; e3ed dT$8H 6~ T g0"1 DESCRI PTI ON HEAT TRANSPI RATI ON METHOD, HEAP
TRANSPI RATI ON CONTAI NER AND HEAT TRANSPI RATI ON APPARATUS USED I N THE SAME 5
[ TECHNI CAL FI ELD] The present invention relates to a heat transpiration

met hod used Foe exterm nating insects indoors, a heat transpiration
container used in the nethod, a heat transpiration apparatus for 10
transpiring a chemcal used for killing or repelling insects, giving out
fragrant, deodorization or other purpose in a stable manner For an extended

period tinme, a heat transpirati on[@g@m[@ﬁﬂ a nethod thereof preferably
enpl oyed for the sane, and a nmethod of controlling the treat transpiration

t enper at uRBEAS t TROSNST AT i rgidal hpi cal. product: i ndoors.
BACKCRCIJN%RT For heat transg?}gtigﬁgg{ @r@’ect$§c%gl - ER AGHOWN
net hods h NIRETN BT wp j L | iquid that 20 noves up
in an absorbent wick sovg ?ﬁ?ﬁ%&%%fﬁm@ﬁgwﬁwﬂw dJS&T Igati ng
an insect TeIBasAahEM cal adsorbed into a porous base such as fibrous plate
(solid nmat) so as to transpire the insecticide, anobng others. In the ease
of the former method, since the insecticide is used E5 in the form of
solution, preparation of the insecticide with water a added thereto | oads
to poor s il t j;ration which makes the nmethod not suitable far
evaporatiFr:lg]@'Ej elt%lgeﬁnil’c}gﬁf];@ér a long time. Although the Latter method using
t he mat does Nof erH)I Ofx:}li 6 sol vent, substantial part of the chem cal
remai ns wi t hout' BErS StFAiierdaon aindate aopi hatitorraskiphiah Bt Gyt a | Ong
peri od ofusteidr? cannot he axpected. Thus main object of the presen
i nvention e (8 BrRESTHANE bR inseains i dadigna ﬂﬁdtoﬂ-ﬁ?egﬂ?hﬁoq efficiently
con

transpi ri?fqﬂét he chem cal 10 and a heat transpiration talner used for the

same. An ALIRBT e dotn tthe wredhedt a heaptirgR sis rovide a heat
tran]s(gi ration apparatus capable of transpiri ngbtﬂ%ﬂgﬁeﬁhgfa&%gn% over a
| ong i

met hod tBeirtrg{pf. 15 DéSCL%URE OF | NVENT rought ¥ Y¢Se& e g o sol ve
the probP&hdragzentpdeodboiastibher BYEDL f the present invention found
a fact that 20 I.;E]]lraganspi ration of insecti c%r&%p%csﬁelr% 3a?t536ﬁf3hmﬁﬁ’(ﬂ?mf%er
ef fici engd chlrerte diphireévediky, Heatin ' ticidal technical product
t han usi ng %Ir:) transpiring |iquid o \g/,\thrlgc E&’\r%g%ﬁ'rm} &% ' Aalidg it
possi bl emes hodatisgr sl $Refdrn$He6 td 4] m,cal stably over a Long period
optima, thus conpleting the prgsenPﬂ%ﬁ(gﬁfgﬁ? PEOEr FTHY & B edbodhef present
i nvent i oronizioblie gt fige i];rbs‘ﬁg;cgligﬁil&ﬁg echnical producf is 3 transpired by
heating, it becomes unnecessar %rghﬁﬂ(sﬁe]tgmspoq%h‘tref I Heerspiramg iz at i on and
accdbdi nglsyctiidhbttbRAWLS en .wat er sol ubl e and oi |l -based properties as
in the case of insecti c?d%ll B%I&u@ﬁ‘f’géﬁ%f’ﬁrﬂ qui d phase, enabling it to nmake
the container and the 5 apparatus conpact. The heat transpiration nethod
according to the present invention is a nethod for exterm nating or repel
verm n tfpat c kS e{H4/d in that the insecticidal technical product or
a nodified inse@?ﬁgﬁgliFﬁhni cal product made by adding an additive 10 to
the former is %ef\,a‘ﬁ%g io transpi.re. The insecticidal technical product
according to foa Rk hENPRIEHEP B F nfseditid ad e Hens esd s isQ@ LCOMponent  per
se that sﬂcgo i ncl ude sol vent, and may be a m xture of two or nore
i nsecticlde ¢ Err%é‘ﬁrgn ¢en Enpwn fe herdenti o dahnhﬁi?fi'i‘ligcﬁlqﬂﬂqqlui&{ is the 15
tiﬁ_{dve conponent per se, an insecticidal mat of non-solvent type does
not™ fal P WThI'R thadsebperkyint mdchresastid m@éﬁﬁ@.tg@?réﬂgﬁg.i ci dal
t echnic hpgaoduct éusci?pl in the present invention refers to thos8%prepared by
addi ng t Apghbss HE dgh s mer agRhi Iseh d RS PL AL requl ators, particle
si ze relgéué ator%,eas%abi lizers, 20 antioxidants, u?’%?ggﬁ&?‘g? 3 RRTBAFors and
col or ant%5% §ucheas doeings pdate {eshni malt) Rpogduct .. Accor.di to the heat
transpiration method of the present inventi on,%ittléiﬂswbr%gg‘?abl e to put the
i nsect i¢i%¢4ficidehpineah prtddirgt or the nodified insecticidal technical
product in aIcont ai ner and 25 heat the container thereby to transpire the
i nsectici dal lmethmicagk of dhP TG QY. moedi fied insecticidal technical
p&gguct_. 'Ij'lr;efheat transpiration né‘t]ﬁlg&hlca)?’tgﬁgﬂﬁrt eH 59 ctiidel bnupatdes it
possi bl t oemsef Eeldhiani G ghni cal product or the nodified
i nsecticidal technical prodt?%’t%%\tf\})ﬁ%:tfe{ﬂ% Ugg‘ CouriRrelptideswith wakemut into
contact with the liquid surface of the insecticidal technical product or
the nodified insecticidal technical product. This increases the anmobunt of
an insecticidal conponent that is transpired. The heat transpiration nethod
of the present invention also 10 makes it possible to transpire the
i nsecticidal technical product or the nodified insecticidal technical

er *6YDBPIRINgea chdmatalt ua@&ﬁbf&iiﬂggﬁcgptﬁbﬁﬁin sed fzr the | ama and a
(1)

roduet—while the liquid surface of the insecticidal technical product or
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The heat transpiration container of the present invention 15 20 25 suitable
for use in the heat transpiration apparatus conprises the container body
that contains the transpiring liquid and the inner filmand the outer film
that are put one on another and close the transpiration aperture of the
container, Werein at |east the outer fiJlmanong the inner filmand the
outer filmis a gas-perneable film The2heat transpiration container of the
present ig SBHI‘?}{] naté]f;)xea enbossed to forma channel for supplying the
transpiri i el et dets ool fl;t:he inper filmand the outer film
The heat transpiration contai ?\Jer ?ﬁ‘t%tbﬁieﬂgr%f;grﬁ%n%Wéﬁ’cqlbh‘-’}ﬂwlpnwuemd by

cl osi ng t Hee ﬂﬂﬁ@th;(ptin'a:tti mitam&tfﬁg%‘(gp(}ﬁ%,cont ai ner body with the inner
film inserting a feeder nozzle, that 1's G884 Hrof SUPpRYioNg rthdotiranspi ri ng
liquid thilough the inner film into the container body, supplying the
transpiring liquid through the feeder nozzle into the contai ner body and

pl aci ng the outflthfouyn @ inner filmfor sealing. According to the
met hod of the pr esentgﬂi nvg(rjilfaitt(p)%: HJE%@FF‘I Wﬁﬁgéﬂl%mtbdupaeﬁt&néﬁﬁgﬁ)?oy
ilTing the

occurdi ngodsehhestipa L1 |,iguid that has spilled out when

container 5 with thepﬁqlﬁlgg‘%@t‘g#%ﬂ% CHAtpa lareimains esithnsat hefact ory

bondi ng. tARLHEFeNE transpiration apparatus of the present invention

conpri ses t heﬁcoent’a%gr{r%'&%IF%HP“C%HF&UME& beet rahop ?EWGHWiﬁe t he
e close the

inner fikaLaRd ﬁ&gﬁ‘ﬁgég‘%ﬁfi | mthat are put one on another an

transpiration aper *the container 10 body and a heater that heats the
cont ai ner bodyThwher ei.n the inner filmis a liquid absorbent film the
outer filmis A"JEsTdMnealsicé af tha @“dﬂaﬂp&hﬁm@xfti&ﬁ‘%gitB‘Z&?{DJ-gﬁm kes
cont act ]ygth t.he transpiring liquid. Since a part of th I &E #itdt hat is
a |iqui d - d8EEEekton Fm%hmkéapatbﬂéaﬂeﬁﬁdibnﬂyet}{iﬁgﬁﬁiirin liquid, the
tra?ﬁpi ri n‘g liquid is 15 absorbed into the inner TiTm Pﬁr%ﬂ"gﬁ' Fi'il@ﬁdorti on
by the cHpiId degidipaspisatiasn tonisfidg ﬁ@éﬁ Radli Lfuse over a large
surface area %t&gﬁi n%i de of the inner film As a #B¥ult, the transpiring
liquid can be ‘bRobaytt obpea cHEhaGro yter. filmthat is put on the

i nner f&l m over a large area of ?hsg:e#s%i %ﬁﬁ%ﬂé%ﬁﬁ BFo¥idama heafnot her
heat traR8pFPatdtonncapparaets @ t i.nvention suitable for use in

t he healtq tran?pi ration appar at Egtalgggﬁi %éﬁlseﬂ%%g &bﬁp‘?h%@s'ﬁ@l gbmbhi ner body
t hat coAF&rrsleohg pedbdmf tikge | L qQuil an. inner filmand an outer film
that are put one on anot her Ehg?fdlﬂc o%te@g%nwgﬁzb‘?‘ﬂﬁoméﬁlapemmmbf@f t he

cont ai nthe Fadye avbé it 2Reldper filmis a liquid absorbent film and
the outer filmis a gas 8 5 pernéable film The liquid absorbent film may
be J@n unwoven fabric. The transpiring liquid of the present invention may
be, be:f des the insecticidal technical product described previously, such a
mat er i alDBSCA,SERE 1 ef isinfectant, a fragrant, a deodorant or
an insecticide. ?{}%%F?ﬁ%‘e%&ﬁ@mmci dal technical product is a

i nsecti{@fde 10 15 conponent per se that does not include a solvent, only
several mlliliters of the insecticidal technical product is used at the
nost even inm&p&grat us de igned for long period of heat transpiration,
such that 12 hours>of* tFaHEH 'e’iS@AVpéldledpy(:b&m@ﬁﬂ%{:%ﬂ?é@rab%q,et0 60 days.

- Accor digagl Mlvetnﬂ% he@,transpi ration container is a small contadiner
conprising a sneet bhe g =int 9gvandion tthua o §CRSS tHymed at the center
t@jeoftré{?sg-rdeﬂﬁth of. about 1 to 2 mm Such a small container requires fine
adj ust nent o T8t n’ﬁbﬁ%‘ﬁwldaﬂmhﬁmmaltﬁjﬁegg{l@hqﬁc rarrﬁuo,t of
transpjration.  However, it is difficult to precise Cont oY emey

t enper a B sehivkeddu beatime aredh sedhe; AR .59,.85.L 9 keep the

opt i rru}%{enperg{%;e for 318 transpiration. It 1s a:‘ggpd'iugﬁcgu'i R0 set the
opt i mulitEmgdy ePhngughuid ne @ kB ok the heater for each setting
when the heating tenperature is changeﬁgérsg% atdﬁgdmﬂlé‘;ilﬁﬁ 14
transpl??%ﬁlgiﬁ tpoirratrtv@imstefeth@é&%iﬁ(ﬂrmod]? oo e fore the inventors of the
presegq}_n\ég&%pn i nvestigated 25 on a nethod o t PHET Enkpithe heat

t r ans @i H1ae lenpetBubr@ thpletin [ t he anoynt of transpiring liquid
sggp ?’tgé i nsecti ci de cond?ﬁne_ﬁt to%big%t %’g%gﬁppéﬁfﬁgﬁwriea&wdrdiﬁgrtdi ngdt hat
s ade et Bapeant uneeittidesj _ t .confains the transpiring liquid can
be controll ed by changing t%g%g%f)et Eﬁ% c?ﬁ@@e@é@‘@ﬂltﬂr@dmﬂti&
transpiration container and/or the flange size, even when the heater
tenperature i s kept constant, thus enabling it to adjust the anmount of
transpiring liquid to transpire. The nethod of controlling the heat
transpiration tenperature according to the present invention has been
conpleted on the basis 10 of the finding described above, and consists of

the—foHowng _net hods. (1) A nmethod of controlling a heat transpiration
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contai ner having the recess and the flange provided on the periphery of the
recess, surface tenperature in the recess nay be controlled by neans of
either the depth of recess or the surface area of the flange. 10 In order
to transpire the transpiring liquid by heating the container having the
recess that contains the transpiring liquid, the flange provided on the
peri phery of the recess and the rib that protrudes fromthe bottom of the
recess in%llg t he r%(;gsshspace, surface tenperature in the recess nay be
control | et 3R Spggasbpthexdtihy, lieasle cted from anong the depth of the
recess, the surface area of gt he flg%gs ?11‘?1J Cﬁés\%ﬂfﬁeué? & gelvemt gt V) As

descri bedhgﬁ‘é\tirauspj(raﬁiahyaﬁdvag({db =T mopynt . of the insecticidal
techni cal product is used since tfl{elirlﬁhi e? i isii g‘i“quhhﬁ‘éﬂleeaowrarteduct is

t he i nsectdlsibde wdaheRtsee does .not include a sol vent.
Therefore, the heat transpi rgf?ﬁﬁf@%ta@ﬁ Hethescaga gfiingecticadal i t has been
very di ffd}mrhﬁcgtloilyilﬁdj,ﬂd r.ecogni ze.the anount of remaining transpiring
liquid such as insectli Ci dgf‘aﬁgc%aﬁfn%%&&mmmew@mamnamajd ithesi mply
pl ace@ ompgherdeaid 65 Jiace. And it 25 is preferable that the amount of
transpiration is stabl’e when the 11 insecticidal technical product is
transpired OVe'T}ﬁé‘h%)é %nded per{.od of tinme. Therefore the inventors nmade a
research on the heat 5 10°T8!58!98 mefhosd aaconh mppartabuseans heat

t ranspi r?ﬁ{ré’ﬁtiﬁﬂ gé)d th%&h I%owit to easily check the anpunt of the
transpiring liquid Peff 'Og]g qrneﬁhfél‘meaatinr@nsniemuimlﬁgpttgia@qrs and are
capabl e gﬂaggicpé ai ni ﬁgl stabl e transpirati on over an extended period of
time. And {toGedirgddg that thehimsechizidaittet hanssi E%Hﬁ@ egnjainer filled
with the togﬁ?segir.i ng liquid is placed or held on the hea%er surface while
bei ng ti Mt 1heestierdalsis clatiicad preidige TR haNS@id n% | aHi,d makes
contact W EQ :[afhe transgarent or sem transparent gasperrregd Pe2 fAE venat
clos¥s tifethe REPIdaty Oradpdrttouteandgigel i qui d surface in the container can
be seen througﬂht he filmand the amount of the transpiring liquid that
remains after ahpenisedticidat asskhidtl 9F, asi |y checked. That is,
according tott_ he present invention, the ‘%@gtt Q??a’r@ﬂ%ﬁ?it § BHienther serves
as an i fdiveéatoen ofefehe to ermii Ak BGLRTPY e transpiring liquid as it is
pl aced or tge!éd on the heater surface ggmgéj%%g%%pﬁﬁg?cgtééttdwstnahspi ring
liquid tBGEwes splreegtsapdr megbhe 4 i e spventors further found such a
surprising fact that the anount of ln!tdr%'r‘f-sggi?fa V8P omageingenispide ng | i qui d
cont ai nédmpondémwetd. CBihad R8k § ijl.hzed. over a | ong period of time from
thglrfgarl y stage to the latter Igste?ég&gialtztre&hﬁﬁla??@ﬁuﬂheﬁtme heat

tr pi imséaticintaidfiind ced or .held on the heater surface while being
tilted by such an angl e argt Pkg Steera%ﬂ)fl??ﬁﬁc’r(h]hﬂw& oficlvessoheant dppgas

per neabtiee§iddt fAD Gy £ conpl et the present invention. As to the
reason why the anount gpeweaﬁggp?ﬁf? fesemt ansaspian.ngTHAui d cont ai ned

in the GHERIAG,L] .{ized when the heat transpiration container is
pl aced or hel%iﬁgrll ﬁ%ﬁgﬁjﬁgﬁi EFOgHPF%WI@ESPb@@mgt invéeehiody reply g angle

as the fHARsSPL-L hqui d .touches the gas perneable film it I's supposedly
because t he ggéb%g?‘?n?}bﬁ dFPgrﬁfzﬁﬁ@thﬁ@essémpéai;h{g higgitd are kept al ways
in stabclrgncsg)g}z?ﬁt with each other, Accordingly, the heat transpiration
apparat us a SnESgU FParspitrclei dmemighidd tofs,t Hg RiLIGAt | nvention
hayeg tgehtciggs itgqti on as described below. (1) A heat transpitation

appar atus’ ¢ Hi)‘?’? Y taaneeke ttimdribptomt had @(ﬁ'ﬁﬁ‘ﬁh'ﬂgrtocﬁ{g)gril L 19,8, cont ai ner
body that, contains a transpiring liquid and a transparen ycticida

semt rzﬁﬁglﬂﬁ%‘%pﬁ%@uﬁ%rmabl e film1l5 that closes a transpiration aperture
of the cont aii\%er Epdy, mGire;h is placed or held on a heater sur[face at such
an angl e as t¥§€0Ffumg portieghkbturd nk@yeES 1t lm A heat
transpiyirlgéril%n apparatus conpri sing agheat tnrg%g;f})ﬁorda?fgﬁ%db"rﬁ%mg

conpri O&orit asrerefoodyld hatp wOPL a1 transpiring 20 liquid and a
transparggt ord;gm'transparent gpas-perr%e§8?1élcflﬁf‘§1%?ﬁiéfllf‘car paduct

t r ans p?¥ &heomodpBeduies eaft i ¢ilag ] GQRLY; .. which is placed or held on a
hggt e(ra]%sutr]gﬁce that is disposed at §8§Lp§§g§ﬁ6I18 asomtainenmaplring |iquid
t ddchelded PidomtaiBpr e rBestid & | ratj,on.apparatus according to (2))
wherein the 25 heat transpi rgti onﬁ%%%gien@e ilgggP%e@abtemwm t he heater
surface 13 that is disposed at such an angle from 10 to 90 fromthe

hori zontal plane. (4) The heat transpiration apparatus according to any one
of (1) to (3), wherein the transpiration aperture of the container body has
5 inclined | ower end that becones narrower toward the end. (5) The heat
transpiration apparatus according to any one of (1) to (4), wherein the
t-a

