PESTI Cl DAL COVPCSI TI ON AND METHOD FOR CONTROLLI NG PESTS USI NG Té#is f
BACKGROUND OF THE I NVENTION 1) Field of the Invention The present | nVenti on
helat3§ to a novel pesticidal conposition which conprises mcrocapsules, 5
each m croencapsul ati ng an organophosphorus conpound. 2) Related Art
Pestici dal conpositions conprising m crocapsul es, each m croencapsul ating
an organophosphorus conpound, for exanpléf'%ﬁTorpyrifos, 10 have been so
far used to control wood-injuring insects. However, when pesticides

conpri sing mcrocapsul e ch _m_croencapsul ati ng an or ganophosphor us
conmpound whi ch is soli d%ﬁsmw&%%ﬁoﬁ d’r“g?a*ﬁﬂﬂc@ RER or pyri f os,
etc. are used outdoors, col ' times 15 observable in
pestici de-sprayed areas, SM%S#S%%%E G T $MENt has been
desired. SUMVARY OF THE | NVENTION As a result of extensive studies, the

present inventors found a novel pesticidal conposition free from 20 the
col or change pPASKSROUND: OF(ITHE LOVERE L¥esent invention, there is provided

2 or ganophosphor 49 cOABIn@ SR g e REethg por nt of at o ro et

The present invention relates to a novel

pesticidal composition which comprises microcapsules,

5 each microencapsulating an organophosphorus compound.
2) Related Art

Pesticidal compositions comprising

microcapsules, each microencapsulating an

organophosphorus compound, for example, chlorpyrifos,

10 have been so far used to control wood-injuring insects.
However, when pesticides comprising microcapsules, each
microencapsulating an organophosﬁhorug compound which is
solid at room temperature, for example, chlorpyrifos,
etc. are used outdoors, color change is%éometimes

15 observable in pesticide-sprayed areas, such as woods,

etc. and improvement has been desired.

SUMMARY OF THE INVENTION
As a result of extensive studies, the present
inventors found a novel pesticidal composition free from
20 the color change problem.
According to the present invention, there is
provided a pesticidal composition comprising
microcapsules, each microencapsulating an

organophosphorus compound having a melting point of at




-2- least 15[err]C, a proportion (A) of aromatic ring structure in

m crocapsul e wall naterial being not nore than 40% by weight and a ratio of
(A) to (average dianmeter/wall thickness) of the mcrocapsul es being not

| ess than 0, 5 but not nore than 0.8 (the present pesticidal conposition
wi |l be hereinafter referred to as "the pregent conposition"). DETAILED
DESCRI PTI ON OF THE | NVENTI ON The or ganophosphorus conpound for use in the

10 present | “Vigééfglﬁétf{e ﬁé&&&:ﬂﬁ rttAPfof"taﬁcﬁ:?asélclg[i?i’g I{eA ur

i ncl udes, for exanp fective conpound |nsect|C|des

bacteri ci des, fHﬁginEbE'SéaﬁgﬂléeﬁQﬂ'ﬂééeri&i &Q&E'ﬁéh%ho{;é%ﬁan 40% b%r
6-trichl oro- 2 pyridyl 15 phosphorot hi oate (chl orpyrifos) O O di net hyl

0- 3,5, 6-trichl ogeighRyahdyh ﬁaesah@fotmoeée(éebfag@yaiaﬁétaﬁyhaii 20
(3) O Odiethyl O quinoxalin-2-yl phosphorothioate (quinalphos) (4)

0- (1, 6-di hydr o- thibzknéspheaf| phei thecroc8psyles héing ebdy| legssphanodhi oat e
25 ( yrldaphenthlon) (5 O O dinethyl
S—(N—nethylCﬁrbhﬁﬁynﬁﬁtmyr§ than 0.8 (the present pesticidal composition

will be hereinafter referred to as "the present

composition").

DETAILED DESCRIPTION OF THE INVENTION
The organophosphorus compound for use in the
10 present invention has a melting peint of at least 15°C
and includes, for example, the following effective
compounds for insecticides, bactericides, fungicides and
herbicides:
(1) 0O,0-diethyl 0-3,5,6-trichloro-2-pyridyl
15 phosphorothioate
{chlorpyrifos)
(2) 0,0-dimethyl 0-3,5,6-trichloro-2-pyridyl
phosphorothiocate

(chlorpyrifos-methyl)

20 (3) 0,0-diethyl O-quinoxalin-2-yl
phosphorothioate
{quinalphos)

