknassda g@ldi%n@&Mwall tBngka8séavRagge
di ameter x wall thickness) value of 1.8

0.31.

Production Example 17
10 20 parts by weight of chlorpyrifos and 20
parts by weight of dimethylnapththalene were mixed
together with heating at 60°C, and then 5 parts by weight
of Sumidur L-75 was added thereto and mixed to obtain a
homogeneous mixture. Then, the mixture was added to 150
15 parts by weight of an agqueous solution containing 5% by
weight of gum arabic and 6% by weight of ethylene glycol,
and stirred at room temperature by a T.K. autohomomixer
to to obtain a dispersion of microfine droplets. Then,
the dispersion was gently stirred at 60°C for 24 hours to
20 obtain a slurry containing microcapsules, each
microencapsulating chlorpyrifos with a polyurethane
microcapsule wall. Then, 205 parts by weight of an
aqueous solution containing one part by weight of
xanthane gum and 5 parts by weight of aluminum magnesium
25 silicate was added to the resulting slurry to obtain the
present pesticidal composition containing 5% by weight of

chlorpyrifos.



5 ]err]nerr] . A proportion (A of aromatic ring structure in the

m crocapsule wall nmaterial was 28.8% by wei ght and a ratio of (A to
(average dianeter/wall thickness) was 0. 31. Pr oducti on
Exanple 16 10 20 parts by weight of chlorpyrifos and 20

parts by wei ght of nethyl napht hal ene were g1xed toget her W th heating
at 60[err]C, and then 4 parts by wei ght of Sum dur L-75 was added
thereto and m xed to obtain a honogeneous m xture. Then, the m xture

was added to 150 15 part §tbyagefgurd othalh thfuassulddng: nderesaPERAREg 5%
by wei ght of _pol yvinyl al cohol and 6% by wei ght of ethyl ene
gl ycol and stirhed an sveRrdeHanatak of 18-8 pmk & wall ghagknesexef to

obtain a dispersign of mcrofine . droplets. _Then,.the dis
gently stirrgd §t3125m60T%r¢%Y??§99:ﬂfﬁﬂﬁﬁ%§/ﬁﬁlabfgﬁﬁkﬁe§ﬁ r¥

§EE P8 i ng

m crocapsul es, ch_nmicroencapsul atj | hl.orpyritos, wiih

polyure?hane nigéoc %éu?% Céﬁé%aQ?uaTg%§§§Ib§$¥?igy%h10ﬁnﬁg?&hYg%¥ea%f
aqueous sol ukio ontAai Niyn | . é(}q&?m&lém- d>5
parts by meight§6$ g*dniﬁh%¥%%§r%géﬁe %&n?gi?ﬁgg_eﬁﬁg%ugﬁgi _to_theﬁlln
resul ting sl urrynomicroc@Pdid Jd1 R=R%810k1P%aL 0BJRLY BPMRESHELOAnd a

cont ai ni ng 5% by wei ght of chlorpyrifos.

- 30 - ratio of | {aYeso f ursrddeata ilair teeywhil i NGhItRHESEPSHAES

had an average dianeter of 12.2 pm a wall thickness of
0.48.

Production Example 18

10 20 parts by weight of chlorpyrifos and 10

parts by weight of methylindane were mixed together with

heating at 60°C, and then 5 parts by weight of Millionate

MR-400 was added thereto and mixed to obtain a

homogeneous mixture. Then, the mixture was added to 150

15 parts by weight of an aqueous solution containing 8% by

weight of polyvinyl alcohol and 6% by weight of ethylene

glycol and stirred at room temperature by a T.K.

autohomomixer to obtain a dispersion of microfine

droplets. Then, the dispersion was gently stirred at

20 60°C for 24 hours to obtain a slurry containing

microcapsules, each microencapsulating chlorpyrifos with

a polyurethane microcapsule wall. Then, 215 parts by

weight of an agqueous solution containing one part by

weight of xanthane gum and 5 parts by weight of aluminum

25 magnesium silicate was added to the resulting slurry to

obtain the present pesticidal composition containing 5%

by weight of chlorpyrifos.



0.-13 pm an (average dianeter/wall thickness) value of 94 and an
(average dianeter x wall thickness) value of 1.6 5 [err]nferr]. A

proportion (A) of aromatic ring structure in the m crocapsul e wal |
material was 28.8% by wei ght and a ratio of (A) to (average

di anmeter/wal | thickness) was 0.31. - 32 - Production Exanple 17 10
20 parts by weight of chlorpyrifos and 20 parts by wei ght of

di et hyl napt ht hal ene were m xed together with heating at 60[err]C, and
then 5 parts by wei ght It was Shoundrthaysthenresidddnghavierocapguiiesed t o
obtain a honbgeneous m xture. Then, the m xture was added to 150 15
parts by wei ghthafl an avetege dtangtem afbrft-di Mingasvaby thickpegatobf gum
arabic and 6% b mglght of ethylene(glycol and stirred at_room

t enperat ure by é F0 KoM o BB HORT 3QS 13m§??qﬂya&5t§Pﬁ°5n8?§ﬂeV§FBﬁ of 32

m crofi ne dropl et

di I d 6 C
for 24 hours to® néOaBbngﬁrag%liﬁa & e?;h%ﬁﬁ“Qﬁﬁgﬁﬁ%gégﬁﬁé o8 g[err]
m croencapsukat | i, chl &r%dfrftq_%nw(kh prQEXh{é@%@a{Jﬁ stfﬂ&x&f@ %P thaal |-

Then, 205 parts by wel agueous Sol utTomn contal ning one part by

wei ght of Xﬁﬂ&i‘é&&ggﬂﬁé %m&lﬁ Méﬁé&y Wil Al 681 by uahaﬂm gRgngsi um 25
silicate was added to the resulting slurry to obtain™the pr esent

|oe§L i ci dal conpeatibOobf CER) atdi (Wvdadyy diRinditeryivall theBkABBYYHI {aS.
1.43.

Production Example 19

10 20 parts by weight of chlorpyrifos and 30
parts by weight of phenylxylylethane were mixed together
with heating at 60°C, and then 10 parts by weight of
Millionate MR-400 was added thereto and mixed to obtain a
homogeneous mixture. Then, the mixture was added to 150

15 parts by weight of an aqueous solution containing 5% by
weight of gum arabic and 12% by weight of ethylene glycol
and stirred at room temperature by a T.K. autchomomixer
to obtain a dispersion of microfine droplets. Then, the
dispersion was gently stirred at 60°C for 24 hours to

20 obtain a slurry containing microcapsules, each
microencapsulating chlorpyrifos with a polyurethane
microcapsule wall. Then, 190 parts by weight of an
aqueous solution containing 2 parts by weight of xanthane
gum and 4 parts by weight of aluminum magnesium silicate

25 was added to the resulting slurry to obtain the present
pesticidal composition containing 5% by weight of

chlorpyrifos.



It was found that the resulting m crocapsul es had an average di aneter
of 18.6 [err]m a wall thickness of 0.31 pm an (average di aneter/wall
t hi ckness) val ue of 60, and an (average dianeter x wall thickness)

val ue of 5 5.8 [err]nferr]. A proportion (A) of aromatic ring structure
in the mcrocapsule wall material was328. 8% by wei ght and a ratio
of (A) to (average dianeter/wall thickness) was 0. 48.