RspH--pg-liquid_is an insecticidal technical product. (6) The heat
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15 5 53(b) and eventually touches the bottom 130a as shown in Fig. 53(c).
When the film 135 touches the bottom surface 130a of the container body
130, the transpiring liquid 133 is forced toward the periphery of the
container in an uneven distribution, thus making it difficult to precisely
know t he anmount of remaining transpirin% liquid 133 since the transpiring
liquid sonetinmes cannot flow down snootfily toward the | ower end of the

cont ai ner bogy 130. Therefore, the inventors nmade a research on the heat 10
15 20 tranpspdunat oontlomedifesd Hha | recisely know the anount
of the transpiring |iquid renainiﬁaﬁ%ﬁg¥gfééhéﬁﬁﬁngﬁ9 &t transpiration

appar atus and tRhehleedt tF2Rspidakdb at _enpl oy .t he heat
transpiration container. Thrp(;ugh tﬁ;hrggiggg?ocf;ﬁl? Pr\%;ggn¥dﬂﬂﬁr%th%, when t he

heat transpiked 110poSOIHIRI 13LEr : {n.verti.cal or tilted posture so that
the transpiring I?qui d touchlé%sﬁstlﬁlg%ﬁ}}emu\}\m‘ftéc%f!r?]a??rchlé@érl\mordli@ er ovi ded

in the COUH@Wifp@(PXnEQ@{iCE&aH& eg{q%é the_%&s}q&g% ent or semtransparent

gas-perneable filmso as to preveén é grBrpdrmmabdeichi ng

the bgtt omgfidt iner. bady,as the transpiring |iquid transpires,
entire transplisr?ﬁgqﬁ?éaozl Filcg\%ytthog\;é?gl‘i‘ﬁ sorfaen of thieeimsmutadiderl body,

and t her Aty de possible_ to precisely know the anmpbunt of

t r anspi rﬁfﬁghﬁl%%% ﬁ?ﬁagf“groé' o difie lnéa@tiic{éalspéchnim peedainer. Upon
this fi ndj;lyﬁ%,ithe i nventors conpleted the present invention. Accordingly,
the heat transpirateSnt oA WRE offan haspedsitu]l 2Emptanii PRaEQEPri ses t he
cont ai ner, bodg.th(ft opens at the top and contains the transpiring liquid

t herein, "AHHSPHE ‘ranspar ent or 16 sem transparent gas-perneable film
that closes the _aperture of the container body, while the container body

cl osed by the § heaﬁéﬁmbﬁmﬁibhmmﬁﬁodnoﬁitherpq%%re\fﬁi InJ&¥iiBLeyenti ng the
gaspge meg{aéli]g fi_‘lamfr(_)ﬂe;ouchi ng the bottom of the contal ner %oéyaéf’é) 5 the
tra ir S ofF Powel tsprannpitd ghié dnRE e, " this.constitution,.
the heat transpiration container does not Iglggéfgﬁge?%% HRTSFUEH AT cat or

when t hethempdifigdamserticiflal hechha®sPhrbg Wiy ecyeases so. that the
anmount of remaining transpiring liquid 1(gan gg{ precllgstg}eyims‘éﬁ@ctehe

amount off thanspecaididal tesRhisa[1Préd s emote: heat transpiration
contai ner may have such a const i tgfi onQ% Eg?'lﬂceolr]rlpor‘ﬁg]ees‘ffﬂ%e%‘Hﬁ’f‘g‘ﬂner body

t hat opetechatichbg rodmc@ng S8 aloNsh i.ring liquig,therein, and the
transparent or semtransparlge)nt Sas-%gg?r%ggﬂz fl??nﬁ%}arﬁﬁ' c @é%éntchéaa@‘erture

of the lheani@hAehbfGodYinMI8E LIt nt ai ner body has, on one end

t hereof, an extended por%lilon Eﬁeﬂbliéslﬁfl%gﬁ@altt 4 bt Frrmespiredhe Theection of
deptlh andaerspdis ol i dt fe the container body for forming the air
reservoir. Prpgvi di ng %gé g(‘%rg?\ge%fﬁﬁ &Poﬁ‘l Sﬁﬁlgéstrlilledpi%%h Wi fironset the

liquid lweMedh w8 iy i ner . hi.gh and prevent the 20 appearance of the
apparatus as the cglm%éér?%i%éal g%lrﬂl‘g C&:%”B%i‘ﬁ@ ofeldreadea tvitrialnes panatioinng t he

pr edet erg) | f . the.air |.reservoir. In the heat transpiration
cont ai né{r%gl?&%\rﬁ)g %4%33%?9?&8?{??6}911& suek asr aflevatg eovhabrihkibakdem
surface ?fa }Qg-deexten(c)]led ﬁorti.on ig 25 inclined so that the transpiring
liquid f1Sws® oW drnct i fiicgatiptautommobhle, evetibruati cperdn@rHigvwar d t he
bottom of the O[}t?@ &i%r body, while the container body is set in vertical
or inclined poSf i RS sPirehivedcpotimn Leedtiadihid vy UPPer position.
In é(ﬂl S Iposture, .since the transpiring liquid does not renmain in the
extendel PRFRITELIEN Rehh ot e fde Preaespiinabneior ARt @ H&fipbd LELd. 1N 2
vertical oy tilted posture, the anmount of the remaining transpiri’ng liquid
can be HBFR pFestartsr krmpvbeande d i Hdtr enBpirisdig | é&waqn‘é?"’b(f y eg up to
t he end%vvithout wast e. gle heat transpiration apparatus of (lfr‘é g‘r‘i sent
i nvent i BAUEES B thee etdtitd lzextH wical adr g @Ry ation.container is
pl aced &r htle_l dbi n Itq_[gle vertical or t?{ted ggghrgoggfl{%ﬁeﬁ%%ea&é?l rface so
t hat t hetalyraes bipionlgndti @i« s ke S £ G plat PE as-pernegble film The
heat tranépi ration apparatus of theg%rfggsteer?}te,i%@\?g&gicgﬁlwgf?ﬁaa&@?eri zed in
t hat t henaeat adddns, rahd GneqQ ) i ted.in 15 vertical or tilted
poa%}ure so that the transpi 5 n?ﬁ%ﬁ?ﬁ“%ﬁ@g tgl t@&seﬁﬁlﬁ t he gas- per meabl e
fi tio atrspisptiot ApertdANSPithiaNgy i Q4.4 anpl es of the transpiring
liquid of the presenit3 i nven?ipgr%llei (%Oc 1!u gﬁe?n%%{{ﬁragg?l Wg’rlﬁhntheépel | ent s,
fragrants, deodrants, 20 bactericides, antifungal agents and not hproofing
agents. The transpiring liquid is preferably used in the formof the
effectlive conponent (for exanple, insecticide conponent) per se like the
i nsecticidal technical product. (VI) 25 The present invention provides a
heat transpiration 18 apparatus that can nmaintain the chem cal agent such
—as-the insecticidal technical product under such a condition that it can be
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body and the upper end of the lid, and/or in the instrunment body when the
lid is closed on the instrunent body, and the first air intake port opens
at a position lower in the vertical direction than the | ower end of the
transpiring liquid holding body. 20 (8) The heat transpiration apparatus
according to (1), wherein a second air intake port is fornmed at a position
opposite to th i |lid in substantially herizontal direction in the

i nstrument bo%yduﬂre heat transpiration apparatus according to the present
i nvent i onisartscickalaclonmnséd tid 9 t heyeatin ection is covered 25 by
the lid that has aperture occupf%#g%g'pﬁ%gg{gﬁ&%ﬁgﬁ3ﬁP&ﬁbﬁthQﬂi 20 of the

surface afmespacidi eahk¥ind e £ Wal,LbY (9f, 6l ongated apertures occupy 40%
5 10 15 20 or nore of the surfaczg&yeelé%s%ﬁt?’r‘f’et FYPIIPE S acenr tagureat i on

enabl es ilody thw@i Wogsed 2q Si . | he transpired chem cal deposits
and remains in the gap of 't egegtgctééﬁarlgtseé’h‘d‘lf:ﬂipd’ﬁdwtm Asmbdifieded

resul tingnseceid861 ¢ Bt ate of transpiration which may occur when
the proporti on of apg§§ﬂ;‘l€al| EF?QEQFFHEW%W ofhtke tiheettizidnl taéhafkal

ef fi chengrodfudthen §hEM.GRl; can be mai ntained at a satisfactory level by
setting tqjﬁe pr opelrlapr o&cﬂlitbvr?’oﬁmgi?egﬁﬁm@rmla@db fofmt#ieatptonihé § Yhaf

el ongat eq; FJ%HEﬁ?ceal gnﬂpthe shorter side thereof is set to 5 mmor |ess.
Thi s confi%ﬁra ron pr 8vdHesingeckiadgh teahnécal pootpas sirighd M?&'ﬁ*{le he
apertur eiﬁﬁgcttiou(g:li E‘gc;{ he tfeati ng section or the transpiring 1 quid hol ding
body that has BE weal mosbietrat e mse wihen lthe e ctiGh 3 construction
t hat cancﬁe opeTed and c|l osed, a foreign matter that has stuck in the
aper t ur e“CaH 58! 37 Rrateddte toanspurhi ng t he heating section by opening the
lid. Thu&JZhe present invention provides the heat transpiration apparatus

t hat can conveniently used while maintaining the transpiration

effi’j@i ency of rﬁgegcal at a satisfactory level. The heat transpiration
apparatus of thaepresehtansyanition dpmys @S made in such a :
constitution as the plurality of el opngatae agg? Griees uliY B0 sr nore of
t he surfGRBPEIweS efcotrftaihbdl&m%rﬁ;ﬁatfz@q JN.di pension .of the aperture is 5
mm or | ess. 2f5 Thus the transpiration etg?{glhean(@f/a%?p’tlﬁé‘gclﬂﬂﬁil@aﬂncan be

21 mai nti@inegdiidn andas i SSeErOfiYu enpl oyi ng such a constitution as
the proportion of aperture ar ea i gﬂﬁé(ﬁ?érpﬁfﬁﬁ%’r?gf%(’félerreagdnc]asm lar to

t hat desuor EhadspheMmeon MY &ASe ign.matter can be prevented from
passing 5 through the awg)iarturg ‘?%g@‘?&?’é‘&l’aﬂ\m v, Jpapeng meaperfour e has,
bei ng netplplyitgdhieot S hdni I -as_the apertures are formed with maxi mum
di mensi on not | arger thanplgéﬁn%lgﬁggﬁdflk)regweteé‘ the ipsestfilmt and wascri bed

aboMe. bmtaddilh Qg S lid can he opened and cl osed, a foreign
matter that has st uck% P%gﬁg%gﬁ%&ﬁﬂ@ %@e@ﬁﬁltaénprémem avhileom 1@4ghi ng t he

heat i ngtE8Wut@? HYmC i the Lid. The opening may be forned in such a
shape as, for exarrrf)ll @fpfslgﬂ%,r *‘b@t aRd! e outandilkn isemteagoen or ot her
pol ygongkyshalfe tﬁilﬁlcl e or oval. The lid may also be, instead of open/close
construction, suc 5 that can be renoved and reattached. In the heat
transpirati onuAppar atus descri bed above, the plurality of apertures are
preferably for SHEh Regonttauctinn msatlomannhbe fshard g tyedguwle?ﬁof
i ncr eaS@%St_ﬁward th eaf{_{anzpi ring |liquid holding body. This cons {ttion
makes it ounPFkEISRYRL LK aze pubose OEdaE@ﬁiﬂﬁéhd(fEQ‘ﬂ}Q)lsgeﬁosits in the
gagoof the.aperture _and enables it to maintain the transpir V8% effici ency
of “Chertt 8414 4% sunplied fhacthe fepron grhp anevialto fine gailpbag g plural ity o
pillar si,#gteﬁlegi mt the plurality of apertures I the ﬁﬁptﬂtﬁ nal
directi ntl@atAnspirive bigdidr spreyd def ve,, for exanpl e,
tri anglliu{llar 25 gross sdﬁecti on (section of he %ﬁ?ﬁl%}fe?ﬁeﬁ% l?"st"Y%‘?/{éeFIh@d when
the pi FRBEriand piteculiliper peddhaUeared:f itudinal difrection) with
t he ba%]}al thlg;ﬁeg‘é1 |l ying on the front or gg@ﬁvgﬁggh&lw $wbtagenof he heat
t ranspitAatdwierabbar aves adksigrd Regy aboy, 10 15 transpiration aperture
is prefigrgbl y forned either bet ween &eailﬁlershﬁlgnﬁmc%(gii? i acheanegmper end
of theotitdeviramsiplieid¢ dideiLhWasgd Hhe i,nstrument body, or in the
ig%t/r urr}tfnt body. The transpired crlllceénmﬁé%S flgﬁﬁantoga@ﬁﬁﬁsﬁq epantwhemar | y
heavi | Ynommopattifothdtri HEni MGG nt body .l ocat ed. above the transpiring
li qui d hol di ng body. Wen the tﬁ aﬁgglil @ CHERFEAIN Bhpeointeinad bacbunul at es
on the portion |ocated above the transpiring |iquid holding body, rate of
transpiration decreases as a part of the accunmul ating chem cal sticks also
onto the lid and hanpers the air flow Providing the transpiration aperture
at this upper position enables the transpired chemcal to diffuse to the
outside of the instrunent body through the transpiration aperture w thout
—aceuml-ating Thus the transpiration efficiency of chemical of the heat

e o e S —— 4




20 exanple, as the transpiring liquid holding body is heated on the back so
as to transpire the chemcal fromthe front surface of the transpiring

| i quid hol di ng body. Such a heating section is | preferably used that heats
the transpiring liquid holding body over a certain extent of surface.

Di sposing the heater surface that involges t he heating section at an angle
of 45 with respect to the 25 horizontal “pl ane nmakes it possible to use both
a power outlet and a 24 5 table-tap receptacle unit having a power outl et

in the tobasudaeasedesftel. udd $9ca Myﬁglt?m@,%a%ﬁt\é I%En%rﬁ)g}/%%g&,ﬁ t h?} ¢
avi outle

both a power outlet and a table-tap receptacl e uni

in the tomswrddoserhen @ofteadad dPgel ! orgi:ng to .the present

i nvention, such a transpiring |i gﬁi 18f(t§gléle)ﬁa¢fglasciusgeﬁ‘éﬂ %gg‘f'%eﬂ?féat
transpi r atdmyy €0/t andethOoutae fif,ansplring liquid holding body that is made
of a flexible gas permeable f?lfrglgnég Iuea%?eg)ﬁ’eagioghefﬁg’f%lé? d@hd is filled
Wi th the hmaasdd 5k RGdiIRY I.S. sealed. The transpiring liquid bag is
preferably transparerllJt1 %lrijyg%ﬁlﬁ anseﬁ}ﬁ%ﬁpoé't OfEYst in a part thereof.
During use, thgt IS | i qui d. bag is heated so that the 15 20
transpiring |iqui Eﬁggﬁa{rﬂaﬁs Srpg a?’rﬂ’b%@?%ﬂ?&“@a@f plee mrsisea tfinvamnon| ded at
| east on ee.Si hereof . The,transpiring liquid is heated and transpired
whi | e intggn{e}c(ﬂ%\% P AL ReeferaRiabn dignidninkeed ustipnokoteg ronided si de.
[ BRI EF DI;?(%I PTI.P\I OF ,THE W NGS] Fig. 1(a) is a plan view show ng an
exanpl e G hEASOREhets: the 186K i har tedtersdthe tiranispéripresepiid nvention
ai d Fig. 1éb) is a sectional view thereof along line X-X. Fig. 2 is a
sect i onal™ Wy RWheneRm tinereb odutisthelds pk matdhonn26n ghntai f1as tPRRbSHiNLt h 2
gas-perneable filmthat is in use. Fig. 3(a) is a sectional view show ng
the gas- péitHdatfeches the izmeantilthe ThdeioindigatatioshniHals bl QGEQ pIRrought
into contact with each other, and Fig. 3(b) is a sectional view show ng the
rece]s%_ wie Mot kine weplypehensabhepising Bigradhat @Ry 4P thRehepl Gi9- 4(a) is
a sectional view showing the heat transpiration 5 container nmade in such a
struct ureuber fHens veleen itdhiededn t £ BallyRsodyctq.is | ess likely to spill
over, and Fig. 4(b) is a plan view of t?’rue contalner with the gas-perneable

filmrenoved fThemhbet tepnbpara9bn dFitaidel i.onal .vi ew showi ng the
heating instrunent for heat?ng the insect F%%&gﬁ}?‘%g’%ﬁg? glmb’fat'i'ﬁb(b‘f and the

heat 10 swetadie rfoti wie ¢RI ABLt ItRah gl ed in_the heating instrunent.
Fig. 6 is a perspective view show ng S??]légﬁgzltigﬁﬁafﬁ P GHENRTIEsS ting the

i nsect i ciddtainee s &plt hat QWi nEl nd Fig. 7(b) are sectional views
showi ng anot her for n?of t he heé?gtt?lfngfo@%ﬁ]lréﬂgclgﬂfléﬁgr‘%?‘.?tE‘S mRErg js a

schesat iG] 2AAXAASHAM:PG; at_.transpiration apparatus_according to the
second aspect of the \Séregg%altrﬁl?%h%\%e%ﬁ Br]# (g?%.o%aflé’tgeb&%@éwwéhei ew

show ng 34 : rQvi ded on the inner filmused in the heat
transpirat ingaﬁg%ﬁ?’gll ﬁg%}@?ﬂ? ﬁg%éee%%‘ﬁiialinﬁ\?el’f‘fh%?ﬁmmt tegst theioutmrschematic

di agram | xampl e where the heat transpiration container of the
pr esent f?lfr%@\é%#l%g%%@e ﬁgﬁ Tor'g "Imﬁe‘g{eep%ﬁfffa]é@ ishatg aissp er metadde VieIhi cal | y.
Fig. 11 ’Ii‘l'?e %r%ltan vi ew showi ng the heat transpiration container according
to another & od‘frr?é’rﬁp%?t‘c%cgpé%bﬁﬂl’ Phvbet poese biFventiba( mayt Be(d) are
pl an vi S shov& ngrt;[ he heat 26 transpiration container according to
furt her SAhROHEEd & Sdhent hapnehdop sawarlyingvidre tonsFigngi3faldte (d) are
sc ti ﬁ 1di agrams ghovvi ng the nethod of producing the heat transpiration
nét 1685¢ e g pEdbatimemiidn aonl tke utkd fidma sectional view show ng
an exanpl e of _a case where the heat transpiration container of the present
invention is hdedhpat H@&hﬁpﬁltaaﬂiopommira'nelii@ftﬁé(lﬁ-)esbﬁtqnmeq&igﬁq\gl show ng
an exanpl eéof Ee}g& io transpiration contai ner according to the present
i nvent i BROdnde ity claime tlse draaspiLnEbnVi | l.ine X-X. Fig.
16 is a s.gé;ilblonal vi ew showi ng thg heat trgﬁgﬁﬁﬁfg%@con S n&f bs°e'§f ed with
a gas- p®i ceiimémftlnat inSeitin BSE fo &i | ticesectional view
showi ng the heat 15 transpirati o% app‘gérlglt‘ l??éggg’o?}éléﬁgg{%egﬁgorenbodi ment of

t he presepplying the transpiring liquid through the inner film, into the

25 container body, supplying the transpiring liquid through the feeder




invention. Fig. 18(a) is a plan view show ng an exanpl e of the container
body according to the present invention and Fig. 18(b) is a sectional view
thereof along line X-X. 20 Fig. 19(a) to (c) are plan views show ng anot her
exanpl e of the container body. | Fig. 20(a) to (f) are plan views show ng
anot her exanpl e of the container body. l§i g. 21(a) to (c) are plan views
showi ng anot her exanple of 25 the contai'ner body. 27 Fig. 22(a) to (c)
are plan views show ng anot her exanple of the container body. Fig. 23(a)
and (b) anezplainio ehe cJ1onHing rafEHNa, { t O &l ne dy. 5
Fig. 24(a) to (c) are plan views sh%vwnn%isg%glt e?ﬁgx%%eﬂg% %@03 t ai ner
body. Fi gin@bt &)1k Fot Beaa1:€e P! [ oMW er. .exanpl e of the
contai ner body. Fig. 26 is ) sﬁcﬁgﬁgﬁgﬁewg%%ﬁ é)fstﬁ](feggﬂ%\? g .anot her
10 exanpl tnwéntibe heath I 2k i e Flg. 27 is a schematic
sectional view show ng Hle %ast@’H‘g‘ﬂ%E??g?%lg%&;ﬁgg?g%gr%pai to the
present i pEddiQR - dj t;anspi ration cqontainer on the heater
surface erect e%ﬁ\ﬁllré??}l@{ép?;.hg?gyilgéplggai ‘Euéws‘&%r%ﬁm% ¢OREAINETew

show rg t .f iration arat us according to anot her enbodi nent of
t he p?eseﬂ?tfﬁﬁggn{lﬂgga%?& tgg ﬁggﬁes@lﬁéﬁétqﬁ?ssﬁgﬁﬁbﬁﬁcwléwbghd\mgg t he
heat transpi rat%on gf ratus according to the present invention wherein 20
the transpirati Hogﬁ ?’(W TANSGTREY T apmagating, ofthye @@ seata schematic
sectional. vi ev¥1.showi ng the heat | transpiration container according to the
present iMVEROR CHBPTHEsHER® comdaiper Rodonthapaoatasnuisheg the same. Fig.
31 is a plan view show ng an exanpl e of the container 25 body of the
present iWHéSSPIsHE Ligygidyithe geney filan (20)d dbhe exidnfidtrotiadiAgr g% 3w ng
the process of the insecticidal technical product in the heat transpiration
cont ai nerth@nwgheramrdiclese thiegtra3sspisasiac hemetiite DFHHOBGht YLy Showi ng a
case where 5 the heat transpiration container of the present invention is
hel d18n thrdshearden Iserteacehahateaits wWieccs MR b6al) Whdiiedn 3 i Snd
schematic sectional view show ng the heat transpiration contal ner of the

present iffkmerisi odipiidvabebrbent dilie! +he W 194eeH 10 | ended
portion being held in an inclined 10 posture. Fi g{.S g?%%%gﬁﬁg%@% I

per spect ifilen éiredvaspawi o thef iXSbr ¢ j t nspiration

apparat us according to the epr eseﬁltﬂ?ﬁ\%ﬁtﬁi@%n@fnﬁtﬂg? ‘gg?iafﬁé%(g SPRE Heat

transpi r didwid.ap8an S iFGhel; i l.i.d ne and, Fig.. 36(b) is
pi r aiq PBaied Uspakt BFGhe nfﬂxli_’exl":VIT%lF}l %g?g)l_s 1%?5&51?@ D¢ (b)

a sectional view of the [id shown in §ozbpn tive
Vi ew showh fBe 8k o@ta 0P heithf 1 LI .;quid hol di ng. body. Fjg. 38
shows the transpiring |iqui d‘pﬁéf’%?ﬂéﬁk‘éd%{l@aihsdtw%gt% lqgd B g. 39
i's arp ovahabkhsgGh j at transpiration | apparatus with the
transpiring Iiqui téltﬁg‘ﬁ{cﬁ %ﬁ%’%g@%ﬁ:}u g HEF%BH?%]IQ%.LM ¢ §agidagyi onal
view of ¢ ransgif.ation a tus viewed in the direction of arrow A
of Fig. 38@0%&’}:?%.’:%%15“3‘7? é‘é}‘P&altﬁ&S&r OVt 2healig e puktane arearwmpbar at us.
29 Fig. | yer al | rspe¢tive view showi ng a second enbodi nent of
t he heat ﬁt%sr%l'rs]esngQ il&Peé'pﬁilf“at u‘gsaﬁ‘:éﬁ?ﬂ hgdheotraneprogdiguidwent ben. Fi g.
43 is anyoverall, gerspecti Ve'téqi ew show gtg a third 5 enbodi ment. of the heat
transpi r 3F P BRALIBLP £FORLasE Wit e wortenclipoetiont i pudnon dhe Figer 44m s a
| ongi tudi nal sectional view of the heat transpiration apparatus of Fig. 43.
Fig. 45 Sho0@ taree ruea pifitheyinsige of nbediuwtphfit;m.of the heat 10
traa%pi ration gppar atus shown in Fig. 44.

nother heat transpiration container of the present invention

suitable for use in the heat transpiration apparatus described above

- . ‘
comprises a container body that contains the transpiring liquid and
an inner film and an outer film that are put one on another and

close an transpiration aperture of the container body, wherein the

25 inner film is a liquid absorbent film and the outer film is a gas-




Fig. 46(a) shows the transpiring liquid holding body of Fig. 45, Fig. 46(b)
shows a variation of the transpiring liquid holding body of Fig. 46(a), and
Fig. 46(c) shows another variation of the transpiring liquid hol ding body
of Fig. 46(a). 15 Fig. 47(a) is a plan view show ng the heat transpiration
container used in third and fourth enbo%i'rrents, and Fig. 47(b) is a
sectional view thereof along line Z-Z. Fig. 48 is a plan view showi ng the
sanpl e contai ner used in exanple 9. 20 Fig. 49(a) to (c) are plan views
showi ng t herswmiile fitmt ai The ligeddidbdoepitefil® mayFbe a3 UMy o8n(C) are

pl an vi ews showi ng the sanple contai ner used in Exanple 11. Fig. n51(a) is a
pl an vi ewfslhaei ng t he contai ner body used in 25 Exanple 12, and :Fig. 51(b)
is a sectional view thereof along line Y-Y. 30 Fig. 52 is a plan view

showi ng the shaPheofrdiltpireeestqRid bREheopldIE! ibodk ttged A yraml e 17.