(4) O-(1,6-dihydro-6-oxo-l-phenylpyridazin-3-
vl) O,0-diethyl phosphorothiocate
25 (pyridaphenthion)
(5) 0,0-dimethyl S-(N-methylcarbamoylmethyl)

dithiophosphate



di t hi ophosphat e -3- (dinmethoate) (6) S-[err]-ethoxycarbonyl benzyl

O O di net hyl phosphorodithioate (PAP) 5 (7) S-6-chloro-2,

3--di hydr o- 2- oxobenzoxazol - 3- yl nmet hyl 0, O- diethyl phosphor odi t hi oat e
(phosal one) (8) S-2,3-di hydro-5-met hoxy- 2 0X0- 1, 3, 4- thiadiazol-3-yl net hyl
0, 0- di met hyl phosphor odi t hi cate 10 3 (DMTP) (9)

2-chl oro-1-(2, 4-di chl orophenyl) vinyl dinethyl phosphate (dinethylvinphos)
(10) dinethyl 2,2,2-trichloro- ﬁd &?tﬁg yethylphosphonate (trichlorfon)
(11) O ethyl O 4- nltrophenyl osp onothioate (EPN) 20

(12) S-benzyl 0,0- dllsop(gpylspagé BEBSLP1EER)1 (3D -dimethyl
O 2, 6-dichloro-p-tolyl 0, 0-dinethyl ﬁﬂ@ﬁﬁé F1 ¥ imethy

phosphorodithioate
{PAP)
5 (7) S-6-chloro-2,3-dihydro-2-oxobenzoxazol-3-

ylmethyl O,0-diethyl phosphorodithioate
{phosalone)
(8) 8-2,3-dihydro-5-methoxy-2-oxo0-1,3, 4~
thiadiazol-3-ylmethyl 0,0-dimethyl phosphorodithioate
10 {DMTP )
(9) 2-chloro-l1-(2,4-dichlorophenyl) vinyl
dimethyl phosphate
(dimethylvinphos)
(10) dimethyl 2,2,2-trichloro-1-
15 hydroxyethylphosphonate
{trichlorfon)
(11) O-ethyl O-4-nitrophenyl

phenylphosphonothiocate

(EPN)
20 (12) S—benzyl 0,0-diisopropyl
phosphorothioate
(IBP)

(13) 0-2,6-dichloro~-p-tolyl 0O,0-dimethyl
phosphorothioate
25 (tolclofos-methyl)
(14) O-methyl O-2-nitro-p-tolyl
isopropylphosphoroamidothioate

{amiprofos-methyl)



phosphor ot hi oate 25 (tol cl of os-nmethyl) (14) O-nethyl
0-2-nitro-p-tolyl isopropyl phosphoroam dot hi oate (am prof os-net hyl) -4-
M-crocapsul ati ng procedure for use in the preparation of the present
conposition includes a procedure capable of easily controlling

m crocapsul ati ng reaction, for exanple, sO far well known interfacial 5
pol ymeri zation process, an in-situ process, etc., anpng which the

nterfacial polyneri zati opeiBeapsulathh fs&a%auicgr fB-epael ig the present
conposition owng to a w sel eCtion range for mcrocapsul e wal l

materials. In tpheepaeseibni B¥CBhbOPreb8RLE6RPESPELLE 1RcYabesat eri al
I ncl udes, for exanple, polyurethane, polyurea, polyam de, polyester,

pol ycar bonat e, pgbyealifanaspabpel gEubbondyi dontHoEbihgr Mbtrocspadeasahgon
products, nelam ne-urea condensation products, phenol-formalin condensation
products, acryl reaé¢bian| dfest exapplgpese fetrhwelyl knowwi iintsrfacpalyner,
vinyl acetate polyner, styrene polyner, divinyl benzene pol yner,

et hyl ene- di nBt hpetymerézpbigneproeess, Panylneshtinerriteestapstife, valPBdcan

be fornmed, that is, mcrocapsulation can be attained, for exanple,
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

10 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

15 acid ester polymer, methacrylic acid ester polymer, vinyl
acetate polymer, styrene polymer, divinylbenzene polymer,
ethylene~-dimethacrylate polymer, etc.

Polyurethane microcapsule walls can be formed,

that is, microcapsulation can be attained, for example,

20 by interfacial polymerization of polyvalent isocyanate
compounds and polyhydric alcohol compounds; polyurea
microcapsule walls by interfacial polymerization of
polyvalent isocyanate compounds and polyvalent amine
compounds or water; polyamide microcapsule walls by

