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"The present invention relates to an insect pest control nethod. Mre
particularly, it relates to an insect pest control nethod, especially
flying insects, using a preparation- retaining material conprising a
carrier having supported thereon a preparation containing a pesticidal
conponent which 1is hard to vaporize at nornmal tenperatu t he
pesticidal conponent is released. fsp@@iﬁfcﬂfp@@ratlon r#mmmwm mmmmm erial
by neking use of an air current raised by a blower means unger non-heating
conditions; an apparatus suitable therefor; and a carrier consfltutlng t he

preparation-retaining material. BACKGRCUND ART A great nunber_ of
pestici dal preparations have INSERT PESToSONTROLA METIOZDEr preparation is

sel ected therefromfor practical use in accordance with theummgmmMMMMWWe
controlled. In particular, preparations containi.ng a vapori da

conponent, i.e., those having a high vapor pressure at nornal tegpgerature
have been @ﬁ&?“@ﬁAﬁlﬁﬁﬁkPlnsects such as nosquitos. The problemin using

vapori zi ng conponen Is that  the greparatlons tepds to vaporize and
|l essen its effect pgesent invention relates to an insect pest control

method. More particularly, it relateg to an insect pest
control method, especially flying insects, using a preparation-
retaining material comprising a carrier having supported
thereon a preparation containing a pesticidal component which
is hard to vaporize at normal temperature, in which the
pesticidal component is released from the preparation-retaining
material by making use of an air current raised by a blower
means under non-heating conditiohs; an apparatus suitable
therefor; and a carrier constituting the preparation-retaining

material.

BACKGROUND ART

A great number of pesticidal preparations have been
proposed, and a proper preparation is selected therefrom for
practical use in accordance with the insect to be cbntrolleq.
In particular, preparations containing a vaporizing pesticidal
component, i.e., those having.a high vapor pressure at normal
temperature have been used for flying insects such as
mosquitos. The problem in using vaporizing components is that

the preparations tends to vaporize and lessen its effect before



- 1 wuse, for exanple, during storage. In order to prevent a preparation
fromvaporizing during storage and to let the preparation be released in a
“necessary concentration upon use, insect pest control has been carried out
frequently by vaporizing a preparation under heating conditions. The
pestici-dal conmponents contained in this type of preparations which are
used under heating conditions usually have a vapor pressure of 1x10-3 mrHg
or lower at 30C. As an exanple of insect pest control by vaporizing a

pr epar at i onswgderfdreaékagptendidumimg &torasgeit edIhhadrder mequpteverwt | ai S
a spiral coil nolded froma kneaded m xture of a preparation and a

sl ow bur ni eresapabion Wirash vapbrizimgandring nstokegebyande tpr ebatr athen

i s vaporized by the heat. Pesticidal conponents useful for nosquito coils
include pyPeeprratian|kehreleasedl dhfeneressary penoeyieadian gpos usgpe
el ectric nmosquito control apparatus conprises an appropriate support

i npr egnat et RFEHE a PREDarSRHM P Lorftad nideen acﬁéﬁﬁedodzﬁu%orﬁﬂ@ﬂélﬁtn,tld pRYt
of the inpregnated, support_of ich is heated wi.ith a heater and the like
to rel ease Y%orjp?’e’b%r Ai &Fe%%m%%QWalu%og’@ﬁ?q%eﬁﬂnqwqq%se t ¥hes
include allethrin, furanethr.,i n ral Lethrin.. Pesticidal _conponents
used in pré%%ﬁ%&?%ﬁ%ffg?mPaﬂ$ﬁg§igﬁggglgsgp&Pafﬁﬁﬁs @%P%h°?ePéngBatl°ns
preparationl r ' [ eat | A\ spurce, such_as
heat of coﬁ%}h{s]?}?o%bgrﬁg leimaggfé& (r?%g(?%iln n,%tce nc td‘ erP Jrjreﬁ‘gigid}(a}%‘ﬁ%,a vapor
permet hri n,, ahd - &hbPr¥Q$0-* mmHg or lower at 30°C.

As an example of insect pest control by vaporizing a
preparation under heating conditions, it is cited that a
mosquito coil is a spiral coil molded from a kneaded mixture of
a preparation and a slow-burning. support, which is lit up and
burnt whereby the preparation is vaporized by the heat.
Pesticidal components useful for mosquito coils _include
pyrethrin, allethrin, and empenthrin. A mat type or liquid
type electric mosquito control apparatus comprises an
appropriate support impregnated with a preparation containing
a pesticidal component, a part of the impregnated support of
whiéh is heated with a heater and the like to release the
preparation. Pesticidal components useful for these types
include allethrin, furamethrin, and prallethrin. Pesticidal
components used in preparations for fumigation or evaporation
which.release a preparation iﬁ a short time period by heating
with a heat source, such as heat of combustion or chemical
reaction, include methoxadiazone, pefmethrin, and dichlorvos

(Kateiyo Sacchuzai Gairon, Japan Sacchuzai Kogyokai (1991)).



(Kat ei yo Sacchuzai Gairqn, Japan Sacchuzai Kogyokai (1991)). 2 Methods
for forcibly vaporizing a preparation by ventilation are knowmn. To cite an
"“exanmpl e, JU A-55-954 (unexam ned published Japanese utility nodel
application) discloses a pesticidal apparatus having put therein a
sublimating insect repellent, such as naphthal ene, which . inhales outer air
t hrough a hole to make the vaporizing conponent of the repellent vaporize
and di scharges air containing the vapor through a venting hole.
Furthernmore, a netehddy kidd i #orcisRset svaporiizéhga di f pyepagatmbarip dj,
retaining a normal tenperature vaporizing preparation, which is shape
into, e.g. ventfidation dareenkhpwa.dri viog aigans ano esafmpliee the-Aapd+9%4 ng
preparation is also known. This nethod, although regarded as one nethod
for vaporlZNm@xanpneghr@mmdnsh&@deﬂa@enEBeatuhglc@Hdlmpdaé appltboatten pd
to be. effective when applied-to freparatlons havi ng rel atively high
vapor i zabi disgloses hea abpeet E¢1@el exapppEadnst hdaydfigod Fwy v’dp@rt?lzﬂ nge a

preparation by ventilation, it is described that the air to _be blo
shoul d be F¥bLiMatimeh 4nsest crepe e,re@ﬁar afH6R mﬁasenapabaalﬁnessuv@ch

ranges from 3 X IS .use Spraying wth,
aerosol i sllnl:#’éjl@rﬂ n?ﬁgﬁn %’énsﬂﬁﬁn‘ﬂ-}g £ ug?ﬁﬁ %egﬁq‘ﬁ EF‘ Yf%%?]la'ﬁlng
Eﬁé;?gngnvﬁp Opre%_‘sur% Oft 1X]roep3elm t Ovalﬁ(olzpl nm_r'%’datd.{gg&xépgs ACfir
contalnlng the vapor through a venting hole. Furthermore, a
method for killing insects in which a diffusing material
retaining a normal temperature vaporizing preparation, which is
shaped into, e.g., a fan, is driven by a driving means to
diffuse the vaporizing preparatiaon is also known. This method,
although regarded as one method for vaporizing a preparation
under non-heating conditions, is considered to be.eﬁfective
when applied to preparations having relatively high
vaporizability.
In the above-cited example of the method for vaporizing
a preparation by ventilation, it is described that the aif to
be blown should be hot air when a pesticidal preparation whose
vapor pressure ranges from 1x107° mmHg to 1x107® mmHg at 30°C is
used.
Spraying with aerosol 1is the only known means for
diffusing a pesticidal compoﬁent having a vapor pressure of

1x107* mmHg to 1x10°® mmHg at 30°C in space under non-heating

conditions for insect control.



conditions for insect control. 3 For control of flying_insect pests,

i nsecticides having :high insecticidal activity and a very high vapor

- pressure, such as DDVP having a vapor pressure of 1x10'2 mrHg at 30C, have
been put to practical use in the .formof a vaporizing preparation
conprising a resin matri x because of sinplicity of use and al so because
there is no danger of increasing the surrounding tenperature or causing
burns. However, DDPV is an organophosphorus conpound, the safety of which
is a concern. ThereggkecoNBPOIidf HyiRieRALRIkOPEseE , Ol e ceDeld &4l a viane
been sought for. Wen an |nsect|0|3% ot her than organophosphorus
conpounds, ._ﬁQ?he%ﬂQ@J:Qicieﬁpeé%{Hxiﬂtj" SaddawediyeH i At PapOr VigPes s Tidlg such
preparation, the preparation is effective only in a confined system It
has been uasdpDVPprhadiime Hnvypbh gesesuee Pfacksl03umhHgsaa SOFT,C hawenk,
and places closed for a long time, such as a wardrobe and a chest of
drawers. Asbsénat epusbove, pmsitiodal heisensdaet i théal fprmpacht i@nsrapmeidzing
agai nst insect pests, especially flying insects, are wusually of the type
that the acpreparagiedi eomprheingfaisesimpuatzix bedadse fef esinmdetriteati ng
conditions. This type of preparations require nuch_enéggy_and entertain a
danger of hﬁeréHE%n@lﬁﬁeb@@WWGﬁatUWQIQfiﬁhé“éqdﬁpﬂﬁﬁt fiRersasingnding

tenperature and a burn. - 4 )
surrounding temperature or causing burns.

However, DDPV is an organophosphorus compound, the
safety of which is a concern. Therefore, vaporizing
preparations of other chemicals have been sought for. When an
insecticide other than organophosphorus compounds, for example,
empenthrin is formulated into.a vaporizing preparation, the
preparation is effective only in a confined system. It has
been used in practice only in deserted places, such as a septic
tank, and places closed for a long time, such as a wardrobe and
a chest of drawers.

| As stated above, most of the insecticidal preparations

used against insect pests, especially flying insects, are

usually of the type that the active ingredient thereof is
vaporized and diffused under heating conditions. This type of
preparations require much energy and entertain a danger of
increasing the temperature of the equipment or the surrounding
temperature and a burn. :



Where an active ingredient of an insecticidal preparationis to be

vapori zed at normal tenperature without any heating neans, the active

i ngredient to be used nust have a high vapor pressure at nornal
tenperature so as to be supplied to the space in a sufficient
concentration. DDVP and the |Iike which have a high vapor pressure at

normal tenperature have a safety problem Thus, there has been no
effective nmeans aWhersbl ems getive wHingredintpar afi orhisednFSCEafédahd
hard to vppepazratdonndreto teepesneuieedt hat nioxmajoctempergtereasethpet ore
use but, ianysdeatdmgbaeammpl itde tacttihvee singrrdikmy tepheeusadamystfhavent
concent rat Ronhigbervamre heaeissgrecoatli tricomsa 1l Hoeoperathase been &eerfoy be
demanded t suggrdledp ta mhanspater inoat soffinjenhsechcpesrstilvinch 8DVE and es
t he above. theent keneliphobdess i glapapocr pgeastrd htuabrmad hegheyasate
active i ngnadicent sangey peobhedt i Mt diHdren ha DbSEnORURE fEE ciliizel MYENT| ON
The invent gk 1ahplRe agr §88Ntin MHEHH QN diba e Bosi veby 16t vdEedana Kepdr ol
of insect Restaphyi@l @asinEniaNdelenptiratifd, Ntheonds | i @9ssanpesiberdake
prepar at i 0prRak hase uskal | yn DESD Usgd e VARosi ZeAd tandixl f EUstAEna Ry

active inggedient ndgr di npl th D
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pest contr ol netho whi ch conprises: supporting on a carrier a preparation
containing at |east one
Hence it has been keenly demanded to develop a means
for controlling insect pests which eliminates the above-
mentioned problems by vaporizing and diffusing a highly safe
active ingredient under non-heating conditions.

DISCLOSURE OF THE INVENTION

The inventors of the present invention have exten51vely
studied on control of insect pests by releasing under non-
heating conditions a pesticidal preparation that has usually
been used by vaporizing and diffusing the active ingredient
under heating conditions, and completed the invention.

The present invention is characterized by the
following: _
(1) An insect pest control method which comprises:
supporting on a carrier a preparation containing at least one
pesticidal component selected from compounds which are hard to
vaporize at normal temperature to prepare a preparation-
retaining material; setting the preparation- retaining material
to contact the preparation with an air current raised by a
blower means; and releasing the pesticidal component from the.
preparation-retaining material into the air under non-heating
conditions to control insect pests.
(2) An insect pest control method which comprises:
supporting on a carrier a preparation containing at least one
pesticidal component selected from compounds which are hard to
vaporize at normal temperature to prepare a preparation-
retaining material, said compounds being 1- -ethynyl-2-methyl-2-
pentenyl dl-cis/trans-3-(2,2- -dimethylvinyl)-2,2-dimethyl-1-
cyclopropanecarboxylate, (5-benzyl-3- furyl)methyl d-
cis/trans-chrysanthemate, d-3-allyl-2-methyl-4-o



pesti ci dal conmponent sel ected from conpounds which are hard to vaporize at
normal tenperature to prepare a preparation- retaining material; setting
the preparation-retaining material to contact the preparation with an air
current raised by a blower neans; and rel easing the pesticidal conmponent
fromthe. preparation-retaining material into the air under non-heating
conditions to control insect pests. (2) An insect pest control nethod which
conprises: supporting on a carrier a preparation containing at |east one
pesti ci dal conmponent sel ected from conpounds which are hard to vaporize at
normal tenperature to prepare a preparation- retaining material, said
conpounds bei ng 1-ethynyl -2-nethyl -2- pentenyl

-dl -'ci's/trans-3-(2, 2-di net hyl vinyl)-2, 2-di net hyl -1 - cycl opr opanecar boxyl at e,
- (5-benzyl - 3-furyl) nmet hyl d- C|s/trans chrysant hemat e,
.d-3-allyl-2-nethyl.-4-0 - 5 xo0-2-cyclopentenyl d-trans- chrysanthenate
5-propargyl -2- furylnethyl d-cis/trans-chrysanthenate,

(+)-2-met hyl - 4-oxo-3- (2-propynyl)-2-cycl opent enyl
(+)-cis/trans-chrysanthemate, dl- 3-allyl-2-nmethyl-4-oxo-2-cycl opent enyl

dl -cis/trans-2, 2,3, 3- tetranethyl cycl opropanecar boxyl ate and/ or isoners

t hereof and/or anal ogues thereof; setting the preparation-retaining

mat eri al txoedncuclopketpngpar adi-unawist-hha-ysaimtrremrart@)t raﬁ-@:\bpd};g}a__tﬂ.omer

neans; andsheyeRstAg1t Hecﬁg?ﬂ:ﬁhgal:hg ggﬂ@ﬁgha;r Om(+r? Eﬁhmethr?'l oxq

pr epar at op?ret SpyT ng @Eg§é?opég%gn§r e(+a)| rc:.s t?ltans chregérlxther%gg tdllo-ns

to control Y i
3- allyl 2-methyl-4—oxo—2—cyclopentenyl dl-cis/trans-2,2,3, 3-
tetramethylcyclopropanecarboxylate and/or isomers thereof
and/or analogues thereof; setting the preparation-retaining
material to contact the preparation with an air current raised
by a blower means; and releasing the pesticidal component from
the preparation-retaining material into the air under non-
heating conditions to control insect pests.
(3) An insect pest control apparatus which comprises a main
body having a ventilation means led to a vent hole and a
preparation-retaining material comprising a preparation
suppoxted on a carrier set at one or more locations within the
ventilation means, wherein the preparation-retaining material
contains at least one pesticidal component selected from
compounds which are hard to vaporize at normal temperature:; and
the preparation-retaining material set in the ventilation means
is brought into contact with an air current raised at the vent
hole under non-heating conditions.