Production Exanple 18 10 20 parts by weight of chlorpyrifos and
10 parts by wei ght oItmeasyfounthrkhaiertheninestltdgeat mécraFansules
heating at 60[err]C, and then 5 parts by weight of MI||ionate VR- 400
was added t her cbod amRl avexage signatier #T 18.dhymeganEdbs FIERRRSS en, the

dded 150 15 h f | utj
5 el il Gl L S
|
aut ghom)m xer t%go%?%u |ad§)1t? q:erﬁ gn&aﬁg %ﬁlchﬁg%gl e?lue ‘I%%n
disper si on vgs snil,xmﬁtlwg,q ofbriidn OR)CCHIELACRS o S %%rpyr.fos

slurry contarning sul es h™m croencapsu

with a pol 'EHé%f@P@ci%&IR?m‘ﬂ Gat@ilia1Thes, 431§%p§fﬂ§ei3ght and Vi ght
of an aqueous sol ution containing one part by wei ght of Xxant hane gum

and 5 parts by yetghtopf (2] Uk Nuerdye lﬁﬁ.ﬁﬁt@%’eﬂ%é_ﬂ.hﬁﬁi@kmsﬁw to the
resulting slurry to obtain the present pesticidal conposition
containing 5% 1.57by weight of chlorpyrifos.

Production Example 20

10 20 parts by weight of chlorpyrifos and 20
parts by weight of phenylxylylethane were mixed together
with heating at 60°C, and one part by weight of Sumidur
N-75 (trademark of biuret condensation product of
hexamethylene diisocyanate having no aromatic ring in the

15 molecule, made by Sumitomo-Bayer Urethane Co., Japan) was
added thereto and mixed to obtain a homogeneous mixture.
Then, the mixture was added to 150 parts by weight of an
aqueous solution containing 5% by weight of gum arabic
and 6% by weight of ethylene glycol and stirred at room

20 temperature by a T.K. autohomomixer to obtain a
dispersion of microfine droplets. Then, the dispersion
was gently stirred at 60°C for 24 hours to cbtain a
slurry containing microcapsules, each microencapsulating
chlorpyrifos with a polyurethane microcapsule wall.

25 Then, 190 parts by weight of an aqueous solution
containing 2 parts by weight of xzanthane gum and 4 parts

by weight of aluminum magnesium silicate was added to the



--32 - It was found that the resulting m crocapsul es

had an average dianeter of 5.1 pm a wall thickness of 0.16 pm an
(average dianeter/wall thickness) value of 32 and an (average di aneter
x*wal | thickness) value of 0.8 5 pnR. A proportion (A) of aromatic ring
structure in the m crocapsul e wal |l peggrial was 45.6% by wei ght and a
ratio of (A to (average dianeter/wall thickness) was 1. 43.

Production Exanple 19 10 20 parts by weight of chlorpyrifos and
30 parts hyeselghtg oslyhenyto\dbtiadinhahe weesentxpestbgedakr W th
heating at 60[err]C, and then 10 parts by wei ght of M1 Ilionate MR- 400
was added t her ecompesi bicecontalnigzion 5% by welightgefieohionpxrifes. Then, the
m xture was added to 150 15 parts by weight of an aqueous sol ution

cont ai ni ng 5% by wei §htwas €R#ﬁ@n%hﬁ?:ﬁhﬁjPE?M#&&“@EW@HFoﬁﬁpﬁﬂﬁ?Fene

gl ycol and stirred at roon1te ratur % ff gonnn1xer to
obtain a dlsperE?Gna%faYﬁ¥§Qﬁ| IE%H eHm'tﬁeWa t ¢S A was
ent | stlrr O[err 24 h rs t 0 urr cont ai nin
gicrogapsule ﬁ b, 4%1{ %ﬁ?ﬁ%ﬁ/gﬁﬁérgbiFEB%S t%a%p 8t :
pol yur et hane &C&?S&%M@A Hiter! 304031 SnDUHEL S vBlud be

aqueous solutlon con al ni ng ght o xan m and 4

parts by wei ghtg0% ghauni &U@r%g%ibﬂn‘(ﬁ'ﬂbfaéﬁomg@lc vyaﬁgacyi%é&ﬂéﬁan
resulting slurry to obtain"the present pesti ci dal conposition
contai ning 5% byhé\ang@fo@ﬁpsule wdll10materfias. was 0% by weight and a

ratio of (A) to (average diameter/wall thickness) was 0.

10 Production Example 21
20 parts by weight of tolchlofos-methyl and 80

parts by weight of methylnaphthalene were mixed together
with heating at 60°C and then 10 parts by weight of
Sumidur L-75 was added thereto and mixed to obtain a

15 homogeneous mixture. Then, the mixture was added to 150
parts by weight of an agueous solution containing 10% by
weight of polyvinyl alcohol and 10% by weight of ethylene
glycol and stirred at room temperature by a T.K.
autohomomixer to obtain a dispersion of microfine

20 droplets. Then, the dispersion was gently stirred at
60°C for 24 hours to obtain a slurry containing
microcapsules, each microencapsulating tolchlofos-methyl
with a polyurethane microcapsule wall. Then, 140 parts
by weight of an aqueous solution containing 0.8 part by

25 weight of xanthane gum and 1.6 parts by weight of
aluminum magnesium silicate was added to the resulting

slurry to obtain the present pesticidal composition



- .33 - It was found that the resulting m crocapsul es

had an average dianeter of 18.6 pm a wall thickness of an 0. 65
[err]m an (average dianeter/wall thickness) val ue of 29 and an
(average dianeter x wall thickness) val ue of 5 12.1 [err]nmerr]. A
proportion (A) of aromatic ring structure 48 _ the m crocapsul e wal |

mat eri al was 45. 6% by wei ght and a ratro of (A to (average

di ameter/wal |l thickness) was . 1.57. Producti on Exanple 20 10
20 parts by weighmtainiddg oGdHyy fwesightd oF0 tolchlpiossmeéyhyki ght of

phenyl xyl yl et hane were m xed toget her with heating at 60[err]C, and
one part by wei ght of Sunftiuvas foumd 7ehat rtivemesiklsingi miecrocangeheat i on
product of hexanet hyl ene dii socyanate having no aromatic ring in the

15 nol ecul e, nedRd Y RYRTFHD-BARatewr &fhsnd ©B,, amahh)tmkness efided
thereto and m xed to obtain a honbgeneous m X he m ure

e hded o 1 Ae o ay Casrehon Bime ter Ty é,aeaagcga?ﬁ? Tetimed By o
by wei ght of

stirred at rd on"im‘%g’i?le%%‘?’é? géi e V\Bl"'ggﬁo%g?f%%{%l %‘%‘%g‘!?%a@dg
di spersion of ”}}rﬁ’r of | Oﬁ)r%%%%lt%i gg; é@gmgéf@ef:ﬁ{ﬁ ré’c:t:uc Jenthy

stirred at 60[efr]’C ours ry containing

m crocapsul es :F&Po ]ﬁf‘é‘l Gapsul ghb rif,0 2n0d yur et hane
m crocapsul e vva‘F %t 190 “ga;dr%}g yw\?/el ght gf bg el egus sol ution
containing 2 parisidYo#e| zghttcpf(a@&%@@@ﬂm@t@ww&maﬁﬁmmss) was

0.33.