25 interfacial polymerization of polyvalent acid chloride
compounds and polyvalent amine compounds; polyester
microcapsule walls by interfacial polymerization of

polyvalent acid chloride compounds and polyhydric



20 by interfacial polynerization of polyval ent isocyanate conpounds and
pol yhydri c al cohol conpounds; pol yurea m crocapsule walls by interfacial
pol ynmeri zati on of polyval ent isocyanate conpounds and pol yval ent anm ne
conpounds or water; polyanm de m crocapsule walls by 25 interfaci al

pol ynmeri zati on of polyval ent acid chloride %oﬁpounds and pol yval ent am ne
conpounds; polyester mcrocapsule walls by interfacial polynerization of

pol yval ent aci dafng&%i d!??lg%g@q gﬁﬂg@g?&%#,h%i& knowh £+SRNP] EoRg@eunds,

and so on, as in Known w m crocapsul ati ng techni que
and its appl i catiom develoniBstodds @l tithg SPRbieAllo Nk anis es (publ i shed
by Managenent Devel opnent Center, Japan) é%c. 5 In the present
invention, it |SpPELESEI6N A&PELlGpMEDPtdnd aictuel dppl Draticn rexamstesict ur e
in the mcrocapsule wall material is not nore than 40% by wei ght and a
ratio of (A) tofpalvEeisiyed dvyrivdmadement t DevdkhemeenbfCemeeni ofapams kes. i s
not less than 0, but not nore 10 than 0.8, that is, (A) [err] 40 w.% and

(A O 5 In the present inventiep;]ip. 8speFageary that
di ameter/wal |l thickness of 15 . of nicrocgpsujes
m crocapsul es @ proportion (A) of aromatic ring structure in the

microcapsule wall material is not more than 40% by weight
and a ratio of (A) to (average diameter/wall thickness)
of the microcapsules is not less than 0, but not more
10 than 0.8, that is,
(A) £ 40 wt.%, and
0 < (A) < 0.8

Average diameter/wall thickness of
15 of microcapsules microcapsules

For example, the value A can be lowered, for
example, by keeping a proportion of a microcapsule wall
forming material having the aromatic ring structure such
as phenylene diisocyanate or phenylenediamine lower when

20 polyurea microcapsule walls, etc. are formed by the
above-mentioned interfacial polymerization process, and
consequently the above-mentioned ratio can be satisfied.
Needless to say, the value A can be made zero by using a
microcapsule wall forming material having no aromatic

25 ring structure at all, and consequently the above-
mentioned ratio can be satisfied.

In view of the foregoing requirements for the
microcapsule wall forming materials, preferable

polyvalent isocyanate compounds for use in the formation



For exanple, the value A can be |lowered, for exanple, by keeping a
proportion of a mcrocapsule wall form ng material having the aromatic ring
structure such as phenyl ene diisocyanate or phenyl enedi am ne | ower when 20
pol yurea m crocapsule walls, etc. are fornmed by the above-nentioned

i nterfacial polynerization process, and conBequently the above-nenti oned
rati o can be satisfied. Needless to say, the value A can be nade zero by

using a mcroc ' ' j Ic 25 rin

usi ng 2 M orocagpul o YELL B RACTRLELL Rl e N 1) 40 BAIRILE 20 110
catistied |n veot@lapderd heops Nnd Al | SFER! Sediif1d N dhdit & wall
form ng materials, preferable polyvalent 1socyanate conpounds for use in

the formation gitfocPinRedyueddeae &%&E&ﬁ’é&ﬁ%d&%'&iﬁo@ﬁéﬂé‘f@%nd

m crocapsul e wal | s i nclude, for exanple, hexanethyl ene diisocyanate,
adduct s of hexateifytieytohiepayandbituret dcondeidytidmrmuahectdiaf ethree
condensati on products of three 5 nol ecul es of hexanet hyl ene dii socyanat e,
adduct s of t®l yheheceles ool drexamaikhly lenesd isetyangpeae, addusysmf at e
condensation products of tolylene diisocyanate, isocyanurate condensation
products of hexkekyiste dlisoarryabrtand  SHerRr R PTRMMsat i on 10

products of isqfhorone di i socyapate, ]socyanate
socyanurate condensation products of tolylene

diisocyanate, isocyanurate condensation products of
hexamethylene diisocyanate, isocyanurate condensation
1C 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
15 another isocyanate part of the same hexamethylene
diisocyanate and two molecules of other hexamethylene
diisocyanate, 4,4'-methylenebis (cyclohexyl isocyanate),
trimethyl hexamethylene diisocyanate, etc.
Polyhydric alcohol compounds for use in the
20 formation of polyurethane microcapsule walls or polyester
microcapsule walls includes, for example, ethylene
glycol, propyrene glycol, butanediol, hexanediol,
diethylene glycol, triethylene glycol, dipropylene
glycol, polyethylene glycol, polypropylene glycol,
25 glycerine, resorcin, hydrogquinone, trimethylol propane,
1,2, 6-hexanetriol, etc.
Polyvalent amine compounds for use in the

formation of polyurea microcapsule walls or polyamide



prepol yners each constituted of one isocyanurate noiety that consists of
one isocyanate part of hexanethyl ene diisocyanate and two nol ecul es of
tol yl ene diisocyanate and of another isocyanurate noiety that consists of
15 anot her isocyanate part of the same hex t hyl ene dii socyanate and two
nmol ecul es of other hexanet hyl ene diisocyanate, 4,4'-nethylenebis

(cycl ohexyl isocyanate), trinethyl hexanethyl ene diisocyanate, etc.