(3) An insect pest control apparatus which conprises a main body having a
ventilation neans led to a vent hole and a preparation-retaining materi al
conprising a preparation suppoxted.on a carrier set at one or nore

| ocations within the ventilation neans, wherein the preparation-retaining
material contains at |east one pesticidal conponent selected from
conpounds which are hard to vaporize at nornal tenperature; and the
preparation-retaining material set in the ventilation nmeans is brought
into contact with an air current raised at the vent hole under non-heating
conditions. 6 (4) An insect pest control apparatus which conprises a main
body having a ventilation nmeans led to a vent hole and a
preparation-retaining material conprising a preparation supported on a
carrier set at one or nore |locations within the ventilation nmeans, wherein
the preparation-retaining material 'contains at |east one pesticidal
conponent selected from conpounds which are hard to vaporize at nor mal

tenperatura,) sai ACoABRURISeLEI dihdr & MEPH re Bt 12 deaipireRWs dl main
C|s/tranSBBH&2,2-dlneth Ivgn l;-2,2-d|neth l-1- c clgpngggpeﬁgigo§xkﬁte,
(5- benzyl 25" ur§?7hﬁ?h§¥ ¥ERTS ?Yhﬂ%-“ﬁﬁ?ﬁ%aﬁ?ﬂeﬂ%fe, a
d- 3- al | yl pZepetrdati-oh-ger-a2i-rcye opwatenyald- ¢ompsisimysamt hepaeparation
> propar tgﬁlu‘ ;?‘zltre)d gra)aelt Izaylcra(}ﬂ%s%{ Eégnat Bf]EY§%{‘ﬁ\§§lga§.6cations within the
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dl -cis/trageat2ins3 8t least one pesticidal component selected from
compounds which are hard to vaporize at normal temperature,
said compounds being l-ethynyl-2-methyl-2-pentenyl dl-
cis/trans-3-(2,2-dimethylvinyl)-2,2-dimethyl-1-
cyclopropanecarboxylate,(5-benzyl—3—furyl)methyld4cis/trans—'
chrysanthemate, d—3—allyl-2—methyl—4—oxo—2—cyélopentenyl d-
trans—-chrysanthemate, S5-propargyl-2-furylmethyl d-cis/trans-
chrysanthemate, (+)-2-methyl-4-0ox0-3-(2-propynyl)-2-
cyclopentenyl (+)-cis/trans-chrysanthemate, dl-3-allyl-2-
methyl-4-oxo-2-cyclopentenyl dl-cis/trans-2,2,3,3-
tetramethylcyclopropanecarboxylate and/or isomers thereof
and/or



t et ramet hyl cycl opr opanecar boxyl at e and/ or isonmers thereof and/or 7

anal ogues thereof; and the preparation-retaining material is brought into
contact with an air current raised at the vent hole under non-heating
conditions. (5) An insect pest control preparation used in the insect pest
control nethod described in the above (1) or (2) or the insect pest
control apparatus described in the above (3) or (4), which conprises at

| east one pesticidal conponent selected from conpounds which are hard to. _
_vaporize at normal tenperature, said conpounds being

1- et hynyl - 2- net hyl - 2- pentenyl '
dl-cis/trans-3-(2, 2-di nethyl vinyl)-2,2-di methyl -I- cyclopropanecarboxyl at e,
"(5-benzyl -3-furyl)nmethyl d-cis/trans- chrysant hemate,

d- 3-al l yl - 2- net hyl - 4- oxo- 2- cycl opent enyl d- trans-chrysant henat e,

5- propar gyl - 2-furyl net hyl d-cis/trans- chrysant hemat e,
(+)-2-methyl - 4-oxo- 3-(2-propynyl)-2- cycl opent enyl

(+) ci s/trans-chrysant hemat e, dI 3-al lyl-2- methyl -4-o0xo-2-cycl opent enyl

thoreof - s Eeduds FERbEEERICLN ENE) BRCRRRREEOn Rk phinngegerial e

prepar at i ?QQQFnﬁﬁé |ﬁﬂQQQQﬂ W%%%réFnalﬁhGanﬂﬂqwxﬂmﬁgﬂleh ttdeaivEiy
mat eri al kohpriundey aoprbeatangomosdppdbhed on a carrier is set within
the ventilation nmeans of the insect -pest control apparatus described in
t he above (3), said preparation conprising at

(5) An insect pest control preparation used in the insect
pest control method described in the above (1) or (2) or the
insect pest control apparatus described in the above (3) or
(4), which comprises at least one pesticidal component selected
from compounds which are hard to _ vaporize at normal
temperature, said compounds being 1-ethynyl-2-methyl-2-pentenyl
dl-cis/trans-3-(2,2-dimethylvinyl)-2,2-dimethyl-1-
cyclopropanecarboxylate, (5-benzyl-3-furyl )methyl d-cis/trans-
chrysanthemate, d-3-allyl-2-methyl-4-oxo-2-cyclopentenyl d-
trans-chrysanthemate, 5-propargyl-2-furylmethyl d-cis/trans-
chrysanthemate, (+)-2-methyl-4-0ox0-3-(2-propynyl)-2-
cyclopentenyl (+)-cis/trans-chrysanthemate, dl-3-allyl-2-
methyl-4-0oxo-2-cyclopentenyl dl-cis/trans-2,2,3,3-
tetramethylcyclopropanecarboxylate and/or isomers thereof
and/or analogues thereof.

(6) A carrier constituting a preparation-retaining
material, wherein, when the preparation-retaining material
comprising a preparation supported on a carrier is set within
the ventilation means of the insect . pest control apparatus
described in the above (3), said preparation comprising at
least one pesticidal component selected from compounds which
are hard to vaporize at normal temperature and/or isomers
thereof and/or analogues thereof, the material does not block
an air current in the ventilation means.



| east one pesticidal conponent selected from conpounds which are hard to
vapori ze at normal tenperature and/or isoners thereof and/or anal ogues

t hereof, the material does not block an air current in the ventilation
means. - 8 (7) A carrier constituting a preparation-retaining nmaterial,
wherein, when a preparation-retaining material conprising a preparation
supported on a carrier is set wwthin the ventilation nmeans of the insect
pest control apparatus described in the above (3), said preparation
conprising at |east one pesticidal conponent selected fromthe conpounds
described in the above (2), the material does not block an air current in
the ventilation nmeans. As previously described, a nethod for vaporizing an
pesticidal conponent froma preparation containing the sane by blow ng air
thereby to_control flying insects is known. However, preparations
appl i cabl €790 thid mefABEIREVe rrstitiminegd to tmmy@drHMﬂmhétéﬁﬁﬁhfﬂ@h
vapor presstegislch wherbBDuP, ahehheaneb&@@agaiﬂaym}éﬁdpﬁl iy a.

confined céppeesihy RaprepaeAthsh sshple eSt' ci
conponentt%ﬁgp IL b tg ya gghégﬁsgokggga%h car&FﬁFpﬁﬁufeﬁmﬁﬁﬁpﬁ%por
pressure not. hi ther NETR1 af'ss6€ tRFSerCPéF§8§ecﬁHHQﬁﬁfals
prepar at i ﬁ EonPEANITTY Fh% ke n(3) » conddntprepamatsidif | cbaprikangi neect
pest cont tedsbnlonepypebtovidgl aidonparintose heat Ay G %hgn%om'la}g{rfgg)r e,

it has beesctabelir o 8Réi £boRE 1 0F) [ Ndle Ysbe O i & PIKRATALL Qfy Sgntal nin

current in the ventilation means.

As previously described, a method for vaporizing an
pesticidal component from a preparation containing the same by
blowing air thereby to control flying insects is known.
However, preparations applicable to this method have been

limited to those having a very high vapor pressure such as
DDVP, or the method has been limited to use in a confined
space. It has been believed impossible for a pesticidal
component which is hard to vaporize at normal temperature and
has a vapor pressure of not higher than 1x10-* mmHg at 30°C to
be released from a preparation containing the same in a
concentration sufficient for insect pest control only by
blowing air under non-heating conditions. Therefore, it has
been far from anticipation that use of a preparation containing

a pesticidal component which is hard to vaporize at normal
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''a pesticidal conmponent which is hard to vaporize at nornal 9 tenperature'-'

m ght produce an insecti¢idal effect in wi de spaces such as a |iving room

« This seens to be partly because the right vapor pressures of many known

pestici dal components at various tenperatures have not determ ned, stil

| ess conpared accurately. The inventors of the present invention analyzed
the vapor pressure-at 30C of many conpounds acting as a pesticidal
conponent by using a cox diagram hereinafter described. In their study, a

prepar ati ontéfparatide i gt Prodicd@Paheechy cidalperifieds, ifMwide spaces
appropriate carrier, a preparation containing a pesticidal conponent which
was. sel ectedchyataki bgvihg vepm. pressure as a neasure, and air was bl own
to the resulting preparation-retaining material set in a place to rel ease
the pesticidal conpbhentsedms eftaombeAspartdyul becaheei ntkat orisght vapor
unexpectedly found the nmethod of the present invention. That is, when the
prepar at i onPFeSaNAEAg Phit ME  kaow@d:  pPaRdigifdals capppneatshertet yagigas
non- heati ng conditions, the pesticidal, conponent which is_hard to vaporize
i s rel easedtPHRREREBRES whév&ny Rk ecfiepesiingdeh ait¥ldi ndefiseo8rasrdbe
controlled by the ihus rel eased conponent. Enbodi nents of supporting a
preparationaE%HF%Fﬁ ¥g a pesticidal conponent (inclusive of a conponent

which inhibits a bifing acti0n0fo Pl 1109 JIRRe:S)s e fe 8L " LER15DEL UG, 3S
~vapor pressure at 30°C of many compounds acting as a pesticidal
component by using a cox diagram hereinafter described. 1In
their study, a preparation-retaining material was prepared by
supporting, on an appropriate carrier, a preparation containing
a pesticidal component which was. selected by taking the vapor
pressure as a measure, and air was blown to the resulting
preparation-retaining material set in a place to release the
.pesticidal component therefrom. As a result, the inventors
unexpectedly found the method of the present invention. That
is, when the preparation-retaining material is set, and air is
applied thereto under non-heating conditions, the pesticidal
component which is hard to vaporize is released therefrom,
whereby insect pests such as flying insects can be controlled
by the thus released component.

Embodiments of supporting a preparation containing a
pesticidal component (inclusi&e of a component which inhibits
a biting action of biting insects) on a carrier include, as
hereinafter described in detail, not only a method in which the

preparation is applied to a carrier, such as paper, porous

- 10 -



"hereinafter described in detail, not only a nmethod in which the

“preparation is applied tda carrier, such as paper, porous - 10 resihs,
-ceramcs and the like, the resulting preparation- retaining material is put
in a case, and air is applied to the preparation-retaining material'."'as

put in the case and set, but also a nethod in which a liquid preparation
containing the pesticidal conponent is put in a bottle having the above-
described carrier, such as paper and porous resins, in the form of, e.qg.,

a sheet, whi&dihs, Pedrachiys Odhdoftidie 1aRRNI ngnaf fé‘seultbﬂié | %r'é@atr%&ohhe
liquid may be sucked up, and air is appl lied to the carrier outside the

bottle. Thergeaveid Giete FPANOLs | d;suﬁ\ﬁ'ﬂchh &d¥¥ Mnd IRenHd WpdliPebl Ehag
pesti ci dal component is vaporize thout heating and letting out the

vapor of thprepapotiot-febaiaingnhabertal Sas ogpsadvatiiagenise iand ket ,t bat
vapor concentration is difficult to control. The conventi onal nethod I n
whi ch a fambsaped medilfddising windicér ial 1iguadnipigepa nadpar zcomt piepag athen
is driven by a driving neans to diffuse the vaporizing preparation is

di sadvant age®tsi¢idahacoapeneddn 18 Puwostd en boktle| gllaNg-nng@FS Bbovarage
it. Besides, the nethod of driving a d|ffu5|ng material retaining a

vapori zi ng ‘iﬁ%‘b’éﬁ‘ c?cﬁ‘PW%Fdrsi‘%H}h@snEQR@T fB aB%F?’é%b‘F%SJe‘#Fy in fRFM

tenperature_yaporizing _.prepar ns or fective only when used w th rm
air bl ow ngogto%cﬁ 1§ GnSH I‘F 1§t PPmegr‘égeﬂ‘Et s FPEYAF ofet he

bottle so that the liquid may be sucked up, and air is applied
to the carrier outside the bottle.

The conventional method in which a normal temperature
vaporizing pesticidal component is vaporized without heating
and letting out the vapor of the.component from a vent hole is
disadvantageous in that the vapor concentration is difficult to
control. The conventional method in which a fan-shaped
diffusing material retaining a vaporizing preparation is driven
by a driving means to diffuse the vaporizing preparation is
disadvantageous in that a burden is imposed on the driving
means to damage it. Besides, the method of driving a diffusing
material retaining a vaporizing preparation by a driving means
is applicable only to normal temperature vaporizing
preparations or effective only when used with warm air blowing
conditions.

The method of the' present invention comprises
supporting a preparation containing a pésticidal component
which is hard to vaporize at normal temperature on a carrier,

contacting the preparation-retaining material in a fixed state

- 11 -



supporting a preparation containing a pesticidal conmponent which is hard - -
to vaporize at normal tefperature on a carrier, contacting the

. preparation-retaining material in a fixed state - 11 wth an air current
by a bl ower neans to rel ease the pesticidal conponent, and controlling
flying insects with the thus released preparation. Accordingly, the method
of the present invention has such characteristics that the concentration
of the vaporized conmponent can be controlled easily and, since no heating

means is_usgfyhtiereit culr NI a BIGwbhenaRRa 4l lPt?lOéra{kf‘é SUE %%Qg.%?.dal

sinmple. The nethod is therefore™an excellent neans rel easrn

pesticidal sempenent, Tardmesowstielligedifg dld tihddcs with the thus
preparation-retaining material containing a pesticidal conponent nmay be a

si npl e one,rebesbedsprepapathan.cancberdihyep, byha smekhodasfehe predent

bl ower neans suitable for stable rel ease of the preparation in a constant
concentr at i imvertion hesg shicie ghemiasrterdssticsf atha thaysoheentirheishabtf of
bl owi ng. The details of the blower neans will be described |ater. The

i nsect pesttheriaperized neemperend ¢ar|hsiopsitroidad esdidryriarat,i singfe no

i nsect pests, repelling insect pests, and inhibition of a blood sucking
action or NeRtiRg BEENSnisn us§doodharckiify Nhstanger Enphdsitbeshophaalbes

pl aced here on the follomﬁng Biints. él% |t has been found that the
pestici dal tRYFPHAENERNTBE BLIBPLR -t nEPDr BEERPd; iS5 chhrERIONEWAS: PEFGALentnes

parallel to each pileLelfal iRl 2 BBk BEESP U SnpSnehEPEr AL U e

The means for feeding air to the preparation-retaining
material containing a pesticidal component may be a simple one,
such as a fan that can be driven by a cell, as well as a blower
means suitable for stable release of the preparation in a
constant concentration over a long time period, e.g., for 30
days from the start of blowing. The details of the blower‘
means will be described later.

The insect pest control is intended to inclusively mean
extermination of insect pests, repelling insect pests, and
inhibition of a blood sucking action or a biting action in
blood-sucking insects. Emphasis should be placed here on the
following points. (1) It has been found that the pesticidal
components for use in the present invention show straight lines
parallel to each other in their vapor pressure vs. temperature
plots in a cox diagram. (2) Based on this result of study, it
has now been made possible to evaluate the pesticidal effect of

various compounds, inclusive of those which have only one known

vapor pressure in a temperature range of from 20°C to 50°C,
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plots in a cox diagram (2) Based on this result of study, it has now been
" made possible to eval uat€ the pesticidal effect of various conpounds,
~inclusive of those which have only one known vapor pressure in a
tenperature range of from20C to 50C, - 12 when applied to the "nethod of
rel easing a pesticidal conponent only by blow ng under non-heating
conditions", by taking "the vapor pressure at a given tenperature (300"
as a common standard of evaluation. As a result, a new finding was

obt ai ned, R E%lvﬂcf Qo AEW LECRD e f@%aﬁ{q %@t'l%'iﬁgl éﬂmﬁéﬁgﬂlce.

of the cox prepare on various pesti eparatlons I'sSshown in

Fig. 11. Inydi@.p Jbl@m Mhddr Rbd LREYELiRg @on@ﬂ@gahgmnb diakSRE® t'@ﬂe
e: terallethrin ( 08); T: furanethrin; g: aldrin; praY ethrln

al lethrin; <dapdhop QEQ&\JQ‘@H,MK amej iRat eﬁémpeiatﬁlruChdm‘Bd‘)'n, aBl areéaﬁhbﬁl n;
n: tetranethrln o: phenot hrin; p: cyphenothrin; q: permethrin; r:

S-fenval er tnddard phtthaevatuatiand t: Asl uzytdesulat . aTheew afdndingsSswaes
of pyrethroid conpounds neasured at every 50C between 200C and 400C are
~ shown in Taitmindsk] daseditm nbdiy enper ®heshpadeewhels bhenvepbabpisksdr e
measuring apparatus shown in Fig. 12 (the detail ed explanation of the

apparatus are onittA BEREPlehieh thedez®* i HdQIranKapERDAKeYy®N JVakLans

(4th ed.), Baifukan (1986) In Table 1, the underlined data are those from
't he ||teraﬂmﬁ%g;cygp preparatlons is ‘'shown in Fig. 11.