10 Production Example 22
| 20 parts by weight of tolchlofos-methyl and 70

parts by weight of methylindane were mixed together with
heating at 60°C, and then 8 parts by weight of Millionate
MR~-400 was added thereto and mixed to obtain a

15 homogeneous mixture. Then, the mixture was added to 150
parts by weight of an agqueous solution containing 10% by
weight of polyvinyl alcohol and 10% by weight of ethylene
glycol and stirred at room temperature by a T.K.
autchomomixer to obtain a dispersion of microfine

20 droplets. Then, the dispersion was gently stirred at
60°C for 24 hours to obtain a slurry containing
microcapsules, each microencapsulating tolchlofos-methyl
with a polyurethane microcapsule wall. Then, 152 parts
by weight of an aqueous solution containing 0.8 part by

25 weight of xanthane gum and 1.6 parts by weight of
aluminum magnesium silicate was added to the resulting

slurry to obtain the present pesticidal composition



by wei ght of al um num magnesium silicate was added to the

- 34 - resulting slurry to obtain the present pesticidal

conposition containing 5% by wei ght of chlorpyrifos. It was
found that the resulting mcrocapsul es had an average di aneter of 20.9
pm a wall thickness of 5 0.20 [err]m _agg(average dianeter/wal l

t hi ckness) val ue of 105, and an (average dianeter x wall thickness)

val ue of 4.2 pn2. A proportion (A) of aromatic ring structure in

t he mi crocapsul eongbinimgebt aby vesidltt mf wiesilginlofiog-methyl.ratio of (A) to
(average dianeter/wall thickness) was O. 10 Production Exanple 21
20 parts by weight of tol &% ¥pSsIauR@ytbahdtlsy resulting figyoReprghd esf

met hyl napht hal epe were m xed toget her ith heati at .60[err] C and
then 10 parts bjefefBnheveFage dl@%ﬁﬁ?ﬁnoﬁ;9gg\ﬁﬁb édﬁéggtﬁbFEFgeﬁﬁd°ﬁixed to

bt ai 15 h 1 Xt ._Th t.h ' . dded 1
parts by vei ght OotSaiRaqiBol SOSEHER (IPREHEL R Ay CTORRBS o0 vabBP gt of
pol yvinyl al gohgly agdal0sh Py uElglls Aln@ldi,PUR1L +niBhKEBL)20d13L1 ped at
roomtenperafure by a T.K TE R Lo T e A e S e i spersron of

mcrofine 20 dyogl fih. W Yrogddi& 10hS RS beNa¥Bia HES Hing té £ ie in

60[err] C for 24 hours to obtain a slurry contal ning m cr ocapsul es,

each m croencapgpbahi8gotobsil Of wsrIBidvdrial watd 4. 83PBYYHEEERENENG a
m crocapsul e wall. Then, 140 parts by wei ght of an aqueous sol ution
contai ning 0.8 patiobyf (A) to (average diameter/wall thickness) was

0.68.

10 Production Example 23
20 parts by weight of chlorpyrifos and 20

parts by weight of methylisobutylketone were mixed
together with heating at 60°C, and then 3.5 parts by
weight of Sumidur L-75 was added thereto and mixed to

15 obtain a homogeneous mixture. Then, the mixture was
added to 150 parts by weight of an aqueous solution
containing 5% by weight of polyvinyl alcohol and 6% by
weight of ethylene glycol and stirred at room temperature
by a T.K. autchomomixer to obtain a dispersion of

20 microfine droplets. Then, the dispersion was gently
stirred at 60°C for 24 hours to obtain a slurry
containing microcapsules, each microencapsulating
chlorpyrifos with a polyurethane microcapsule wall.
Then, 206.5 parts by weight of an aqueous solution

25 containing one part by weight of xanthane gum and 5 parts
by weight of aluminum magnesium silicate was added to the

resulting slurry to obtain the present pesticidal



25 wei ght of xanthane gumand 1.6 parts by wei ght of al um num
magnesi um silicate was added to the resulting slurry to obtain the
present pesti ci dal conposition - 35
contai ning 5% by wei ght of tolchlofos-nethyl. It was
found that the resulting mcrocapsules - 37had an average dianmeter of 8.7
[err]m a wall thickness of 0.1 [err]m an (average di aneter/wall
t hi ckness) val ue of 87 5 and an (average dianeter x wall thickness) value
of 0.9 [er??%@@$%$1°ﬂ\?ﬁ&ﬁﬁ#ﬂ%ﬂﬂ1ﬁﬁQ%YbﬂeégbﬁancChlﬂ§P¥¥¥ﬁ@$ure in the
m crocapsul e wall material was 28. 896bg ébt and _a ratio of (A) to
(average di aneter/wal th?Ekﬂ%%stVQé h e3zesulting mlcPP@éQéP#Bﬁ
Exanpl e 22 20 parts b ht of tol chl of os- neth and 70
parts by wei ght *3# ﬂ%t?@???ﬂﬁuég §o§@th€rw { hthickn %t? g at

60[err] C, and th % arts *ngﬁéé%] é@e ggaits Skn NR 49%%&§§?Pdd6d

thereto and m xe obtain a onD eneo Xt ure

dded togl5 S ' q S g 10%
o e Lop S0, bl AR gD ST Sl LA i 10%

glycol and stirgggg akm?,00X b&@iﬁ@&*@&aﬁe(b)’ 8f Tatomatic A H@M@t&&fe 15
obtain a dispersion of mcrofine 20 droplets. Then, the dispersion was

gently stirred she micr&®dmsuleC Wwail Hhveauss wasORBaBY By Skl iyt CORd ad ni Ng
m crocapsul es, each m croencapsul ati ng tol chl of os- net hyl
ratio of (A) to (average diameter/wall thickness) was

0.26.

10 Production Example 24
20 parts by weight of chlorpyrifos and 30
parts by weight of methyl isobutyl ketone were mixed
together with heating at 60°C, and then 10 parts by
weight of Millionate MR-400 was added thereto and mixed
15 to obtain a homogeneous mixture. Then, the mixture was
added to 150 parts by weight of an aqueous solution
containing 5% by weight of gum arabic and stirred at room
temperature by a T.K. autohomomixer to obtain a
dispersion of microfine droplets. Then, the dispersion
20 was gently stirred at 60°C for 24 hours to obtain a
slurry containing microcapsules, each microencapsulating
chlorpyrifos with a polyurea microcapsule wall. Then,
190 parts by weight of an aqueous solution containing one
part by weight of xanthane gum and 5 parts by weight of
25 aluminum magnesium silicate was added to the resulting
slurry to obtain the present pesticidal composition

containing 5% by weight of chlorpyrifos.



with a pol yurethane m crocapsule wall. Then, 152 parts by wei ght of an
aqueous solution containing 0.8 part by 25 weight of xanthane gumand 1.6

parts by wei ght of al um num magnesium sili cate was added to the

resul ting slurry to obtain the present pesticidal conposition

- 36 - contai ni ng 5% by wei ght of tojghlofos-nethyl.