Fig. 53(a) to (c) are schematic sectional” views 0Of a 25

convent i opasidieathé HARSPEIAL 4P j i sed in an inclined posture,
showing a film brouéht i Lo C0E?g@?i‘%l{ﬁf‘{‘ﬁ%aggﬁgﬁbgfﬁpﬁ%qugi f8£0body
as thg trangpksing 44 qui gl , EST FOR CARRYI NG QUT THE
INVENTI ON] (1) The Eliéngg%:%%?ﬁgl%rbtsegge%’c%&ﬁ}%mt Aol 28ZAe 3used in the
present i | ranspired by heating and exerts a control effect
on noxi ou‘gél(?%éfec s.og%ynaqmﬁ)?égﬁgf $he insecticidal technical product i ncl ude,
but are n@&y imted to, transfluthrin, "S1264" {common name: netofluthrin,
manuf actured by Sum tonmo Chem cal |ndustries Co., Ltd.}, vaporthrin,
furamethrin, d-J80f U{ anet hrin, _enioent hrin, phenothrin, resnethrin,
phthal thrin, d LGSh l'h%p{lﬁ?pﬁplda technical product is a insecticide
(1S)-1-eth nI\;I - 2-net hyl - 2-pent enyl - (1R) -trans-3( 2, 2-di chl oroet henyl) - 2, 2-di
met hyl cy&%’b BpaRERADHBR ihattedoes not include a solvent, only several
let hynyl - 2- met hyl - 2- pent enyl - 3- (2, 2-di chl or oet henyl ) - 2, 2di et hyl cycl opr opan
ecar bBxy|Bililiterp p§sherinseisérada] taniniGall 8644 ubtapui Rt HE &ty YN t ono
Chem cal Industries Co., Ltd.}, Stackle (trade nanme of dinotefuran),
bi f ent hr ia¥eanin &n doflaneus doe gk €61 %ﬂglpéxﬁ‘sﬂrﬂfcﬁéaP&PQHE?if’%ﬁio]ﬁe in
the formof liquid or solid, and preferably liquid. In case of the Iiquid,
vapor preseldr that 1hboims edt treimkglirheidmnbea! d Py 984eh olag e AT £fe880LYed- 8 X 10
6 (25C) mrHg 31 or higher, and nore pr![e)f erably fr%’r%afgﬁfp%@&g %.60X 10-3
(25C) nmidgys. EAacmptdingdf, 8H6iKd¥esrd Qs PR 2068 % onat REr TBY %inech

ude

i nsecticidal technical product in the present invention Inc

stabl || zevatamancomydanie a bbb RUIRKALsHIAERIL YA ol prants. !f

necessary, one or nore kinds of these additives "are es of the

ant i pxi déstmeldngt W - £t 5 - l,uene
3-t-butyl - 4- hydr oxygn‘f%slgﬁeg{ flisf 5- cﬁléot ébh&/u%ﬁ{ﬁﬁ% roo%gmtios%l%fn' Such a

mer capt ol i1 A i I i or-di -propi o e, 10 .

2ot bat yI A e b A H B, SPRbR e Bpe o tiee in

butyl - 4- ryl-(3-(3,5-.di-t-butyl-4hydroxyphenyl ) propi onat e,
a -tocopﬁgg%ir ?B?s]%ourlg'?%etgﬁc%afﬂ%?éfﬁgrtﬁia@sgéﬁl,1°n- owever, 1t 18

2,2 -nmet bi s(6-t-butyl -4-net hyl phenol ) :

2. 2' - et %’ffgne t t',so( ??Qlﬁﬁﬁy|C_0$ﬁ§gﬁ§ggh1§:ﬁgpﬂ‘afure of the heater that

4, 4" - et ﬁ?ﬁl gnﬁ bi s(2, 6-di -t-butyl phenol ), 15

4, 4' - but YPRER BT LR EIneE Q) RS tonEeAp | thieeAB M um Aempea thirsy foxt - but |
3-mgthyl phenol ), .1, 1-bi s(4- hydr oxyphenyl ) cycl ohexane,

1, 3,5t ri HEAIRALra PR ¢ :[H? lsg. dytticudtitg| se4- Hyel pptitoena Werbparenere
tris(2nmethyl -4-hydroxy-5-t-butyl phenyl ) but ane,

t et raki siERHh éyhlé‘é JGyistmentt 9f thehyehtmryforde ach nreanhi € v ieh hane,
octadecy] -3, 5-di -t 20 butyl -4- hydroxyhydroci nnamate, phenyl- /3

- napht hyheating temmeirgiiony|ispelphegyd doesk tatholuration of transpiration
2,2,4-trimethyl -1, 3-di hydroqui noline | polyner,

6- et hoxyfox, thetingéemehdd ctnfp st dwtlr oqui nol i ne and

t et raki s[ met h>éIB}elne3- (3,5-di-t-butyl - 4hydr oxyphenyl ) pr opi onat e] net hane. 25
The col or ant ebefozel ot edvEnOM 30 tHEESye B 1308; : and
coméiﬁnati ons of two or nore Kkinds of therenﬁ S%g%:tﬂi C eﬁgﬁp]lne‘é {tﬁggg%

i ncBade Bl aemNthod03f oansel1Nee tHQ3% ' : No. 201, Red
No. 225 and Yell ow No. 204. i\I'iﬁge am)u(raﬂtﬁ gf%?ﬁeseatégﬁi%el\q\llglégrir%/rebgmén
irreducible 5 10 15 m ni mum anount. The anmount of the stabilizers is
preferably about 5/ by weight or |ess, the ambunt of the antioxidant is
about 5% by weight or |l ess and the anount of the ultraviolet inhibitor is
preferably about 5/ by weight or |ess, based on the total anmount of the
nodi fied insecticidal technical product. The anobunt of the colorant is from
0.001 to 0.1% by weight, and preferably fromO0.0l to 0.1% by wei ght, based

o o o o o o o o e .



According to the present invention, as shown in Fig. 2, the heat
transpiration contai ner may have such a structure as the transpiration
aperture at the top of the recess 2 that contains the 20 insecticidal
techni cal product 3 is closed by the gas-perneable film4. This structure
prevents the insecticidal technical product 3 froml spilling fromthe
container 5 and nakes it easier to handFe including transportation. To use
the heat transpiration container 5, it is placed on a 25 radiation plate 7
having a beatihggireanoinb ofityROSPrRe O LiReL G0k as Bdsaiishpyn in Fig. 2,
so as to heat the insecticidal technical product cont ai ned 4 nsi de by the

heat ed f rembplegaradi@ble : ) ] i.Ciede;.co nent t.hat has
t ranspir ed ftrpom the | nsgga?{c}ﬁtjlgfaf g-(:ghh)‘flf%g?ﬁgéoadglc dl?%?ﬁ?ﬁsgé?tf?ﬁ? ough t he
gas- per megdih i ; i [ f._the knsectici.de cqnponent is
i ndi cat ed byggﬁ?gg}s?.lﬁﬁﬁeé g?r%ﬁ%% @%? ?t Ogltﬁtrllggg 'ecfr(faﬂslflé'bﬂﬁi(i& Pi¢Caduct 3

housed i L Lo} ecificalkly limted cayse it is

appr opr i g?%:égnggg%lgggﬁ%ggl&%@g F%gt(feapﬁglp?* ﬁgf’cﬁ?cﬁ?’ﬁ rﬁi%@%ﬁ: chemicals to
be used, Lration appunt per, ho d target transpiration duration 10
tine, ganﬁas O%TrglrﬂnyC?Pg%%fogfldé‘?’b%ilf’gqéngﬂSléﬁd eyear et yhe rlosa terout
0.1to 11{3- Thet anount of the insecilimci dal technical product 3 is comonly
from about® ™ Bt 3t HEDSS :]Fﬁ,pta?ftpﬁaé*tert syeppbMnOOt to AGUGtMde hindimet
transpiratj on amunt (if tgﬁ insecticide transfluthrin is 1.67 ng/2 hours
and if trdngFnshirpagiliaeyhiodeaaspyras the heat transpiration method of
the present inyention for 12 hours per day, the anmount of the insecticidal
techni cal producie snethodofdentrotliagothe Bea tngansik etidie tempurag et t he

i nsecticidal technical products for 60 days and 120 days are respectively
about 60G.cegrdraig ¥20herpreBynt haveayion e ehbentdomplé &I BT fid P20 anount
of transfluthrin is preferably at least 0.15 ng/2 hours so as to control
nosql® t o of thewfin dntghdeeciibedoabb i | ahidoso 98k sk 5 Figd %Hﬂ%i&%pﬁféth\ﬂd%f the .
recess Z&WLﬁgh duipend on the anmobunt of the insecticidal technical product
cont ai ne msitthodleplcb natollies £ BQ9$ i PELISS td ngg from 0.3
to 5 mm preferably fromO0.5 tog4 nmm ac%g?%?ﬁgg%%% t%@p%ﬁgﬂg%guﬁ%%%?] t he

i nsect i cicdalptieebnioadir ol aaus ts iREfIEAR &, B i 8.,.Nnot

speci fical | ypl imted as far@ as ug-f%ge %gﬁﬁt canﬁbgsi‘s ‘%es g%e%eégls of

componenthbIdeistl bed el ARdsie ihnesd taheal (b SERI AL BEQdust, Lher et hrough.

Exanpl es of the gas-perneable film4 inclu

pol ypr opyhgeeonRak ¥t vt en 1§ apl.e)y. linear | ow density. pol yet hyl ene,
| owdensity pol yet hyl ene, etgl()é l%p@ﬁ%@ﬁ%%‘%\%‘%‘g%&ﬁ E%ﬁﬁf‘@séh'?? the

pol yiet hyl g filmse may be used alone, or two or nore Kkinds of
them may be ?%%ﬂﬁgtlg ﬁ\?\n&‘t h each other. A mcroporous filmhaving nmultitude

of tiny f d. therein.b ns, of | aser heam may al so be used

i ndi vi dua |‘§s%1§%ﬁg %%g‘-?%grropré’dé 8 RPRh bR RI BRI AT AL e anbibEr

gas- per ng&tg‘l er-fi | m bgi .lam nated therewith. Myreover, a porous film

havi ng hol e® Forsa5° B8 & RPTiG ¢ tempesaturerin acdceke pmmaedse dfe used
i ndi vi dlrjrélél Yy a? t he gas- erpeable filmor in conbination w th another

gas- per nEXHPEIERE A F‘n@;ipfl R&eedntdfeiecthah a qoickimesshatingehe
gas-pergﬁabl e film4 js in a range fromabout 10 to 100 gm preferably from
30 to 7otl'gmeerBrotyte dhprr i peurip herymodrt hiehee grrsotisat icbmtasné ial m

i npermeabl e to gas such as nylon may al so be used besides the gas-perneabl e
film) THe ageRipen sdamnid 15 haatetoshea sumetirdss pirel Shakkynsp o nighRly uid. |
effective in evaporating the chem cal and does not undergo significant
change i (®)thanapned rednme trotgngdathicnt sriohs @isa$ ek |tb&g)@ﬂ£’ttﬁfee%ﬁﬂﬂl and
crystal lization (powder formation) of the effective 25 conponént on the

film surdomopyisetscomttoltig hnguffalcecredipkeaturdsn FcCOUMQSiS fd L
conprising two or nore kinds of filmlam nated together nmay be used. For

exanpl e,theowpbsinteeof &l Fib¢ ARPEL Sd PHa aSEéhﬁé‘{[néxa}iﬁ(r'ﬂ?({%eohbo%%gt hyl ene or
cast pol ypropyl ene, and an oriented pol ypropyl ene %I m a po repht hal at e

film or eutlesafreeh fhle | hthal ate fil
I Iam’ nat elgogn t he out si de%ﬁ%&gfﬁkggé%ﬁggagﬁgﬁggﬁgﬁ Pﬁ%ﬁﬁéilgimn

ref2bs tlogaid ihee tthatyd i n he. hegt transpir.ation

cont ai ne$q5 so as to en('s%usgeglg%%ésie(s E%r%tqggt&)v}f%ﬁ?%éreh@ﬁ ttf?ﬂﬁgb‘?llnﬁi on
container 5 and liquid tightness. Thickness of the conmposite filmmay be
the sane as that of the gas-perneable film4 in a range from about 10 to
100 um The seal ant | ayer may al so be provided individually on top surface
of the container 5 (adhering surface with the film4). In order to prevent
the gas-perneable film4 fromtouching 15 20 the bottom of the recess 2

when a negative pressure develops in the recess as the chem cal transpires,
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container, as shown in Fig- 3(a), conprising the heat resistant sheet 1
(cont ai ner body) that has the recess 2 containing the insecticidal

techni cal product 3 and the gas-perneable film4 that touches the liquid
surface of the insecticidal technical product 3 is used, so as to 15 heat
and transpire the insecticidal technica# product 3 under the condition that
the gas-perneable film4 that touches t % |l iquid surface of the
insecticidal technical product 3, or as shown in Fig. 3(b), the

i nsecti ci tajuidechni cal product 3 is heated under the condition that the
liquid surface of the insecticidal technical 20 product 3 is exposed to the

t ranspi r af4)oWhepacah ol ey n'etsNosE thiae filma placed
t hereon, which further i nor eases t%e I %ﬁ%ﬁﬁ?g%gﬁﬁﬁ%ﬁ?ﬁsteeﬁpg?ﬁgmé%nponent

t ranspi r edecdflintets shewy (D £ in.order to keep the . .
gasper meabl e Fil %4 ﬁ@cont%(% f%gﬁig&?)r?ggé itglied al}%ﬁh’i‘galilqﬁ%%dﬁct 3 25

even wheng Aninsed t&TaL t@mﬁ%aP@rBﬁﬁc.‘; nsecti cidal technical product 39 5
10 3 remains with the transpirati on of  the insecticide conponent, for

exanplse, the gags le film4 be sl ackened i.n _advance, a

i nsect5i ci dal tzglh%?ggfa%r% u%%plgﬁptg? LHERRRIARE: Lignédby hieatingithveai ns t he
liquidIle : t:apt . may, be provided, _or the container body may be held in
atilted é;;(%{stta&?%%(}?ggm%%hﬁor ,Ssp?%géﬁ’ébﬂ?qﬁeoﬁfﬂvld@ 60 yhérom t he

hori zontal , surf ace. H; t he case o%qthe heat transpiration container 5 that
i's held HSFTPRGEY 9% the Tensm Furace tompearatyas-ipetheaekess ithaybaean be
brought intg contact with the liquid surface of the insecticidal technical
pr oduct §er’?fetqaﬁ§ PRaEopt 8ithar thedeapthespeeteso orthehoni 2o akesur f ace
at | east ci_uri ng, heating and transpiration, even if the gas-perneable film4
is not irf Ngkth the liquid surface of the insecticidal technical
product 3 in the horizontal posture. In the case shown in Fig. 3(a), those
listtd above adnordasteGraxamptesherrdispistdls a5 &I byaRa REERRLE film 4.
Wien a filmthrough which the insecticidal tec%ni cal product l-igcan easily

er neat e camdainansdpivie g tlenrebess thhace d i T : nt, of
: et kacen i ohd S BRI,

i nsecticide conponent transpired can be increased. Su
filmthrdlghgenirovidbd dmshetpstigderkeshbhs o REQIHE] tflecfi% ﬁgrg‘sate may be
conposed of pol ypropyl ene, pol yethylene or copolyner of "ethy At and

propy! engrotiedes ffirbib the ot theh BEYHeCidDEYS NgL&@%ek B $QUBI Nation of two
or nore kinds being | am nated toget hgr. #%isc%]tg)sga%frefﬁgs Sgg-cﬁer nmeable film