In Fig. 11, a: DDVP; b: nitrapyrin; c: empenthrin; d:
demeton-D; e: terallethrin (M 108); f: furamethrin; g: aldrin;
h: prallethrin; i: allethrin; j: phosphamidon; k: methoprene;
1: fluchloralin; m: resmethrin; n: tetramethrin; o: phenothrin;
p: cyphenothrin; gq: ©permethrin; r: S-fenvalerate; s:
phthalthrin; and t: flucythrinate.

The vapor pressures of pyrethroid compounds measured at
every 5°C between 20°C and 40°C are shown in Table 1 below.
The measurement was made with the vapor pressure measuring
apparatus shown in Fig. 12 (the detailed explanation of the
apparatus are omitted here) which is described in Kagaku Kogyo
Jikkenho (4th ed.), Baifukan (1986). In Table 1, the

underlined data are those from the literatures.

- 13 -
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TABLE 1 Vapor Pressures of Pyrethroid Conpounds Vapor Pressure (nmHg)
"Conpound 20C 25C 30C 35CG°40C prallethrin 3.5x10'5 6.9x10' 5 1.3x10' 4

. 2.4x10"4 4.4x10'4 allethrin 3.4x10"5 6.3x10-5 1.2x10'4 2.2x10'4 4. Ox10-4
phthal thrin 3.5x108 6.6x10'8 1.2x10"' 2.2x10"' 3.8x10"' resnethrin
3.5x10"" 7. 1 x10'6 1. 7 x10'5 2.8 x10'5 5. 6 x10'5 phenothrin 1.2x10'6
2.2x10-6 4.340'6 7.7x10'6 1.4x10-5 pernethrin 5.5 x10-' 1.1x10'6 1 .9x106
3.6 x10-6 6.3 x10'6 cyphenothrin 9.2x10-' 1.9x10'6 3.6 x10'6 6.6 x10'6 1.3
x10'5 enpenthrin 5.1x10'4 9.2 x10'4 LTQ%E 0;3 2.8x10-3 4.B x10'3 DDVP
1.2x10-2 1.9x10'2 3.0x10-2 4.6x10-2 7 2 benfluthrin 8.3x10-5 1.5x10-4

2.7x10" 4 4.0x10-4 8. 548, fﬁgéggﬁfgérbgn%?;Qtﬂrglgxégméo&néglo 4 7.1x10' 4
1.4x10-3 tetramethrin Z. 4 x10-6 4.4 x10' 8. 5x10 x10-5 3.2x10-5

terallethrin 2.2x10' 4 4.2x10"4 6. 6X10v4lpdr 2648s Suffe Sxfdlig) (M 108) Note:
The underllnqﬁmdﬁhﬁuﬂre froppddie Titzgat ures. 3ghe vapopspcessurgodata are
available in the folTowing literatures. (i) Noyakuno seizaigijutsu to
ki so, N hopr@idlathitisu Bog ksxlﬁysokai.96<198’5) 1(. i3ix0 ONby 2k s Badlk 1 0Sbf t
Science K K (1989) (iii) Safety data (for terallethrin) 14

allethrin 3.4x10% 6.3x107° 1.2x10"* 2.2x10™" 4.0x10™

phthalthrin 3.5x10® 6.6x10"% 1.2x10°7 2.2x10"7 3.8x10°7

resmethrin 3.5x10% 7.1x10°% 1.7x107° 2.8x10"°> 5.6x10°°
phenothrin 1.2x10°® 2.2x10"® 4.3x10°® 7.7x10"° 1.4x107°
permethrin 5.5x1077 1.1x10®% 1.9x10% 3.6x10% 6.3x10°

cyphenothrin 9.2x107 1.9x10% 3.6x10% 6.6x10°® 1.3x10°°

empenthrin 5.1x107* 9.2x107% 1.6x10"* 2.8x10 4.8x1073
DDVP 1.2x10°2 1.9%x10°2 3.0x10°2 4.6x10°2 7.1x10°2

benfluthrin 8.3x10° 1.5x107% 2.7x10% 4.0x10"* 8.5x10
furamethrin 1.3x10°% 2.2x10™% 4.5x10™% 7.1x10"* 1.4x10°3
tetramethrin 2.4x10°% 4.4x10® 8.5x10% 1.7x10° 3.2x10°°

terallethrin 2.2x10™* 4.2x10°* 6.6x107% 1.2x10" 4.8x103
(M 108)

Note: The underlined data are from the literatures.

The vapor pressure data are available in the following
literatures.
(1) Noyakuno seizaigijutsu to kiso, Nihon Shokubutsu Boeki
Kyokai (1985)
(ii) Noyaku Data Bbok, Soft Science K.K. (1989)

(iii) Safety data (for terallethrin)

- 14 -



(iv) Product data (for furamethrin, tetramethrin and resnethrin) Conpounds
‘which are 'hard to vaporize at nornal tenperature can Be"used in the
. present invention as a pesticidal conponent. Those having a vapor pressure
hi gher than 1x10-7 mmHg at 30C and a boiling point of not |ower than
120C/1 nmHg are preferred. It should be noted that the range of vapor
pressure as referred to herein is the range at 30C on the vapor pressure
vs. tenperature plot in the cox diagram hereinafter described. The vapor

bressure. of (RPRL O #2baGORPORRRAS Nady CHVEMAANALL Y DEER-IRERHEE] Abngd"

arbitrarily and ran y selected 'tenperature, r non-fixe
nmeasuring conditiopssméeralhy, the measurement has been nade at a
tenperature of from10C to 50C It has therefore been difficult to conpare

a plurality of pestcempehngs epatidéhonsreén hbheanstefl vaperiReesay enolh@l

results of our study have nade it possible to suppose or know the vapor

pressure attempergebreengem athe e used utiid | iy tgre st diiaglenvion Yaisf at

| east one found value is available. The aforesaid problemcan thus be

sol ved. Thepesikididat aspinponehtst r ffkeksdechawing @detvwpor Weassaper hhghesur e

Pis nmeasured at_varied tenperature t for a |arge nunmber of chem cal

subst ances,thamr 1wt0P MRHEr etn30PCi and @apoilpnesp@ist( miHgpk idswekothed as

ordi nate, and t/(t;ﬁ% [wherein t is a tenperature (C); and Cis a constant
120°c/1 g are preferred. It should be noted that the range
of vapor pressure as referred to herein is the range at 30°C on
the vapor pressure vs. temperature plot in the cox diagram
hereinafter described.

The vapor pressure of pesticidal components has
conventionally been measured at. an arbitrarily and randomly
selected temperature, that is, under non-fixed measuring
conditions. Usually, the measurement has been made at a
temperature of from 10°C to 50°C. It has therefore been
difficult to compare a plurality of pesticidal preparations in
terms of vapor pressure.

The results of our study have made it possible to
suppose or know the vapor pressure at a target temperature by
utilizing the cox diagram only if at least one found value is
available. The aforesaid problem can thus be solved.

The cox diagram is illustrated below in detail.

When vapor pressure P is measured at varied temperature
t for a large number of chemical substances, and log P [wherein

P is a vapor pressure (mmHg)] is plotted as ordinate, and

t/(t+C) [wherein t is a temperature (°C); and C is a constant
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I - 15 t' _ y (usually 230) J as abscissa, it is known in,engineering that N
“the plot shows linearity with high precision. In other™words, a |arge

» nunber of chem cal substances have the follow ng rel ationship between. -
tenperature t and vapor pressure P at that tenperature. logP = D + Et/(t +
C) Accordingly, the plot of |IogP as ordinate against t/(t+C) as abscissa
gives a straight line. The cox diagram as used herein is the straight |ine
or a group of the straight lines obtained by plotting log P as ordinate

and t/ (t+0) (QsuaPs¢i $36) Prhf alstiiltsAMBRII & Nen @S L 1f IR i ieINE tha iR ge
vapor pressure has been neasured within a tenperature range of  from 20C to

40C, those ppyiNghéwyapPhedteeguwetRf hbgahprethanoAx10-7 mHg at 30C in

t he above-nentioned cox diagram being hard to vaporize at nornal
tenperature, and hamm ngtlkebowbidg, pai bargé nuwobekover chbmica20€hbsaahigear €
preferred. Furthernore, from the standpoint of safety, pyrethroid
conpounds ahaverdiefirddowiygpiredbtéraspipsbetwebnseempefatuesl tcamdovagerar e
shown bel ow. dl -3-allyl-2-nmethyl -4-oxo0-2-cycl opentenyl dl-cis/trans-
chrysant herpxesgevemdbratabat at¢BPR¥aBUrer ade nane: Pynanmin, produced by
Sum tono Chem cal Co., Ltd.); dl-3-allyl-2-nethyl-4-o0xo0-2-cyclopentenyl
d-cis/trans- chrysant hemet@dX t7 Rie* ikt t Pyrfahi n Forte, produced by

Sumi t ono .
Accordingly, the plot of logP as ordinate against t/(t+C) as

abscissa gives a straight line.

The cox diagram as used herein is the straight line or
a group of the straight lines obtained by plotting log P as
ordinate and t/(t+C) as abscissa on a graph.

Among the pesticidal components whose vapor pressure
has been measured within a temperature range of from 20°C to
40°C, those having a vapor pressure of higher than 1x1077 mmHg
‘at 30°C in the above-mentioned cox diagram, being hard to
vaporize at normal temperature, and having a boiling point of
not lower than 120°C/1 mmHg are preferred. Furthermore, from
the standpoint of safety, pyrethroid compounds are preferred.
Typical examples of these preferred compounds are shown below:

dl-3-allyl-2-methyl-4-oxo-2-cyclopentenyl dl-cis/trans-
chrysanthemate (common name: allethrin; trade name: Pynamin,
produced by Sumitomo Chemical Co., Ltd.);

dl-3—allyl—2—methyl—4—éxo—2—cyclopentenyl d-cis/trans-
chrysanthemate (trade name: Pynamin Forte, produced by Sumitomo
Chemical Co., Ltd.; hereinafter referred to as ‘“pynamin

forte");
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Chemcal Co., Ltd.; hereinafter referred to as "pynamin_ forte"); 16

dl - 3-al | yl - 2- net hyl - 4- 0%6- 2- cycl opentenyl d-trans- chrysanthemate (trade
-name: Bioallethrin, produced by Uclaf Co.);

d- 3-al l yl - 2- net hyl - 4- oxo- 2- cycl opent enyl d-trans- chrysanthenmate (trade
nanme: Exthrin, produced by Sumtono Chem cal Co., Ltd.; trade nane:
Esbi ol , produced by Uclaf Co.; hereinafter referred to as "eshiol");
(5-benzyl -3-furyl)nethyl d-cis/trans-chrysanthemate (common nane:

resmethring Lrade names ChtyPIatnERhyS.qDERHUsSHy BYoSHLhOT Chahoal

Lt d. herelnafter 0 as smet oparg fury thyI
d-ci s/ ”ansc&g\}é'éﬁﬂﬁ&ﬁ&@ée t&ﬁﬁ@%xﬂ@mmwﬁgﬁh%hn profiecdnBy Braay n

D Forte ced by Sumtono Chem cal Co., Ltd.; héreinafter reterred
as "furanet@mjp ); (+)-2-nethyl-4-oxo0-3-(2- propynyl) 2-cycl opent enyl
(+)-cis/trans-chrysanthenate (common nane: prallethrin; trade nane: Etoc,
produced by Sum t onb- Thablgal 2Caethhild-4-oer i ogtlepeneetyyled t -8%ans-
"prallethrin”); dl-3-allyl-2-nethyl-4-oxo-2-cycl opentenyl dl-cis/trans-
2,2, 3, 3-t et¢larps dryt hgmd ber opareet=ar hamel:at Bxthoinpn pooduced ertat | ubditbmo

produced by Sumitono Chemical Co., Ltd.; hereinafter referred to as
terallethr|¢bemlcal Co., Ltd.; trade name: Esbiol, produced by Uclaf Co.;

hereinafter referred to as "esbiol");
(5-benzyl-3-furyl)methyl d-cis/trans-chrysanthemate
(common name: resmethrin; trade name: Chrysron Forte, produced
by Sumitomo Chemical Co., Ltd.; hereinafter referred to as
"resmethrin"); |
5-propargyl-2-furylmethyl d-cis/trans-chrysanthemate
(common name: furamethrin; trade name: Pynamin D Forte,
produced by Sumitomo Chemical Co., Ltd.; hereinafter referred
to as "furamethrin");
(+)-2-methyl-4-ox0-3-(2-propynyl)-2-cyclopentenyl
(t+)-cis/trans-chrysanthemate (common name: prallethrin; trade
name: Etoc, produced by Sumitomo Chemical Co., Ltd.;
hereinafter referred to as "prallethrin");
dl-3-allyl-2-methyl-4-oxo-2-cyclopentenyl dl-cis/trans-
2,2,3,3-tetrahethylcyclopropanecarboxylate (common name:
terallethrin; produced by Sumitomo Chemical Co., Ltd.;
hereinafter referred to as tefallethrin);
(1,3,4,5,6,7—hexahydro—l,3—dioxo—2—isoindolyl)methyl
dl-cis/trans-chrysanthemate (common name: phthalthrin; trade

name: Neopynamin, produced by Sumitomo Chemical Co., Ltd.);
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(1, 3;4,5, 6, 7- hexahydro- 1, 3- di oxo- 2-i soi ndol yl)met hyl dl-cis
-~ ftrans-chrysanthemate (conmon nane: phthalthrin; trade nane: Neopynam n,
-produced by Sumitonmo Chemi cal Co., Ltd.); - 17
(1, 3,4,5, 6, 7- hexahydr o-1, 3- di oxo- 2-i soi ndol yl ) et hyl
d-cis/trans-chrysanthemate (trade nane: Neopynami n Forte, produced by
Sum tonmo Chem cal Co., Ltd.); 3-phenoxybenzyl-d-cis/trans-chrysanthemate
(common nane: phenothrin; trade name: Sumithrin, produced by Sunitono
Chem cal Co., Ltd) . o
3- phenoxybenzyl - | L& e andad 3-pexahydan o ot & Pro222isoindolyl ymethyl
dinethyl-IdeydbdmmapaﬁebawmamﬁhEMat@commnaduunnamnxrmméw@ynamimadpoﬁagp:

Eksm n, prBQHaﬁ@erb§U@hhﬁQRmEh@%bﬁﬁEa§OC0 LG94
a- cyano- 3- phenoxyb nzgﬁé &@%ls/tra s thﬁsanthenate (common nane:

cyphenothrin; trad RPPYRe -4 GEad spyw P RYFAT MEa i cal c@mmon

Ltd.); 1-ehbpeyl phemothylin?- peatenylamel:- Suslitthanian 3-gPo@uced ney hsrbni frho - 2,

2- d|nethylCheﬁxggqpbgpanQQQFQQxylate (common  nane: enpenthrin trade nane:
hereinafter referred

tvﬁpiét T L Ly L Pl R TR A e U
(i.e., anatégetbyltd-clyelaprepaneshetosyipsendscoiinonl samree peatetidin;
enpent hri ntbaaénaawa BRfith 0p2URRCRE bYe SuiROsd ca{l?mf&( 11d51 angegy
anal ogues havi ng o r at al roups of ha obén
atoms in place of aﬁ%¥%§9£€)éﬂﬁﬁ9&g§$ g@dc1s/trans chrysanthemate
( common name cyphenothrin; trade name: Gokilaht, produced by
Sumitomo Chemical Co., Ltd.);

l-ethynyl-2-methyl-2-pentenyl dl-cis/trans-3-(2,2-
dimethylvinyl)-2,2-dimethyl-l-cyclopropanecarboxylate ( common
name: empenthrin; trade name: Vaporthrin, produced by Sumitomo
_Chemical Co., Ltd.; hereinafter referred to as "empenthrin").