It was found that the resulting m crocapsul es had an average di aneter

of 9.4 [err]m a wall thickness of 0.14 pm an (average dianeter/wal |

t hi ckness) val ue of 5 61t wad fougdvehayetht aestditingnalicronispkndes)

val ue of 1.3 [err]nferr]. A proportion %A) of aromatic ring structure

in t he m chadapsuaverage diarestien oIl @Mbb? weighthaﬁanass of ratio
of (A to (average di ameter/wal I thickness) wa

Producti on ExanBf&528m, an (average dkﬁﬂﬁiﬁﬁﬂyaﬁ} %@FSKFeﬁﬁ)CH?%F%y?ffos and
20 parts b t of net S but | ket one ogef her

with ggaéinﬁ at O[%ﬁ gﬁﬂF{géﬁ1 5 & H?lwetgl§kP8ﬁ§)oYa%ﬁ r L-75
T
was added thgreyg ang, s degx tptg%fgéilog zﬁgyoil Q ?&@{.@Oﬂ'sna%‘é‘éxlﬂcec e g,

the m xture Was art eous s ution

cont i ni ng_ 5% bynyehahioRloBeld W dliahich B8 4% by ¥ by yelEhohindla

et hyl ene glycol and stirred at roomtenperature
aut ohononi xer tpagbbabp eafli 6l Sr¥hdy dl%et@rqﬁﬁfw.nﬁhgéﬁﬁé§é§ wadghen, the
di spersion was gently

1.43.

Production Example 25

10 20 parts by weight of chlorpyrifos and 15
parts by weight of methyl isobutyl ketone were mixed
together with heating at 60°C, and then 5 parts by weight
of Sumidur HT was added thereto and mixed to obtain a
homogeneous mixture. Then, the mixture was added to 150

15 parts by weight of an aqueous solution containing 8% by
weight of polyvinyl alcohol and 6% by weight of ethylene
glycol and stirred at room temperature by a T.K.
autohomomixer to obtain a dispersion of microfine
droplets. Then, the dispersion was gently stirred at

20 60°C for 24 hours to obtain a slurry containing
microcapsules, each microencapsulating chlorpyrifos with
a polyurethane microcapsule wall. Then, 210 parts by
weight of an aqueous solution containing one part by
weight of xanthane gum and 5 parts by weight of aluminum

25 magnesium silicate was added to the resulting slurry to
obtain the present pesticidal composition containing 5%

by weight of chlorpyrifos.



stirred at 60[err]C for 24 hours to obtain a slurry cont ai ni ng

m crocapsul es, each m croencapsul ati ng chlorpyrifos with a

pol yur et hane microcapsule wall. Then, 206.5 parts by weight of an
aqueous solution 25 containing one part by weight of xanthane gumand 5
parts by wei ght of alum num magnesi umggi Li cate was added to the
resulting slurry to obtain the present pesticidal

- 37 - conposition containing 5% by wei ght of chlorpyrifos.

It was found that the resditt wag fioundctipstl e resuliddagmiprocagpsudesnet er
of 4.4 pm a wall thickness of 0.04 [err]m an (average dianeter/wall
t hi ckness) val ubagf an gverage@gipmptenvat fyd dmamdt @alt KBEFKPREEKAESS)
val ue of 0.18 [err]nferr]. A proportion (A). of aromatic ring structure

in the ni cP09§|[oEE}Iv e FF‘]’%?%?idct’ra%Eezl/S{aé% BPigEPEEe ) aRaly® °f ratio
of (A to (ave:rg e gi&grreter/wall t
e

hickness) was .0, 26. 1
Producti on Exa an-(average él?ﬂ??ﬁ#t%;W3}¥N§Pdﬁkn8fsahV8239r?fos and
30 arts. b i ght of |...J:sab | ke el xe oget her
with hea{) i ng%at 66 efr]C, %{%‘to%err# l% K%ﬁt é%{?@ﬁﬁé"%\g% %‘fnf\ﬁwzfeo%a e
MR- 400 was adde h ) t aj h SaAFXLure.
Then, the m xt u?g&\/\gg@iﬂcéﬁg\ag%é#%l %gaoé%gﬁiswﬁ% %e%i %%Fqg? Sglr% gglae%us
sol ution CeRkabNbRI(RY0 BY VEI&dgofa inBtRIrIRIa 12RE18khEESY RhsIQOM

tenperature by a T.K autohonom xer to obtain a di spersi on of
m crofine droplets. Then, the dispersion
Production Example 26
20 parts by weight of tolchlofos-methyl and 80
10 parts by weight of methyl isobutyl ketone were mixed
together with heating at 60°C, and then 10 parts by
weight of Sumidur L-75 was added thereto and mixed to
obtain a homogeneous mixture. Then, the mixture was
added to 150 parts by weight of an aqueous solution
15 containing 10% by weight of polyvinyl alcohol and stirred
at room temperature by a T.K. autohomomixer to obtain a
dispersion of microfine droplets. Then, the dispersion
was gently mixed at 60°C for 24 hours to obtain a slurry
containing microcapsules, each microencapsulating
20 tolchlofos-methyl with a polyurea microcapsule wall.
Then, 140 parts by weight of an aqueous solution
containing 0.8 part by weight of xanthane gum and 1.6
parts by weight of aluminum magnesium silicate was added
to the resulting slurry to obtain the present pesticidal
25 composition containing 5% by weight of tolchlofos-methyl.
It was found that the resulting microcapsules

had an average diameter of 6.4 um, a wall thickness of



20-was gently stirred at 60[err]C for 24 hours to obtain a slurry

contai ning mcrocapsul es, each m croencapsul ati ng chlorpyrifos with a
pol yurea m crocapsul e wall. Then, 190 parts by weight of an aqueous
sol'uti on cont ai ni ng one part by wei ght of xanthane gum and 5 parts by
wei ght of 25 al umi num magnesi um silicate_wgs added to the resulting
slurry to obtain the present pesticidal conposition cont ai ni ng 5% by
wei ght of chl orpyrifos. - 38 -

It was found tha®.@henumesan t (avprags diapetiergwall thadkaasayevalhee dbANEL er
of 20.5 pm a wall thickness of 0.65 pm an (average dianeter/wal |

t hi ckness) val uea®d an (awragmdiameterexzayeldi shicknesshavaludi ek sty

val ue of 5 13.3 Jerr]nferr]. A proportion (A) of aromatic ring structure
in the ni crid®apsdl PTRROF tiRPeft Pl OhaRTAR GG FingisiHuchivdeain theratjo
of (A) to (average dianeter/wall thickness) wa 1.43,

Pr 0((:Iu2:t i on(Exarrp'?Jecﬁ%caIﬁ}He wall matef("raéfa%”f@ 39'9\%iﬁiﬁtwﬁ$gléﬁl?}?$ﬁi fos and
15 part sg by. j o) vl .J twl, e, 1l t oget her
Wth heating Bt LS TE Cahad HaveX2gs! BuaBStRaruhtt *Hiehhose i “hrr s

added thereto angl 4@ xed to obtain a honpgeneous m xture. Then, the
m xture was added to 150 15 parts by wei ght of an aqueous sol ution

cont ai ni ng 8% by wei ghtodfcPiRby \HaMlp13lC ooboaBd 8% by Wei ght of
et hyl ene glycol and stirred at roomtenperature by a T.K

compositions for Test Examples, which follow, are given

below as Comparative Examples.