Pol yhydri ¢ al cqhQlrSoamamelsyd Pi s Usseddaddre %fﬁé}ﬁ%?'n of pol yuret hane

m crocapsul e walls or "polyester m crocapsul e wal udes, for exanpl e,

et hyl ene gl ycoletiynays@idnine C Buthuianntdh e, Nesatisllernbeidnd mne
glycol, triethylene glycol, dipropylene glycol, polyethylene glycol,

pol ypr opyl ene gbtyet)lerddd thanyires, Neolusekeniead igmiresl aljis toriend tr immiing ol
propane, 1,2,6-hexanetriol, etc. Polyval ent am ne conpounds for use in the
formati on of potyiedy e tetarmine watdsragtipolerepaletamineg/- nmi crocapsul e
wal | s includes, for exanple, ethylenediam ne, buthanedi am ne,

hexanet hyl erediRgRFRET e nel . 3 s iaminaonaphthalene,

di ethylenetrianmne, trjethyl enetetram ne, tetraethyl enepentam ne, 5

pent aet nyl eneh&XRATRZIME 3 %% 1 ani nonapht hal ene, pi perazine, etc

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

10 sebacoyl dichloride, adipoyl dichloride, azelaoyl
dichloride, terephtaloyl chloride, trimesoyl chloride,
pimeloyl dichloride, dodecanedioyl dichloride, citroyl
dichloride, 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 compositions to prepare
microcapsules so as to make the average microcapsule
diameter not more than 30 pm, a ratio (average

diameter/wall thickness) of microcapsules not less than



Pol yval ent acid chl oride conpounds for use in the formation of polyam de
m crocapsul e walls or pol yester m crocapsule walls includes, for exanple,
10 sebacoyl dichloride, adipoyl dichloride, azelaoyl dichloride,
terephtal oyl chloride, trinmesoyl chloride,dgineloyl di chl ori de,
dodecanedi oyl dichloride, citroyl dichlorT —etc. According to one
enbodi nent of the present 15 invention, there is provided a conposition

conprising mcr q@g& SURP t jch is
particularly su ab for con ron%lﬁﬁr)lg V\D'Of#{dlanaj r1ng nsect sa%}hc%ggas
termtes, |yct L&.&ﬁ@‘ﬁ@f :Pclﬁli)e@lﬁcﬁ&eseéf o@cﬁucx‘ocapsuleél\y}ﬁﬂ: (ot D RN
conposi tion conprising mcrocapsul es, each m croencapsul ating chlorpyrifos
as an organophomphasys conpound, is used to control wood- injuring insects,
it is preferable fromthe view point of an increase in the wood-injuring

i nsect control effect 25 7hd aterage diabetei yobfmicrpospéubas dcan pbepare

m crocapsul es so as to nmake the average m crocapsul e di aneter not nore than
30 [err]m &b r measyredr dipr dxamnle,/ iy |Cauli e d3mintgr mMadsdla AR 85  not

| ess than -8- 30, but not nore than 200, and a product of (average

di ameter x wal |(RFRduGRA by Soukten dlraraniaf Taste + han

The wall thickness of microcapsules can be

calculated according to the following formula:

Average
density of
micro-
Weight of encapsulat-
Average microcapsule ed sub-
Wall diameter wall material stance(s)
thickness = — x b 4
6 Weight of Average
micro- density of
encapsulated micro-
substance(s) capsule
wall
material

When the present composition comprising
microcapsules, each microencapsulating chlorpyrifos, is
used to control termites, an effective dose of the
present composition is applied directly to termites, or

5 +to habitat of or paths of termites. An application dose
of the composition is about 5 to about 50 g/m? in case of
spraying onto soil or concreate surfaces under house
floors, about 50 to about 5000 g/m® in case of soil
barrier treatment by mixing with soil, or about 1 to

10 about 5 g/m’ in case of wood treatment by spraying to

wood surfaces, in terms of the weight of chlorpyrifos.