In addition, compounds which are structurally similar
(i.e., analogous) to the above-listed compounds can also be
used. For empenthrin having two methyl groups at the
3-position, for instance, analogues having other alkyl groups;
unsaturated alkyl groups or halogen atoms in place of the
methyl groups can be used.

In the present invention, at least one pesticidal
component selected from these compounds is used in the form of
a preparation-retaining material.

Of the above-listed compounds particularly preferred
are empenthrin, prallethrin, resmethrin, esbiol, furamethrin,
and terallethrin. As long as the above-described conditions
are satisfied, other pesticidal components, such as
organophosphorus compounds, carbamate compounds, and insect
growth inhibitory agents (IGR, JH and the liké), can be used
alone or in combination with no particular limitation.
Analogues to these compounds are also useful.

- 18 -



In the present invention, at |east one pesticidal conponent selected from
t hese conpounds is used in the formof a preparation-retaining material.
O the above-listed conpounds particularly preferred are enpenthrin,
prallethrin, resnethrin, esbiol, furamethrin, and terallethrin. As long as
t he above-described conditions are satisfied, other pesticidal conponents,
such as organophosphorus conpounds, carbamate conpounds, and insect

growm h inhibitory agents (IGR, JH and the like), can be used alone or in
conbination with no particular Iimtation. Analogues to these conpounds
are also useful. 18 The carrier which constitutes the
preparation-retaining material of the present invention preferably has
good ventilation so as not to block the air current froma bl ower neans
nor to diffuse the air current in unnecessary directions. It is desirable
for the carrier to retain a sufficient anount of a preparation (pesticidal
conponent and the MTheefarphgr whstay pamfcnéptﬁastlg@mramnaﬂmnmemmm
retain a sufficient anount of a preparati 6n can be used with no particul ar
I|nltatlonmaégﬂﬁ@érSQ§mn?EFa.R@%%?%gnbl§Y?GE%9ﬁe prederabiiyr e Haske gapd
ventilation blind, a lattice structure, a network structure or the |ike
are pref er VERLAJALRS SK1AT AUy aFO sSPAPFEnERE k8 CYEEENFeATOMaE dH.OWEr

means nor to diffuse the air current in unnecessary directions.
It is desirable for the carrier to retain a sufficient amount
of a preparation (pesticidal component and the like). Any
material that has good ventilation and can retain a sufficient
amount of a preparation can be used with no particular
limitation.

Carriers having a honeycomb structure, a structure like
a ventilation blind, a lattice structure, a network structure
or the like are preferred for.their structural simpleness and

good ventilation.
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.The carrier to be used ugually has such ventilation as _has an air
perneability of not less“than 0.1 Q sec, preferably not less than 0.1

Q@ sec. The carrier can be made of organic or inorganic nolding materials.
Mol ded articles obtained fromthese materials as a carrier include paper
(e.qg., filter paper, pulp, cardboard and the like), resins (e.g.,

pol yet hyl ene, pol ypropyl ene, polyvinyl chloride, oil-absorbing polyners
and the like), ceramcs, glass fiber, carbon fiber, chemcal fiber (e.qg.,

pol yester, nylon, @Reytafri€si s beilyéd®nusioletiyd afiech RN Rl dn@ sand
the like), natural fiber (e.g., cotton, silk, wool, henp, and the I|ike),

and nonwovehasasmi £i npperméalgl Bssy fobaiot CardwrtHdrbar, 1 ohesd cPrdfidivibly
natural fiber and the |like, porous glass materials, nmetallic nets and the
| i ke. One ohothégeschhanefsli w/ekicch a preparation containing the
pesticidal conmponent is retained or a conbination of two or nore thereof
is used in an arbitFaeycaymirr orrcde madef of arganpeion inoxganixn madxiingar y
material for retaining a preparation on a carrier) can be used in

conbi nat i onMatgEha s car¥Pied AripicteHtoirinrg vran dgdiesadratriialslas a
(e.g., agar, caragepan tarch, gelatin,_alginic acid and the 'like) and
pl asti ci zedé?ﬁ"ﬁhegojr??ﬂa‘ﬂi‘? RRRFE pdt yFrer sf"c]a'i%er RERF T A Be Fafdhpand,and

Can he- i mpFBYA ) mdERirion B 9. b HHLY RS o R R Pl a o STy Piny ]

adarmant ane,cﬁY&{P&’Qge&f‘P_eab&}’fﬁf}g&%%ﬁ%é}% ggﬁ”@ﬂ@’li}ce) , Ceramics, glass
fiber, carbon fiber, chemical_fiber (e.g., polyester, nylon,
acrylic resins, vinylon, polyethylene, polypropylene and the
like), natural fiber (e.g., cotton, silk, wool, hemp, and the
like), and nonwoven fabric made .of glass fiber, carbon fiber,
chemical fiber, natural fiber and the like, poroﬁs glass
materials, metallic nets and the 1like.

One of these carriers in which a preparation containing
the pesticidal component is retained or a combination of two or
more thereof is used in an arbitrary shape.

A carrier for adsorption (i.e., an auxiliary material
for retaining a preparation on a carrier) can be used in
combination. Such a carrier for adsorption includes gelling
material (e.g., agar, caragenan, starch, gelatin, alginic acid
and the like) and plasticized high polymers. High polymers can
be plasticized with, for examéle, dioctyl phthalate.

The vaporizing properties of the preparation can be
improved by addition of a sublimating substance, such as

adamantane, cyclododecane, cyclodecane, norbornane,
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.- 20 trinethyl norbornane, naphthal ene, and canphor, as.a vaporization

accel erator. Al so, the preparation may contain a synergist known for an

“active pyrethroid conponent, such as a-

[ 2- (2- but oxyet hoxy) et hoxy] - 4, 5- met hyl enedi oxy- 2- propyl t ol uene ( pi peronyl
but oxi de), N-(2-ethyl hexyl)bicyclo[ 2,2, 1] hept-5-ene- 2, 3-di carboxi m de
(M- 264), octachlorbdiisopropyl ether (S- 421), synepirin 500 and the
like. In order to increase stability to light, heat, and oxidation and

thereby to siahéthginbbboghhfel, anaphthaiefa)t @ndan Wamphergl et agbsogber
can be added to the preparation. Useful antioxidants include

2' - net hyl enebpst fzatbohysedeletraybphentlso 2, theliptefuttat i drrmedh ool a
(BHT), 2,6-di-t- butyl phenol, 2,2'-nmethyl enebis(6-t-butyl-4-nethyl phenol),
4, 4" - ret hy| eyeergl ot ckudwn - Hot ydplertolye pyretlmnid | cenpine{t; such as a-

t - butyl - 3- net hyl phenol ), 4,4'-thiobis(6-t-butyl-3- nethyl phenol), and

di but yl hydr bt hénkutorystherk) athouyi rivbomet hyl epedd oxyi-2eipndeyilteiaene
derivatives (e.g., BHT), bisphenol derivatives, arylam nes (

phenyl - a- naphtBF e Puterdidifdendar@-BEhd BRxpheRécYal b2 ahdl ﬁi%%fbﬁe-_)epeand
absor bod antr FETLPRERPRINiRE AFERAPRA on SR P HR PTG hnBther (-
P cat tve B nesPRRRHEAR shcant “Bre  RBBrcparati on can be used. For
exanple, a funCtior&n_order to increase stability to light, heat, and
oxidation and thereby to stabilize the effect, an antioxidant
or an ultraviolet absorber can be added to the preparation.
Useful antioxidants include 2'-methylenebis(6-t-butyl-4-
ethylphenol) 2,6-di-t-butyl-4-methylphenol (BHT), 2,6-di-t-
butylphenol, 2,2'-methylenebis(6-t-butyl-4-methylphenol),
4,4'-methylenebis(2,6-di-t-butylphenol), 4,4’'-butylidenebis(6-
t~butyl—3—methylpheno;), 4,4’'-thiobis(6-t-butyl-3-
methylphenol), and dibutylhydroxinone (DBH) . Useful
ultraviolet absorbers include phenol derivatives (e.g., BHT),
bisphenol derivatives, arylamines (e.g., phenyl-a-naphtylamine,
a condensate between phenetidine and acetone), and benzophenone
compounds .

In the embodiment in which the preparation is
absorbed and retained in the preparation—retaiﬁing
material and is vaporized Iby feeding air or the like,
an indicator directly or indirectly indicative of the residual
amount of the preparation can be used. For example, a function

as an indicator can be added to the carrier by using a dye that
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.as an indicator can be added to the carrier by using a dye that 21 causes
‘the carrier to change its color., such as allylam noanthraqui none,

-1, 4- d||sopropylan1noanthraqU|none 1, 4- di am noant hr aqui none,

1, 4- di but yl am noant hr. aqui none, 1-am no-4-ani 1i noant hr aqui none, and the
|ike. A function of indicating the residual anount of the preparation can
al so be added by using an el ectron-donating organic conmpound having a
lactone ring or a color devel oper having a phenolic hydroxyl group, and,

i f desired, caugesensthezercathbse cafpourtangauseitkhe ealbier téh&hangfs
Its color mnth vapori zation of the preparation (and the desensitizer

vapori zi ng afllyhemiacenthrepuinkeef,uned ,geddisldpropyadn imhceorrady idthe ,or
vaporization may be added to the preparation. -. In the enbodinent in
which a |iqui 4-plepamadrgthragpinongn a badit4-elidnit glakidoanthy aghdaopie ,0n
in a carrier in the outside of the bottle, and air is blown to the carrier
out side thé- bmiﬂpe4té“¢éé®9?ﬁéhﬁﬁ§uémép&naﬂnﬁmtheu#tk¢s nd feadtionusd
an indicator as far as the bottle_allows confirmation of the residual
amount of thEdFFaGFBQCGH?aFﬁéddPHérémﬁun$h8 pit&FaPRSPGT Atdom &iam wd schde
pesti ci dal 08 8 g and t he %F) cgn be retained in or on a carrier by
Bopl ying a SHARE: BYphesAfacnorLes ihe- SRAEENSLgBRRIS FRTEoNSRE it o
spraying, p brush or th ik tin Ki ng,
preparatloni % ghélggrP ﬁ% ?Rﬁfl?ﬁﬂfﬂ oP P§8P93ﬁf|€§§r0xyl

_preparat'ongrbﬁpgagng? §@phE§QrE8, CQEEEQE1QXzer; these compounds cause

the carrier to change its color with vaporization of the
preparation (and the desensitizer vaporizing at the same time).
Perfumes generally used in compositions for vaporization may be
added to the preparation.
In the embodiment in which a liquid preparation is put
in a bottle and sucked up by absorption in a carrier in the
. outside of the bottle, and air is blown to the carrier outside
the bottle to vaporize the preparation, there is no need to use
an indicator as far as the bottle allows confirmation of the
residual amount of the liquid contained therein.
The preparation (containing the pesticidal component,
and the like) can be retained in or on a carrier by applying a
liquid preparation to the carrier by dropping, impregnation,
spraying, printing, brush 6r the like coating, or by sticking
a preparation onto the carrier. In using a non-liquid or
solventless preparation, it can be applied to a carrier by
kneading, coating, printing or the like. Also, the preparation

may be applied either all over the carrier or partly, i.e., the
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-.kneadi ng, coating, printing or the like. Also, the preparation may be
applied either all over the carrier or partly, i.e., the" 22 preparation
-may be applied in spots or pattern or applied to only one side of the
carrier. In another enbodinment of retaining the preparation in a carrier,
the preparation is charged.in a bottle for liquid and is mgrated to a
vapori zi ng zone through a porous carrier. In order to facilitate
application of a liquid preparation to the carrier by inpregnation, an

organi ¢ sol yesparasiieh aayf Qiet)é;ﬁﬂji%cﬁsitrﬁr%d& Uor bé@EéQHYBr”H"pE@.R%Heto
I sopropyl palmtate, hexyl laurate or the like), isopropyl alcohol,

pol yet hyl enenbyyene, sildedofi zhd karesemre, and the |ike, can be wused if
desired as an additive for reducing the viscosity. The anount of the
pesti ci dal conponenInaadpbhept ambodimenbusfcoapannihyg theb@repaaianednonhi n
the carrier is not particularly limted. Where an oil-absorbing materi al
(e.g., paper¥arsigsedthe Pprepemaddornf drs igimxgesk, in ha petpaeatfoonliquid
(containing the pesticidal conponent and the like) is infiltrated into the
carrier in A ahpuRtIFAted off 5D aPOTigH dpong dhaoatghy aopofows tedrier700
nmg, per gramof the__carrier. The aboye,range corresponds to a range of
fromthe mininmmfb a8EdfFngtd nfaf hF?Ege BPPYAGBELSBL | 8F of Aiguig/ hr

tPe “prebork TRVERELEN T CaFE L fHcRRGUIREF IS 5H o ih poderacoRoavents
such as fatty acid esters (e.g., isopropyl myristate, isopropyl
palmitate, hexyl laurate or the 1like), isopropyl alcohol,
polyethylene glycol, deodorized kerosine, and the like, can be
used if desired as an additive for reducing the viscosity.

The amount of the pesticidal component and/or other
various components to be retained on/in the carrier is not
particularly limited. Where an oil-absorbing material (e.q.,
paper) is used as a carrier, for instance, the preparation
(containing the pesticidal component and the 1like) is
infiltrated into the carrier in an amount of from 50 to
1000 mg, preferably of from 100 to 700 mg, per gram of the
carrier. The above range corresponds to a range of from the
minimum for assuring a minimum rate of vaporization of
0.1 mg/hr up to a point of saturation.

As shown in Fig. 2, the apparatus according to the
present invention has an air péssageway indicated by reference
numeral 13 and vent holes (air intake 12 and vapor outlet 14).
Where the preparation-retaining material is set in air

passageway 13, it is fixed at at least one location in the air
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~nuneral 13 and vent holes. (air intake 12 and vapor outlet_ 14). Were the
preparation-retaining material is set in air passageway 13, it is fixed at
at least one location in the air - 23 passageway (indicated by reference
nuneral 5 in Fig. 1 and reference nuneral 30 in Fig. 2). The manner of
fixing the preparation-retaining material.' (5 or 30) in airy passageway 13
Is not particularly limted. For exanple, a groove, a guide, a stabilizing
‘tool, or a holding elenent for fixing the carrier can be provided in the
ai r passagepaysadéwayenindicatedmannsresedefeee niiadf i salihy e, air and
passageway, IS a passageway or a space in which an air current Taised at
the vent hoteferemse hiomevad, ItheipaBiggews)y. i SThet maaineaysohegegsngy thehe
vent holes include an air intake for letting in outside air and a vapor
outl et for Preparation-retaining matepidbeSiexr 30) ifhaiay passagewaiys 13
expl ai ned below by referring to Figs. 1 and 2. The apparatus is fitted
with a drivihgndeaparticutarby bimbted; aFeopi papmpaeing groove.,| rkguided
equi prent  usual ly called a bl ower having such a shape, a formand a
function as?iSFAVFING te&DgnPFed BRldiRgrelement ;50n figrigkither cpranier

(i ndicated bg/ reference nunpral, 6 in Fig. 1 and reference nuneral 20 in
Fig. 2). The ?éﬁei%r%‘b’e‘?%f{{lehnb@h?h%lrdl’ $FA8CHWREns to suck in outside air

t hrough the air intgke. Th iy _sucked in ves through . the ssageway
toward the vapor outg efe™s FRVBFIRT o‘r’ls‘g$ gﬁﬁef'aﬁpgglgé(‘fﬁ é{nitga By T

eddi es, passageway, is a passageway or a space in which an air current
raised at the vent holes runs. However, the passageway is not
always necessary. The vent holes include an air intake for
letting in outside air and a vapor outlet for letting out the
air having been let in.
The air current is explained below by referring to
Figs. 1 and 2. The apparatus is fitted with a driving means,'
such as a motor, a spiral spring or the like, and equipment
usually called a blower having such a shape, a form and a
function as is commonly recognized as a fan, such as a
propeller fan (indicated by reference numeral 6 in Fig. 1 and
reference numeral 20 in Fig. 2). The fan is operated by the
driving means to suck in outside air through the air intake.
The air sucked in moves through the passageway toward the vapor
outlet. Since revolution of the fan is accompanied by eddies,
the air sucked in from the air.intake is characterized in that
the current rate becomes slower toward the center of the fan
and faster toward the periphery of the fan. Accordingly, the

amount of air applied to the carrier retaining the preparation
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the air sucked in fromthe air intake is characterized in_that

the currenf

rate becomes slower toward the center of the fan and faster toward the
~periphery of the fan. Accordingly, the anount of air applied to the
carrier retaining the preparation - 24 is snmaller in the vicinities of
t he center
follows that the diffusion of the vapor of the preparation at various
parts of
desirabl e t bspsihadlenr tantheegticahdtiekobfexheplcéntiehie oIS cadhawr iamd
Fig. 4 with reference nuneral 40) in the air passageway. The current
regul at or
preparation-retaining naterial, but it should have such a shape as

m ni mi zes adpféusipe Péssheovanert efnithenpPrerarationcat yanious pards off

t he fan.