10 Comparative Example 1
1.92 parts by weight of Sumidur N-75, 20 parts

by weight of hexane and 20 parts by weight of
chlorpyrifos were mixed together and the mixture was
added to 150 parts by weight of an aqueous solution

15 containing 8% by weight of polyvinyl alcohol and 6% by
weight of ethylene glycol and stirred at room temperature
by a T.K. autohomomixer to obtain a dispersion of
microfine droplets. Then, the dispersion was gently
stirred at 60°C for 24 hours to obtain a slurry, and then

20 208.08 parts by weight of an aqueous solution containing
one part by weight of xanthane gum and 5 parts by weight
of aluminum magnesium silicate was added to the resulting
slurry to obtain a comparative pesticidal composition

containing 5% by weight of chlorpyrifos.

25 Comparative Example 2

0.95 part by weight of Millionate MR-400 and



aut ohonom xer to obtain a dispersion of mcrofine droplets. Then, the
di spersion was gently stirred at 20 60[err]C for 24 hours to obtain a
slurry containing m crocapsul es, each m croencapsul ati ng chl orpyrifos
wth a pol yurethane mcrocapsule wall. Then, 210 parts by wei ght of
an aqueous solution containing one part hygj; - weight of xanthane gum and 5
parts by weight of alum num 25 magnesiumsilicate was added to the
resulting slurry to obtain the present pesticidal conposition

contai ning 5% 20 peytaebyhwedghthtbrplylofpprifos were mixed together to

- 39- It was found that the resulting m crocapsul es had
an average di amPbéalpf ashempgeneoyd|mixtranand ghen theomggtpser vag an
(average di aneter/wall thicknessg val ue, of 64, and an (average

di aneter x wal | 38APEkfEsLPOVEREES Y welghy pf é”rrﬂ“@Pr‘F. SR Hitéﬁfirt i ono(/A%)
f ti ' t | . th ] terial was_ 0%
wei ght and a | “%oﬁ%é#ﬁaﬁéfs%%ytvaemfir%éf%%af%obofﬁﬁpeansggyrms 0.
Product i t ' .

Fol chi of os- me: ot Zoams6emRs™3EsES Y, R o BCEneFiinedo 0, PEREPoRe wer e
m xed togeHE§Ee¥h§Bnh8§t 08k 1 QO EE I té@ndg%gﬁﬂ %ﬁepaéggeg¥ion

wei ght of Sum dur L[-75 was added thereto and m xed to obtarn-a
honmogeneous m x{jdeegehBey, stiprdd Xd4Ir60°00%or 24 REELE tO dStafiards by

wei ght of an aqueous solution 15 containing 10% by wei ght of polyvinyl
al cohol and sti slefiry containing microcapsules, each microencapsulating
chlorpyrifos with a polyurea microcapsule wall. Then,
10 229.05 parts by weight of an aqueous solution containing
2 parts by weight of xanthane gum and 4 parts by weight
of aluminum magnesium silicate was added to the resulting
slurry to obtain a comparative pesticidal composition
containing 5% by weight of chlorpyrifos.
15 It was found that the resulting microcapsules
had an average diameter of 8.3 pm, a wall thickness of
0.1 pm, an (average diameter/wall thickness) value of 83
and an (average diameter x wall thickness) value of 0.83
pm‘. A proportion (A) of aromatic ring structure in the
20 microcapsule wall material was 45.6% by weight and a

ratio of (A) to (average diameter/wall thickness) value

was 0.55.

Comparative Example 3
4 parts by weight of Sumidur L-75, 20 parts by
25 weight of xylene and 20 parts by weight of chlorpyrifos
were mixed together with heating at 60°C and the mixture

was added to 150 parts by weight of an agueous solution



at roomtenperature by a T.K autohonom xer to obtain a di spersi on of

m crofine droplets. Then, the dispersion was gently m xed at 60[err]C
for 24 hours to obtain a slurry cont ai ni ng m crocapsul es, each
m-croencapsul ating 20 tolchlofos-nmethyl with a polyurea mcrocapsule wall.
Then, 140 parts by wei ght of an aqueous sojfition containing 0.8 part
by wei ght of xanthane gumand 1.6 parts by wei ght of alum num
magnesi um si |l i cate was added to the resulting slurry to obtain the
present pestici dahta2bingnpdshyivsigiontef gury a8uwbiy wadgh® by weight of

t ol chl of os- et hyl . It was found that the resultin

m cr ocapsul es etth&Eeaﬁlzvéla@Ed(ﬁ%ﬁﬁﬁ%ﬁ ajf meom ﬁﬁwpﬁrﬂﬁpFetHianéss of
- 40 - 0. 07 err&n% aver%%e di ameter/wal | thick essé V%Lue of 91
and an (aver ageTdKanBREPDRM %B%?efh? Kﬂ@???‘@h@ﬂ@P@FSGOESO MiCTRF PR err].
A proportion ( é§ of a%onat gtéuctu ocagsgLe wal |

Taterial wes 32 S Efehy s ' d iRl o wads gepg 1y 561 SE8
dianeter/wa!% Bbﬁ¥@§§§)z urs or%$ P Ex lufgg 03$F£¥¥% tion Exanp!es

of conparative conposit1ons foll ow, are given

bel ow as Conpar gk L¥8c-EXRTPLES n 4 dZHE%ﬂr@%’% EKQBE i th
1.92 parts by wei ght cgé Sum dueraaclz\l- 75, crz%e parts * % b f o?sh‘giane and

20 parts by wei ghpo2{urethasé! ff O¥sddpsu e 1T, xed*hbﬁgerzbsr pafdsthg m xture
was

weight of an aqueous solution containing 2 parts by
weight of xanthane gum and 4 parts by weight of aluminum
10 magnesium silicate was added to the resulting slurry to
obtain a comparative pesticidal composition containing 5%
by weight of chlorpyrifos.
It was found that the resulting microcapsules
had an average diameter of 19.1 pm, a wall thickness of
15 0.23 pym, an (average diameter/wall thickness) value of 83
and an {(average diameter x wall thickness) value of 4.4
pm?. A proportion (A) of aromatic ring structure in the
microcapsule wall material was 28.8% by weight and a
ratio of (A) to (average diameter/wall thickness) was

20 0.35.

Test Examples will be given below.

Test Example 1
The present pesticidal compositions obtained
in Production Examples 1, 3, 4, 7, 9, 12 and 16 were made
25 into aqueous 0.25 wt.% dilute solutions, respectively,
and a sufficient amount (6 ml) each of the aqueous dilute

solutions was sprayed to ten workers of Formosan



added to 150 parts by wei ght of an aqueous solution 15 containing 8% by
wei ght of pol yvinyl al cohol and 6% by wei ght of ethylene glycol and
stirred at roomtenperature by a T.K autohonon xer to obtain a
di'spersi on of m crofine droplets. Then, the dispersion was gently
stirred at 60[err]C for 24 hours to obtaimg® slurry, and then 20 208.08
parts by wei ght of an aqueous sol ution containing one part by wei ght
of xanthane gum and 5 parts by wei ght of al um num nagnesi umsilicate
was added to theubtsrtanern termigies firomoaobeightacfofPaemt i v-’b qd&%l ci dal
conposi tion contai ning 5% by wei ght of chlorpyrifos,.