20 [err]nferr]. The average dianeter of m crocapsules can be 5 neasured,
for exanple, by Coulter Counter, Mdel TA-1l1 (produced by Coulter
El-ectronics Inc.). The wall thickness of mcrocapsul es can be cal cul ated
according to the followi ng formula: Average density of mcro- Wight of

encapsul at - Aver age m crocapsul e ed Bub- Wl | di anet er

wal | materi al stance(s) thickness = X X 6

Wi ght of Aver age nj - ensy . 2nc m cr o-
subst ances) capsul e wa éﬁa?%?igreﬁﬁgg ?égb%?gééﬁﬁ ggﬁ %g%?ﬂ%n

conpri si ng "?Crﬁ@éﬁ@é&?§ulé§9“e£@ﬁrﬁﬁ%ﬁ@@ﬁﬁ%ﬁ%ﬁiﬁkfﬁﬁCﬁﬁm6f§§§if6§,U§§d to
control termtes, an effective dose of the present conposition is applied
directly to terigé@stoOhake! Indébtiptodf PIywedds €6 ¢EifidPSlydtus
application dose of the conposition is about 5 to about 50 g/nmerr] in case
of sprayi ng ontpowdéer-postdissthée CLydade shruniesud) Siseplid®)y S, tladout 50 to

about 5000 g/nferr] in case of soil Darrrer treatnedt by mxing with soil,
or about 1 t®» 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 amount of about 10 to about 1,000 g/m® of
plywood in terms of the weight of chlorpyrifos, followed

10 by pressing with heating, thereby making insect-proof
plywoods. The adhesive for use in making the insect-
proof plywoods includes, for example, a urea resin
adhesive, a melamine-urea adhesive, a modified phenol
resin adhesive, an alkaline phenol resin adhesive, etc.

15 The present composition comprising
microcapsules, each microencapsulating chlorpyrifos, is
effective not only for controlling the wood-injuring
insects, but also for controlling nuisance injurious
insects such as ants, camel crickets, millipedes,

20 centipedes, sowbugs, pill bugs, etc. In this case, the
present composition can be sprayed directly to the-
nuisance injurious insects or habitat or paths of
nuisance injurious insects in an amount of about 1 to
about 50 g/m® in terms of the weight of chlorpyrifos.

25 The present composition can be formulated into
various forms such as suspension concentrate (SC),
dusts (DP), wettable powders (WP), granules. {(GR), etc.,

among which the suspension concentrate is often used from



10 about 5 g/nferr] in case of wood treatnment by spraying to wood surfaces,
in terns of the weight of chlorpyrifos. -9- Wien the present conposition
conpri sing mcrocapsul es, each m croencapsul ating chlorpyrifos, is used to
make insect-proof plywods to control |yctus powder-post beetles (Lyctus
brunneus Stephens), the 5 present conposrtien’is m xed with an adhesive and
veneers are pasted and bonded to one another with the resulting adhesi ve

cont ai ni ng the [ éggnn 10 to
about 1, 000 g/ of pr%" |r§£t er mf&% ﬂl ta‘?{hf or pyr|

fol I owed 10 by élsaeoistﬂgzw tfhétesatéﬂ&sﬂdwr&meéﬁﬁa& 'd%ﬁ:e@e,rlif ardla/wWpds.

The adhesive for use 1n making the i nsect- proof plywoods includes, for

exanpl e, a ureaddsid) adhefdcssaryelaBiuilieRatieg @ A thididerthgdhenol
resin adhesive, an al kaline phenol resin adhesive, etc. 15 The

present conposidgent C@rprasting rderiogapgdnds, s gofesumadeiveapsulspigaific
chlorpyrifos, is effective not only for controlling the wood-injuring

i nsects, buts algzavidy-cegulating agantanetd .njter isof8 umrye @bdadmed &Y ant s,
canel crlckets m | lipedes, 20 centipedes, sowbugs, pill etc. In th|s
case, the presd@HCTASHRRISI PR feastign Aasediionedhe, %’t?qq"fgé%]sance

I njurious insects or habitat or paths of
polymerization process.

The thickening agent includes, for example,
substances which exhibit a thickening effect in water,
10 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
cellulose, etc.), fine powders of minerals (e.g. aluminum
15 magnesium silicate, smectite, bentonite, hectorite,
silica, etc.), alumina sol, etc. The amount of the
thickening agent in the present composition is usually O
to 10% by weight.
The anti-freezing agent includes, for example,
20 ethylene glycol, propylene glycol, glycerine, etc. The
amount of the anti-freezing agent in the present
composition is usually 0 to 20% by weight.
The preservative includes, for example, those
which are used in the ordinary pest-controlling agent
25 preparations 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.