The air having been applied to the preparation-
i s di schar gbl¥eotREr4er hAePepyuphéonBri v&C FRgEeHiERt thist mroplepar atti 615 i s

of the carrier and larger in the peripheral portions. It

the carrier is non-uniform To cope with this problem it is

| $apgevi dou ftdre | pecliphgrafle poutiens.of ditr fpploed tthdthethe

rel eased fr8n1the reparation- retaining material set in the air
Pgecg %B

passageway, “f%&
di ffused outsi de together

a

PrEHF, @ FBEZEDE ERABLGROFNS fPEpGraBRlCet thanmember

current. F

h . cal | |
smal | - si zed®BrEhertZuf Ji%'es\fo o?’”‘tt ecﬁlerge§5858 a’éuﬁg:? rﬁébbgg‘rﬁ g%‘?@oﬁﬁ’éﬁ

‘houses. Sp

or a

spir

TRt B Bl 4R B IR 1R RO ot R R

that does noi r&hy 9P QifnéﬁﬁlQEdatéthQgpgéﬂaﬁgﬁgohgrg§39ning material,

but it should have such a shape as minimizes a pressure loss so
as to minimize the power for revolution of the fan.

The air having been applied to the preparation-
retaining material is discharged outside, whereby the active
ingredient of the preparation is released from the preparation-
retaining material set in the air passageway, made to current,
let out through the vapor outlet, and diffused outside together
with the air current.

For practical use, a small-sized blower suffices for
such a space as a living room of common houses. Specifically,
a fan is used at about 500 to 10000 rpm, and a motor or a
spiral spring can be used as a driving means. A piezoelectric
fan that does not rely on a motor or a spring can also be used.
For use in a space like a living room, use of a fan that can be
driven with a small motor éowered by a solar battery, a
secondary battery or a dry battery produces a sufficient
effect. Where a dry battery is insufficient for a long-term

use, a rechargeable battery may be used, or driving energy can
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..For use in a space like.a living room use of a fan that,can be driven
with a small notor powered by a solar battery, a secondary battery or a
<dry battery produces a sufficient effect. Wiere a dry battery is
insufficient for a long-term use, a rechargeable battery may be used, or
driving energy can 25 be obtained continuously froma power source
through a cord wth a plug. A centrifugal fan is generally used. The
performance of a fan depends on not only its shape but the shape of a
partition pbacebtatinelde aerstrimfoudiy ffwom The pewapre szfurad arhrcudiot al icortded
to a screwor a propeller, and a waterwheel type fan, a rotary fan and the
|i ke can atsbhba pded. A screw fan, a propeller fan and the like are
suitable for obtaining a large blowi ng action, having an advantage that
the degree of vaporhzeenbritugabefancieagenersllyl vePg. Theopgaformance

i ncrease the_air brought into contact wth a fan, each bl ade of the .fan
may have ogehi AgLaFofePeRdfprd NPY LRLY ndhSerSHPS peRE nfearsharfieof nat he

bl ades to effigciently. vapqrigzatjon and di.ffuse_the preparation. The
openi ngs cdﬁaﬂ%bEl%pvé}?Egg 6% %%?nﬁ?a§u8% ggeafﬁﬁtmork shape, a lattice

ot ovi ded as un for ri0E AEPAREs Tl ¢ TRE SHopBOE LiRe R oeBes SR don

oL BB RORPel 4 Wbl B Yol TH PR B 1O Pl
can also be used. A screw fan, a propeller fan and the like
are suitable for obtaining a large blowing action, having an
advantage that the degree of vapbrization can be increased by
blowing. In order to increase the air brought into contact
with a fan, each blade of the .fan may have openings. For
example, a large number of openings are made in the blades to
efficiently vaporization and diffuse the preparation. The
openings can have a variety of forms, such as a network shape,
a lattice shape, a honeycomb shape and the like. The openings
are preferably provided as uniformly as possible. The shape of
the blades is decided according to the shape of the fan. Not
only a mere plate but a hollow blade may be used.

Of various types of fans, what we call a sirocco fan 42
shown in Fig. S is preferably used. The fan 42 has adjustable
blowing ability with variations of a power source including
from batteries to adapters and.of the voltage applied. The air
current is also adjustable by altering the shape of the fan.

For example, the air current can be increased by increasing the

diameter or thickness, and vice versa.
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-shown in Fig. 5 is prefgrably used. The fan 42 has adjustable blow ng -
‘ability with variations of a power source including frombatteries to
~adapters and of the voltage applied. The air «current is also adjustable by
altering the shape of the fan. For exanple, the air current can be

i ncreased by increasing the dianeter or thickness, and vice versa. 26 The
air intake is preferably |ocated as near as possible to the front of the
inpeller but may be slightly shifted in relation to the position where a
preparation- retainThg naieriaitalse t d e preiferbiid wajocated easi snear as
preferably provided in the circunferential direction for efficient

di ffusi on oposisé blagporo bhesifdentThef otthieet impeplevi dat imawnt beeastiginey
direction. Wen snoother diffusion is required, the vapor outlet is

provi ded i nshidted fbur ufiladdidron$ot hehebpas thign ushenee §apureparatsirrhout
the space. In a cqnventional systemin which a carrier having supported
thereon a vEFSALPLRG PREFEEELI &5 it DS £8%d near the vapor outlet,. where

th tlet i i ded d the whol e circunf . of th
apparatus, the car P& YABAFd BUThPbvi déd AFSHRFAEHY WY Abunfier dite

of the apparatus. This.i ot _necessary ip.the e Lnventio and yet
t he prepara?%%ﬁuigﬁrﬁg%&ﬁﬁfaééﬁcfémgrg°%v%$§laf?§§$$6ﬁ%usf?nd%éighﬁtviﬁﬂ es
can be pr OVbq‘EQiHQ.COf‘f}{dé)'?&@fe@! Espggo%tdedsgui nat 408<¥aRAk s ddi&ion.
preparation may not be diffused inside aroun he clrcunference,%(n
exanpl e, MynBR dR6HMOLd ditfusion is required, the vapor outlet is
provided in two to four directions thereby to diffuse the vapor
throughout the space. In a conventionél system in which a

carrier having supported thereon a vaporizing preparation is

placed near the vapor outlet,. where the vapor outlet is

provided around the whole circumference of the apparatus, the
carrier should be provided around the whole circumfe;ence of
the apparatus. This is nqt necessary in the present invention,
and yet the preparation can be diffused toward every direction.
If desired, guides can be provided to control the air current
so that the vapor of the preparation may not be diffused inside
around the circumference, for example, may be discharged in
only one direction.

Where such a fan as a sirocco fan is used, the
preparation-retaining material is placed in the front of the
fan unlike the embodiments shéwn in Figs. 1 and 2. Therefore,
it is desirable to use an air-permeable carrier so that the air
current sucked in may not be cut or hindered and diffused

outward.
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.only one direction. Were such a fan as a sirocco fan ig_ used, the
preparation-retaining naterial is placed in the front of the fan unlike

"t he enbodi nents shown in Figs. 1 and 2. Therefore, it is desirable to use
an air-perneable carrier so that the air current sucked in may not be cut
or hindered and diffused outward. - 27 \Wether the preparation-retaining

material is set in the air intake side or vapor outlet side of the fan
appears to nmke no difference. However, when it is set in the intake side
of the fan, the spewiethed rthelurpssparrdplodrébaimingpmaperabion s afedi Nimg
material is relatively uniform irrespective of the part thereof, whereas
if it is sethenatimeinbakkeesidederofraphe bahletheiderofuthenfagrappesryaro es
in speed frompart to part, while dependent on the shape of the fan.

Accor di ngl ymake no déffezpheein Howeveri efhemsid tilsasethénathe tutalkatside
made uni form by, for exanple, providing a current regulator_in the air
passageway &% d&dieri Bé@ pr &iouSPRedrh®hr epat atGWiret aidpmbl efht 9 alths
preferably set in the air intake side because, ,if not, vaporization of the

pr epar at i onPEERAS A OParPtgiddtidy witH-PFte. ThE podietliddn V&ILY { heiniform

prepar at | onSLALaKg ek kol 0cR, Ml e LA N WU 00 TSI B e

prepar ati ono(eh AL IGeBt A £drf, 'thd B Plolirr 8L’ §RbaR G 98t Bs I WL e
from part to part, while dependent on the shape of the fan.
Accordingly, it is desirable in the latter case that the air
current is made uniform by, for example, providing a current
regulator in the air passageway as described previously.

The preparation-retaining material is preferably set in
the air intake side because, if not, vaporization of the
preparation tends to vary greatly with place. The pos;tion of

- the preparation-retaining material does not need to be right in
front of the fan and may be shifted therefrom slightly,
provided that the preparation-retaining material is in the air
current sucked in through the intake toward the fan.

In more detail, the distance between the fan as a
blowing means and the carrier supporting the preparation is
preferably not so close to each other, and they are preferably
spaced at about 5 mm or more. If they are so close to each
other, it is difficult to aéply air uniformly all over the
carrier, tending to result in unevenness of vaporization, i.e.,
insufficient vaporization at the peripheral portion as compared

with the central portion. For example, in the case where a
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In nore detail, the distance between the fan as a blowi.ng neans and the
carrier supporting the preparation is preferably not so close to each
“other, and they are preferably spaced at about 5 mmor nore. If they are
so close to each other, it is difficult to apply air uniformy all over
the carrier, tending to result in unevenness of vaporization, i.e.,
i nsufficient vaporization at the peripheral portion as conpared wth the
central portion. For exanple, in the case where a 28 paper-made honeyconb
structure (péper-iiade lomeycomb useductsure (20rkef0 antSamm)i Ssbhosn asth a
sirocco fan (5 cmin dianeter; 2 cmin thickness), when the power voltage
for drivingFarwidmn ands ajar iedblewm with\a tssirhdro/ fam ((Sefcer Laddilaseétare
between the carrier and the fanis 5 to 15 nm The above range of the
di stance i < 8t in hhigkngss Jandhede thies PRiTEE ¥eAtBgesépacdedviapptberfanel y
according to the ,sélgﬁﬁges.of he car i(gr and the fan, the power voltage, the
h

shape and si$Z&adt T2Bpar 3t Ysto ¥ e12B5&5H S5ty disése ceabebrgenathe
conbi nati on _of these f?ﬁtor . and ghg Iilé.)e. The ,f;]flfecbi veness of the fan
type i nsecttHEET oMY o eagg‘é‘r atus® of Ot He fFesentPEn@BRVPoF NS (st BRE as
foll ows. . i N Fi ar S s nl.aced on the center of . the
f1oor of Q%rlos?n%q}lv%vi%g gggagjé%‘ﬁ?§tg?836§h§. t té’?L %r?é]creelcead'é}e ofelpgted

Oreh "Ly PR, Sl et o B8R Bl e Mo Gl

trapped in S| KR Poket P18AFe, the shape and size of the apparatus,
the relation among these factors, a combination of these
factors, and the like.

The effectiveness of the fan type insect pest control
apparatus of the present invention was tested as follows. As
shown in Fig. 6, the apparatus was placed on the center of the
floor of a room having a capacity of 36 m’. After the release
of the preparation was started, air in the room was sucked up
at a constant amount of 25 ( over a 20 minute period, and the
active ingredient was trapped in a silica gel trap and
guantitatively analyzed.

The trap was set 100 cm away from the side wall and
150 cm high from the floor. The concentration of the active
ingredient per m’ of air was calculated from the amount of the
collected active ingredient in accordance with the following

formula:

Airborne Concentration of Active Ingredient (pg/m®)

= R x [1000 (¢) / 25.0 (¢) x 20 (min)]
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-quantitatively analyzed..The trap was set 100 cm away fromthe side wall
and 150 cmhigh fromthe floor. The concentration of the active
“ingredient per mi of air was cal culated fromthe amount of the collected
active ingredient in accordance with the followng fornula: Airborne
Concentration of Active Ingredient (g/nm8) R x [1000 (Q / 25.0 (Q x 20
(mn)] - 29 wherein Ris the anount of the collected active ingredient

(g) I'n the above test, enpenthrin was used as an active ingredient. The
resul ts obtwheweimeRe iconple camaung tHosthef coldectesy a@hNRt éA9radiant
same manner but using a conventional liquid type electric nosquito control
apparatus. ®Gthernmore, a fan type insect pest control apparatus having
fitted thereto a honeyconb carrier (66 x 66 15 i npregnated with 4.3
g of enmpenthrin and™.®"g 8 OVFgéﬁﬁ&”ldTﬁpe It a¥ed M5eq %H%n?%aeFﬁ@VS
capacity of, 24 q? ]%pd the fan was driven at 1220 to 1250 rpm at 25C, and
at a constalrﬂgr?/oﬁ age of 3 V. Air of the roomwas sucked up and trapped by

a silica gel trap i : ri v i 5 i
2o b8 921 oL 2 \Hhd NERSFES TBRGIEA, G5/ RRRARRY il thogdSef) Ph
concent r at i1 Qe 0f cbhguatkbhive i N&disane WashndbtBhoedsingmd heohdsHtionkit he

air collected at a height of

liquid type electric mosquito control apparatus.

Furthermore, a fan type insect pest control apparatus
having fitted thereto a honeycomb carrier (66 x 66 x 15 mm)
impregnated with 4.3 g of empenthrin and 0.2 g of Irganox 1010
was placed in a room having a capacity of 24 m?®, and the fan
was driven at 1220 to 1250 rpm, at 25°C, and at a constant
voltage of 3 V. Air of the room was sucked up and trapped by
a silica gel trap in the same manner as described above (i.e.,
25 ¢/min for 20 minutes to trap 500 ¢ of air in total). An
average airborne concentration of the active ingredient was
obtained from the result of the air collected at a height of
150 cm and that at a height of 75 cm. The results of the
liquid type electric mosquito control apparatus were used as a
standard for comparison. The state of vaporization for 12
hours from the start of release is shown in the graph of Fig.
7, in which o indicates the vaporization amount of empenthrin
(driven at a constant voltagé of 3 V), and e indicates the

vaporization amount of prallethrin (liquid type electrical

mosquito control apparatus).
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150 cmand that at a hekght of 75 cm The results of the., liquid type

el ectric nosquito control apparatus were used as a standard for
"conparison. The state of vaporization for 12 hours fromthe start of

rel ease is shown in the graph of Fig. 7, in which o indicates the

vapori zation amount of enpenthrin (driven at a constant voltage of 3 V),
and indicates the vaporization anount of prallethrin (liquid type _
el ectrical nosquito control apparatus). 30 The release of enpenthrin in
long-terminternitt€he nelesisey of ehpehahriippein ndenyg-pestn cortemiittent
apparatus (12 hours a day for consecutive 30 days) was al so observed in
the sane eXpeRringrehtthm fapstape Theerctspest ombrabdrparature (ldsthongs
period of fromthe start of release up to 360 hours are plotted in the
graph shown2i Ha¥j §OTBCORMsecytdye Ak sayk) wrs aheo ebapavad va rtdey|same
obtained fromthe Ii ype electric nosquito controlﬁ%F aratus put, in

L d t 1
t he room shBHREFH™E! g{"%oﬁt YEhe™s ame HoeF T bre LPEHned e d&st ipgst
trol tricall ted_t [ the liquid
orepar at | ohEePLEE o KRG RAS sEAse) gR°BL TR HBOED 1T LSS S P Leiierk
f t hej [ Y- | A | f 3. .indi cat t h
Vapor | ot okt atASnEabID s 2h BialC d SO TR Ypdn Mfeql (hETRARLORIEDT

appar at us) . cbhphSa£868 MY Nofit PLAES %tﬁﬁefmi}mﬁ{g?s%l&%&c

control apparatus releases a larger anount of the actiVve ingredient than

the liquid hyPguetecedbher8PSEPpaPat@Bt pAL in the room shown in Fig. 6 at
the same position as the fan type insect pest control apparatus
and electrically heated to vaporize the liquid preparation. In
the graph of Fig. 8, o indicates the vaporization amount of
empenthrin (driven at a constant voltage of 3 V), and a
indicates the vaporization amount of prallethrin (liquid type
electric mosquito control apparatus).