Conpar ati ve Exdppfeabity was observed @nQSdEHrFhﬁyeﬁﬁFﬁﬁtl%fakiI?@%nate
MR- 400 and - 41 - 20 parts by
wei ght of chl org5¥%%fos were ni xed together to obt ai n a honogeneous
m xture, and then the m xture was added to 150 parts by wei ght of an
aqueous sol ution cont ai ni ng 8% by wei ght of pol yvinyl al cohol and

stirred 5 at ro é@r@}g&@ép %byaTK aut ohonom xer to obtain a
di spersion of mcrofihe Jrets Then, the dispersion was gently

stirred at 6Q[err]C for 24hgg%£ Eultﬁgéﬂfﬁfaﬁ% in%%XoﬁQ”BﬁinH&d

m crocapsul es, each mi croenc lorpyrifos wth a polyurea

m crocapsul e wai . prb@ietidd B’i%?nﬁi@sp@;@t31§>’aﬂﬁl g8t wete afaddlUBOHS SOl ution
cont ai ni ng 2 parts by weight of xanthane gumand 4 parts by wei ght

of al um num nagagsedus Sl Wit elMateaddddtionkhereepettivgly, andlairry to
obtain a conparative pesticidal conposition
sufficient amount (6 ml) each of the aqueous dilute
solutions was sprayed to ten workers of Formosan
10 subterranean termites from a height of 60 cm. A 100%
mortality was observed one day thereafter in all the

cases.

Test Example 3
About 10 g each of the present pesticidal

15 compositions obtained in Production Examples 1 to 5 and
14 to 26 and the comparative pesticidal compositions
obtained in Comparative Examples 1 and 2 were put in
polyethylene bottles, respectively, and preserved in a
refrigerator (refrigerator inside temperature: about

20 5°C) for two weeks, and then the respective pesticidal
compositions were microscopically observed. In all the
cases of the present pesticidal compositions, no crystal
deposits were observed at all, whereas in cases of the
comparative pesticidal compositions obtained in

25 Comparative Examples 1 and 2, a large amount of crystal

deposits were observed.



cent ai ning 5% by weight of chlorpyrifos. 15 It was found that
the resulting m crocapsul es had an average dianeter of 8.3 [err]m a
wal I thickness of 0.1 pm an (average di aneter/wall thickness) val ue
of* 83 and an (average dianmeter x wall thickness) value of 0.83
[err]nmferr]. A proportion (A of aromati€ 44 ng structure in the 20
m crocapsule wall nmaterial was 45.6% by wei ght and a ratio of (A to

(average dianmeter/wall thickness) val ue was 0. 55.
Conpar ati ve Exanple 3 That is, in allpdhes cggeRePghthef PLRAERREr L- 75, 20

here i xed togRAEFLGIIRT HEMHIT) HOSOPLEALOb NI REOTFSELTS ERmPLgs, Lded
to 150 parts by L ght. aof, an eqQus sol utio :

42 - CoRt a7 Y Aol Akt Ot SB7 it APRBFEER RS BT s

et hyl ene gl ycol d ' tyal a Lt £ 34 1

aut ohonom xer t%f‘%,bt%?%éjgfggif&ggﬁ:ﬁ@ﬁh@%ﬂ%ﬁc%géfﬁ% thb%i]r']é% 'etvysi.le aesn, t he

di spersion vgs gentddesids 1k domparadiher pbeticiddt bompssitigbtain a

slurry containing m crocapsul'es, each nicroencapsulating chlorpyrifos
W th a pol opeLihad e iriconaRtyle mbhglahfnusﬁﬂé Pekdse s a  Wei ght
of an aqueous solution containing 2 parts by wel ght of xant hane gum

and 4 parts by ss&igmt aindlthd mompat@tivgnpesticidal cabmepawbstisided to the
resulting slurry to obtain a conparative pesticidal conposition
contai ning 5% obtained in Comparative Example 2 using no solvent,

crystal deposits were observed.

10 Test Example 4
0.8 Gram each of the present pesticidal

compositions obtained in Production Examples 1, 3, 4, 5,
6, 7, 14, 23, 25, 26 and the comparative pesticidal
composition obtained in Comparative Example 2 were

15 applied to filter papers, respectively, air-dried and
exposed to sunlight for 3 days. In all the cases of the
present pesticidal compositions obtained in Production
Examples 1, 3, 4, 5, 6, 7, 14, 23, 25 and 26, no
substantial color change was observed, whereas in case of

20 the comparative pesticidal composition obtained in

Comparative Example 2, yellowing was c¢clearly observed.

Test Example 5
3 Grams each of the present pesticidal
compositions obtained in Production Examples 1, 2, 3, 8,
25 12 and 15 was applyed onto glass Petri dishes,

respectively, air-dried and kept at 60°C for one week.



by wei ght of chl orpyrifos. It was found that the resulting
m cr ocapsul es had an average dianeter of 19.1 pm a wall thickness of
15 0.23 pm an (average dianeter/wall thickness) value of 83 and an
(average dianeter x wall thickness) value of 4.4 [err]nmferr]. A
proportion (A) of aromatic ring structure jg the m crocapsul e wal |

mat eri al was 28.8% by wei ght and a - ratio of (A to (average

di aneter/wal | thickness) was 20 0. 35. Test Exanples will be
gi ven bel ow. Then, thegmolExbse the active ingredighg fchienpypifesti dal
conposi ti ons obtai ned in Production Exanples 1, 3, 4, 7, 9, 12 and 16
were made 25 i AeBaipibguen othe Retoi dishes seret measurpdshEchi gasy,

and a sufficient annuntg§6 m ) each of the agyeous dilute sol uti ons
was sprayed to EhromBEREF 2PRY 9 dptkexpine the residual percentage of

- - - f hei aht of . %
m)f? ality Wassggfé’gég g%%é%’%‘iﬁ%’?te;cﬁmﬁ% g’la%ll% ? ﬁeggecg]pggzéé‘§9z{mount.
Test Exanple52E§e§u ts iﬁ? %Ewéﬂgngqgﬁgq&ﬂﬂgﬁgkpk?gblgogpositions obt ai ned

in Production anpl es 3 were ma “aqueous 1 w. %
dilute solutions, respectively, and a sufficient amount (6 m) each of
t he aqueous dilute

Table 1
Test composition Residual percentage of
active ingredient

Production Ex. 1 100

" 2 98

" 3 94

" 8 96

" 12 98

" 15 98

As shown in Table 1, the present pesticidal
compositions obtained in Production Examples 1, 2, 3, 8,
12 and 15 are effective for controlling pests for a long
period of time, because vaporization of the active

5 ingredient is controlled in all the cases.