4 is an supfd¢ant o A 1] asg qf, the insecticide 25
conponent to per mﬁtﬁﬁébmtgﬁoﬁgkggﬁﬂﬁ&g%é%ﬁ?ﬁf?@ﬁ,ﬁ by, gupans QifIO“

r efies abl 1 d,nor,e preferably fromabout 25 to 75
gm I n th%aigggbzér?g%t%ﬂﬁ%. Q%(dg@ 8 e(?’%p{}hé)@dg’se- Fetaisatibe surface i s not

used, si t eESS at «the top,(insecticidal 5 technical product
3is expggg%l dt}g“ﬁie tr%gnggﬁ%regﬁ?ovr?lélﬁé% the Ewn in the drawing, it is

pr ef erabglev)to use a heat transpiration container 11, for exanple, as shown
in Fig. 4(a) and (b). Fig. 4(a) and (b) are a sectional view of the heat
transpiration gog%ai ner él havi ng such a structure that the insecticidal
techni cal 10 prSdifticr3Pe€ REAVIRURLY, (enkypal verw emaldminaupltasf thew of t he
~heat transpirat.ion contaginer 11 with a film 14 renoved, respectively. As
shown int eé’ﬁl%(iz?;f t&ﬁg‘n(lfﬁ, PrReugbds usethspheathenmertadidal tbthe@sR) i ses a
cont,ai ner body 12 Ilor_med in a box shape froma netal such as alum numor a
heat*“r es?’é(i‘g‘ﬁ%/t Fedhp 1@sgechidide ceanpheradfpemnd thatcdoé@inds fhguidasgct i ci dal
techni cal product 3 in the container. body 12. The |id 13 has an inclined
portion SP3xengat Therefoae, thenhe¢ e t rppepirertdo afcdria inbMiefa llhes 5 QN ai ner
body 12 downward to the inside, and an transpiration aperture [13b at the
center dfnd it harchbeasdvenr difficdBato Ai§nhylde dddtizbStHOL ngdSs Pemeabl e i's
20 attached to the top surface of the lid 13, and transpiration of the

i nsect i diedeatwin heab s p sriagalibadd by deaki; ; Lh d4 re | use.
The lid 12 may be sinply p:gacgd on the coE%ae?frtlfecrlﬁgg(}%bifgl&%hp%&ulcg

pr ef er abvbenctlintegtaieert he shing1ans 4 ' adhgsi on or to
make the lid 13 and the contai %e?r%lotgsglgﬂggﬁzgg?ﬁ Igg)rﬁg?%ﬁe'rmgd} bfi 41
WheR5t hes hpaatfe s Bhs phhatthena RN BEY | 18engating 5 10 15
i nstrunment 21 nay be used for helgﬂt Pﬁér%égb?%@g i '8 ﬁ%ﬁ?e‘gﬂﬁ%éﬁleproduct 3
as shown in Fig. 5 and Fig. 6. The heating instrunent 21 is a box-shaped
obj ect that conprises a recess 25 that detachably acconmmodates the heat
transpiration container 11, a heater 22 nounted at the bottom of the recess
25 for heating the heat transpiration container 11 and an electric plug 23
for supplying electric power to the heater 22. The heating instrunment 21
has a w ndow 24 for checking the liquid | evel of the insecticidal technical
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43 invention can be used in various |ocations, and can be preferably used
inthe living room the kitchen or the dining roomof a hone, |ivestock
barn, kennel, green house, clothes storage such as closet or wardrobe, food
cellar, etc. 5 Wiile the foregoing description has dealt with cases where

t he insecticidal technical product or tﬂﬁ nodi fied insecticidal technical
product is heated to transpire, the insetticidal technical product or the
nodi fied insecticidal technical product nay be volatile at nornal

t enper at uieseéticidulcte dtase al K d IRACEI £ 10 it ical_product or. the
modi fi ed insecti ci dal techni?gi prodﬁifffﬁéﬁﬂ%ga§%$gﬁgk%58% %ﬁgdﬁﬁuﬁdor
descri bedoprtemieousl y) may be exposed to open air so as to spontaneously
transpire at the normal tenperature. (11) 15 The heat transpiration

apparatus, the trgatecFsaN$RLGAL i;ner and the nmethod of producing the
same according to the pr eseﬁ?tﬂe%\?g%??%%d\?\ﬁlre%af od’eiﬁfei bel ow by way

of exanpl i j.cj dal .techpical product is used as the
transpiri ﬁ%ﬂlp?%%laﬁmnfﬁg il nsdetgits’l %Pga}?e? Eﬁ‘rf‘upﬁg}rﬁf‘ﬁﬁﬂﬁﬁthgdsﬁhﬂﬂ atlovo it hat
20 desgri ' nd_may ing¢lude the additive. Wien a col orant such
as pi ?mnﬁ??gegﬁggg?%%@eams@‘i Pgit g1 tnansgugin g dla pidbgemaintingnispi r i ng
liquid), hp %%rti cul ar,. it. becones easier to visually recognize so that the
liquid | eve] TEak t&@%?s‘??%‘%@%Réﬂqulbﬁﬂé are capedlamd intaihéaomiss easi er to
know when tt r])el 2t5 i nsecticidal technical product has been used up. The

col orant T@Pe4FanSIrEation o¥pe n pxtended petiodf 2timehe Andnspigati on of

t he insec{oi (}‘irfgail techni cal product, does not experience color fading due to
exposur e PO HeaRabr Whemthevkeat hrapepimdioh ameained fHBdDR GRS KLY Seen
froma distance so that it can be known when the insecticidal 5 technical
product HESMS@ERING &b wisl isSpdaced ool bekhonceie be agekachdd Erwmpzo dyes,
ant hr aqui none dyes, and conbi nations of two or nore kinds of these dyes.
Speclfi ¢ hoiagptidted Her dufati el nie rdyRen Seich ca6h Ot 2048 Egn 433171 ;Green No.
202, Violet No. 201, Red No. 225 and Yellow No. 204. The &hount 10 of the

col or ant suakesaromnlcy Worh 0heGtan@ pRrb¥thyr Wehd r?éi}ﬁja r&ferably fromo0.01
to 0.1% by wei ght, based on the totpgl am)urnt. C(L;Enrsaeq enl%rﬁe/‘t, g%ﬁ adver se

i nf | uenc@ernaableekdit €Had1bsNS R Bl L8395 the, hnsectici dal
techni cal product and it becones easier 595?@%}&P§§F%€%g a4 hat the

liquid | evelfacaninbthecasht Yinler Q8 I ance, and it becomes easier
to know when the insecti cildal tecﬁér?gthge% u hﬁgg ﬁ!&%‘naﬂge@%p. Fig. 8 1is

a schematingo @ha@fayAS h ;L - ot spiration aratus according to
Thi s ombots ment AT S e piri B8 B8gL kAR RL bR h SR PP & Pehodpphr at us 0
has B heafah kLAt (o) hper 2 t hat ,conpri ses, a container body 46
whi ch. cont ai %gﬁi%ﬁg%@t%ag?ggl é%%g SRS e@&odﬁgﬂtéﬁ@; aGeGAEAIRg [t e and out er

filmb51 LS d inated wi.th each other and close the transpiration
apertur ewgl? %gaggé{lg%r %gVaIGtré’ﬁchérPF’dlﬂ SOnpRIRIUBE e Dastan?

(supplyi )_drovided on the inner film47 for supplying the

i nsecti c%%@g%toecﬂ?ﬁ EEP P8GR S HepibBA triagsipiring diquisilpsandsa heat er
43 t hat 45ncgeats the cqntai ner body 46. The heater 42 conprises a heating
el ement AR5 held op; EP&F%I‘ SRrigee atastich iaonaplsdt esAthés instal |l ed

i nsi de O{:} t he inclined wall 48 of the heat transpiration apparatus 50, and
forms t herasRirtRelsquidéonebesdeogangicimenbiendiluin the wal | 48. The heat
traﬁszi ration container 41 is dropped into the recess 49 so that the heat
trafidpiration EBAtaiveartoss fugther doomd hecheatarpeilibace @0hJhenouter film
51 may be conposed of any gas-perneable filmthat does not allow the |iquid
i nsect i ctagunteehhrzaspjnaddentof4thd ordAs PaiARaLig uBYtcdlta9We 43S EQYS

chem cal cotgnponent transpired fromthe insecticidal technical [product 45.
For the Gomtennerlim Shhihiaed sveeankald pek i i im.lar to the
gas-perneable film4 may be used. For ?hep?%%grtlfﬁ}%%,ﬁloe gf’lﬁley ot her hand,

a film rdageStqpehadabter 0agasfttan PIpstidt i qui d insecticidal
techni cal product 45 and the chenica corrlponvevgitér?ﬁ%%hﬁ%ést transpired

t her ef r dmaheppek tieat € B nke i 1yt t0 sperneable film
simlar to the outer film 51.i§TﬁF%Ckér§1;ggqfoi%mtﬁ£ bhe, ng?f)ﬁ]ug 2¢e Whilg range
frodbabdutingOtil€dlB9 sk r [ 20. 30.t0 .70, pm. The_ inner film
47 is preferggtbl y su?h thafd}ggglsgq%g‘%saghgﬁgg%{gﬁém&%b]&‘llidegﬂbﬁh?%Qhﬁse,
simlarly to the outer filmb51. | The inner film47 has a liquid

i ntroducing port 52 (supplying neans) for supplying the insecticidal

techni cal product 45 between the inner and outer filnms 47, 51 as shown in
Fig. 8. The liquid 25 introducing port 52 is fornmed at a position where the
inner film47 46 5 touches the insecticidal technical product 45 when the
cont aji ner body 46 is held at such an angle as the insecticidal technical
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The inner film47 and outer film51 are preferably transparent or

sem transparent, which nakes it possible to easily recognize the liquid

| evel of the insecticidal technical product 45 in 25 the heat transpiration
contai ner 41, and easily check the remaining 48 anount of the

i nsecticidal technical product 45 aftepuﬁ period of thermal transpiration.
Vi sual recognition of the liquid |evel ¢an be inproved further by adding a
col orant as described previously. Angle A of inclination of the heater

surface 4gabmmibebE: filki zentaihewtiasenyf1eved ithoblesdnt InpEREGHRD! Y Such
as the transpiring liquid makes contact with the inner film4v7, )

speci fi calibytd thertAsoa Rby Phefansihy Jf oMAGDihathfh %@%@g@%@%ﬁ% to

55. When the angle A of inclination is in the range describ even

when t he Jigeedtddgddahelerphe I t: T eas t 0 insecticida

technicallgroduct 45 gan be sﬁ%ﬁﬁﬁg H?ﬁ?ﬁﬁg%ﬁﬁﬁ§%1ﬁgﬁ?hpﬁﬁt %%bcing port 52

bet ween tHeqd i L 5 hat .t he insecticidal technical
RER AN R aingd 171G 4 ¥y BRIA 4 ghethed R eGP ata

product 45 maKes contact wt Grea

b ill T W t.hj fi t] 1 tact bet
Che” ont er Py IREN b S b PR b8 U i eednR it Foucboni e 1 ne.
d Rhing liquid i t ai body aft I

or i o of e R UpFRRPHLRT O dschi o SeAbEbRERUS0 dhexgh e s pReRble dFImRI .

When the angle 8 of inclination is |less than the range described above, it
becones aff’i“giti\ﬁ ’Erﬁfbs%‘db’agalﬂﬂéd iareckertindmansebmsitable gpodact wish20
through the liquid introducing port 52 between the inner and outer filns
47, 51 mﬁﬁﬁﬂhﬁﬁﬁﬁ¥-of the insecticidal technical product 45 | decreases.
There is no limtation on the anbunt of the insecticidal technical product
45 cont ai ned i et diagly.t e dsiatatiaors pdoat mimep p25 adhswhn d thm e he

determ ned by taking into consideration the 49 transpiration perfornmance
of thE cHernsaliratian e thoedof alrounte i tt imnepiivat hate ide vohstiohtidgre and -
the target duration of ' transpiration, and is usually fromabout 0.05 to 3
m , prefeasabdeygcfibed behuw. 0.5 to 5 m. 5 Target tenperature of heating the
i nsecticidal technical product is determ ned by taking into consideration

the amourdl) if lensettdrnd pie a ¢ aPpPUralt LANGRh PR iRG aU 4t PfahifRratdhg S set
so that the heater tenperature (tenperature on the heater surface 40) is

from abobri@iher LoahripiaLal abhyaliah a0y rdPGydhi b dhig heat

transpiration container 41 is held in the'reces ornmed |

d . i i i _the hol di
means mmy b anphtn ety SemR O (R R P RERNE gy " 7

means may be anything that can place ion

contpg ne Peat &5; ex | e, ,a .stopper. such as a
proj ect i Fotﬁﬁ%chE%?/Q%e pr o%ﬁgld??i{%%%gqflggﬁqfn{e% ﬁgg?%fn%{,bpgg’e vgﬁl%h 3n end
of the h 0 place aor hold,the he transpiration
containe??agé%%Hﬁ%ggﬁgakag%”%%gﬁ%?gg%? BbPHCHA R AR BkeaRS tthenspi rat i on
cont ai net._ 4 .t he-heater surface that is erected vertically. 20 This
form al scrt)r%% gishl&lg %Séléflbqoélc#]c?ss@b%&an?he i nsecticidal technical product 45
t hr ough ggf Ib%uig i ntroduci ng Bort 52 between the inner | and outer filns
47, 51 so’t RabCefid TARSEL 7 HORaRPPRERRNE SOMPBEIRE ahaad anagtiratinm

cont act mﬁtp the outer filmb51 over substantially the entire area thereof
by the cGpPFfEIST FARMYHEHLH 2 eopidinarybedy ithatoeortesmsod tiranlspirichgheat er
surface. Wth other respect, this 50 enbodinent is the sane as that shown
in I'—ga(b !31,‘11& aBest tTPREBATANT [0Thee B trasd pairen tt dres ipdent ¢ glle fidfrer ence
nuneral s assigned to the correspondi ng conponents. Fig. 11 is a plan view
showi ng Bt §éesenBddianspiratiorhe psriQrd 51 dat coneisr BbdpnwapRhajner of
the present invention. In Fig. 11, only the inner film47 1s |shown while
oni tti ngplaee bordrelid bm $ hefade rtsharfacaudnitenc i s o LA AN Aighown in
Fig. 11, the inner film47" has two liquid introducing ports 52a, 52b
(suppl yi ag tieatrs)n gpievh gddg additoibhespprsting, Wal | surfaces of the contai ner
body 46 for supplying the insecticidal technical product 45 between the

i nner an@)oTherhéat wBaddpiditdonlap Vbt dhe 6PN HY6 abh Ofrh 1Y nglgieeCt can

be achi eved regardl ess of which of the liquid introducing por a, 52b of
the 2feat ht aansphtpit o AN rdl platdP6AURAdA N tAG 1,048L, BYSELl PN The
liquid introducing port |ocated at t%e upper position can sérve He
function of degassing fromthe container body 46. The liquid introducing
port used in the heat transpiration 20 apparatus 50 is not limted to the
forms shown in Fg.B, Fig. 10 and Fig. 11, and may al so be such as shown in
Fig. 12(a) to (d). The outer filmis not shown in Fig. 12(a) to (d),
simlarly to Fig. 11. The liquid introducing port 55a, 55b shown in Fig.
12(a) consist of notches provided along |ateral lines on top and bottom of

o o - e



5 perneable to gas is placed on the outside of the inner film47, and the
two filnms are bonded by thermal bonding or the |ike along the periphery
thereby to seal the container body 46 (Fig. 13(d)). Thus, the heat
transpiration container 41 is obtained. Tip dianmeter of the feeder nozzle
59 may be determ ned according to the ghge of the 10 liquid introducing
port 52. Instead of using the hole nmade by the feeder nozzle 59 as the
liquid introducing port 52 as described above, the liquid introducing port
52, 13a, iBh} ibSHspdBhd 243uck 2 Vi i JdHien film
47 as shown in FigP 8 and Fig.ég%ggggfdgg%%ﬁlgf?ggpﬁgﬂﬁgggﬂ%hE?FﬁﬁQ%lfiIm
47 with tpeagentai ner body 15 46. Wiile the enbodi ment described above is a
case where the liquid introducing port 52 is used as the feeding neans, an

d of hgel ' ' hat . I d h
and mmer coa e Tratieansph RN b ikaths TobORuRt RaJtay Eneihf (204820 ae
th ' t ' 1 ci dal hni.cal duct bet th
and out or 17 IO e P18 BRE RO AR ek SERDE UhecPortamar Bod s 111 m

is i rs (] i nsectiigi dal technical product, the insecticidal
techmggal ﬁg(flé ﬁ@p%ﬁesregnfih%hefﬁ@qsnﬂﬁ%‘g\?eﬁ&oﬂ%ﬁpﬁbes@@ad bet ween t he
i nner andggu%gr filgg by the capillary 25 phenopnenon, so that the

i nsect i ci ¥ L PEAKR Faé?Btﬂi’(ﬁmEaﬁ}Pwat%aEﬁ@t@ﬂg tatany omeaef (W th t he
out er fiI@logﬁg a Jarge area of the inner surface thereof. This enables it
to use th¥edhbareiar thedyansparing lisaiidgiphacesdeididenttachyicatcor di ng t o
the present invention, for exanple, unwoven 5 10 15 20 fabric or woven
fabric neREodHCH pol ymer that has high capability to absorb oil, blotting
paper or other liquid absorbing filmmay be use as the inner film47. Since
such a | i@l Thatseabiranspimatats erisatdims nsestdiciged alrBc baecaf (Pr gsluct 45,
the insecticidal technical product can be caused to infiltrate the inner
filmi7 olier whéwrigethe aaanbpisiofg lipuidi tdn @ nshe ©06tamper body 46 or

ot herwi se bringing the insecticidal technical product 45 into contact with

a part of(Mhe hewetrdndpirktiod Hethbe, WISRE! &SPk ' r il,ccan be
brought into contact mi?% the outer film51 tha i%é%%?ggﬁﬂ%ﬁglﬁﬁﬁg%gfilm

47, over aaHe&rtgﬁaamﬁrﬁtidxh@ohmﬁ{elsHéﬁﬁﬁ‘ishhgre%n%é/}vﬂére%{)gﬁf%’h er film a7

(l'iquid absorbing film and the outer fiIlmb51 (gas-pernea are

bonded al gl j u b of : t.h i
borded ol onaais peckRIGI AR PEA, Lhenlhgo0m 480, S0 oRtabter
above, itgdspRir&f&iRld A1hehat Q?%%e{pgrtljajrl igét]f[of%ﬁﬁggfg{'élm Eh‘ the outer

film51 inh a part (the portion Covers 8 erture of

t he nt ai nar. ; t t han_t he .periphery, or over. the ol e area of

t he ?ﬁne?opﬁlahﬂ‘ggﬁ)f@aﬁg ﬂfg Pseg%f;églﬁrfgf%r%b?‘ég}ﬂ% at“tgéevgﬁ’cﬂtet fea of the

i nner fil i.s. bonded w th .the, out fil 1. This makes it, possible to
bri ng { neTenbpifing Hafhdlduhids e8¢ dalrmy 2l Do 1ok Sbrot OMRiEtag { b Lhe 25
out er fihn151 qver ? Iarggr.area of the inner surface thereof, since 54 5
10 t her e F$UHb 584}° &P d5ABSPRE  ween the inner filmand outer film Thus when
aliquid absor&in&héiln1is used as the inner film47, the inner film47 may
or may not providERe Wedh i apigatien appedasnsprerdisg. toNiby the i qui d
absorbin% filmis used as described above, the container body 46 can be
used whi ['€2BEPHATIPACRRIE Ttigols poaferaldystiltes] binarxampleefafmuki ng t he
contai ner body 46 _in horizontal posture is shown in Fig. 14. In this heat

t rand®i r A0 ofroswtthel herizandal gd asiwownmiitaFiygto the eaqi e€€2%7e Allgprpd by
tearing the inner film471 froman end thereof is hang down so as to

i merse ithetlheat hsensphiatadbn taaciuiatals peositdingbo (BY, tisé M A4tRe &b dicd
absorbing filmfor the inner film471, it is nmade possible to |suck up the

i nsect i cnay teedivp esdd pubdusht#AlPhdrRasstdf ($5eiPicalsy, 465 @:fadﬁn%qgse t he
i nsecticidal technical product 45 to infiltrate the inner 15 fi 71 over

a large @r&aiohereaf thEhhl@ritzBﬁtiaD%ﬁQ?é@é)ld&b 1baghpd ¢ak ﬂfa%;bﬁhﬁl can be
aC

caused to nake contact with the outer film51 that Is pl on~t he inner

filmAa71llamed tohchi &€ tBECR L [ pRer;1sur f fi.lm51. Wen
tearing tﬁ%ﬁbiece 47e, aq%Zr eg?ﬁ?ﬂQHEQ%E# f??ﬁﬂg%akgin%%hﬁg #ngl he sane
tim23 o Rapgiddene pi " other i.nto the

i nsecti ci dal techﬁﬁ?gﬁegﬁgg8£%Q§%FﬁFﬂE€g%d§ggn ﬂ%qﬁﬁﬁgFrf #ﬁﬁi%l is not a
liquid absorbing film if the piece 47e of the inner film471 and the inner
surface of the recess 46a are |ocated near to each other, the insecticidal
techni cal 25 product 45 can be sucked up and supplied between the inner and
55 outer filns 471 and 51 by the capillary phenonmenon generated between the
i nner surface and the piece 47e. The heat transpiration apparatus of the
present invention and the heat transpiration container used therefor can be

Y o e o Y - - v b1



5 10 insecticidal technical product is shown in Fig. 15. The contai ner 61
conprises a heat resistant sheet nmade of alum num or other netal or a heat
resistant resin having a recess 62 formed at the center thereof, so as to
contain the insecticidal technical product therein, and a flange 63 is
provi ded on the periphery of the apert of the recess 62. The contai ner
61 may be reinforced as required by providing a rib 69 protruding fromthe
bot t om of the_reces%éGZ toward the inner space of the recess 62. The

cont ai ner velmiiy yewfléent) y fuagdaly, 6OYES r 15,20
(transpiration aperture) open?ﬁg at the %g%“% 8%%2?%%§é§gcé%@f%3¥]$bntains
t he i nsecubeddal technical product 68 with a gas-perneable fil m64 as shown
in Fig. 16. This structure prevents the insecticidal technical product 68
from spil{¥hg fromthe container 61 and makes it easier to handl e including
transportation. The gasperneable film 64 nmay be nade of the sane materi al

as the gasper neapkBRefhddp ¢ J pr.evi ousl To use the container 61,
it is placed on a rgdi at i on%%g{ﬂgqg‘gnIa%"\lﬁﬂﬁd‘%hﬁ@%grﬁl%h@ﬂﬁon 68 di sposed

bel owst hegr@@fs pasa SiaAMIG 4 Pa F 16, so as to heat the insecticidal technical
product 68 corllj?a?nedm?%g?adléi%yt %@Cﬂg}ﬂlﬁaeﬁr%ﬂ transparent on semie 67. The

insecticiigdgnd ohent that s,transpi.red fromthe insecticidal

t echni cal n5§ag§o §§%§r&f%}5}@e§ﬁf"n?‘% PP e#Rd gdsa peltedapoeitioh mb4
(transpiratl the insect.ici.de conponent is indicated by arrows). There
is no |irﬁ&tsé:?|{%ér)fi8‘r?‘%"ﬁer}§’ﬁo Ht“lgfs‘flffécierﬂsleéhécimwaiﬁerexahﬂbéadeeﬁf oduct 68
cont ai neq irn t?’ﬁ cogt ai ner 61 which may be determ ned by taking into

consi der AEFEHERNENS dHlm md t&fspoatstonf dhettre netpe rwallid bt that used,
anount of transpiration per unit of tinme and the target duration of

transpi r AETHHRHY the epsti@ing ricaombabensily. dfedie B MVoRi@f & %211?& rom

abo 0.1, to 1 m. _Target tenperature of heating the insectic¢idal technical
10 T ZOtB?dHﬁ@tSPilglrt% Jeqtmdn'&dchysedldionﬂoﬁéﬁQh%oﬂﬂndgg,agﬂeopﬂ%g& amount of

i nsectici de\iat::_orrponen]‘t3 transpired per unit of time, and Is set so that the
heat er tBRpEAANINE, (Berdmoentenheraidfiaatiod bR cbaiakiopiplate 67) is from
about SOL‘;O 170C, preferably from 70 to 130C. \(/:\hg[?é?ét?grrlplg% %r?tvelrsathe

t enper at 41eg plerided ofdnred fiesmbehe RaRly G4 3k ! face tenperature of
the recess 62, and the anount of inse%ti c?de%c@?r%é%%r ?Eaag%ﬁ' red varies as
t he surfbmmgmmpeérai.ure varies. The surface tenperature of the recess 62 is
not necessarily the sanme as the heater tenperature and is subjected to

significant fllucthathexy ¢epPeesiAg; t gonduction to the flange 63
and heat dissipation into thgehglat ﬁ%#ﬁ%{h}%Saﬁ@%‘ﬁ’fé@é]oﬁgoﬁgel%msl@e nmade

of fbi s yheooneanitbYs aadgi d of the recess or the size | of the
fl ange 63 so as to change tﬁgg?]yaé?yc%ﬁ%ﬂgﬁ AL U Haon amdds63 and/ or heat

di ssi patdulik tiat9a {1 r re o control the surface tenperature
of the recess 62ae?g%ﬁmﬁg%p%lﬁeﬂ#eegfgﬂ%&iee%%ﬂUﬁ@gr]éﬂaildl,stherﬁ;lmnt.