nui sance injurious insects in an anmount of about 1 to about 50 g/nferr] in
terms of the weight of chlorpyrifos. 25 The present conposition
can be fornulated into various forns such as suspension concentrate (SC),
dusts (DP), wettable powders (W), granule% (GR etc., anong whi ch the
suspensi on concentrate is often used from the view point of easy
preparation and good storage stability. The suspension concentrate can be

prepared by adding, if “e@ﬁés%éécli‘létéPb{ri%firég'&fJaé‘:?n& hgbgkeni ng agent,
an anti-freezing agent, a preservative, a specific 5 gravity-regulating

agent, etc. to fnsluddy, ObbRi dsingle M wd BRSOl 1O Nsd POE Ldfh s asbdiurh he
I nterfacial polynerlzatlon process. The t hi ckeni ng agent incl udes, for

exanpl e, subst asgkfatéd) chtexhivatersdiluikoni fereffemdr isuotataes ,urida such as
nat ural pol ysaccharides (e.g. xanthane gum rhanm han gum | ocust bean gum
carrageenan, wetan, camd the. likeyntThe: i amquoily nef sthe. speciofficigravity-

pol yacryl ate, etc.), sem -synthetic polyners (e.g. carboxynethyl cellul ose,
etc.), fine pokrgslating rIent Ir. the HIRSSRIM ATRAKHEILHS i tTuatly O
snectite, bentonite, hectorjte, silica, etc.), alumna sol, etc. The anount

of the thi ckem?@; %%%n‘? |‘1‘P%5ﬂé present conposition is usual ly O to 10% by

wei ght . 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
10 kind of active ingredient, type of formulation of the

present'composition, etc., and in case of suspension

concentrate, it is usually 0.5 to 50% by weight.

EMBODIMENTS OF THE INVENTION
The present invention will be described in
15 detail below, referring to Production Example,

Comparative Example and Test Examples.

Production Example 1
1.41 parts by weight of Sumidur L-75

{trademark of adduct of tolylene diisocyanate and

20 trimethylolpropane, made by Sumitomo-Bayer Urethane Co.,
Japan; molecular weight: 656; 3 benzene rings are
contained as aromatic rings in the molecule) and 20 parts
by weight of chlorpyrifos were mixed together with
heating to obtain a homogeneous nmixture. Then, the

25 resulting mixture was immediately added to 150 parts by

weight of an agueous solution containing 8% by weight of



The anti-freezing agent includes, for exanple, 20 ethyl ene glycol,

propyl ene glycol, glycerine, etc. The anmount of the anti-freezing agent in
the present conposition is usually 0 to 20% by wei ght. The preservative

i ncl udes, for exanple, those which are used in the ordinary
pest-control ing agent 25 preparations suchZas p- hydroxybenzoic acid
esters, salicyclic derivatives, etc. The anount of the preservative in the

; ciic a : o atl
G avi Ly-ogul att HEPaErt Hieolal S8 ¥ Y WRLAHE of ediPEREUlYcer and o
sodi um sul f at e, g} £req V@t Chodh| tihSet£Eite B a SHAE, ASutbidmokifer and the

| i ke. The anmount of the specific gravity- 5 reqgulating agent in the present

conposi tion is ygHadidnaPktes 59 %hdoyenhér rdde AP UrtkwéhilkEka Kogyo

or ganophosphorus conpound as an active ingredient in the present
conposition is Csual Jypénd to Aftahy awdiddpersimmohf inhickepeins drophetdd
kind of active ingredient, type of formulation of the present conposition,
etc., and inScdBkenf thepdibspernsiomcens rgertly tstirrediat 6@ fiox 28% by
wei ght. EMBODI MENTS OF THE | NVENTI ON The present invention will be

descri bed in 15h@e¥Rj to peibbadn r2f2lYTRYy P ririrg inirToeaRpTeles, each

microencapsulating chlorpyrifos with a polyurethane
microcapsule wall. Then, 228.59 parts by weight of an
aqueous solution containing 2 parts by weight of xanthane
10 gum and 4 parts by weight of aluminum magnesium silicate
was added to the resulting slurry to obtain the present
composition containing 5% by weight of enmicrocapsulated
chlorpyrifos.
It was found that the resulting microcapsules
15 had an average diameter of 13.9 um, a wall thickness of
0.15 ym, an (average diameter/wall thickness) value of
93, and an (average diameter x wall thickness) value of
2.1 pm?, and furthermore that the proportion (A) of
aromatic ring structure in the microcapsule wall material
20 was 28.8% by weight and the ratio of (A) to (average
diameter/wall thickness) was 0.31.
Production example of a comparative
composition for Test Example, which follows, is given

below as Comparatiwve Example.