Test Example 6
The present pesticidal compositions obtained

in Production Examples 16-22 and the comparative



solutions was sprayed to ten workers of Fornopsan 10 subterranean termtes

froma height of 60 cm A 100% nortality was observed one day
thereafter in all the cases. Test Exanple 3

About 10 g each of the present pesticidal 15 conpositions obtained in
Production Exanples 1 to 5 and 14 to &6 -and the conparative pesticidal
conposi tions obtained in Conparative Exanples 1 and 2 were put in

pol yet hyl ene bottles, respectively, and preserved in a refrigerator
(refrigerator ipRSHcidapaamnasdtigpogbtazoed| tnrfeypamtive .© ghd
then the respective pestici dal conpositions were m croscopically
observed. In alfe¥sdrade intgagusoushd Htedefilpbetselwtior®npositions, no

crystal deposits wer.e observed at all, whereas in cases of the

conpar ati ve petSHIE oSG 5&’? BBPﬁpﬁﬁdgcﬁ“t%Ss WERE MR &N RS 1
and 2, a large ,amount of crystal .. epasits_were observed., ,

s B SHE Ripe O s11ag p1EREEE, SpdBheo PRIy Cuts-ariea
pesticidal ¢ y tQ0s s ' [ to nd 14
to 26, no cr?/sta c#epo&xg;sg%?‘g%ol;tggrg\&ggleg{t at Eé?fg&iﬁ@wdﬁ&’sé Tﬁeﬁ'

di stingui shed s¢ry ageatd J¥ InilcbocipRueas wad hﬂcféé@%(mairy SHEERIRL . Ve

pesticidal conposition obt ai ned i n Conparative anpl e 1 using hexane
as a sol veri & dHie @R ithe peekefitdpbstDoIds]l tadhipositions
obtained in Production Examples 16-22, neither breakage
of microcapsule walls nor crystal deposits was observed
10 at all, whereas in case of the pesticidal composition

obtained in Comparative Example 3 shrinkage and breakage

of microcapsule walls were observed.

Test Example 7
The present pesticidal compositions obtained
15 in Production Examples 23-26 and the comparative
pesticidal composition obtained in Comparative Example 3
were made into agueous 1 wt.$% dilute solutions and the
agqueous solutions were given by one drop onto slide
glasses, respectively, air-dried and preserved in a
20 thermostat at 60°C for one week. Then, the state of
microcapsules was microscopically observed. In all the
cases of the present pesticidal compositions obtained in
Production Examples 23-26, neither breakage of
microcapsule walls nor crystal deposits was observed at
25 all, whereas in the comparative pesticidal composition
obtained in Comparative Ekample 3 shrinkage and breakage

of microcapsule walls were observed.



obtained in Conparative Exanple 2 using no sol vent, crystal deposits

wer e observed. 10 Test Exanple 4 0.8 Gram each of the
present pesticidal conpositions obtained in Production Exanples 1, 3,
4, 5, 6, 7, 14, 23, 25, 26 and the conparative pesticidal

conposi tion obtained in Conparative Exanplgy 2 were 15 applied to filter
papers, respectively, air-dried and exposed to sunlight for 3 days. In
all the cases of the present pesticidal conpositions obtained in

Pr oduct i on EX&sH Example 84, 5 6, 7, 14, 23, 25 and 26, no

substantial color change was observed mhereas in case of 20 the
conparative pesticidal cHRfoPrEssntopeatieddah compoebmetqm@@eew e 2,
yel | owi ng was cIearIy observed Test Exanpl e 3

Granms each of tfe ﬁP&’&ﬁP"Be&‘P@PH%‘F’ 1, 4cohpost4i (}rﬁsa&ﬁa’.’,%g@x}enmade
Producti on Exanples _1

di shes, ré‘%&ﬁ%&f’?s 2 ? HFi‘gdsléHg JE%‘%% \Qtflae%tf{z%’lr)(ﬁ% gnt %ggléawzePet "
- 45 - Bhopl B2 2B b5e0hs | 61 QEL JO1ORRINEIL SlALPYLLOS)

r emai ni ng on the S were neasure ography to
deternine the rg3iidual-rageeent aie Sbray edtmla%z\ée xr&ree%en%toeob e basis

of the applied anount. 5 Results are given in the | ow ng
for respective predetermined periods of time, and then 10
workers of Formosan subterranean termites were liberated

on the respective soil surfaces to determine a mortality

10 (%) 3 days thereafter. Results are shown in Table 2.
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t he present

Table 1 Test conposition Resi dua

active ingredient Production Ex. 1

2 98 3

8° 96 12

15 98 As shagpwr in Table 1,
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12 and 15 are effective for controlling pests for a | ong
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% and preserved in a thernostat at 40[err]C for 30 days. Then, t he
state of m crocapsul es was m croscopically obser ; t he cases
i.n Production Exanpl es

of the present pestjg it ons obtainqﬂ.lﬂJ
16- 22, neither br eaHmnﬂ@gﬂHgﬂﬂgiocapsul e wal |'s NEgadst dgpesi t s was
observed 10 at all;'s ®l Hs of -t ke pesti ci dgh ' .

obtai ned in Conparative Exanple 3 shrinkage and br ealds

m crocapsul e wall s were observed. Test Exanple 7
The present peWHAE d&l CEAMIEB|I IBdns obtained 15 in Producti on Exanpl es
23-26 and the conparative pesticidal conposition obtained in

Conpar ati ve Exanple 3 A-@§§§1ﬁ&§§1iﬁ?ﬁp@ﬁéggﬁﬁr]WQ&Qh%QﬂmRHﬂ§Q§M utions

dth | uti [ b t lid
cnd Lhe | Jouseus SeLuione el plxen b one drop gnio slide
60 Cf k., Th th t at o . ' I
oL 1€ o one hRebpo TRk o s Yo T FeRFRE IR REcpe) o
conposi tions Oti[e?b‘&eis"é‘ and 4:':{ g%%"srﬂ %BeEéB!ﬂ}%ﬁ% 3@%@2}&&%{-%#}% eakage of

m crocapsul e wal'l's nor crystal deposits was observe , Whereas in
t he conparativgrgg§tbghg§gtgﬁgp9§;tion obt ai ned in Conparative Exanple
3 shrinkage and breakage of mcrocapsule walls were observed.
- 47 - Test (Eyanghee8ter, The present pesticida

conposi tions obtained
(ii) a ketone,

(iii) an indane substituted with at least one
lower alkyl group,
(iv) a naphthalene substituted with at least one
lower alkyl group, and

(v) a phenylxylylethane.
2. A pesticidal composition according to Claim 1,
wherein the solvent is (i) an ester.
3. A pesticidal composition according to Claim 2,
wherein the (i) ester is a non-aromatic ester having at
least 8 carbon atoms in total.
4. A pesticidal composition according to Claim 2,
wherein the (i) ester is an aromatic ester.
5. A pesticidal composition according to Claim 4,
wherein the (i) ester is a phthalic acid ester.
6. A pesticidal composition according to Claim 1,
wherein the solvent is a (ii) ketone.
7. A pesticidal composition according to Claim 1,
wherein the solvent is a (iii) indane substituted with at
least one lower alkyl group.

8. A pesticidal composition according to Claim 1,



bn PrRy8ucti on Exanples 1, 4, 12, 14, 16 and 23 were nade I nt o aqueous
0.1 wt.%solutions, respectively, and 6 n 5 each of the aqueous dilute
%olutions was spray _ il surfaces. The sprayed soil were
preserved at 60 eﬂmﬁjmtﬂwdwﬂmgpect i ve predeterm ned periods of tine,
and then 10 Wor an subtgpranean termtes were |iberated

on the respective soil surfaces to determne a nortality 10 (% 3 days
thereafter. Results are shown in Table 2.