Amount  of I: I icid 58 conponent can be controlled in this
way. Factso% Eaﬁ%tlﬁge%f {éﬁgg%%%bﬁﬁf%é’niel@%ﬁlﬁh@ ¢attiadniesnbady tI1g0 5 recess
62 incl h of the recess 62, whether the flange 63 is provided
or not g%?ﬁli We %?%&Fﬁ&&erg? é"s(@%ﬁ ftEaBspiage biquidel 38 alegeehldegnd, in case
the ribtﬁgohghfgrrrred in the recess 62, size (volune) of the rib 69. Depth
"h" of the reCesdBPILEHYPe deshawmiin Big.ahge) tole)l0 TheytisO b3 fhpe 5 MM
prej@ragllza/ from aboutdg‘.S to 4 nm so that surface tenperature of t%e
recess 62 BERYIPLORPIGhG franspueng Buidcks3 dupenatal eholvd g Fecess 62
becones h?v\)ﬁrt as the depth "h" is larger, and conversely becones i gher as
the depPH'@h thescephringr bsdzglaemff\aheclaraqﬂgrtg&eti@eclfog?aq%, %ﬁecggs.be set
so as to obtain 15 20 the optimum surface tenperature of the rjecess 62.
Wien t hBesmeakle fike 138ngdiladi witbnhﬁsm%i&mngfﬁi@}g@e proportion to
g.

the total area (D1 x D2) in the plan view shown in F , proportion of

the fl aHge" &% mey negasete ipreastangi vd18psQnt Pha % _ang preferably
fromO 1’}[0 about 70% Proportion of the ?}Sarlllge G%QB&tetflglge/%aﬁe%hg that there
is no firamppirUsgdiqyid B8 tangasirbhe i@ t.he lL.qwer, the surface
teggerature of the recess 62, Igﬁ{j t he snawglféjt%)ﬁg eaﬁlaép é§ t he hi gher the
surPaceapprperlut ke Potithe N8eRSST §R L§n limtation on the shape
of the flange 63. Size (volunme) of tﬁec-gpﬁgqgﬁc%?é B gl'é?wélonbylgo obt ai n

t he optinum surface tenperature of the recess 62. Size of the rib 69 is
preferably represented in terns of the volune. Height of the rib 69 25 is
usual |y approximately equal to the depth "h" of the recess 62, but 59 may
be larger than or smaller than the depth "h". Wen height of the rib 69 is
usual |y approximately equal to the depth "h" of the recess 62, proportion

of -the horjizgntal cross sectional area of the rib 69 (nanely the area of

P o " - 1 M = . oa \ M



60 duration of transpiration such as 30 days, 60 days and nore by adjusting
the rate of transpiration even when the heater ' tenperature remains
constant (the nunber of days descri bed above are based on such a usage as
the insecticidal technical product is 5 heated for about 12 hours a day).
When heating the chemcal to transpire,1$t is preferable to hold the
container 61 and the radiation plate 677Tn a tilted posture so that
decrease in the amount of the insecticidal technical product 68 held in the

cont ai ner 58{b} hmaughe htaablyi tAlél0es ¢AB KK 8851190 41 firom.th nge
inthe liquid |level of the insecticidal techni (?gla g??@ﬁ’\ﬁ“ lr?a?égy%tgggf

cont ai ner Vékeneheafilan 1350 @8 108 s fhethis: Hal n{ the. .
i nsecticidal technical product. TiTE ng tg%rfgl'eﬁg‘?g? ﬁ%oﬂfgpﬁe?‘)@aflpﬁﬁ t he

hori zont abodyr13Gethé trAndph ARLL]H: 49 8%ea e heat
transpiration apparat us, “the E%gthtdrag]ngg?rlgtf?%ﬁeéotr?{“éfi\‘/’r)ﬁlﬁﬁrﬂmflﬁ’@%t hod of
produci ngof PRe SYEB 23R4 resent,.inveption wi.ll now be described
bel ow by way gf exgrrpl g l%nggeﬁﬁﬁggﬁn@esgfﬁcqtdgp’ ?B(’:lﬁ" ing Hadlifiqultysed as
the tmansy 4i-pg; I guidey The insectd cidal technical product is simlar to
that descri geggbsr?eggi%%s yt%%a%k}n?r? IR AR g dareppErigesiguiddl 33f ore. |
When a col:qr ch_as.pi nt .i.s added to the insecticidal technical

pr oduct (%1?16(1%2%%‘?ildﬁanﬁphﬁi“%nﬁqiuﬁdp%ﬁ@%lmﬁﬁ cannefetlove dosasisenoothwi sual |y
recogni ze, _so_t the |iqui evel can be easily 25 checked from a distance
and it betc%%&%& E}W?B%K’rﬁgﬂ}\Fhérpotfﬁéllneslchhgéétq.ci dal technical product
has been used . Fii}%' 17 is a schematic sectional view show ng an

enbodi nent 5 100 ®¢redeae; ithgi i vent@rsi maideas imegearchainthecheshe heat
transpirati on contai ner according to the present invention. As shown in
Fig. 17, WR&sRaERtionapeptaimearothebaikiment 12 prediebly kot RBAt £ oailf ace 71
that is inclined to such an angle that the transpiring liquid 76 touches
the §8s- pdrieabrenspimmegliqliié teanninimpsherain OAnaWHAKLRGE 72 conprises a .
container 77 that contains the insecticidal technical product 76 and a
t r anspar énanspisetiotr apppanens «gaspRE et erdhLHiridil

transpiration aperture forned at the top of theﬁicron%aﬁq%?gi}gaq%]ag heat er
has a heamplpyekhoehéad 4randp bratach alor@a ; Rbat eater,73.is
ool e b e thatal radp fralta0h Mo AL threlﬂlﬁreoégg}%;{g%s%sre Chn 1t

appar at usyasficuhdr tat,he hRet tRMHSa tt 18 d EFSS S, foraed in the wall
79. The heat transpiration contai haer 12 ﬁ@gg%‘ﬁgé’én?ﬁ%‘*ﬁ he W&t 80 so

t hat thevlegicalransntés@td ' ' .d.onthe. heater surface 71.
Under thi's condi ti oﬁ?éggﬁﬁg\%ﬁr%cﬁtﬁlgg.tﬁ 7%1%54%$8é1?%41%%£%%5cf1?§ﬁ i ration
contgs neify 1 15; face .71 .in a tilted sture, the
liquid | elvlél?' v%%gggéfgtaﬁg %Jr%gégtg?‘f:?‘“‘rdgﬁwt;’é@%ﬁﬁ?a?hepFBHEEE%H%bggﬂ thatisual |y
checked il s:perneable | film78. Thus the remaining
anmount o?ﬁféﬁg}) gtre%?g?%gfa?%%ﬂﬁf"csaqmbr%aﬁ‘é?a?Bnéa%?SdBeéHisqahﬂekﬁbmsoThe

gas- per l e fi /8. may be made material simlar 25 to that of the
gas- per %gﬁloep%‘%én%iﬁ%%rgﬁ%ﬁga% . filllm6 ropRet ytizignthe hodyo@m7otonpri ses

a heat rfﬂ)sct %ﬁt .she%torq?de of aluminum_or other netal or a heat

resistant Tt SRR A28 bransigingrliedidtrahepcent, erntiber eof, so as
to contajn the i nscicti Ci gﬂ technical product 76 therein, and a flange 77b
is provi %‘eadlﬁﬂfrflﬂﬁ b‘éPi‘i) WS dpviand tharsgitoat iofrthapeshtuigea bodg recess
77a.,.The gas-perrpeabl_e film78 is 'El aced with the periphery thereof |ocated
on the fiBAddiereiorndt heraadetnostibée thyptdweaty kinosi @heoimidimd bke. Fig.
18(a) and (b) are a plan view of the container body 77 10 and a secti onal

vi ew t het8drsparmg liqwil Xaxf reespint inalhe h¥he tra88psr/A8n0fod 11E nE@Nt ai ner
body 77 has a transpiration aperture of hexagonal shape. When jone end A of
e t ranponathiontiapkinguricritorabous éomplared Bha)p LdAsAANRbY the | ower
end of the container body 77, for exanple, the |ower end portion becones 15

narrower towardlcadreliagly, Thehefaar &a it Bei dr2 T8 hRk L,y dwi.ndl es,
| owering speed of the liquid surface 76a o%‘ the i ngg%lt %)gilé(}ilgllgf%sc%q cal

product A8 emiteramespaiidsi thdR6ANRERABLE h dof the heat
transpiration. In the case of the transpi a%l?%ﬁgg\gg%t%? gﬂ?fc?ps’ﬁﬂ inFig.

18(2%, icontainkIhemelen SHThA e 10y nount at the start of
use since the upper enéﬂggco%éggﬁggﬁgéé%ngbag?d“g%gr?PﬁPaf%ﬁ£OF Tilting
angle 0 of the heater surface 71 fromthe horizontal plane as shown in Fig.
17 is in arange from10 to 90, preferably from40 to 60. Wien the tilting
angle 0 is smaller than the range 25 descri bed above, it becones difficult
to check the liquid |level of the Table 5 Intermttent 12-hour heating
Anmounts transpired Sanple No. UnitPeriod fromO hours to 12 hours after the
start of heatingPeriod from 120 hours to 132 hours after the start of

73
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Table 6 Intermttent 8-hour heating Anmounts transpired Sanpl e No.
UnitPeriod fromO hours to 8 hours after the start of heatingPeriod from
120 hours to t28 hours after the start of heatingPeriod from 240 hours to
248 hours after the start of heatingPeriod from 360 hours to 368 hours
after the start of heatingl 0 -Or. 676.u§85. 955. 921 0 -Qr. 176. 8i5. 375.
12 1 0 -Om/8 hours 6. 15 6. 53 5. 67 5.

81Aver age7. 006. 675. 665. 61Aver ageny/ hour 0. 870. 830. 710. 70Aver agengy/ 12

hour s10. 58461088 a1 t0ga s Tt e bl S M thiag@ M0 32 H Qe Qggiwﬂe TR S

transpired Sanple No. UnitPeriod fromO hours to 3 hours ter the Start of

heat i ngPegh otk fehad9, Wa1S the ddd NiewrShads & -heat i ngPer i od
from 240 hours to 243§hours after the start %f q%%%fibﬁggé%iggjc?from 360 hours

to 363 ho : r 2 Wafol - 22, 102, 342. 211 0 -1.
912. 552. ﬂgﬁgﬁ%’tﬁblﬁgﬁ_%&3%%%%3%%&&99}&39% p%g&il??‘é’sg {ReGas o agei . 752.
282. 202. § ro. . 430: 72Aver [12 .

hour s7. Oogég@g%ﬁge@%ﬁgﬂ%& t'?lg]‘gpégg 1;é‘oen P Odﬂsgﬂgggicﬁ&tﬁﬁ’ﬁﬁﬁtbé)dy as
transpire r.i.odPeri.odPeriodPer.i.odPeri.odPeri adf rom 0 hoursfrom 5 _hoursfrom
10 ot st Ear ek B SR AP R A8 KB BRBIHER B AoRTaRERASRE: o WiRbaRace 7
hoursto 12 hoursto 12@Jf hgluréito 242 hoursto 362 hoursNo. Un i

tafteraf t EPAFHER (e BPat AT ISR Bom pentrinan deesmattkase thertt he
startthe Ptartof qgg%ingof heat i ngof heatingof heatingof heati ngof

heating' IT4Rcti9gym icatoy when thyremamngoenount, 08thedraddpiing
1.490.85nm/ 2 hoursl 0 -O0. 791. 451. 531. 751. 711. 39Average0O. 881. 451.
521. 441.11994d dexxpasggeirgt hatitbesamonan: o600 rR0ning. GRMmriagegdliddid

hour s5. 298. 719. 118.649.136.99 0 105 [I'1] 60-day use setting (1) Test
condi ti orcan e poecisely |knpswd: and shevam oudtblferanspitedbnt FamsphEat i on
contai ner: The sane container as that 5 for sanple No. 1 shown in Tale 2 c.

Gas- pér nesllsioestfalilen OPP20/ PE30 (descri bed previously) d. Anount injected:
600 ng e. Set tenperature of heater: 85C f. Nunber of sanples: 3

The heat transpiration container may have such a
constitution that comprises the container body that opens at the top
and contains the transpiring liquid therein, and the transparent or
semil-transparent gas-permeable film that closes the aperture of the

15 container body, wherein the container body has, on one end thereof,
an extended portion that is formed to protrude in the direction of
depth and/or direction of width of the container body for forming the
air reservoir. Providing the extended portion makes it possible to
set the liquid level in the container higher and prevent the

20 appearance of the apparatus as the commercial value from being

degraded while ensuring the prédetermined volume of the air

reservoir.
In the heat transpiration container of the present invention,
1t is preferable that the bottom surface of the extended portion is

25 inclined so that the transpiring liquid flows down from the inside of



10 g. Transpired anount neasuring period: As shown in tables in (2) (2)
Test results Table 9 Intermttent 12-hour heating Anobunts transpired
Sanple No. UnitPeriod fromO hours to 12 hours after the start of
heat i ngPeri od from 240 hours to 252 hours after the start of heatingPeriod
from 480 hours to 492 hours after the sﬂ?rt of heatingPeriod from 720 hours
to 732 hours after the start of heatingi’l - 1010. 8810. 339. 098. 291 1
-~nmg/ 12 hours9. 909. 619. 359.

1911. 84101;143&ﬁ@ﬁ.&wsm%n%baya%}%goﬁﬁm?éﬁ@ggt\s%@gggg/@% Fhil&rount s

hour le. 8710. 148.838. 26 0 0 Table 10 I'nterm
0/ hour | Avas aonliaiRes holy id setibivdralh Tl AndPMS hoftire withbRehe srart.

ng/ hour Average ng/ 12 hodr eriod Trom our's he start

of heatin ) .37 0..80 9. 56 .Peri from 240 hours to 248
hours aft g}r{%%%ggt%aorlfﬁ%l? 18@%%?6%%6?‘96’99 ReT gositiogg gl.dn §{71%P0§?u19z 45

Period fr S rs to 488 hours.after the start of heating 5. 49 5. 98
5. 27 5. %@‘% %g%g?‘“é?lﬁé’rﬁ Jaydodoes glatotmain irthesatandedeportienst ar t

of he%ging_ég %ﬁ : 98t4' 85 5..35 0. 67 8. 02 0 Table 11 Intermttent
3-hour he 1oy Ltranspination semipanep is b ldpa iacvertiead ortdltesl to 3
hours after the start of heatingPeriod from 240 hours to 243 hours after
the star tP8$tHear iy pare at pf dhespomganing s anspining siqfidecantee mhard of
heatingPeriod from 720 hours to 723 hours after the start of heatingl 1
-OL. 932.PrepiselmEnoypn and thegprangsringdiquid can-be GRwl aphtwthel. 78 2.
38 2. 11 2. 16Averagel. 842. 242. 082.
16Aver agetmd Foilih® 8t 2250, 690. 72Aver ageny/ 1- 2- hour s7. 388. 958. 318. 66

The heat transpiration apparatus of the present invention is

10 characterized in that the heat transpiration container is placed or
held in the vertical or tilted posture on the heater surface so that
the transpiring liquid makes contact with the gas-permeable film.

The heat transpiration apparatus of the present invention is
characterized in that the heat transpiration container is heated in

15 vertical or tilted posture so that the transpiring liquid makes
contact with the gas-permeable film, to transpire the transpiring
liquid.

Examples of the transpiring liquid of the present inve.ntion
include insecticides, vermin repellents, fragrants, deodrants,

20 bactericides, antifungal agents and mothproofing agents. The
transpiring liquid is preferably used in the form of the effect‘ive
component (for example, insecticide component) per se like the
insecticidal technical product.

(VI)

25 The present invention provides a heat transpiration



0 Tabl e 12 Continuous heating Amounts

transpi redPeri odPeri odPeri odPeri odPeri odPeri odfrom O hoursfrom 5 hoursfrom
10 hoursfrom 240 hoursfrom 480 hoursfrom 720 hoursSanpl eto 2 hoursto 7
hoursto 12 hoursto 242 hoursto 482 hoursto 722 hoursNo. Un i
tafterafterafterafterafterafterthe starijl he startthe startthe startthe
startthe startof heatingof heatingof heatingof heatingof heatingof heatingl
1 - 1QL. 072. 111. 861. 521. 551. 451. 071. 971. 641. 371. 551. 37ny/?2
hoursl 1 aPPphra2fs.ti8dlcaB®6hairlin 484 chemi

35Aver agel, 121, 971, 721, 401. 53t 39Aver ageray hoar S5ER S¥ER 88d1F00. 760. 70Aver

ageny/ 12 hosn bt l o2 DrSihet WRISE Mch Ahalditldn Q0N 55 501 i no

(1) Test condition ' a. Content liquid: A shown 1n
t ranspi r ati s wigedos fecient C .ner that 5.£,0r s | e .1
shown in Tal elg c. Gas-per mrr%a%ﬁgqfsi %%C@%%?%éﬁs?de@ﬁsb%ﬁ]%&%%l y) d.

Amount i njped @8 onlddQ : ture of heater: 85C f. Nunber of
sanmpl es: 3 10 gFmTr ansﬂﬁ?ggléﬁ%%tr?s neEﬁélgﬁﬂioﬁvgmp?eF?’aﬁmtﬂél%ovm intables in

(2). TePt AT 1L MNL mMmHmMLL ~3 L ov~c_ -0 .cOL +N-W~-aOm
~ NV %)Of oﬁ?ﬁ‘t ({J bsaLnié?jrt &%ai“@b%ﬁﬁﬁtm&rﬂﬁ@nwmg Ligwidt ~i N~CO
Y . CL1VI 1Q = Qv4--mYNLL NnLO7. NCOt O- L OWNaO N t M-1~~a DO fLL
cO0 ~ NV ~1E5%1bgowgéﬁ£iﬁé%e~ Eﬁg%w byymeans af o leatmgsecting t

~tP1I\/(O\/qu_+~ 1t0t0 LJ.wLSO + O~ )4-mYNLL mn7r L ZuCOOm- O _Cm+~ 0
' MOO. - ~N. .alﬁﬁﬂﬁﬁf:@cég[@in«wﬁl FRAMDILAL0 O INLIGHINIL . O L dyp Eh DI p
pPNEE\ hoEa~~~~i ~mm d o] I | EZ mNNNa~a>mQGC h0O CY mNL 3 OL +~ ¢ m+u .E a>

+~ ¢ | 1BCcPIBPEaTES the thealipg secfiontenfenlid paosidedivinotheet hod of the
present invention that uses the insecticidal technical product causes
stabl e t r&S$pRAEATORCAY sthesiteseevrécile aniipertennspeiardirasdohowigider
transpiration is carried out intermttently or continuously. 5 Tables 9 to

13 alBo druly,twbereire appbseality nfarbngatedusesetsivall £rd E‘@fﬁ@idrﬁ{itgg of the .
i nsecticide conponent even in a long period of transpiration for 0 hours

or nore. lEkawifecs thiatffacescthobugaitd Widakhe fij! 1% &%sbﬁa&ﬁ&‘}{ea“ on rate)
10 Rate of transpiration was conpared between a case in whichthe

gas- per maableufidnt Bodasptepddbaco Oph b ftyt ' ' nt ai ner 35
shown in Fig. 47 and g\lﬂcgs?ﬁbw t hout | amqﬁg?igglr?? %ﬁgﬁggﬁg{%%)@?&%ﬁs%f‘?%ti on

was conpateddBANRRfateCRS Sot Bo W%t | gpfibm 4 was in contact
with the content liquid 3 and 2 case 1‘51?%%??51&{31‘5(?%%%% gg&bebﬁp%&aﬁﬂé’ﬁaﬁ ng the

i nsect i cif6ai eldesdBeCRIm B 8¢ UGh a¥Rdes 14 tBQ!%hgdr’i’itggtsgand. td on%iand

determ ning the amount of transpiratiom sim Ex &0 (1) Test

condigi ozpA Feft tRhnlshit Aona 5ARMALLL (18N etn20, o HRAL -”a{;%g,‘){a“on

contai ner: The heat transpirat]i con TRRsSpiyng dand (b)

was usedy r i.ration cantainer has the shape shown in Fig.
47(a) andowﬁgﬁr@}ggbp nlggégl Srﬁ%s %3’%“??\% FEGHIAR 19 PrreRireea pdwanidalg 26 mm
by 17 . in depth. Wth.other. respects, the container was 25 the
s;me ag‘n}[: é}ﬁdgaﬂ At @%wrgeil_t body that 1?1c0rp0rates the heating

section and a lid provided on the instrument body so as to coﬁrer the
transpiring liquid holding body, wherein aperture section is formed

20  in the lid surface that faces the outside when the lid is closed on the
instrument body, while proportibn of the aperture section to fhe
area of the lid surface is set to 40% or more, and maximum size of
the aperture section is formed to be 5 mm or smaller.