It is seen from both Figures that the fan type insect
pest control apparatus releases a larger-amount of the active
ingredient than the liquid type electric mosquito control
apparatus and attains an equilibrium concentration within the
first 30 minute period and thereafter keeps releasing uniformly
and stably over 360 hours.

If the blowing operation in the fan type insect pest
control apparatus of the present invention is controllable, the
amount of the preparation 1x5 be released could thereby be
controlled, which will not only ensure further improvement in
uniformity and stability of vaporization but, under some

situations, make it feasible to control an increase and a
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.. apparatus and attains ap.equilibriumconcentration wthin the first 30

m nute period and thereafter keeps releasing uniformy ~and stably over 360
"hours. If the blow ng operation in the fan type insect pest control
apparatus of the present invention is controllable, the anpbunt of the
preparation to be rel eased could thereby be controlled, which will not
only ensure further inprovenent in wuniformty and stability of

vapori zation but, under sonme situations, make it feasible to control an
i ncrease ameeredde déctbasamfuntthevaparized apbthzedme t f tomredd{ftime to
daytinme to nighttine). The fan type insect pest control apparatus was
experi ment abightiimehi | e Thenthasl | tYRe bioseay bestsiguptral rapparafws was
controlling the guantity of electricity supplied froma power source as
shown in Fi%’?P@Flfﬂ?fétaabé(/él‘ﬂbg’@rlilﬁe@néﬁﬁéEﬁﬁgi hlovipdrky wingag eéreasdd
for a 12-hour testin 1Peri ?__?lleby cont.j.nuou bhowi ng Qr by controlled
internmitte °rtﬁBﬂfﬁ§l% Rt ST oot BLERIERG AN SHRPyed ot FRmuRe

suspension). The results obtained are shown. i Fig._10. The results prove
that the adi$¥E i gy edi%ent™ i rsE’(?rWe é@ncgﬁtgr'at Sdn cgﬁebeaprﬁ?’ﬁfg?ﬁ‘éﬁlbgd
constant ev ngrng t L. Cy. [ ééf%ﬂﬁf trol ... The conirol
circuit of %{;%é |J[s}l eggle F%\g&q%gl o‘\%gﬂ%lcont rol (%glgr c%i tlzc'(%’r%:‘)J i sg s%i',“g

Fo'a presdTbad Dol vaiT Aoar s (ESeE R ol GG e 1HACERsFesheS
blowing (repetition of 2-hour blowing followed by 10-minute
suspension). The results obtained are shown in Fig. 10. The
results prove that the active ingredient airborne concentration
can be maintained constant even though the blowing cycle is
under control.

The control circuit of Fig. 9 is explained below.

The control circuit comprises DC power source 191 which
converts the power from a commercial power source to a
prescribed DC voltage; frequency distinguishing part 103 which
distinguishes commercial power frequencies; frequency dividing
part 106 which divides the commercial power frequency into 5 or
-6 based on the distinction made by frequency distinguishing
part 103 to obtain reference pulses of 10 Hz; pulse producing
part 107 which sends pulses for a prescribed period of time
based on the output of frequency dividing part 105; luminance
modulating part 111 for lighfing or blinking light-emitting
diode (LED) 109 for externally displaying the operating state
of the apparatus; thyristor 115 which feeds power to driving

motor 113; zerocross control part 117 which controls thyristor
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.-di stingui shes commerci ak~power frequencies; frequency dinviding part 106

whi ch divides the commercial power frequency into 5 or 6 based on the
“distinction made by frequency distinguishing part 103 to obtain reference
pul ses of 10 Hz; pul se producing part 107 whi ch sends pul ses for a

prescri bed period of tinme based on the output of frequency dividing part
105; lum nance nodulating part 111 for lighting or blinking light-emtting
di ode (LED) 109 for externally displaying the operating state of the

appar at us; fLh¥r iast rerbl Srattiage f eond poder contdel ¥eng 1 18otwiii chl InsAenersoss
control part 117 which controls thyristor - 32 115 at zero voltage; and
nmode cont r olhminangenwmodh lagonr ddils on biinkiag eaddiigihdrngl 1iroidsidndaneg or
lighting in accordance w th an external operation and al so conduct trigger
control on WithoBRoS83tesRaloPPREAE12A 7RG 3LS? FIMGUCty krigden el e
previ ously set sequence. By _using the control circuit, an approprjate

bl owi ng coRBEBFTREde CORLTRE Eﬁ‘tr%i tfode @SntPolfi&e P1&* 45e% Frathe s

triggered via zer00éoss %ontrol part 117 thereby to control the operation
of the bl owBFEVERYGSEr S§“cREAEE"SF *sequence node according to the

necessity. the onergll qaql e Blaelod soeanirel| e BaRed oo the hasy

sequence node, and Vapori zation reparation

et o eoTpRch REHA!gea, Sksal o e hhtorae RN
is triggered via zerocross control part 117 thereby to control
the operation of the blower.

On user’s choice of sequence mode according to the
necessity, the operation of the blower is controlled based on
the chosen sequence mode, and vaporization of the preparation
is controlled accordingly.

The circuit is also provided with a manual program
setting function for allowing a user to set a sequence mode
arbitrarily.

While the position of the preparation-retaining
material in the air passageway may be either on the air intake
side or the vapor outlet side of the blowing means, the latter
position is preferred because the air current applied to the
carrier is relatively uniform irrespective of the position of
the carrier within the air passageway. In this case, the
carrier is set in the air currént sucked up from the air intake
toward the fan.

The place in which the insect pest control apparatus is

effective is not limited. Places partitioned off to have a
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arbitrarily. VWile the position of the preparation-retaining material in
the air passageway nmay be either on the air intake side or the vapor
“outlet side of the blowing neans, the latter position is preferred because
the air current applied to the carrier is relatively uniformirrespective
of the position of the carrier within the air passageway. In this case,
the carrier is set in the air current sucked up fromthe air intake
toward the fan. The place in which the insect pest control apparatus is
effective igivet Isipsicdecdar®| goesearaed.ti ofed oékampléavele 3pPpagaves dpace
are preferred. For exanple, the apparatus is suitably used in houses,

gr eenhousessusepbly useks,imnkousrs, | gkeenbousasnolsapteid ntanks peand [thei ng
there. Insect pests on whi ch t he apparatus is effective include. house

i nsects, suthk@sto quflé'srolfrﬁé’@|lt“§§thB§ﬁFéaéhEéngh‘éGGEGdus¥n$ﬁ<¥*espesé:ﬁd on

ot her d| sg Sti nqil nsects invading _fromthe' -outdoors; insects in
war dr obes o‘?’ FHesthe \ﬂﬂﬂ?ﬁfa&r‘bs H&r REGRCEAVE bPﬁégdesﬁ%Hsﬁslnﬁ?‘h@ d Shsthas
webbi ng cl ot hes_not hs, rmestid beetl es an?,@ i.nsects in

gr eenhouses” whi th H‘Ioéql‘lld'r I %CJEJF%?)%h‘f)?an $S& h‘é‘r‘%anﬁtr?sse'ctin?nOther

[ ke: and 1obeitee P9 AJheRYd DR RAEEE, sohornd T PEE s i the

e, B Ol r 800850 ,D o a0PY @ s a3 DSR4 ALY ARRET 108 s
tineid moths, webbing clothes moths, dermestid beetles and the
like; insects in greeﬁhouses which are harmful to crops planted
therein; insects in livestock houses, such as biting midges,
flies, mosquitos, mites and the like; and insects in septic

tanks, such as moth flies, mosquitos and the like.

Effect:

As described above, it has been generally accépted that
a pesticidal component which is hard to vaporize at normal
temperature (about 15 to 35°C) is not effective in controlling
insect pests unless it is heated at about 110° to 170°C.

The inventors of the present invention studied the
vapor pressure vs. temperature relationship for a great number
of pesticidal components and have made it clear that the vapor
pressure-temperature relationship of the components, put in
order on a cox diagram, can bé represented by straight lines
parallel to each other. Based on this result of study, it has
now been found that a preparation-retaining material in which

an insect pest control agent having a vapor pressure lower than
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-a pesticidal component which is hard to vaporize at norppl tenperature
(about 15 to 35C) is not''effective in controlling insect pests unless it

“is heated at about 1100 to 170C. The inventors of the present i
studi ed the vapor pressure vs. tenperature relationship for a
of pesticidal conponents and have nade it clear that the vapor

nventi on
great nunber

pressure-tenperature relationship of the conponents, put in order on a cox
di agram can be represented by straight lines parallel to each other.
Based on thlgl0@sminHgof( 154100y ,ta t14kls’ moMg peat 8080dohhaheacox diagram,

“preparation-retaining material in which an insect pest control

agent

havi ng a vapparpngssapeodicalittyanat 34orinal0’ Sempeigatuxe' Znid 4xbo'ilimgHg)
at 30C on the cox diagram sparing vaporizablity at nornal tenperature,
and a boi |l ipginpoigft ®Ptnolovewrerthamn 1220C/1 mmig i $ssuppppoetedn an an
appropriate carrier is, when fixed and given an air current under

non- heat i ng2EBRAP¥ 1 B8RS, CR&FABKe i%, cOR® of ixAd Aed dHiven fay ajri cueeent

pests but cockroaches and-the Iige

of the pres®Rter; RORHEFIRINE GSB
heat i i ired. Furth th ticidal c
'n a wide shhEEnd iARCEF(BEPF GO bnEaRkFaRFBR® ARG thRe lakeect

prasent i nventton Wi o EisSeTERE BnERPE) SREF AR B

. .\Wen the insect pest control apparatus
1tifABFe FEPABLGaRFerOBtIPilld NEeB s ONAY

be rel eased
| asts | ong.

ect of the
§ pres ent

invention is used, there is no danger of fire because no

heating is required. Furthermore, the pesticidal component can

be released in a wide space in an effective concentration, and

the effect 1lasts 1long. Therefore, insect pests can be

controlled effectively.
The effect of the present invention

demonstrated below by way of Examples.

BRIEF EXPLANATION OF THE DRAWINGS

will  Dbe

Fig. 1 is a schematic illustration showing one example

of an apparatus for testing the pesticidal effect.

Fig. 2 is

a schematic illustration showing one example of a fan type
insect pest control apparatus in which a pesticidal preparation
is used,. Fig. 3 is a perspective view of one example of a
carrier for a pesticidal preparation. Fig. 4 is a side view of
one example of a current regﬁlator to be used in a fan type
pesticidal apparatus. Fig. 5 illustrates one example of a fan
type pesticidal apparatus equipped with a sirocco fan. Fig. 6

schematically illustrates one example of a system for
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BRI EF EXPLANATI ON OF THE.DRAWNGS Fig. 1 is a schematic-.illustration

showi ng one exanple of “an apparatus for testing the pesticidal effect.
“Fig. 2 is a schematic illustration showi ng one exanple of a fan type

i nsect pest control apparatus in which a pesticidal preparation is used.
Fig. 3 is a perspective view of one exanple of a carrier for a pesticidal
preparation. Fig. 4 is a side view of one exanple of a current regul ator
to be used in a fan type pesticidal apparatus. Fig. 5 illustrates one
exanpl e of deftemrminimg peste ciabrbeppar acoscequrppidnwi bi aasi rpectol diadal
Fig. 6 schematically illustrates one exanple of a systemfor - 35

det er mi ni ngPrRPaziAtiGMNevapPEEIRd at | feiple i n’g fést @ ciggaph mfpahat iadirborne
vaporized. Fig. 7 is a graph of the airborne concentrations of the active
i ngr edi ent Fenés%eraftm% qfanth?yBEtFN§eét“9&'€§tleé’&nt1F%]re%iﬁfbr fros andam

liquid type el ectric |to nroI a ar at us. 8 is a graph show n
t hg vapglrol YYRE BEREGH o:Pe tct‘?é’ 5 1"é‘d;i and 1ar qé”‘ldar’ﬂ"tfg‘?pé':‘p lagigda °
pest control ar.at us pe ctr c uito, co

appar at us. ’IEPSBB tog coon% ggﬁgtlégéonteflr % I;Swatqq ‘?p}&oﬁF‘PUI"PBnd’h{ene

operati on of,phe; blg rbe'ﬁﬁv@.ofrarb £, 90 10Peol PRILCAOOLEOLBRPAT 3S ¢

10 is a grap e vapori zation roma fan

i nsect pest;nc@Rtr ﬁ%eé‘@pacrd”}{ﬂi%lw bBp EQQtQQeré’ﬂdo% Oﬁl&tﬁdb'%‘éﬁé Al ed

Fig. 11 is one exanple of a cox |agram representing th

pressure-t egpggat Ubechb/t @bl OASHA PaBhs PeHidl dak sCONBOBRALS1e of a control
circuit for controlling the-operation of the blower in a fan
type insect pest control apparatus. Fig. 10 is a graph showing
the vaporization of empenthrin from a fan type insect pest
control apparatus with the operation of the blower controlled.
Fig. 11 is one example of a cox diagram representing the vapor
pressure-temperature relationship of pesticidal components;

Fig. 12 illustrates a method of vapor pressure measurement.