- 48 - wherein the solvent isTgphi(dv) repbthadapessubshituiedservation
Mortality (99 period _at 60[err]C Production Ex. 1
Initial with gppleast one lower alkyl groupme nonth 100
gngngégfh 9. 1880 rggggiéfﬁgfa%oﬁéosition.é%#%k?hgg to Claim %88
E;g?ﬁction EX'W&%B%in thérgéiégnt is a (v) p%%gx%ﬁyﬁglethane. 100 One
Production Ex. ;44 Anpbiflcidal composi@®n according to Claim 1, One
nonth 100 - 3 nont hs 100
Production EX.wB8rein thé Nb¥daophosphorus cb@Pound is chlorpyrifos. One
nmont h 100 3 nont hs 100

11. A pesticidal composition according to Claim

10, wherein the microcapsﬁles have an average diameter of
not more than 30 pm, an (average diameter/wall thickness)
value of not less than 30, but not more than 200, and an
{average diameter x wall thickness) value of not more
than 20 pm®.

12. A pesticidal composition according to Claim 1,
10 or 11, wherein the microcapsules have a proportion (A)
of aromatic ring structure in microcapsule wall material
being not more tnan 40% by weight and a ratio of (A} to
(average diameter/wall thickness) being not less than O,
but not more than 0.8.

13. A method for controlling wood-injuring

insects, which comprises applying an effective amount of
a pesticidal composition of Claim 10, 11 or 12 to wood-
injuring insects, habitat or paths of wood-injuring
insects or wood. | -
14. A pesticidal composition according to any one
of Claims 2 to 9, wherein the organophosphorus compound

is chlorpyrifos.



ProdussBiaon Ex. 23 Initial 100 One
nont h 100 3 nont hs 100

49 VWHAT IS CLAI MED I S: 1. A pesticidal conposition,
whi ch conpri ses m crocapsul es, each m croencapsul ati ng an

or ganophosphorus conpound having a nelting point of at 5 | east 15C
and at | east one solvent selected fromthe group consisting of:

(i) an ester, (ii) a ketone, (iii) an indane
substituted with at | east one 10 | ower al kyl group,

(iv) a naphthal ene substituted with at | east one | ower
al kyl group, and¥BSTRACT OF THE QISCLOSUREny| xyl yl et hane, wher ei n
t he amount of the solvent is 0.fgespidforarcoMinsIMEON wei ght per one
part by weight of the organophosphorus conpound. 2.

A pesticidal conposition mqmrﬁcnmauo compodition comprisinfemetiothe
solvent is (i) an ester. A pesticidal conposition
accordi ng to CeapsWles,2@ach mnmeeacapsbka(:u)ge&kemrgm@pmmwmmt| C
ester having at | east 8 carbon atons in tota

A pesticidal commeAUnGOHaEIaT @ n'glttenm aPing, of at least yWHifCeandt H§ (i)
ester is an argmatic ester. pesti ci dal , conposition
according to C]]aﬁarﬁ"'ﬂf °n32§°l"entv\ﬁ@|1§f:ﬁef1h§r?‘?‘)t%%t%‘F"‘i‘% PhtFdiE o d
ester. sticidal conposition according to Claim1,
wherein the sol vent (115) a ?rf %) ‘one.

(ii) a ketone,

(1iii) an indane substituted with at least one
lower alkyl group,
(iv) a naphthalene substituted with at least one
lower alkyl group, and
(v) a phenylxylylethane,
has a good storage stability.



7 A pesticidal conposition according to Claima1, ﬁé{\%fe@’é’i}—

the solvwgent is a (iii) indane substituted with at 30 | east one | ower
al kyl__group. 8. A pesticidal conposition according to Caim
1, y, - 50- wherein the sol vent isggabéfiiGie 3RBEE DBl QN9 1998
substituted wth at |east one | ower al gyl group. 9. A pesti ci dal

conposi tion according to Claim1, wherein the solvent is a Ev)
phenyl xyl yl et hane.orgenrophosphonus, seppeynth haydng o iMel 5H0% if§ *® daim
1, wherein the organ sphor.ys ound is_ghl orpyry fQs, i A
pesti ci dal conposi ao%nggc(gr (ﬁ‘nga%gi%s%i e ﬁf’?‘v gr%?lr?ct(%%g Fnll%'? otggpsul es

have an average di{fmpeboggisfm{g geee than 30 [err]m an (average
di aneter/wal | thickness) value of not |ess than 30, but not nore than 200,

and an (average dianmeter x(wallar lesteness) val ue of not nore than 20
[err]lnferr]. 12. A pestij ci dg? conposition according to Claim1l1, 10
or 11, wher&in the nicrocapdttés HhaeER€ proportion (A of aromatic ring

structure in mcrocapsul e W"t‘ﬂ; jratQr kggavée%@gfﬂﬁ&&épggtﬁw 1%9‘!%%’?&”9 ght

and a ratio of (A) to (average dianeter/wa ckness) belng not Tess
than 0, but not nore than 0.8. ldwer alkylAgwetuppod for controlling
wood-injuring insects, which conprises applying an effective anount of a
pesticidal composition of C{&¥In BOnaphthrlene subswifuited; with iatgleastct s,

habitat or paths of “DOd'injuriru£he lower alkyl group, and

10 (v) a phenylxylylethane,
wherein the amount of the solvent is 0.1 to 10 parts by

weight per one part by weight of the organophosphorus

compound.
The pesticidal composition according to the

15' present invention will be hereinafter referred to as "the

present composition”.

DETAILED DESCRIPTION OF THE INVENTION
The organophosphorus compound for use‘in the
20 present invention has a melting point of at least 15°C,
and includes, for exampié, the following effective
compounds for insecticides, bactericides, fungicides and
herbicides:
(1) 0,0-diethyl 0-3,5,6-trichloro-2-pyridyl
25 phosphorothioate
(chlorpyrifos)
(2) 0,0-dimethyl 0-3,5,6-trichloro-2-pyridyl
phosphorothioate L .
(chlorpyrifos-methyl)
30 (3) 0,0-diethyl O-quinoxalin-2-yl

phosphorothioate REPLACEMENT SHEET

03 JUL 198




of Gl 2 1o 8 Hlm IﬂﬂIIHMMﬁﬂi!ahﬁbﬂiépﬁgfﬁé’sLékﬁguﬁSC‘J{ S Ghl orpyr 1 fos.

- Substitute sheet - 3 July 1998

- WHAT IS CLAIMED IS.
1. A pesticidal composition, which comprises
microcapsules, each mi;roencapsuléting an
organophosphorus compound having a melting point of at
5 least 15°C and at least one solvent selected from the
group consisting of:
(i) an ester,
(ii) a ketone,
(1ii) an indane substituted with at least one
10 lower alkyl group, _
(iv) a naphthalene substituted with at least one
lower alkyl group, and '
(v) a phenylxylylethane,

wherein the amount of the solvent is 0.1 to 10 parts by

15 weight per one part by weight of the organophosphorus
compound.

2. A pesticidal composition according to Claim 1,

wherein the solvent is (i) an ester. ~

3. A pesticidal composition according to.Claim'Z,
20 " wherein the (i) ester is a non-aromatic ester having at

least 8 carbon atoms in total. .

4. A pestigidal'composition according to Claim 2,

wherein the (i) ester is an aromatic ester.

5. A pesticidal composition according to Claim 4,
25 wherein the (i) ester is a phthélic acid ester.
6. A pesticidal composition according to Claim 1,

wherein the solvent is a (ii) ketone.
7. A pesticidal composition according to Claim 1,

wherein the solvent is a (iii) indane substituted with at

30 least one lower alkyl group.

8. A pesticidal composition according to Claim 1,
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