(3) The heat transpiration apparatus according to (1), wherein the

25  plurality of apertures are formed in such a manner as the length of




113 c. Gas-perneable film Cast polypropylene film50 gmin thickness d.
Amount i njected: As shown in Table 14. e. Set tenperature of heater: 104C 5
Wth this setting, surface tenperature of the gas-perneable film and
tenperature of the content liquid were as shown in Table 14. Surface
tenperature of the gas-perneable film nmeasured at the top surface and
near the center of the film and tenperature of the content |iquid was
nmeasured near the center of the content liquid. 10 f. Nunber of sanples: 3
for each gRER i BRASHY | i.0d:. hours to 12
hours after t r@rgtggrsgagmeﬁ?ig%gggge} Igl acenetlft?gggﬁﬁgg’?rlt rg[agl)s 1|ﬁrdati on

cont ai nerhgﬂﬁl%hlag ting: Horizontal 15 (2) Test results 114 \Nmj i CL.
ON. ~d" & H (O~ NLtWE N OO0 CJt 0u7r cOLONOOL o ' -

y-vo>rorn ora> = NN.--Ngm O~ Y\LC OEN ~NtYEQ ~a~ a>y j,U 7
oVt ThDg TRE ggﬁ?ﬁa%&b’f\%ﬁbﬁ 22 BRARRRNES ACCOr AN b0 Ay FRAT 4 LY
y, Y i ~tN. ~~. ' 4] N X t ~C.' ~ #~C Ud ‘B U7 C_ _
EQOOYT +, %N%&l\?r Pﬂur?ﬁ%%ﬁim%%%ﬁﬁ? plygalaty Pg@Rﬁ_lﬂqueﬁo H.7
aj t~s .- a~YC.+ O dt y YC, OUY t UY.Y3 Oy UUONYGC __
o U N omr-’ﬂﬁé IP,n%tNd@aCl Hlﬁe@tlwn@%dﬁa#q of thg ndllans has giapgmlaris, it
can be seen that the anmount transpired was 5 higher in the sanple No. 13 in
whi ch t heC¥q3s8acklg@8.in contact with the content liquid 3 and in sanple No.
15 in \A/hifﬁt}m:[ghe film4 was not |am nated, than in sanple No. 14 in which
the film benbeat hrgpaptmationtapp aratonaenordingitd (1), mlemdia the
(Transpiration performance of various insecticidal technical product)

Tr anspi r attzors ppept ormapestvas isdopared ihathweegnpt beteedfl tianisstfument

i nsecticidal technical product by evaporating the insecticidal technical
product ubhdéy die thel hppergbodithieolis andddet ¢nniHy s triemaiewydpef
transpiration simlarly to Exanple 1. (1) Test condition a. Content |iquid:
A sha@n iwhEabtke 15d i51bse fiani theansRehaldoNpeayt ai ner: The same contai ner.
as that used in Exanple 3. c. Gas-perneable film Cast pol ypropylene film

50 umin @ Thbcﬂf@e@ﬁ%rwg?mpﬁqpﬁaﬁﬁ%ssaaeéﬁdin@%ot(%?,t w"l?e%eﬁg ted

with the gas-perneable film4 in contact wth the ctontent 11 qui as shown

Rt T e R o
s | 0SS AR MBI PR, SLor | O Pt g
(2) Test (r?qs'f'hct-:sheat transpiration apparatus according to (1), wherein a
15 first air intake port is formed in the gap between the instrument
body and the upper end of the lid, and/or in the instrument body
when the lid is closed on the instrument body, and the first air
intake port opens at a position lower in the vertical direction than
the lower end of the transpiring liquid holding body.
20 (8) The heat transpiration apparatus according to (1), wherein a
second air intake port is formed at a position opposite to the lid in
substantially horizontal direction in the instrument body. |
The heat transpiration apparatus according to the present

invention has such a constitution as the heating section is covered

25 by the lid that has aperture occupying a predetermined proportion
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NNNNN-~G Cc pH 4- "= LG'ONY E7 OM a.. ONNy Ld yACENsUOOy2REQ,  7+n
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VEMNI I I ~I I I ~I | | oacococoa~nnna>nmaod>>>rrrQ GrQ 118 Fromtable 15, it can

be seen that stable transpiration of t 5 insecticidal technical product
to release the insecticide conponent was” achieved in all sanples Nos.16 to
18. Exanple 5 (Investigation of gas-perneable film 1. Gas-perneable film

Conposi t eof thesswela@epiapar ed | aminating two or three kinds 10 of film as
shown in Table 16. LLDPE, LDPE or CPP was | am nated as a seal ant | ayer

directly on t hesb@@iﬁ&éﬂﬁsI@hé%lllﬁﬁlﬁﬁnBPbgﬁg?ﬁé&gpﬁr@ﬁ%9 tc%‘f)yle-‘%g% CPp

of sanple No. 22 is made by lanmi nating th f |s_(|)_r . refhreSto
0 in
same appl pesmbfe %@rmieeshl%a(%gargﬁ%ql{é Y. g’?ﬂgy lafg%ur%tlgr%l %%agh

the ratio of total area of fine apertures m ea pf
1B At RSN iy Sy s o
A "agy- Pex@a%g'inc;fhg gap of the aperture and the air flow is hampered
resulting in a decrease in the rate of transpiration which may occur
when the proportion of aperture is less than 40%. Thus the
transpiration efficiency of the chemical can be maintained at a
satisfactory level by setting the proper proportion of aperture.

10 Length of the plurality of elongated apertures along the
shorter side thereof is set to 5 mm or less. This configuration
prevents a foreign matter from passing through the aperture and
touching the heating section or the transpiring liquid holding body
that has been heated. Moreover, since the lid has such a

15 construction that can be opened and closed, a foreign matter that
has stuck in the aperture can be prevented from touching the
heating section by opening the lid. Thus the present invention
provides the heat transpiration apparatus that can be convehiently
used while maintaining the transpiration efficiency of chemical at a

20 satisfactory level.

The heat transpiration apparatus of the present invention
may also be made in such a constitution as the plurality of |
elongated apertures occupy 40% or more of the surface area of the
lid and the maximum dimension of the aperture is 5 mm or less.

25 Thus the transpiration efficiency of the chemical can be
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(i) LLDPE: Linear |ow density polyethylene (ii) CPP: Cast pol ypropyl ene
film' (iii) OPP: Biaxially oriented pqglypropylene film(iv) PET:

Pol yet hyl ene terephthalate 5 2. Heat t spiration contai ner The heat
transpiration container 35 as shown in Fig. 47 was used. An alum num plate

measur i ngnfén'fﬁhﬂé(d?aa: MHQXSQIC%gg?]I'ﬁIi}gi 'Wycgﬂﬁﬁ5 médﬂ‘%s h&ﬁﬁeat r eosl} st ant

(measuring 26 nmby 17 nmm by 3 ept'h) was”us

Cranst | ut i CCRRB ras o 0R0r By SETERISP O MERRTEICR Maddnhod) ana

was cover h, t e film4 shovvnln Table 16 at the top. 3.
Test met h%gn%trt Eﬁaﬁeatsg?rlgtggbratlon cont ai ner of which heater 15

tenperature (s ace te erature of the radiation 7) was. set to 100C,
the nodified in orteégﬁnp@%teb C&Pugf} R/Esvetqtgﬁﬁt‘i%cp%vl%tl ng the

heat ran i rat cont ajner 35 tilted 50 fromthe horizont pl ane on
the e ]Ié&g‘ ?Pf’ﬁ@“{foff’gﬂfd ?E@’l%ﬂﬁ)ﬁ apgft %épéFFEE?iﬁESscorrponent
transplred S|mlarlyto Exanpl e 1. 20 Change in the appearance by the

t her mal tb%ﬁs@mroath%taéstowlg&aaﬁQoegawéh@dapwum| ara formed shishs t he

test results, "A" and | "B" indicate that the filmcan be practically used
as the gam@gﬂm@m difgempion not larger than 5 mm in addition to the

constitution described above. In addition, since the lid can be
opened and closed, a foreign matter that has stuck in the aperture

10  can be prevented from touching the heating section by opening the
lid. The opening may be formed in such a shape as, for example,
square, rectangle, triangle, pentagon or other polygonal shape,
circle or oval.

The lid may also be, instead of open/close construction, such

15 that can be removed and reattached.

In the heat transpiration apparatus described above, the
plurality of apertures are preferably formed so that the length along
the shorter side thereof increases toward the transpiring liq'uid
holding body. This construction makes it unlikely that the

20 transpired chemical (liquid) deposits in the gap of the aperture and
enables it to maintain the tranépiration efficiency of chemical at a
satisfactory (normal) level. The lid has a plurality of pillars that
delimit the plurality of apertures in the longitudinal direction and
each of the pillars may be formed to have, for example, triangular

25  cross section (section of the pillar that is revealed when the pillar is
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Hc~wwa, wAoaaa z 122 From Table 17, it can be seen that the gas-perneable
film5 10 15 made in a conposite filmof two or three |ayers by using LLDPE
or CPP as sealant layer and | am nating §#Jch a filmas OPP, perforated PET
and PET thereon is suitable for thermal®ranspiration since such problens
are less likely to occur as swelling or breakage due to heating and

crystal | i zatiperpeindiBalaPIeciti<lsegRUMARE Hirebt; ' r - (1)
Exanple 6 The follow ng test was c%nduct ed bl;]; uslitonrﬁg %Lﬂeﬂnﬁg‘gtg%e:nspi ration

appar at usthOrsGPWingohl the fronf8r i diOsfifd 8FTHRe e ef fect of .the change
in liquid amount of the insecticidal technical product 45 in the heat

heat i1 ;"ﬁéL?r”af?'lgﬁﬂé?,ﬁ%3?#@?“?%2%??%‘?%2%%%‘P%?H%%%?%‘?e%@kﬁ%@ﬁ 8% (m o
. i 8 '
sarples. Eﬁ%‘?%&?*&%ﬁ?% ﬁsﬂp%ff%af F%bi% Peprtenhin ei%%péix}%” e
ol yor opy e i FAE Bt MBS Rp G i hl Fond Miovhe Bl T Fotosed
No

terepht hal ate "CPP/ PET/ CPP" of the outer film of sanple . 3is a
conposi teOPifl%rﬁ e Wy eph i Hgleppe mstrygye whbody. t K'he drdaspiaed t he
sanme 25 applies to oaher ampl es. The inner filmwas provided with two
123 | i qui SFHEFBHEER §tﬁoa?Peilé,P%QBCﬂéaﬁbdhten@ﬁbi ANaE poivbiem iof thieg. 11.
Al um num cont ai ner havi ng recess 46a neasuring 26 mimby 17 mmby 3 nmin
dept h andl#$tangeenthodyatonated aBoventine PR mypwasgUiedidhdllengdrddyi. ner
body 46. The transpiration aperture of 5 the container body 46 was covered
by the i nWeren ithe transfHeadt dee mocahilnpo shiedynd6a ssminl ht@d ow the @
predeterm ned anmount of insecticidal technical product 45 (transfluthrin)
by udidng poftdedelvcased| bt shever ains piithg 13 @s Wo1ATh & O dSalhYe $fage and
| atter stage of transpiration. The heat transpiration container 41 was nade

by 10 pl aloiangsgibetiot dectéh s Shson gdia ¢MAILs aldchih d¥aRng a?@MiEQJh The
fl ange 46b and the periphery of the inner film47, and the periphery of the

i nner fi|99i4€s andotditopehé NEETah PhaiBe Put8E £ir ML3L “PESVHﬁt%dgeghaoget her
r

by thermal fusion. 2. Test nethod 15 th the heat transpiratiton apparatus

50 Shown irmufitra fibi0hy Wi &R REARS 20k ETRRERION EabBYL 3RE baRGHRLYTE Of

the radiation plate 5) was set to e 1 nsectici nirc oduct

45 was tIGHSRLEE0: O MRAl 10 thD% [ealle SARRRLRBLL BRSO sl pes 41 i | ted by

45 fromthe horizontal plane on tEe entire sur 0 Anount

o 18, L e R el LG 0 LARREISES! "G L8, T om 24

hours to 36 hour i'ng wa s of

nmeasur e val pes) are shown in.Tagbl.e 18. The decgreasing rate shown
o Tab o t1anRRTFA ek HEGe iy oh B8 Brichhitlc iy bt I amepuF & e arrount
transpired assum ng t hat tge contai ner 25 held 1200 ng of insecticidal

t echni cala%%ﬁ(ﬂs gegdqthgecrense.of 124

The transpiration aperture is preferably provided so as to
open facing upward in the vertical direction over the upper end of
20  the transpiring liquid holding body.
In the heat transpiratioﬁ apparatus described above, the first
air intake port is preferably formed either between the instrument
body and the lower end of the lid when the lid is closed on the

instrument body, or in the instrument body. With this construction,

25 since air is introduced through the first air intake port into the



transpiration and 150 ng of the insecticidal technical product 45 at the
end of transpiration. Decreasing rate (%9 _ {(Anount transpired in early
stage) 5 (Anount transpired in latter stage)} / (Anount transpired in
early stage) x 100 <Method to neasure the anount transpired> |Insecticide
conponent transpired fromthe heat tra iration 10 container 41 was
collected in a silica gel colum. The ifisecticide conponent was extracted
fromthe silica gel with chloroformand concentrated, before quantitative
anal ysi s mgﬂM§n§W@Ftt%rﬁMh§ rdeicn Biffieid Mey AT iddlafsRived over a
period of 12 hours. 25 Qo>~c~G ~~W ~~ ' ~coo or . U UnO Y~i Fld

x) d~VOWN ; iy Brahb e geyyr INir-t07 v hO~i ~ni ~p ~ U ~ ~~0-0-Qy , y,,+~ V
"~r-1~r-1~yrlOUN”"a ~i' OQ1lo -'t, ,".FyF WO0ON_ FtP-IWP-1 Ovp-1Uc~.
O ~ ONWM~ as, d . ~H1 ol & s toal oo >< 126
From Tabl e 18 igl%:saﬁwggélrsaéﬂelﬁ tt(ﬂh%tt k éelctzé?gg&dn%ur él%tga]%? ?,l}} %% lgnfgt%lﬁﬁe%fa ta
transpiraji s | enqt r enai.ni insect. cidal t.echnical product
45 becone b%ﬁ%ﬁ Oéﬁ#Sﬁﬁgqgvn@h@nthd(;?ntsruér%ggin&g%tllgﬁﬁ??zgp Sh éllﬁe%ﬁloph]él peri od
fromearly, stage to |l atier st of, 5 transpiration.in sanples Nos.1 to 3
in V\/ni%gh %fﬁgfr‘é‘fné}é‘%b}é? ‘en%?ﬁél ihﬁseﬁ??ﬁfxg’a‘i“?%cﬁ?’f?‘éealal’ﬁ)llﬁduct 45 and the
outer filmwas made | arg y the use .of capillary. phenonenon. Exanple 7
The i nnerlq‘tirloau&ﬁg B}&’E%‘Fg%itl PR falfﬁé‘tﬁgﬁel?‘?‘&% Y {:]]llle 1095t FpBI&MHss shown
in Table 19 with grating pattern of projections and recesses shown in Fig.
9 formed b9d1§,n%%gragsahraiﬂenc%ﬁfua@pcse@%% chiganioplegant benimpdoveder film
were used. Al um num contai ner having recess 46a neasuring 25 mmby 17 nmm by
3 mmin dapttheand f1 ange 46b measuring 33 mmby 25 mmwas used as the 15
cont ai ner body 46. The anount of transpiration of the insecticidal

t echni cal produthedmsdandnidet bedyemsiynglsmbe peradedasutlech sevdaimr y to
Exanpl e 6, except that each contai ner body 46 held 1200 ng and 200 ngy of

t he ilfsecthat dbdstieally calaipsoiductr4bspidageliguyél ol dhihb &g uniig;liche
early stage and latter stage of 20 transpiration. The insecti cidal

techni cal thrdishoAfinvaathpabadtketbinueBshy Fdaidbr iy sxadlidlet NBaaMOUNt
of transpiration of the insecticidal technical product 45 in a period from

24 hours §oridfe hail sp2ih gl eBd ¥t ire8id G 1aga! r%%e!ﬁ?@%élﬁg@ dNtFe dJkeW th the
decreasing rate 25 determned simlarly to Exanple 6. Results of

neasur enegtss, be]@rﬁpwﬁé‘&‘. val ues) are shown in Table 19. The enbossed
pattern 5 forned on the 1nner film47 consists of projections 54 neasuring

é'ﬁﬁt Nt I(??néa‘:’b@%@%e{ﬁ%@%ﬁ%?ie%? MREREHOM hoil | .S‘ﬁ“ﬁ%'élﬂ%“%%% IﬁO&?‘é‘sLEt
_ ! ect of i | P épresent
density paecTytohdd it a1gb i B ¥Rl dhel Bt PR B8 el rer

filmouter filmnsgcticidaltranspisedrateNg.technical (nmg/ our s).( %9, r,oduct
() PP (ST e {EeRSPHAIERR 881 R pedd ook o \RERFE ST oB b L no
(40 a m 22.420011.4 * l\{u ers of parentheses of each film shows thickness
of filns §&ASPeEMA2ble HER - A'ME 1. A heat transpiration nethod for the
exterm nation o,I:erel{rn' n, which conprises heating an_insecticidal technical
product or a 5 hBAikGadNENEREIPRIBAY ha¥Afud apparlisurabiomiforng an
additive so as to transpire. 2. The heat transpiration nmethod according to
claim 1, ekenyle, esdthasrerspirdag Havndihadipgdedy ishaate dnouithiced
i nsecticidal technical 10 product is put into a container and the container
i s h&&t edback as an tortangipiee tthe ¢hewdtakfdan the firombbupfoduof the nodifi ed
i nsecti ci dal .

transpiring liquid holding body. Such a heating section is

preferably used that heats the transpiring liquid holding body over
a certain extent of surface. Disposing the heater surface that
involves the heating section at an angle of 45° with respect to the

25 horizontal plane makes it possible to use both a power outlet and a



techni cal product. 3. The heat transpiration nethod according to claim1 or
2, wherein 15 the insecticidal technical product or the nodified

i nsecticidal technical product is transpired while a gas-perneable filmis
put into contact with the liquid surface of the insecticidal technical
product or nodified insecticidal techniézl product. 20 4. The heat
transpiration nethod according to claiml or 2, wherein |iquid surface of
the insecticidal technical product or the nodified |I insecticidal technical

product i saekpespdrdeepttheld maiisHAwhigon [$PR6e owltleAiRGdle Eéﬁrﬁﬁ%@%i on
container used in the heat transpiration 25 nethod of any one of clains 1

to 3, conphésdd® aATNhamd®ableP ddtay bbodr [ BS At HSaFL g%lr
a a

techni cal product or a nodified’insecticidal technical product

gas- per meghtRtf ah@ 4 *ﬂébl&%%%& o208 R{r{iﬁ}tﬁmxf%?%[ g&&%rq{m{l@% o &l ner

body. 5 6. A heat transpiration contalner used e hea ranspiration
nmet hod of f i onprising a container body that

cont ai ns gﬂp¥Hggg%?§P%g?b?§8%h%§a Eargfr:'oduct or a nodified insecticidal
techn%yal~@f@duct containing an additive and a gas-perneable filmthat
makes con{ac with the liquid surface of the insecticidal 10 technical
product or the dified in% cticidal, technical prqduct at |east during heat
transpiration. .cc%ciféiﬂ te SBF?SﬁIFto?‘P‘é?J%QPé‘t’@@bﬁpﬁ@%ran%dh‘ﬂm%er
body t hat, contai ns, a %ransp'rin liquid, an inner filmand an outer film
that 15 aP&8guavonlsoohe dhtichas hepgde an spination aenbrinereer Ghe of the
cont ai ner body,, feeding neans_ for supplying the transpiring |iquid between
t he i nnertuansnizmas ireuidlholding hosdithahdamadeoef hddexiljet g@scont ai ner
body, wherein at |least the outer filmanong the inner filmand the outer
filmis apeemecpddedabineon iatnleadd @re Théde hbatreof amshis fillod veighathé us
according to claim7, wherein | the feeding neans is a liquid introducing
port l0ocatmchstirangdsguicdanthés eenbedi ndre trdmspauagedqule Bagnspiring

| i quid when the container body is held at such an angle as the transpiring
l'iquid 25ptafechbdy ttitanispagentidimse mila dbp dreiftah t 16286 PhIAbk@R contai ner
conprising a container body'that contains a transpiring liquid and an inner
filmand gex@gifer filmthat are put on one another and cl ose a
transpiration aperture of 5 the container body, wherein at |east the outer

film anong the Da@ﬁﬁgfdéem@{edtﬁiﬁsﬂﬁﬁgilﬁhhm iR RidH 'al%\%qnﬁf‘%ﬁtft' lm 10.