Explanation of Reference Numbers:

1 ... Testing apparatus

2 ... Insect net

3 ... Blower

4 ... Acrylic resin cylinder

5 ... Preparation-retaining material
6 ... Propeller fan

7 ... Motor |

12 ... Air intake

13 ... Air passageway

14 ... Vapor outlet



-Fig. 12 illustrates a ng{hod of vapor pressure neasurenept. Explanation'o%

Ref erence Nunmbers: 1 ..." Testing apparatus 2 ... Insect net 3 ... Blower 4
... Acrylic resin cylinder 5 ... Preparation-retaining material 6 ..
Propeller fan 7 ... Mtor 12 ... Air intake 13 ... Air passageway 14 ...
Vapor outlet 36 15 ... Battery 16 ... Battery box 17 ... Switch 20 ...
Ventil ation nmeans (propeller) 21 ... Ventilation neans (electric notor) 30
... Carrier (retaining material) 31 ... Carrier cover 40 ... Current
regulator 41 ... Plnfe.42 Batt&yocco fan 43 ... Mtor 44 ... Vapor
outlet -. 50 ... Testing room
16 ... Battery box
17 Switch
20 . Ventilation means (propeller)
21 . Ventilation means (electric motor)
30 Carrier (retaining material)
31 Carrier cover
40 Current regulator
41 Plate
42 Sirocco fan
43 . Motor
44 Vapor outlet
50 Testing room
51 Fan type insect pest control apparatug-
52 Insect cage (1)
53 Insect cage (2)
54 Silica gel trap (1)
55 Silica gel trap (2)
56 Current meter (1)
57 Vacuum pump (1)
58 Current meter (2)
59 Vacuum pump (2)
60 Exhaust duct |
'él Constant temperature water bath
82 Heater
83 Stirrer



51 ... Fan type insect pest control apparatus 52 ... Insect cage (1) 53

... Insect cage (2) 54 ... Silica gel trap (1) 55 ... Silica gel trap (2)
‘66 ... Current neter (1) 57 ... Vacuumpunp (1) 58 ... Current neter (2)
59 ... Vacuumpunp (2) 60 ... Exhaust duct 81 ... Constant tenperature
water bath 82 ... Heater 83 ... Stirrer 37 84 ... Lead wire 85 ...
Condenser 86 ... Manoneter 87 ... Constant pressure bottle 88 ... Wter
jet punp 101 ... DC power source 103 ... Frequency distinguishing part 105
) Frequency dividi 8¢ part 1Lé8d@ wirePul se producing part 109 ..
Light-em tting di ode (LED) 111 ... Lum nance nodul ating part 113 ...
Driving notor Condenser
86 ... Manometer
87 ... Constant pressure bottle
88 ... Water jet pump
101 ... DC power source -
103 ... Frequency distinguishing part
105 ... Frequency dividing part
107 ... Pulse producing part
109 ... Light-emitting diode (LED)
111 ... Luminance modulating part
113 ... Driving motor
115 ... Thyristor
117 ... Zerocross control part
119 ... Mode controller

BEST MODES FOR CARRYING OUT THE INVENTION

The present invention will be explained specifically
with reference to Examples, but it should be understood that
the present invention is not limited thereto.
EXAMPLE 1

Testing apparatus 1 shown in Fig. 1 comprising acrylic
resin cylinder 4 was used. TQenty of northern house mosquitos
(female adult) were put in the space partitioned with insect
nets 2 and 2, and blower 3 was set at the bottom of testing

apparatus 1. Preparation-retaining material 5§ comprising a
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115 ... Thyristor 117 .:w= Zerocross control part 119 .i:x Mode controller
- BEST MODES FOR CARRYI NG QUT THE | NVENTI ON The present invention wll be
expl ai ned specifically wth reference to Exanples, but it should be
understood that the present invention is not limted thereto. EXAVPLE 1
Testing apparatus 1 shown in Fig. 1 conprising acrylic resin cylinder 4
was used. Twenty of northern house nosquitos (fermale adult) were put in
the space partitioned with insect nets .2 anﬁ 2, .and bl ower 3 was, set at
t he bottom BPPE¥SLMRG CaXFherai BETEINBEEHaF At NoA- PERRR AR FYORuY2F i Bitted in
conprising a, -,38. honeyconb carrier inpregnated. with reparation was
fitted in B&f tHE 1S p?ff"i@o c‘in’n’b%‘T?P4’?aﬁ’aéa889¥ebPgﬁg’Frs.% ‘Al AR das
bl own from ot o] yhi n t,hr ough_{ he

prepar at i onEDELI gf’gi nfulﬁ‘;gm rﬁti}f'%r #’glgqunt éfe&gﬁaﬁge4pe@s’}%?c9%13?edc5rtr‘68ﬁgﬁt H%m

the prepar a@gggara@ oheeitAS8G gt fatelf eCts Wag I%Mr%gftg;i %%O%%g;@fﬁlus

1 for insec ntrol of the present |1nvention. The nu wns™ of

the nosquit gsmpPBReR@URLEH thpramine b eeorle hdul hBEcL9c MYt &6r ad (30
seconds followmng the start of the testing. The nobsquitos knocked down

were transégamngdetous islgeaippimaiuss Lufox VOheeet @bAko308fMthe G NY
a cotton wad inpregnated with a 1% aqueous sugar
invention.

The numbexr of knockdowns of the mosquitos was counted
for every 30 seconds during 10 minutes and 30 seconds following
the start of the testing. The mosquitos knocked down were
transferred to a clean plastic cup (volume: about SOd ml)
containing a cotton wad impregnated with a 1% aqueous sugar
solution as feed, and the cup was covered and maintained under
constant temperature conditions of about 25°C. The mortality
after 24 hours was observed. The results obtained are shown in

Table 2 below.
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.solution as feed, and the.cup was covered and nai nt ai ned..under const ant
t enperature conditions of about 25C. The nortality after 24 hours was
"observed. The results obtained are shown in Table 2 below. 39 TABLE 2
Results of Insecticidal Test Exanples Exanple teralle- prall- fura- es-
res- enpen- thrin thrin methrin biol methrin thrin Nunber of 17 22 19 22
25 Insects* Time (mn): 05000000 1.00O00O0OO0O00O0O0 1.54101

19
0

1 2015101302 2.517 1531025 3.021817 2 10 3.5 22 18 19 4

16 4.0 19 22525 455 5.07 5.5 TAHRD 3B

Results of Insecticidal Test

Examples Example
teralle- prall- fura- es- res- empen-
thrin thrin methrin biol methrin thrin
Number of 17 22 19 22 19 25
Insects* -
Time
(min):
0.5 0 0 0 0 0 0
1.0 0 0 0 0 0 0
1.5 4 1 0 1 0 1
2.0 15 10 1 3 0 2
2.5 17 15 3 10 2 5
3.0 21 . 8 17 2 10
3.5 22 18 19 4 16
4.0 19 22 5 25
4.5 5
5.0 7
5.5 7
6.0 8
6.5 10
7.0 12
7.5 13
8.0 16
8.5 17
9.0 19
9.5
10.0
10.5
Mortality
(%):
24 hrs. 88 86 100 70 58 96

48 hrs. 100 100 100 78 79 100
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.6.510 7.012 7.5 13;:;8.016 8.517 9.0 19 9.5 10.0. 10.5 Nbrtality
(%9= 24 hrs. 88 86 100 70 58 96 48 hrs. 100 100 100 78 79 100 40 Note:
"Test Insect: Northern house nosquito (fenmale adult) Test Conditions:
Tenperature: 26 to 30C Honeyconb carrier: 70 x 70 x 15 nm Anount of the
preparation: 500 mg The preparation-retaining material used herein was
prepared as follows. A honeyconb structure (70 x 70 x 15 mm) conprising a
| ami nate of corrugated boards (single-sided) made of bleached kraft paper
having a ba¥Ptewei Fastofingecy;nl (hei ght of the corrugation: about 2 mm
was uniformy inpregnated with 3 ml of an acetone solution containing
about Northern house mosquito (female adult)
Test Conditions:
Temperature: 26 to 30°C
Honeycomb carrier: 70 x 70 x 15 mm
Amount of the preparation: 500 mg
The preparation-retaining material used herein was
prepared as follows. A honeycomb structure (70 x 70 x 15 mm)
comprising a laminate of corrugated boards (single-sided) made
of bleached kraft paper having a basis weight of 80 g/m?
(height of the corrugation: about 2 mm) was uniformly
impregnated with 3 ml of an acetone solution containing about
500 mg of preparation. The impregnated carrier was set in the
apparatus after acetone vaporized.
The pesticidal components tested were terallethrin,
empenthrin, prallethrin, furamethrin, esbiol, and resmethrin.

The vapor pressure of the tested pesticidal components

at 30°C on the cox diagram are shown in Table 3 below.

- 41 -



500 ng of preparation. The inpregnated carrier was set in the apparatus
after acetone vaporized. The pesticidal conponents tested were
‘terallethrin, enpenthrin, prallethrin, furamethrin, esbiol, and
resnethrin. The vapor pressure of the tested pesticidal conponents at 30C
on the cox diagram are shown in Table 3 below. 41 TABLE 3 Vapor Pressure
Preparation at 30C _(mHg) enpenthrin ..1.5x10'3 terallethrin 6.6x10'4
prallethrin 1.3x10'4 furamethrin 4.5x10-4 esbiol 1.2x10'4 resnethrin 1.7
x10'5 Test Results: As is apparent fr@maBlablde 2, the tested pesticidal
conponents, while having a vapor pressure as low as from 1x10-3 mrHg to
1x10-6 nmmHg, achieve a lethal activity of 100 t YVagi¥o®wesswpplied to the
met hod of the present invehReParatiemprising applyimt B304 r current to the
preparation-retaining mnaterial, exhibiting an extremmHglkxcellent control
effect on insect pests. EXAMPLE 2

empenthrin -.1.5%x1073
terallethrin 6.6x10"
prallethrin 1.3x10°*
furamethrin 4.5x107%

esbiol 1.2x10%
resmethrin : 1.7x10°3

Test Results:

As is apparent from Table 2, the tested pesticidal
components, while having a 'vépor pPressure as low as from
1x107? mmHg to 1x10°® mmHg, achieve a lethal activity of 100 to
80% when applied to the method of the present invention
comprising applying an air current to the preparation-retaining
material, exhibiting an extremely excellent control effect on
insect pests.

EXAMPLE 2

A test on insecticidal effect on common mosquitos was
carried out using the system for determining airborne
concentrations shown in Fig. 6 (spatial capacity: 24 m?).

A fan type insect pest control apparatus having.the
structure shown in Fig. 2 and having fitted thereto a honeycomb
carrier (70 x 70 x 15 mm) impregnated with 4.5 g of empenthrin

was put at the prescribed position of the system. For
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A test on insecticidal effect on conmon nosquitos was =garried out u5|ng
the systemfor deternlnlng airborne concentrations shown in Fig. 6
"(spatial capacity: 24 nB). A fan type insect pest control apparatus having
the structure shown in Fig. 2 and having fitted thereto a honeyconb
carrier (70 x 70 x 15 mm) inpregnated with 4.5 g of enpenthrin was put at
the prescribed position of the system For 42 conparison, a commercially
avail able liquid type electric nosquito control apparatus using

pral | et hri ncompansedn, Two coyme lsoneyaaila§leo f@qgsdoft}mﬁt Brdemrtirégse
mosqui tos (female adult) were set 150 cmor 75 cmhigh fromthe floor. The
appar at us VBRSOpLEat eantspl 2aRBAFatug pPEiNGr PraftetBginhyasosfeor every 10
m nut es and counted t he nunber L knockdowns._After %he test, the insects

knocked down were ptit® Fﬁgﬁsp93§ ERHR AR 3L figer 2 ansnPgﬁeﬁrntheuse

nb f dead d. Th bt d
Table 4 bdvergutPSF <l Sentfife BRI 4 At taho shop B angh gl 4 2om, phe

| ect | t t f
K120, and charodher Mg, gﬁﬁ’géhme’rs?&?af PR P E pofar o osp St Rl

4 Mortalitysafdesq ¥oQdH rf)m% 3 0( 88 nu ke 9bhdf E QMR FL P Un el f HeM

Fl oor 150 cm 75 cm Average 150 cm 75 cm Aver age
' . knockdowns. After the test, the insects knocked down were put

in a plastic cup. Twenty-four hours later, the number of dead
insects was counted. The results obtained are shown in Table
4 below.. It is seen that the fan type apparatus and liquid
type electric apparatus (prallethrin) are equal in knockdown
effect in terms of KT; and that the former is superior to the

latter in lethal effect.

TABLE 4
Mortality after
KTso (min) 24 Hours (%)
Height from Floor Height from Floor
150 cm- 75 cm Average 150 cm 75 cm Average
Fan type 69 69 64 51 59 55
Ligquid type 102 82 92 11 15 13

EXAMPLE 3

A test was carried out in a test room having a spatial
volume of 24 m’> under the following conditions, and the
knockdown ratio (after 24 hours) and the mortality (%) in
cockroaches were examined.

The insect pest control apparatus of the present

invention was put at the center of the floor of the room, and
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Fan type 69 69 64 51 59.55 Liquid type 102 82 92 11 15,13 EXAMPLE 3 A
test was carried out in'a test roomhaving a spatial volune of 24 n8 under
"the following conditions, and the knockdown ratio (after 24 hours) and the
nortality (% in cockroaches were exam ned. The insect pest control
apparatus of the present invention was put at the center of the floor of
the room and 43 two cups each containing 20 cockroaches were pl aced at
each of the two opposite corners of the floor. The pesticidal conponent
shown i n TabbecBpshehoWw waptainlingsédl ¢pockroachespparatpiated abrathutafve
24 hours. As-.test insects, sensitive GCerman cockroaches (Blatella

ger mani ca) thrd t¥Asi ePpesitepksarnaws codkr $heheflepsri pl aPke a HeAtifissslh)
were used. The preparation-retaining material used was ?repared by

i mpr egnat i ﬁ@maori&ﬁéycshewearwer'l‘f(bﬂgex S70bRley nifpsri geleasgfdt nframo thef

t he pesticidal conp The resul t ai ned_are shown in Table 5. 44

onent . bt
TABLE 5 PegPPEFaﬁPs(fg%oﬁ%‘h?ec‘Eﬁb%%ti‘} STP“C%T nBf- SRk ybR BNt Kn &N Ve

Cockroach g2%§£ga0hcockroaches (Blatella germanica) and sensitive

smokybrown cockroaches (Periplaneta fuliginosa) were used.

The preparation-retaining material used was prepared by
impregnating a honeycomb carrier (70 x 70 x 15 mm; Fig. 3) with
1.0 g of the pesticidal component.

The results obtained are shown in Table 5.
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‘Ratio (%9 (Sensitivity) (Sensitivity) 1 hr 002 hrs 00 4 hrs 00 24
"hrs 90.0 65.0 Mortality at 90.0 75.0 48 hrs (%9 EXAMPLE 4 Fornul ations for
‘Honeyconb | npregnation: No. 1: enpenthrin 4.0 g N-benzoylvalin 0.05 g
ethanol 0.50 g Irganox 1010 (G ba-Geigy Corporation) 0.1 g ,
(tetrakis[nmethyl ene-3-(3,5-di-t-butyl 4-hydroxyphenyl)propionate) The
above conposition was infiltrated-into a honeyconb carrier of 66 x 66 x 15
nm No. 2 enpenthrin 1.0 g 2,2 -nethylenebis(4-nethyl-6-t- 0.15 g
but yl phenol ) pipéronyl butoxide 1.5 g ikﬁ Bbgve conposition was infiltrated
in.a honeyconb: carrier of 50.x 50 BE Smm - 45

Pesticidal Component

._Empenthrin
German : Smokybrown
Knockdown Cockroach - Cockroach
Ratio (%) (Sensitivity) (Sensitivity)
p 1 hr 0 0
2 hrs 0 0
4 hrs 0 ) 0
24 hrs 90.0 65.0
Mortality at 90.0 75.0
48 hrs (%)
EXAMPLE 4

Formulations for Honeycomb Impregnation:

No. 1:
empenthrin 4.0 g
N-benzoylvalin 0.65 g
ethanol . 0.50 g
Irganox 1010 (Ciba-Geigy Corporation) 0.1 g

(tetrakis[methylene-3-(3,5-di-t-butyl-
4-hydroxyphenyl )propionate)

The above composition was infiltrated into a honeycomb

carrier of 66 x 66 x 15 mm.

No. 2
empenthrin : 1.0 g
2,2'-methylenebis (4-methyl-6-t- 0.15 g
butylphenol)
piperonyl butoxide 1.5 g

'Thé above composition was infiltrated in-a_hoﬁéycomblzfm :

. carrier of 50 x 50 x 15 mm.
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‘No.. 3: allethrin 1.5 g S-421 1.5 g 2,6-di-t-butylhydroxytoluene 0.2 g The
- above conposition was infiltrated in a honeyconb <carrier of 50 x 50 x 20
‘mm No.,4: tetranethrin 1.3 g 4,4 -butylidene-bis(3-nethyl-6-t- 0.01 g
butylphenol) The above conposition was infiltrated in a honeyconb carrier
of 50 x 50 x 10 mm No. 5: prallethrin 0.5 g

2- hydr oxy-4-n-octyl benzophenone '0.2 g The above conposition was
infiltrated in a honeyconb <carrier of 30 x 30 x 20 mm EXAWMPLE 5

Forrmul ations fqQr -Solutions: No. 6: enpenthrin 5.0 g

2,6-di-t- bHPyI ydroxytoluene 0.6 g perfume 0.1 g ~rblyr. its JA:. 4.
allethrin 1.5 g
S-421 - _ 1.5 g
2,6-di-t-butylhydroxytoluene 0.2 g

The above composition was infiltrated in a honeycomb

" -

carrier of 50 x 50 x 20 mm.

No.:4:
tetramethrin 1.3 g
4,4'-butylidene-bis(3-methyl-6-t- 0.01 g
butylphenol)

The above composition was infiltrated in a honeycomb
carrier of 50 x 50 x 10 mm.
No. 5:
prallethrin 0.5 g
2-hydroxy-4-n-octylbenzophenone 0.2 g
The above composition was infiltrated in a honeycomb
carrier of 30 x 30 x 20 mm.
EXAMPLE 5 .
Formulations for Solutions:
No. 6:
empenthrin 5.0 g
2,6-di-t-butylhydroxytoluene : 0.6 g

perfume
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- 46° kerosine 35 M  No. 7: prallethrin 1.3 g

" 2,6-di-t-butyl hydroxytoluene 0.1 g perfunme 0.1 g kerosine 40 mMl EXAMPLE
'6 Water-based Fornulations: No. 8. enpenthrin 2.0 g butyl carbitol 25 n
propylene glycol 17 mi  water 8 m  butyl hydroxytol uene 0.20 g | NDUSTRI AL
APPLI CABI LITY Currently avail able insect pest control nethods and
apparatus using effective pesticidal conponents are of the type that the
active ingredient of a pesticidal preparation is vaporized and diffused
under heating condjtions. However, the 47 methods and apparatus used
under heating cond{"Fr8F¢™&re acconpani ed by an increase in 8é&nBérature of
, the equipggnt Qr surrounding tenperature, involving a danger of a burn.