25 Comparative Example 1
0.95 part by weight of Millionate MR-400

(trademark of polyethylene polyphenyl polyisocyanate made



Conpar ati ve Exanpl e and Test Exanples. Production Exanple 1 1.41 parts by
wei ght of Sum dur L-75 (trademark of adduct of tolylene diisocyanate and 20
tri met hyl ol propane, made by Sunitono-Bayer Urethane Co., Japan; nol ecul ar
wei ght: 656; 3 benzene rings are contained as aromatic rings in the

nol ecul e) and 20 parts by wei ght of chl orpydi fos were ni xed together with
heating to obtain a honbgeneous m xture. Then, the 25 resulting m xture was
i medi ately ad JI [ f a .S ty tainl ng
8% by wei ght p?ﬁg ﬁfh%go?gpé%é%ﬁﬁﬁﬁga C glxgﬁﬁ’G % DY Vwé%%hﬁéﬁaetay éﬁ%
glycol and stirfgd-ghtsPR8H  £8PEA htbRa bV c arindt pa!l ROORPIeNEpHéryremar k
of a honogeni zer nmade by Tokushuki ka Kogyo Co., ‘Japan) to obtain a

di spersion of nigsefanstdropiet sn Ehdhrdleddibe Ji SHers0 gpares BEnkdygisti rred
at 60[err]C for 24 hours to obtain a slurry containing mcrocapsul es, each
m cr oencapsul atofhgchhboppyt foéo swete hmibxed| yogetinemn evitic rvsaipbag etaval | .

Then, 228.59 parts by wei ght of an aqueous solution containing 2 parts by
wei ght of xaht helpbain guhenegedepas triktune; gind cthen bhe Urd XElgFR sSWaen
silicate was added to the resulting slurry to obtain the present

conposi ti on contEnediately ydded (ke b0 parts BRI PERRFFHEPES .
solution containing 8% by weight of polyvinyl alcohol and

6% by weight of ethylene glycol and stirred at room
temperature by T.K. autohomomixer to obtain a dispersion
10 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.
Then, 229.05 parts by weight of an agueous solution
15 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 composition
containing 5% by weight of encapsulated chlorpyrifos.
It was found that the resulting microcapsules
20 had an average diameter of 8.3 pm, a wall thickness of
0.1 pym, an (average diameter/wall thickness) value of 83
and an (average diameter x wall thickness) value of 0.83
pm?, and further that the proportion (A} of aromatic ring
structure in the microcapsule wall material was 45.6% by
25 weight and the ratio of (A) to (average diameter/wall

thickness) was 0.55.

Test Example 1



It was found that the resulting m crocapsules 15 had an average di aneter of
13.9 pm a wall thickness of 0.15 pm an (average dianeter/wall thickness)
val ue of 93, and an (average dianeter x wall thickness) value of 2.1
prferr], and furthernore that the proportion (A) of aromatic ring structure
in.the mcrocapsule wall material 20 was 2848% by wei ght and the ratio of
(A) to (average dianeter/wall thickness) was 0.31. Production exanple of a

conparative conposition fgraTgs I i . i bel ow as
Cogar ative Exgprrpl e. 25 6'8(gn%grgg??ge%@:@n%ﬁgo%ﬂégﬁgbaé?t §X§§i ij’ﬁt of

Milionate VR 4fodicesiamedanlloo yald eaifanobinl alidnb vi Sacyanat e mde

- 13 - by N hon Pol yuret hane Kogyo K K., Japan; one benzene ring 1s

cont ai ned as arepwhied ito r{itaerpapily, enespietitre 1y50@aNa1E dli tarid) t he
nol ecul e) and 20 parts by weight of chlorpyrifos were m xed together with
heating to 5 omxpesed Hergyencoightyi fawrd day=l t hen ddlmioHatge Wass

i mredi atel y added to 150 parts by wei ght of an aqueous sol ution containing
8% by wei ght5 ofoRAERRD AN HashAf dhe amesenteiepmpasti thidny |oh Prpidustiend
stirred at roomtenperature by T.K _autohonom xer to obtain a dispersion 10
of mcrofine d:%fﬂ"gl“se alr'h enens AR Sngmdqaallpw was clearly

observed in case of the comparative composition of

Comparative Example 1.

Test Example 2

10 A sufficient amount (about 6 ml) of an agueous
0.25 wt.% dilute solution of the present composition of
Production Example 1 was directly sprayed to ten workers
of Formosan subterranean termites from a 60 cm-distant
position and a 100% mortality was observed one day

15 thereafter.