The heat transpiration container according to claim erein at lTeast one

T he e i e _ | ast
Suppl yi ng i RGP LRELO MR cplc Lx FHERSIES £bS; pOLLBIZ BHRCCC o her
i ¢ 5CONPE 38R AChPTL AT Bnl 5&@%@5&3{149%%8?31;}3% frohaBigon fighh a0y Wi ih

an i nner m piercing t I nner diters 15
t he cont aj rsupplyi ngya.-transpiting,.liguid, supplyi .he
transpir %ﬁg‘f‘%‘%?‘? %lﬁé}‘%%%]ﬁet vevha%%a’ércoﬁ%?ﬁewﬁh Bﬂ?t%a%Bﬁgﬁ?‘%/?e&%b%E‘}l and
| am nat i qg.outer1%%in1onto tae outer surface of the inner filmfor

seal i ng. P PFREGHET RFdOBF PFEduci ng t he heat transpiration contai ner

according to claim11l, wherein a through hole that is left after | renoving
the feeder nozzle fromthe container body is used as the liquid introducing

port of ' .25 13. A heat transpiration apparatus conprising a

cont ai neﬁ%@%ﬂﬁsc}ii?@wt Qg tDMWiIN(Eg?I iquid, an inner film and
an outer filmthat are placed one on another and close a transpiration
aperfre O thd'igorit(a)iera pday wiedv shoseime ahoexmmatlengf hbet cont ai ner body,
wherein the inner filmis a liquid absorbent film the outer filmis a gas
5 per meabiirenisplinatinog eopeaineof a¢drerdingeto thepredcest nonieidbnvahl Fie
transpiring liquid. 14. A heat transpiration container conprising a

cont ai nerl(body # sattiomntlaviesv aherastplehpdihe guixd and an inner filmand an
outer film 10 that are put one on another and close a transpiration

aperture of th&igot &d aesedivciyal Whewes Rowhggi thehehl! tFan%pdratigni d
absorbent filmand the outer filmis a gas-perneable film 15. The heat

transpir aboindaiaensdialed WRHOE MY pe@ntd M1 fitm vheEgsNnlasthe 1iquid
absorbent filmis an unwoven fabric. 16. A nethod for controlling a heat

trangpi rati on tmepey(ably Hi } | :
tenperature in tgg r(e?:egga ﬁ?ﬁmﬁggﬁg%wﬁg@ﬁ@g Pﬁ% glrare}’ggégﬁlelsdlrw%?sigmt hat the
contai ner having 20 the recess that contains the transpiring liquid is
heated so as to transpire the transpiring liquid. 17. A nethod for
controlling a heat transpiration tenperature, which conprises controlling
the surface tenperature in the recess 25 by neans of the area of a fl ange,
in case that the container having 160 the flange provided al ong the

peri phery of the recess that contains the transpiring liquid is heated so

o b = A~



161 that closes a transpiration aperture of the container body, which is

pl aced or held on a heater surface that has such an angle as the
transpiring liquid touches the film 5 22. The heat transpiration apparatus
according to claim 21, wherein the heat transpiration container is placed
or held on the heater surface that hasjg? angle of 10 to 90 fromthe

hori zontal plane. 23. The heat transpirdation apparatus according to any one
of clainms 10 20 to 22, wherein the transpiration aperture of the container

body has andi tkd iinedclion®sl eschhfal PRADIBSHPSERVEhtb QMftd ct Reigd. 24.
The heat transpiration apparatus according to any one of clains to 23,

wher ei n t bechG¥heRi kit FikGBUH) i# a8 d5AA1 LabAALhDRIARI AR rigepg OdUCt . 25.
The heat transpiration apparatus according to any one f clarns 20 to 24,
wher & N { §ashs A0SRl A0 dd:dhl b PG B3 260 UiPBhy RL,20¢ A heat

transpiration method ch conprises placing I'ng heat
transpiration c aj . [i.sl . cont.ai ner dy,that | contaj.ns a
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63 insecticidal technical product 76. There is no limtation on the anount
of the insecticidal 5 10 technical product 76 contained in the heat
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Fig. 30 is a schematic sectional view showing the heat
|
transpiration container according to the present invention and the
heat transpiration apparatus using the same.

Fig. 31 is a plan view showing an example of the container

25 body of the present invention.
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shown in Fig. 36(a).
Fig. 37 1s a perspective view showing an example of the
transpiring liquid holding body.
Fig. 38 shows the transpiring liquid holding body attached to
20 the lid.
Fig. 39 is an overall sectional view the heat transpiration
apparatus with the transpiring liquid holding body mounted thereon.
Fig. 40 is a sectional view of the heat transpiration

apparatus viewed in the direction of arrow A of Fig. 39.

25 Fig. 41 is a rear view of the heat transpiration apparatus.
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Fig. 44 is a longitudinal sectional view of the heat
transpiration apparatus of Fig. 43.
Fig. 45 shows the transpiring liquid holding body of the heat

10 transpiration apparatus shown in Fig. 44.

Fig. 46(a) shows the transpiring liquid holding body of Fig.
45, Fig. 46(b) shows a variation of the transpiring liquid holding
body of Fig. 46(a), and Fig. 46{(c) shows another variation of the
transpiring liquid holding body of Fig. 46(a).

15 Fig. 47(a) is a plan view showing the heat transpiration
container used in third and fourth embodiments, and Fig. 47(b) is a
sectional view thereof along line Z-Z.

Fig. 48 is a plan view showing the sample container used in
example 9.

20 Fig. 49(a) to (¢) are plan views showing the sample container
used in Example 10.

Fig. 50(a) to (c) are plan views showing the sample container
used in Example 11.
Fig. 51(a) is a plan view showing the container body used in

25 Example 12, and Fig. 51(b) is a sectional view thereof along line Y-Y.
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present invention, may be transpired by heating and exerts a
control effect on noxious insects. Examples of the insecticidal
technical product include, but are not limited to, transfluthrin, “S-
1264” {common name: metofluthrin, manufactured by Sumitomo

15 Chemical Industries Co., Ltd.}, vaporthrin, furamethrin, d-T80-
furamethrin, empenthrin, phenothrin, resmethrin, phthalthrin, d-
T80-phthalthrin, (1S)-1-ethynyl-2-methyl-2-pentenyl-(1R)-trans-3-
(2,2-dichloroethenyl)-2,2-dimethylcyclopropanecarboxylate, 1-
ethynyl-2-methyl-2-pentenyl-3-(2,2-dichloroethenyl)-2,2-

20 dimethylcyclopropanecarboxylate, and isomers thereof, and “S-1864”
{manufactured by Sumitomo Chemical Industries Co., Ltd.}, Stacklé
(trade name of dinotefuran), bifenthrin and Amidoflumet. r!I‘he
insecticidal technical product may be in the form of liquid or solid,
and preferably liquid. In case of the liquid, vapor pressure of the

25 insecticidal technical product is preferably 4.8 X 10°¢ (25°C) mmHg
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109&1(0) - P2RIDULY (14 md OhlO%HH K n 6], IDYEh ¢y Inhi} ilethogDEh¥nol, 2,6-di-t-
butyl-4-ethylphenol, stearyl- 8 -(3,5-di-t-butyl-4-
hydroxyphenyl)propionate, « -tocopherol, ascorbic acid, erythorbic
acid, 2,2-methylene-bis(6-t-butyl-4-methylphenol), 2,2’-methylene-
bis(6-t-butyl-4-ethylphenol), 4,4’ -methylene-bis(2,6-di-t-butylphenol),

15 4,4’-butylidene-bis(6-t-butyl-3-methylphenol), 4,4 -thio-bis(6-t-butyl-
3-methylphenol), 1,1-bis(4-hydroxyphenyl)cyclohexane, 1,3,5-
trimethyl-2,4,6-tris(3, 5-di-t-butyl-4-hydroxybenzyl)benzene, tris(2-
methyl-4-hydroxy-5-t-butylphenylDbutane, tetrakis[methylene(3,5-
di-t-butyl-4-hydroxyhydrocinnamate)lmethane, octadecyl-3,5-di-t-

20 butyl-4-hydroxyhydrocinnamate, phenyl- 8 -naphthylamine, N,N-
diphenyl-p-phenylenediamine, 2,2,4-trimethy1-1,S-dihydroquinoline
polymer, 6-ethoxy-2,2,4-trimethyl-1,3-dihydroquinoline and
tetrakis{methylene3-(3,5-di-t-butyl-4-
hydroxyphenyl)propionatelmethane.

25 The colorant can be selected from azo dyes, anthraquinone
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0 adverse influence is not exerted on transpiration properties of the
insecticidal technical product and it becomes easier to visually
recognize so that the liquid level can be easlly checked from a

15 distance and it becomes easier to know when the insecticidal

technical product has been used up.

In addition, there can be optionally added commonly used
various additives such as effectiveness increasing agents,
transpiration regulators, particle size regulators, transpiration rate

20 improvers, deodorizers and aromatic agents. KExamples of the
effectiveness increasing agent include piperonyl butoxide, N-‘
propylisome, MGK-264, Synepirin 222, Synepirin 500, Lethan 384,
IBTA, S421, amphipathic materials that exert a sufficient

effectiveness increasing effect in case of transpiration by heating,

25 and aliphatic hydrocarbons; examples of the transpiration rate
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the recess 2.

According to the present invention, as shown in Fig. 2, the
heat transpiration container may have such a structure as the
transpiration aperture at the top of the recess 2 that contains the
20 1nsecticidal technical product 3 is closed by the gas-permeable film

4, This structure prevents the insecticidal technical product 3 from
spilling from the container 5 and makes it easier to handle |
including transportation.

To use the heat transpiration container 5, it is placed on a

25 radiation plate 7 having a heating section 6 disposed below thereof
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10948 ()¢ the Z%g(@f‘né% 5 {sKgg{:#;)ez} 1%3/( flmlted because it is appropriately
decided according to transpiration properties of chemicals to be used,
transpir.ation amount per hour and target transpiration duration
10  time, and is commonly from about 0.05 to 3 ml, and preferably from
about 0.1 to 1 ml. The amount of the insecticidal technical product
3 is commonly from about 75 to 4500 mg, and preferably from 100 to
1500 mg. If the transpiration amount of the insecticide
transfluthrin is 1.67 mg/2 hours and if transpiration is conducted by
15 the heat transpiration method of the present invention for 12 hours
per day, the amount of the insecticidal technical product 3 for 30
days is about 300 mg, while the amounts of the insecticidal
technical products for 60 days and 120 days are respectively about
600 mg and 1200 mg. By the way, the effective transpiration

20 amount of transfluthrin is preferably at least 0.15 mg/2 hours so as

to control mosquito.

1
While there is no limitation on the depth and capacity of the

recess 2 which depend on the amount of the insecticidal technical
product contained therein, depth of the recess 2 may be set in a

25 range from 0.3 to 5 mm, preferably from 0.5 to 4 mm according to
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5 film 4 include those made of oriented or cast polypropylene,
polyethylene (for example, linear low-density polyethylene, low-
density polyethylene, etc.), polyethylene terephthalate and
polymethylpentene. These films may be used alone, or two or more
kinds of them may be laminated with each other.

10 A microporous film having multitude of tiny holes formed
therein by means of laser beam may also be used individually as the
gas-permeable film or in combination with another gas-permeable
film being laminated therewith. Moreover, a porous film having
holes formed by piercing with a needle or the like may also be used

15 1ndividually as the gas-permeable film or in combination with
another gas-permeable film being laminated therewith. Thickness
of the gas-permeable film 4 is in a range from about 10 to 100 pm,
preferably from 30 to 70 pm. For the microporous film or the
porous film, a film impermeable to gas such as nylon may also be

20 used besides the gas-permeable film.

The gas-permeable film 4 to be used is preferably such that is
effective in evaporating the chemical and does not undergo |
significant change in the appearance (degradation such as swelling
and breakage and crystallization (powder formation) of the effective

25 component on the film surface). As such a film, for example,
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sealant layer made of polyethylene or cast polypropylene, and an

oriented polypropylene film, a polyterephthalate film or a
5 perforated film (such as perforated polyterephthalate film)
laminated on the outside thereof may be used. The sealant film
herein refers to a film that is directly bonded onto the heat
transpiration container 5 so as to ensure close contact with the heat
transpiration container 5 and liquid tightness. Thickness of the
10 composite film may be the same as that of the gas-permeable film 4
in a range from about 10 to 100 nm. The sealant layer may also be
provided individually on top surface of the container 5 (adhering
surface with the film 4).
In order to prevent the gas-permeable film 4 from touching
15 the bottom of the recess 2 when a negative pressure develops in the
recess as the chemical transpires, an air intake port (not shown)
may be provided in the heat transpiration container 5 so that air is
supplied into the recess 2 that is sealed by the gas-permeable film 4.
Such an air intake port is provided, for example, in a part of the
20 gas-permeable film 4.

While the insecticidal technical product may be brought into
direct contact with a heat source to heat and transpire the |
insecticidal technical product, the insecticidal technical product
may also be heated by placing the container 5 on the heater such as

25 the radiation plate 7 or by providing a gap or other intermediate
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0 % ({3 heat transpl(rlxtgén container 5(2hgt is h{eld horlzontaﬁl)y as

shown in Fig. 2, the gas-permeable film 4 can be brought into
contact with the liquid surface of the insecticidal technical product

10 3 by tilting the container 5 with respect to the horizontal surface at
least during heating and transpiration, even if the gas-permeable
film 4 is not in contact with the liquid surface of the insecticidal
technical product 3 in the horizontal posture.

In the case shown in Fig. 3(a), those listed above as the

15 examples may be used as the gas-permeable film 4. When a film
through which the insecticidal technical product 3 can easily
permeate and transpire from the surface thereof is used, the amount
of insecticide component transpired can be increased. Such a
liquid-permeable film through which the insecticidal technical

20 product 3 can permeate may be composed of polypropylene,
polyethylene or copolymer of et‘hylene and propylene. These films
may be used either alone or in combination of two or more kinds
being laminated together. Thickness of the gas-permeable film 4 is
an important factor that is related to the ease of the insecticide

25 component to permeate and the amount of transpiration, and is
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Fig. 4(a) and (b) are a sectional view of the heat transpiration

container 11 having such a structure that the insecticidal technical

10 product 3 is unlikely to spill over, and a plan view of the heat
transpiration container 11 with a film 14 removed, respectively. As
shown in Fig. 4(a) and (b), the heat transpiration container 11
comprises a container body 12 formed in a box shape from a metal
such as aluminum or a heat resistant resin and a lid 13 thereof, and

15 contains the insecticidal technical product 3 in the container body
12. The lid 13 has an inclined portion 13a that inclines from the
upper end of the rim of the container body 12 downward to the
inside, and an transpiration aperture 13b at the center of the
inclined portion 13a. A film 14 that is not gas-permeable is

20 attached to the top surface of the lid 13, and transpiration of the
insecticide component is enabled by peeling off the film 14 before
use. The lid 13 may be simply placed on the container body 14, but
it is preferable to integrate the lid and the container body by
adhesion or to make the lid 13 and the container body 12 by

25 integrated molding.
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mounted at the bottom of the recess 25 for heating the heat
transpiration container 11 and an electric plug 23 for supplying
electric power to the heater 22. The heating instrument 21 has a
window 24 for checking the liquid level of the insecticidal technical
10 product 3 in the surface opposite to the side where the electric plug
23 1s provided. Thus the remaining amount of the insecticidal
technical product 3 can be easily checked through the window 24.
Accordingly, if the heating instrument 21 is used, the heat
transpiration container 11 is preferably made of a transparent or
15 semi-transparent heat resistant resin.

During thermal transpiration, the insecticidal technical
product 3 is heated by the heat from the heater 22 under the
condition that the heat transpiration container 11 is accommodated
in the recess 21, so that the insecticide component transpires

20 through the transpiration aperture 13b. When all of the
insecticidal technical product 3 in the heat transpiration container
11 has been consumed through transpiration, the heat transpiration
container 11 is taken out of the heating instrument 21 and replaced
with new heat transpiration container 11 filled with the insecticidal

25 technical product 3. Alternatively, the insecticidal technical
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transpiration container 11 and the heating instrument 21 may have
polygonal or circular shape instead of rectangular in the plan view.

The heat transpiration container may have a construction
other than that comprising the box-shaped container body 12 and

10 the lid 13 shown in Fig. 4(a) and (b), as long as transpiration
aperture 33, 34 is provided on top of container 31, 32 as shown in
Fig. 7(a) and (b), for example, so that the liquid surface of the
insecticidal technical product can be exposed to the transpiration
space. There is no limitation on the shape of the container 31, 32

15 in plan view, which may be rectangular, polygonal other than
rectangular or circular shape.

The heat transpiration method of the present invention can
be applied for control of various noxious insects that should be
controlled, for example, sanitary noxious insects or blood-sucking

20 noxious insects, such as cockroach, fly, mosquito, biting midge,
horsefly, flea and bedbug; clothing noxious insects such as clothes
moth and Tineola bisseliells; stored grain noxious insects such as
rust-red flour beetle and rusty grain beetle; mites such as

Ornithonyssus, Cheyletidae and Acaridae; and ant, termite and slug.

25 Therefore, the heat transpiration method of the present
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the insecticidal technical product or the modified insecticidal
technical product is heated to transpire, the insecticidal technical
product or the modified insecticidal technical product may be
volatile at normal teﬁ:perature, in which case the insecticidal

10 technical product or the modified insecticidal technical product (for
example, the compound A or B described previously) may be exposed
to open air so as to spontaneously transpire at the normal
temperature.

(ID)

15 The heat transpiration apparatus, the heat transpiration
container and the method of producing the same according to the
present invention will now be described below by way of example
where the insecticidal technical product is used as the transpiring
liquid. The i1nsecticidal technical product is similar to that

20 described previously and may include the additive.

When a colorant such as‘pigment is added to the insecticidal
technical product (transpiring liquid), in particular, it becomes
easier to visually recognize so that the liquid level can be easily
checked from a distance and it becomes easier to know when the

2b insecticidal technical product has been used up. The colorant is
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Such a colorant can be selected from azo dyes, anthraquinone
dyes, and combinations of two or more kinds of these dyes. Specific
examples thereof include dyes such as Orange No. 403, Green No.
202, Violet No. 201, Red No. 225 and Yellow No. 204. The amount

10  of the colorants is commonly for 0.001 to 0.1% by weight, and
preferably from 0.01 to 0.1% by weight, based on the total amount.
Consequently, an adverse influence is not exerted on transpiration
properties of the insecticidal technical product and it becomes
easier to visually recognize so that the liquid level can be easily

15 checked from a distance and it becomes easier to know when the
insecticidal technical product has been used up.

Fig. 8 is a schematic diagram showing the heat transpiration
apparatus according to this embodiment. As shown in Fig. 8, the
heat transpiration apparatus 50 has a heat transpiration container

20 41 that comprises a container body 46 which contains insecticidal
technical product 45, inner film 47 and outer film 51 which are
laminated with each other and close the transpiration aperture of
the container body 46 and a liquid introducing port 52 (supplying
means) provided on the inner film 47 for supplying the insecticidal

25 technical product 45 between the films 47, 51, and a heater 43 that
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transpiration container 41 is dropped into the recess 49 so that the
heat transpiration container 41 is held on the heater surface 40.
The outer film 51 may be composed of any gas-permeable film
that does not allow the liquid insecticidal technical product 45 to
10 permeate but allows gaseous chemical component transpired from
the insecticidal technical product 45. For the outer film 51 that is
permeable to gas, a material similar to the gas-permeable film 4
may be used.
For the inner film 47, on the other hand, a film not
15 permeable to gas that does not allow the liquid insecticidal
technical product 45 and the chemical component that has
transpired therefrom to permeate may be used, in addition to a gas-
permeable film similar to the outer film 51. Thickness of the inner
film 47 is in a range from about 10 to 100 nm, and preferably from
20 30 to 70 pm. The inner film 47 is preferably such that does not
change the properties during uée, similai‘ly to the outer film 51.
The inner film 47 has a liquid introducing port 52 (supplying
means) for supplying the insecticidal technical product 45 between
the inner and outer films 47, 51 as shown in Fig. 8. The liquid

25 1ntroducing port 52 is formed at a position where the inner film 47
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The container body 46 is made of a metal such as aluminum
or a heat resistant resin having a recess 46a formed at the center
thereof, so as to contain the insecticidal technical product 45
therein, and a flange 46b is provided on the periphery of the

10 transpiration aperture of the recess 46a. The inner film 47 is
placed so that the periphery thereof is located on the flange 46D,
which are bonded by thermal fusing or the like, and the outer film
51 is placed so that the periphery thereof is located on the fused
portion, which are bonded by thermal fusing or the like.