On the oth 'h;ﬁd, known i nsect pest control neans using preparations
whi ch are effectivgrggq%ghggg-heating : | 1.3 g
2,6-di-t-butylhydroxytoluene 0.1 g
perfume ' 0.1 g
kerosine - 40 ml
EXAMPLE 6

Water-based Formulations:

No. 8:
empenthrin 2.0 g
butyl carbitol 25 ml
propylene glycol 17 ml
water ' 8 ml
butylhydroxytoluene 0.20 g

INDUSTRIAL APPLICABILITY

Currently available insect pest control methods and
apparatus using effective pesticidal components are of the type
that the active ingredient of a pesticidal preparation is

vaporized and diffused under heating conditions. However, the
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.conditions, such as DDVP, involves a safety problem Preparations which are
known to be effective in insect pest control but are not considered to be
"released in a concentration sufficient for insect. pest control under non-
heati ng conditions only by bl ow ng have been studied systematically by
anal yzi ng the vapor pressure vs. tenperature relationship plotted on a
cox-.diagram As a result, it has been found that an extrenely excellent
pesticidal effect can be obtained sinply by blow ng air under non-heating
condi ti ons mgthodsngandsadppanatyet esédctundepesieatiay ocxopbieidnsihiade is
hard to vaporize at nornmal tenperature, preferably a conponent having a
vapor pressa@fFgonpaniigiebyt RanilgreaFemifg tempgagturst idf hreefequiliment or
conmponent having a vapor pressure of higher than 1x10-7 and a boiling
poi nt of nofUFERERALREn teTPOLAtUKRKgINYRAVANGr 8, dengssy @fer® busrent i on

makes it feasible t devel op a nethod and an apparatus for controlling
i nsect pests mhich85r§%§|ﬁﬁhﬁra gndaf AN LPRECEORRTE | GRALTBRe N

CLAIMS 1. An_i t t trol_nethod whi rises: ting o
carrior a pPBbAFar PERCREBREAM| N HI"| T TR PELtS C MRS O RFBIIRR ng

select ed Tr0ghgouPOHRCS <iBhChs2hBY B dnk81vHaPT LLeAY, AOLiIe,f ePerature

to prepare a preparatfon- retainrng’nateria i'ng

preparation-retai ni poegRELEIShs *R1ERMAE hditn ALSAM A AW I A Fldect

current raised by a
pest control but are not considered to be released in a

concentration sufficient for insect pest control under non-
heating conditions only by blowing have been studied
systematically by analyzing the vapor pressure vs. temperature
relationship plotted on a cox 'diagram. As a result, it has
been found that an extremely excellent pesticidal effect can be
obtained simply by blowing air under non-heating condipions bf
using a safe and yet effective pesticidal component which is
hard to vaporize at normal temperature, preferably a component
having a vapor pressure of higher than 1x10°7 mmHg at 30°C,
still preferably a component having a vapor pressure of higher
than 1x1077 mmHg and a boiling point of not lower than
120°C/1 mmHg.

Therefore, the present invention makes it feasible to
develop a method and an apparatus for controlling insect pests

which are simpler and safer than the conventional ones.
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~bl ower neans; and rel easi-ng the pesticidal conponent fromthe
preparation-retaining nmaterial into the air under non-heating conditions
‘to control insect pests. 2. A insect pest control method which conprises:
supporting on a carrier a preparation containing at |east one pesticidal
conponent sel ected from conpounds which are hard to vaporize at nornmal
tenperature to prepare a preparation- retaining material, said conpounds
bei ng 1-ethynyl - 2- net hyl - 2- pent enyl

dl -ci s/tran§I8IM8 2-di met hyl vi nyl )-2, 2-di met hyl -1 - cycl opr opanecar boxyl at e,
d-trans-2, 3,5, 6-tetrafl uorobenzyl -3- (2,
2-dich|oroviny|)-2 2-di met hyl -1 - cycl opr opanecar boxyl at e,

(5-benzyl -3-furyl)nethyl d-gcis/trans- chrgsanthena e, ) '

d- 3-al I yl - 2- net hyl "3 oxénz R TpeREETy| CoRtFShs Metiiaf anbhehateomprises :
5- propar gyl - 2-f ur d-ci s/trans- chr nt hena
(+) - 2- net hyF“EP8%§1§9(E pPopYhyifra? BFEPE é‘%ﬁgﬁwc’“talnmg at least one

+ /'t t I I t

i ci st angoseyeka? BEBLAenE se1BLLLL e ol MaoUnaE SRt ol Gh ¥ Sttt oo

th f 49, I t h t h t

mater i al {0 SoatAer (he R at Lonten Y ace chrrERFe 3 'SZDQr A e

nmeans; and ggkg2fing hde€ePesi} Cddleds W%ﬁeﬁéﬁﬁlémeﬁftalnln% material
preparatlon retal ning material into the air under non- eatl ng tlons

to control teseentpest sthd. pABpaPSELONPEGIHC N I @k raRRANARIMS Mié}éh by a

conprises a nain body having a ventilation neans led to a vent hole and a
blower means; and releasing the pesticidal component from the
preparation-retaining material into the air under non-heating
conditions to control insect pests.

2. A insect pest control method which comprises:
supporting on a carrier a preparation containing at least one
pesticidal component selected from compounds which are hard to
vaporize at normal temperature to prepare a preparation-
retaining material, said compounds being l-ethynyl-2-methyl-2-
pentenyl dl-cis/trans-3-(2,2-dimethylvinyl)-2,2-dimethyl-1-
cyclopropanecarboxylate, d-trans-2,3,5,6-tetrafluorobenzyl-3-
(2,2-dichlorovinyl)-2,2-dimethyl-1—cyclopropanecarboxylate,
(5-benzyl-3-furyl)methyl d-cis/trans-chrysanthemate,

d-3-allyl-2-methyl-4-oxo0-2-cyclopentenyl d-trans-

chrysanthemate, 5-propargyl-2-furylmethyl d-cis/trans-
chrysanthemate, (+)—2—me£hyl—4—oxo—3—(2—propynyl)-

cyclopentenyl (*+)-cis/trans-chrysanthemate, dl-3-allyl-2-
methyl-4-oxo-2-cyclopentenyl dl-cis/trans-2,2,3,3-

tetramethylcyclopropanecarboxylate and/or isomers thereof
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:-preparation-retaining material conprising a preparation...supported on a
carrier set at one or nore |locations within the ventilation nmeans, wherein
"the preparation-retaining material contains at |east one pesticidal
conponent sel ected from conpounds which are hard to vaporize at normal
tenperature; and the preparation-retaining material set in the ventilation
means 1 s brought into contact with an air current raised at the vent hole
under non-heating conditions. 4. An insect pest control apparatus which
conpri ses a2NA4PR WowWlagnashgtheventi| f9Hneahbel arannce tiem-tedlad rdmgy a
preparation-retaining material conprising a preparation supported on a
carrier set maf‘eﬁhélogonﬁ?’étPBEaFFEnEr%P?ﬁ‘FEl?ﬂerVérﬂ“PI%&IF SHHITR&Ms rajisedei n

t he prepar a%i on- rg(t)ai ni ng_mater i%I %\ﬁont ai.ns_at | east ope pesti cidal
conponent s8¥eBt BUCY PO TohAMYS FRF0T HHRrRPR | RNRRNGTGy hgrom
T e Seha B AR AL O hAKRHR B APt ave-
d-t -2,3 =1 et IO | -3- .
(Z,E?S?Chlo?ge?ﬁ§§)§g§g¥gﬁﬁggﬂép-F§8§5F%p%86§ﬁgb5FﬁngIate, 50 a

(5-benzyl-3-Turyl)mgt hyhnd; g58L1" 388¢ COENEASE NEHBL at i i
d-3-al |l yl - 2- met hyl - 4- oxo- Zl-'cycl opgﬁt enyl d-trans- c rlflssaml}%cehn&oéﬁprlses a

5- propar gyl m&i h UpyiEhaY¥ing- &1 $EhtaNatiohr Weanlsha@t @0 a vent hole and a
(+)-2-net hyl - 4- oxo- 3- (2- propynyl )-2- cycl opentenyl -
(+)-cis/trapsepdrysdshheasienify- 3wddetiat comprising a preparation
supported on a carrier set at one or more locations within the
ventilation means, wherein the preparation-retaining material
~contains at least one pesticidal component selected from
compounds which are hard to vaporize at normal temperature; and
the preparation-retaining material set in the ventilation means
is brought into contact with an air current raised at the vent
hole under non-heating conditions.
4. An insect pest control apparatus which comprises a
main body having a ventilation means led to a vent hole and a
preparation-retaining material comprising a preparétion
supported on a carrier set at one or more locations within the
ventilation means, wherein the preparation-retaining material
contains at least one pesticidal component selected from
compounds which are hard to vaporize at normal temperature,
said compounds being 1—efhynyl—2—methyl—2—pentenyl dl-
cis/trans-3-(2,2-dimethylvinyl)-2,2-dimethyl-1-
cyclopropanecarboxylate, d-trans-2,3,5,6-tetrafluorobenzyl-3-

(2,2—dichlorovinyl)—2,2—dimethyl—1—cyclopropanecarboxylate,
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-met hyl - 4- oxo- 2-cycl opentenyl dl -cis/trans-2,2, 3, 3- tetr.aaethyl

cycl opropanecar boxyl ate and/ or isoners thereof and/or anal ogues thereof;
"and the preparation-retaining material is brought into contact with an air
current raised at the vent hole under non-heating conditions. 5. An insect
pest control preparation used in the insect pest control- - nethod described
in claimse 1 or 2 or the insect pest control apparatus described in clains
3 or 4, which conprises at |east one pesticidal conponent selected from
conpounds WhiPctP @R & YHar 3~ £ 8 rwadpbre£dyadt nodmsli g Ahpens e kry ssai themapounds

bei ng l-ethﬁg%g-z-qﬁéhyl-2-penteny| dl -
ci s/ trans- 3902 2adilwet nA-vraFhy b-4-Rr¥ecdt cye lgpeagrenadecar Hoxyt anes, -
d-trans-2,3 6- t et.r.af | uor obenzyl - 3-

2, .
2- di chl or ovFRyFPEE SRHeS hy! - | -'@&?Eﬁ(ﬁ%én%cﬁ%ﬁwéwl d-cis/trans-
5-b | - 3- | d-cis/t -ch hemat e,
-5 al 1yl - 2o b A PR £t &) BN 2t BT Ao Bhr sat naaRy Y 1) ~2-
5- | 22z | d-gis/t - ¢h t henmt e,
(o S ety P SREPEER R e e s i iR erte,  d1-3-allyl-2-
(+)-cis/traps ysamchfaatzeucglnt%- Jx¥|e|'n§r;)l met ha{'l—_ﬂ%fgﬁ%aqygl

R Peor
dl -cis/trans-2,2Z,3,3- 51 tetrane cyc ropanecarboxylate an /'ot’ T $oners
t her eof andéefaﬁaahymuyélbbebg%ecﬁrbéx%%@eer Adt LUELBPe®s thereof

preparation-retaining material, wherein; when the preparation-retaining

material canm/osi ngnalpigRlesr atildy<dPorded opha C%&@b@&dﬁid%ﬂréﬁdﬂﬂfhg
material is brought into contact with an air current raised at
the vent hole under non-heating conditions.

2. An insect pest control preparation used in the
insect pest control method described in claims 1 or 2 or the
insect pest control apparatus described in claims 3 or 4, which
comprises at least one pesticidal component selected from
compounds which are hard to vaporize at normal temperature,
said compounds being l-ethynyl-2-methyl-2-pentenyl dl-
cis/trans—3—(2,2—dimethylvinyl)—2,2—dimethyl-l—
cyclopropanecarboxylate, d-trans-2,3,5,6-tetrafluorobenzyl-3-
(2,2-dichlorovinyl)-2,2—dimethyl—l—cyclopropanecarboxylate,
(5-benzyl-3-furyl)methyl d-cis/trans-chrysanthemate,
d—3—allyl—2—methyl—4—oxo—2—cyclopentenyl d-trans-
chrysanthemate, S5-propargyl-2-furylmethyl d-cis/trans-
chrysanthemate, (+)—2-methyl—4—oxo-3—(2—propynyl)—2-
cyclopentenyl (+)~cis/trans-chrysanthemate, dl-3-allyl-2-

methyl-4-oxo-2-cyclopentenyl dl-cis/trans-2,2,3,3-
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~the ventilation nmeans of,.the insect pest control apparat.us described in
claim 3, said preparation conprising at |east one pesticidal conponent
"sel ected from conpounds which are hard to vaporize at nornal tenperature,
the material does not block an air current in the ventilation neans. 7. A
carrier constituting a preparation-retaining material, wherein, when the
"preparation-retaining material conprising a preparation supported on a
carrier is set within the ventilation neans of the insect pest control
appar atus teszemesdyileyclapropanegsiadborydatst i andbopr i ssogeats | adsdrane
pestici dal conmponent sel ected from conpounds which are hard to vaporize at
nor mal tenpéPé(QFean&ﬁeg§3ﬁdt88ﬁ686nds bei ng 1-ethynyl - 2- net hyl - 2- pent enyl

dl -cis/trans-3-(2, 2- dlnethglv n¥
2- d|nethyl-l-cyclopﬁOpaﬁec% 56%? at%Pn§F%F%ﬁ&99 a preparation-retaining
2,3,5,6-tetrafl uor ben

% dICh rOVI di net hyl - | - .
cycl opr opanB8&PEELYI at'® ef%& éni’ ?yﬂ@?ﬁh%ﬁﬁt{P% EPta4psng material
0t Yane: cnr Selprizin 'egyéran%M’P 58?8°%tr%n§'9ﬁp%m e?ﬁ%ﬁﬁd& set within

d-trans-chrysa opar gy

chrysant hemge, \xeﬂtﬁmwméae;o oF (é}@renxexp p%ftcysg B Waats

(+)-cis/trans-chrysant hemat e, -3-all 0XO-

dl - ci s/t rggg?gfzgﬁgaolﬁzcmﬁwﬁwm %AM Jg,}gg f@d{e%se e
gues thereof, the nateria does not C air
current in pbetyenthllatbRpoRBARDSsete®Bed from compounds which are hard to
vaporize at normal temperature, the material does not block an
air current in the ventilation means.

7. A carrier constituting a preparation-retaining
material, wherein, when the preparation-retaining material
comprising a preparation supported on a carrier is set within
the ventilation means of the insect pest control apparatus

_ described in claim 3, said preparation comprising at least one
pesticidal component selected from compounds which are hard to
vaporize at normal temperature, and said compounds being
l-ethynyl-2-methyl-2-pentenyl dl-cis/trans-3-(2,2-
dimethylvinyl)—2,2—dimethyl-l—cyclopropaneéarboxylate, d-trans-
2,3,5,6-tetrafluorobenzyl—3—(2,2—dichlorovinyl)—2,2—dimethyl-1—
cyclopropanecarboxylate,(5—benzyl—3-furyl)methyld-cis/trans—
chrysanthemate, d—3—allyl—2—methyl—4—oxo—2—cyclopentenyl

d—trans—chrysanthemate,5-propargyl—2—furylmethyld-cis/trans-

chrysanthemate, (+)—2—methyl—4—oxo—3—(2—propynyl)—2—
cyclopentenyl (+)~cis/trans-chrysanthemate, dl-3-allyl-2-
methyl-4-oxo-2-cyclopentenyl dl-cis/trans-2,2,3,3-
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tetramethylcyclopropanecarboxylate and/or isomers thereof
and/or analogues thereof, the material does not block an air

current in the ventilation means.