The present composition causes less color

change to applied area even if applied outdoors.



stirred at” 60[&rrjCfor-24 hours to obtain a slurry contai ning

m croc I croencapsul ating chlorpyrifos with a pol yurethane
m crocgﬁm,aﬁmfnﬂgﬂgg 229. 05 parts by wei ght of an aqueous sol ution 15
cont ai nihg €2 par i ght of xant hane a#nland 4 parts by weight of

al um num magnesium silicate was added t0 tHe resulting slurry to obtain a

conparati ve conposition containing 5% by wei ght of encapsul ated

chl orpyrifos. yfapess fermtmihatgt he resul ting mcrocapsul es 20 had an
average dianmeter of 8.3 [err]m a wall thickness of 0.1 pm an (average

di ameter/wal | 1hickness)avpbsti@id88 oofipasitovr) aghich apshgerigesal |

t hi ckness) value of 0.83 [err]nferr], and further that the proportion (A
of aromatic rimirsdcapdules, reddie nlorasagepdwelanzing et eri al was 45. 6% by
25 weight and the ratio of (A) to (average dianmeter/wall thickness) was
0.55. Test Examgandphosphdrus ghrfpqurehdawing e msoiipiow tpasinst, adbtat ned i n
Production Exanple 1 and Conparative Exanple 1 were applied to filter
papers, respeck8a®t 5% r adPrepoTrEigrekpdsed agoRatiri gARI: SETYCERFS. No

Col o1 S12002 160 1 QPSSINRA L N et MSGRT o TR 0 o e

in case of theﬁve(:fém@re?ﬁ& va(‘a fﬂ?& Séf i&p) Qéo (average diameter/wall
thickness) of the microcapsules being not less than O,
but not more than 0.8.
2, A pesticidal composition according to Claim 1,
wherein the organophosphorus compound is. chlorpyrifos.
3. A pesticidal composition according to Claim 2,
wherein the composition is used to control wood-injuring
insects.
4. A pesticidal composition according to Claim 3,
wherein the microcapsules have an average diameter of not
more than 30 um, 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 um®..
5. A method for controlling wood-injuring
insects, which comprises applying an effective amount of
the composition of Claim 2 or 4 to wood-injuring insects,
or habitat or paths of wood-injuring insects.
6. A method for controlling termites, which
comprises applying an effective amount of the composition
of Claim 2 or 4 to termites or habitat or paths of

termites.



Conparati ve Exanpl e Exanple 2 10 A sufficient anmount
(about 6 m )‘M“Iﬁﬂ \!g 25 wt.%dilute solution of the present
cofrposi tion anple 1 was directly sprayed to ten workers of

For mosan subt’erranean ternites froma 60 cmdistant position and a 100%
nortality was observed one day 15 t her eaf't 2. ~“The present conposition
causes | ess color change to applied area even if applied outdoors. - 15

AT 1S CAMED 1S L A metnod PER! bohlAb) SARROR] Lafloe ik P 200D | Sc5

m crocapsul es, each nicroencapsul ati ng an or ga ophosphorus conpound havi ng
a mel ting pointiledts | aasicH Adtigtised PPRLIHd Gh (it BFO BdUNT | 0P
structure in mcrocapsule wall nmaterial being not nore than 40% by wei ght
and a ratio of Hy dompewPtige off i /edd ridisdas sinffridies insects

m crocapsul es being not |ess than 0, but not nore than 0.8. 2. A
pesti ci dal conpmsihamitsc anr deanichd @£ aiisdnceviiarjpimiddse iorsgsrtaephosphor us
conpound is chlorpyrifos. 3. A pesticidal conposition according to
Claim 2, wherein the conposition is used to control wood-injuring insects.



4:7F= ™™ A pesticidal conposition according to Claim3, wherein the

m crocapsul es have an average di aneter of not nore than 30 [err]m an
(average dianeter/wall thickness) value of not |ess than 30, but not nore
than 200 and an (average dianeter x wall thickness) value of not nore than
20 [err]nferr]. 5. A nmethod for controlling wood-injuring insects,
whi ch conprises applying an effective anDunt of the conposition of Claim?2

or 4to woodlluggfﬁxbfrﬁgxgqg or paths of wood-injuring
i nsects. 6. A et hod for contro Ilng termtes, which conprises

applying an effective amee@ze&nhheceme&'rtxbﬂnmb @2 FoR 4 1O ternites
or habitat or paths of termtes. A nethod for

control i ng nui sance |njurlGDNTROﬁﬁINS,PBBmShUSQNBrESESS&&E|y|ng an

effective anmount of the conposition of Caim2 to nuisance injurious

insects or habitat or patAspe$ticidahceonppsitins cHBEReising micro-
cepsﬁles, each microencapsulating an organophosphorus
compound having a melting point of at least 15°C, a
proportion (A) of aromatic ring structure in microcapsule
wall material being not more than 40% by weight, and a
ratio of (A) to (average diameter/wall thickness) of the
mierocapsules being not less than 0, but not more than

0.8, causes less color change to applied area even if

applied outdoors.