15 Other than the periphery, the inner film 47 and outer film 51
are simply placed one on another so as to allow the capillary
phenomenon of the insecticidal technical product 45, and are not
bonded. In order to allow the capillary phenomenon of the .
insecticidal technical product 45 between the inner film 47 and

20 outer film 51, the inner film 47 and outer film 51 may be bonded
together on the periphery so that the films will not be wrinkled or
slackened and the gap between the films does not expand |
excessively. If the gap becomes too large, it makes it difficult for
the capillary phenomenon to occur, and the insecticidal technical

25 product 45 may not be able to contact the inside of the outer film 51
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5 the inner and outer films 47, 51 so that capillary phenomenon
occurs satisfactorily.

At least one of the inner film and outer film may be embossed
to form a pattern of projection and recess so as to provide channel
for supplying the liguid. Fig. 9 is a perspective view showing the

10 embossed pattern formed on the inner film 47. As recess 53 and
projection 54 are formed at predetermined intervals between the
inner and outer films 47, 51 as shown in the drawing by embossing,
the insecticidal technical product 45 can be supplied stably by the
capillary phenomenon. Also because the contact area between the

15 insecticidal technical product 45 and the outer film 51 can be
adjusted, the amount of the insecticidal technical product 45
transpired can be controlled. There is not limitation on the pattern
of projection and recess as long as the insecticidal technical product
45 is obstructed from spreading over the inner surface of the outer

20 film 51, and grating, slit or other shape may be employed. The gap
thus formed is preferably 1 mm or smaller.

The inner film 47 and outer film 51 are preferably |
transparent or semi-transparent, which makes it possible to easily
recognize the liquid level of the insecticidal technical product 45 in

25 the heat transpiration container 41, and easily check the remaining
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transpiring liquid makes contact with the inner film 47, specifically
from 10 to 90°, preferably from 40 to 60° and more from 45 to 55°.
When the angle 0 of inclination is in the range described above,
even when the insecticidal technical product 45 decreases, the

10 1nsecticidal technical product 45 can be supplied through the liquid
introducing port 52 between the inner and outer films 47, 51 so that
the insecticidal technical product 45 makes contact with the outer
film 51 over a large surface area by capillary effect. With this
configuration, since contact area between the outer film and the

15 transpiring liquid does not decrease with the decrease of the
transpiring liquid in the container body after a long period of use,
transpiration can be sustained over a long period of time. When
the angle 8 of inclination is less than the range described above, it
becomes difficult to supply the insecticidal technical product 45

20 through the liquid introducing port 52 between the inner and outer
films 47, 51 when amount of the insecticidal technical product 45
decreases. |

There is no limitation on the amount of the insecticidal

technical product 45 contained in the heat transpiration container

25 41 which may be determined by taking into consideration the
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insecticide component transpired per unit of time, and is set so that
the heater temperature (temperature on the heater surface 40) is
from about 50 to 170°C, preferably from 70 to 130°C.
10 While the heat transpiration container 41 is held in the

recess 49 formed in the wall 48 around the heater surface 40 in the
embodiment described above, the holding means may be anything
that can place or hold the heat transpiration container 41 on the
heater surface 40 and, for example, a stopper such as a projection
15 may be provided on the inclined heater surface or at an end of the
heater surface so as to place or hold the heat transpiration
container.
Fig. 10 shows an example of holding the heat transpiration
container 41 on the heater surface 40 that is erected vertically.
20 This form also makes 1t possible to supply the insecticidal technical
product 45 through the liquad ihtroducing port 52 between the inner
and outer films 47, 51 so that the insecticidal technical product 45
1s brought into contact with the outer film 51 over substantially the

entire area thereof by the capillary phenomenon, similarly to the

25 case of inclined heater surface. With other respect, this
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5 heat transpiration container of the present invention. In Fig. 11,
only the inner film 47’ is shown while omitting the outer film 51 for
the convenience of explanation. As shown in Fig. 11, the inner film
47 has two liquid introducing ports 52a, 52b (supplying means)
provided near the oﬁposing wall surfaces of the container body 46
10 for supplying the insecticidal technical product 45 between the
inner and outer films 47 and 51. With this configuration, the
object can be achieved regardless of which of the liquid introducing
port 52a, 52b of the heat transpiration container 41’ is located at
the lower position. The liquid introducing port located at the upper
15 position can serve the function of degassing from the container body
46.
The liquid introducing port used in the heat transpiration
apparatus 50 is not limited to the forms shown in Fg.8, Fig. 10 and
Fig. 11, and may also be such as shown in Fig. 12(a) to (d). The
20 outer film is not shown in Fig. 12(a) to (d), similarly to Fig. 11.
The liquid introducing port 55a, 55b shown in Fig. 12(a) conTist of
notches provided along lateral lines on top and bottom of the inner
film 47a when it is placed in the heat transpiration apparatus 50.
The liquid introducing port 56a, 56b shown in Fig. 12(b) consist of

25 notches provided along longitudinal lines on the left and right sides
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For the method of heating the insecticidal technical product
45, besides placing the heat transpiration container 41 on the
radiation plate 44 as in the embodiment described above, a gap or
other intermediate object may be provided between the heat

10 transpiration container 41 and the radiation plate 44.

Now the method of producing the heat transpiration
container 41 may be described below. Fig. 13(a) to (d) are
schematic diagrams showing the method of producing the heat
transpiration container 41.

15 First, the container body 46 having the recess 46a provided
at the center thereof and the inner film 47are prepared. The inner
film 47 is placed with the periphery thereof located on the flange
46b of the container body 46, and the flange and the film are bonded
by thermal bonding or the like so as to close the transpiration

20 aperture of the container body 46 with the inner film 47 (Fig. 13(a)).
Then a feeder nozzle 59 that sﬁpplies the insecticidal technical
product 45 is put into the container body 46 by piercing the inner
film 47, and the insecticidal technical product 45 is supplied
through the feeder nozzle 59 into the container body 46 (Fig. 13(b)).

25 After supplying a predetermined amount of insecticidal technical
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5 permeable to gas is placed on the outside of the inner film 47, and
the two films are bonded by thermal bonding or the like along the
periphery thereby to seal the container body 46 (Fig. 13(d)). Thus,
the heat transpiration container 41 is obtained. Tip diameter of
the feeder nozzle 59 may be determined according to the size of the

10  liguid introducing port 52. Instead of using the hole made by the
feeder nozzle 59 as the liquid introducing port 52 as described above,
the liquid introducing port 52, 13a, 13b, 55a, 55b, 24a, 24b, 25, 26
may be provided in the inner film 47 as shown in Fig. 8 and Fig. 10-
5 before or after bonding the inner film 47 with the container body
15  46.

While the embodiment described above is a case where the
liquid introducing port 52 is used as the feeding means, an end of
one of the inner film and outer film that are placed one on another
and immersed in the ingecticidal technical product may also be used

20 as the means of supplying the insecticidal technical product between
the inner and outer films. Thét 1s, when the end of the inner film
and outer film is immersed in the insecticidal technical product, the
insecticidal technical product rises through the immersed portion to
spread between the inner and outer films by the capillary

25 phenomenon, so that the insecticidal technical product can be
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brought into contact with the outer film 51 that is put on the inner

film 47, over a large area of the inner surface thereof.

15 While the inner film 47 (liquid absorbing film) and the outer
film 51 (gas-permeable film) are bonded along the periphery thereof
onto the flange 46b of the container body 46 also in the case of using
the liquid absorbing film as described above, it is preferable that
the inner film 47 is bonded with the outer film 51 in a part (the

20 portion that covers the transpiration aperture of the container body
46) other than the periphery or over the whole area of the inner film
47, and it 1s more preferable that the whole area of the inne‘r film 47
1s bonded with the outer film 51. This makes it possible to bring

the i1nsecticidal technical product 45 into stable contact with the

25 outer film 51 over a larger area of the inner surface thereof, since
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20  that are put one on another into the insecticidal technical product

45.
|

Even when the inner film 471 is not a liquid absorbing film,
if the piece 47e of the inner film 471 and the inner surface of the

recess 46a are located near to each other, the insecticidal technical

25 product 45 can be sucked up and supplied between the inner and
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& ()-] A—aﬁ% lz‘?a{r%(gééB may be set in a range from 0 to about 85%, and
preferably from O to about 70%. Proportion of the flange 63 being 0
means that there is no flange. Usually, the larger the flange 63,
the lower the surface temperature of the recess 62, and the smaller
20 the flange 63, the higher the surface temperature of the recess 62.
There is not limitation on the éhape of the flange 63.
Size (volume) of the rib 69 can be set so as to obtain the
optimum surface temperature of the recess 62. Size of the rib 69 is

preferably represented in terms of the volume. Height of the rib 69

25 1s usually approximately equal to the depth “h” of the recess 62, but



s10% & ()-" s10% & ()-° s10% & ()-Y w.  hYn  s10% & ()-cdefghijtX<4’
s1° s10% & ()-° s10%& ()->° sl0%& ()-° sl0%& ()-° sl0%& ()-° s10%
& ()-" s1l0% & ()-jklmpR2t X<4™ s10% & ()-Y w. hyYn s1l0% & ()- sl1l0%
& ()-" s1l0% & ()-prstuvwxoS74° s10% & ()-  s1l0% & ()-  s1l0% & ()--
SIZLO% & ()-° SIZLOO/?&' O-C :510?@ & ()-(‘58? sl?% & ()axylz{l %jt X74‘0 sIZLOO/(z\
& ()-> s10% & () s10% & () s10% & () s10% & () s10% & ()
$10% & ()-~j N2X74" s10% & ()-( s1l0% & ()- sl0% & ()- s10% & ()-Y w
h¥nt X<4" nfdy be larger than or smaller than the depth “h”. When height of
the rib 69 is usually approximately equal to the depth “h” of the
recess 62, proportion of the horizontal cross sectional area of the rib
69 (namely the area of the cross section that is parallel to the
5 bottom of the recess 62) to the horizontal cross sectional area of the
recess 62 may be set in a range from 0 to about 30%, and preferably
from 0 to about 25%. Proportion of the rib 69 being 0 means that
there 1s no rib. Usually, the larger the volume of the rib 69, the
lower the surface temperature of the recess 62, and the smaller the
10 volume of the rib 69, the higher the surface temperature of the
recess 62. There is no limitation on the shape of the rib 69.
Temperature of the insecticidal technical product when
heating the container 61 is set to an optimum temperature in a
range from about 45 to 165°C, preferably from about 65 to 125°C as
15 described above. Specifically, the heating teﬁperature 18
determined by taking into consideration the effective amount of the
chemical required for exterminating the vermin such as mosquitoes
and the target duration of transpiration.
The surface temperature of the container 61 is changed, and
20 accordingly the amount of evaporating insecticide component can be
‘controlled by changing the depth h of the recess 62, size of the
flange 63 and size of the rib 69. Thus the optimum amount‘ of
evaporating insecticide component can be set according to the

insecticidal technical product in use, and it is made possible to

25 provide the heat transpiration container that can be set to various
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& ()-> s10% & ()-nN2t X<4~  s10% & ()-° s10% & ()-Y w. hyn s10%& ()-°
s10% & ()-tX<4™ sl s10% & ()-'° s10% & ()-° s10% & ()-° s10% & ()-°
s10% & ()-° s10% & ()-° s10% & ()-6tX<4Y w. hYn' s10%& ()-° s10%
& ()-° s10% & ()-° s10% & () -t X<4Y" 0% & ()-° s10% & ()-° s10%
& ()-> s10% & ()-° s10% & ()-° s10%% ()-° s10% & ()-tX<4Y s10%
& ()-° s10% & ()-° s10% & ()-° s10%& ()-° sl0%& ()-- sl0%& ()-°
duration of transpiration such as 30 days, 60 days and more by

adjusting the rate of transpiration even when the heater k
temperature remains constant (the number of days described above
are based on such a usage as the insecticidal technical product is

5 heated for about 12 hours a day).

When heating the chemical to transpire, it is preferable to
hold the container 61 and the radiation plate 67 in a tilted posture
so that decrease in the amount of the insecticidal technical product
68 held in the container 61 through transpiration can be easily

10  known from the change in the liquid level of the insecticidal
technical product, namely the container serves as an indicator of the
remaining amount of the insecticidal technical product. Tilting
angle of the container 5 from the horizontal surface is in a range
from 40 to 60°.

15 (IV)

The heat transpiration apparatus, the heat transpiration
container and the method of producing the same according to the
present invention will now be described below by way of example
where the insecticidal technical product is used as the transpiring

20 liquid. The insecticidal téchnical product is similar to that
described previously and may include the additive described before.
When a colorant such as pigment is added to the insecticidal
technical product (transpiring liquid), in particular, it becomes

easler to visually recognize so that the liquid level can be easily

25 checked from a distance and it becomes easier to know when the
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hynt X<4'  s1° s10% & ()-° s10% & ()-° s10% & ()- " s10% & ()-° s10%
& ()- s1l0% & ()- s1l0% & ()-nN.tX<4™ s1l0% & ()- s1l0% & ()-Y w. th]‘
S10% & ()- sl0% & ()-tX<4™ sl sl0% & ()-~ sl10% & ()- SlO%&'()-H
s10% & ()-" s10% & ()-° s1l0% & ()-° 10% & ()-ttX<4® s1° s1l0% & ()-
s10% & ()-° s10% & ()-° s10% & ()-° 510% & ()-° s10% & ()-° s10%
& ()-nNN. tX<4™ s10% & ()-° s10%& ()-° sl0%& ()-° s10%& ()-Y
insecticidal technical product has been used up.
Fig. 17 is a schematic sectional view showing an embodiment
of the liquid level indicating structure of the heat transpiration
container according to the present invention. As shown in Fig. 17,
5 the heat transpiration container 72 is held on a heater surface 71
that is inclined to such an angle that the transpiring liquid 76
touches the gas-permeable film 78. The heat transpiration
container 72 comprises a container 77 that contains the insecticidal
technical product 76 and a transparent or semi-transparent gas-
10 permeable film 78 that closes a transpiration aperture formed at the
top of the container 77.
The heater 73 has a heating element 74 and a radiation plate
75. The heater 73 is installed inside of the inclined wall 79 of the
heat transpiration apparatus, and forms the bottom of the recess 80
15 that is formed in the wall 79. The heat transpiration container 72
1s dropped into the recess 80 so that the heat transpiration
container 72 is held on the heater surface 71.
Under this condition, as shown in Fig. 17, since the heat
transpiration container 72 is held on the heater surface 71 in a
20 tilted posture, the liquid level 76a of the insecticidal technical
product 76 can be visually checked easily through the gas-permeable
film 78. Thus the remaining amount of the insecticidal technical
product 76 can be easily known.

The gas-permeable film 78 may be made of a material similar

25 to that of the gas-permeable film 4 mentioned above.
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The container body 77 comprises a heat resistant sheet made
of aluminum or other metal or a heat resistant resin, that has a
recess 77a formed at the center thereof, so as to contain the
insecticidal technical product 76 therein, and a flange 77b is
provided on the periphery of the transpiration aperture of the recess
77a. The gas-permeable film 78 is placed with the periphery
thereof located on the flange 77, and bonded together by thermal
fusion or the like.

Fig. 18(a) and (b) are a plan view of the container body 77
and a sectional view thereof along line X-X, respectively. The
recess 77a of the container body 77 has a transpiration aperture of
hexagonal shape. When one end A of the transpiration aperture
77c shown in Fig. 18(a) corresponds to the lower end of the
container body 77, for example, the lower end portion becomes
narrower toward the end. Therefore, as the remaining liquid
dwindles, lowering speed of the liquid surface 76a of the insecticidal
technical product 76 increases and it becomes easier to know the
end of the heat transpiration. In the case of the transpiration
aperture 77c shown in Fig. 18(a), it is also made easier to check the
liquid amount at the start of use since the upper end becomes
narrower toward the tip, too.

Tilting angle O of the heater surface 71 from the horizontal
plane as shown in Fig. 17 is in a range from 10 to 90°, preferably

from 40 to 60°. When the tilting angle 0 is smaller than the range

described above, it becomes difficult to check the liquid level of the

s10%
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& ()-4579; =2dD+ s10% & () s10% & ()-° s10% & ()-° s1l0%& ()-° s10%
& ()-7 s1l0% & ()-° sl10% & ()-?@KLMhR6D+  s10° s10% & ()-1° s10%
& ()-"" s10% & ()-° s10% & ()-Y w.  hYnMNOPQRSTt X<'  s10° s10% & () -
$10% & () - $10% & () - s10% & ()-° s10% & ()-° s10% & ()-°
Table b
Intermittent 12-hour heating
Amounts transpired
Period Per iod Period Period
Sample from 0 hours from 120 hours from 240 hours from 360 hours
No. Unit to 12 hours to 132 hours to 252 hours to 372 hours
after the start after the start after the start after the start
of heating of heating of heating of heating
10-—-® 9.16 9. 99 10.12 9.19
10—®@ | mg/12hours 9.25 9. 81 8.17 7.39
10— 11.79 8. 31 8.79 7.19
Average mg/hour 0.84 0.78 0.75 0.66
Average | mg/12 hours 10. 07 9,37 9.03 7.92




s10% & () - TUWKYNRGt X< s10° s10% & ()-° s10% & ()-Y w. s10%
& ()-° s10% & ()-YZ[\]" tX< s10° s10% & ()- ° s10% & ()-° s10%
& ()-° s10% & ()-° s1l0%& ()-° s1l0%& ()- s10% & ()- abcdebt X< s10Y
w. hYn sl10% & ()- s1l0% & ()- sl0% & ()- sl1l0% & ()-epgrstuvoS7
s10Y" s10% & ()-° s10% & ()-° sl0% & ()-° sl0% & ()-(° s10% & ()-(°
s10% & ()-(° s10% & ()-vwxyz{|tX7" s10Y sl0% & ()- s1l0%& ()-  s10%
& ()-° s10% & ()-° s1l0%& ()-° s10%& ()-' s10% & ()-|}fJ.X7° s10%
& ()--
Table 6
Intermittent 8-hour heating
Amounts transpired
Per iod Period Per iod Period
Sample from 0 hours from 120 hours from 240 hours from 360 hours
No. Unit to 8 hours to 128 hours to 248 hours to 368 hours
after the start after the start after the start after the start
of heating of heating of heating of heating
10-@ 1.67 6. 68 5.95 5.92
10— 7.17 6. 81 5.37 5.12
mg/8 hours

10—3 6.15 6.53 5. 67 5. 81
Average 7.00 6. 67 5. 66 5. 61
Average mg/hour 0.87 0.83 0.7 0.70
Average | mg/12 hours 10.50 10. 01 8. 49 8.42




s10% & ()-° s10% & ()-° s10%& ()-Y w. hyntX<® s10% s10% & ()-° s10%

& ()-1 's10% & ()- " s10%& ()-° sl0%& ()-° s10%& ()-° s10%

& ()-RtX<" s10% & ()-Y w. hYn' s10%& ()-° s10%& ()- s10% & ()-0S7

s10% & ()-° s10% & ()-° s10%& ()-° s10%& ()-° s10%& ()-(° s10%

& ()-(7 s10% & ()-tX7" s10% & ()-° s10% & ()-° s1l0% & ()-° s1l0% & ()-°

s10% & ()-° s10% & ()-° s10% & ()-jN2X7" s10% & ()-(° s10% & ()-° s10%

& ()- s1l0% & ()-Y w. hynt X< s1° sl10% & ()--

Table 7
§term ittent 3-hour heating
Amounts transpired
Period Period Period Period
Sample from 0 hours from 120 hours from 240 hours from 360 hours
No. Unit to 3 hours to 123 hours to 243 hours to 363 hours
‘ after the start after the start after the start after the start
of heating of heating of heating of heating

0 —-@ 1.52 2.10 2.34 2.21
| 0—@2 1. 91 2.55 2. 44 2.34
—| mg/3 hours
| 0—( 1.83 2.20 1.83 1. 91
I\verage 1.75 2.28 2.20 2.15
\verage mg/hour 0. 58 0.76 0.73 0.72
\wverage | mg/12 hours 7.00 9.13 8. 81 8.60




s10% & ()-" s10% & ()-"" sl0% & ()-° s1l0% & ()-° s1l0% & ()-° s1l0%

& ()-nN2t X<*  s10% & ()-° s10% & ()-Y w. h¥Yn s10% & ()-° s10%

& ()-tX<" sl s10% & ()-"" s10% & ()-° s1l0% & ()-° sl1l0% & ()-° s1l0%

& ()-° sl0% & ()-° s1l0% & ()-6tX<Y w. h¥Yn s10% & ()-° s10% & ()-°

s10% & ()-" s10% & ()-tT8Y sl0% & ()-° s1l0% & ()-° s1l0% & ()-° s1l0%

& ()-7 s1l0% & ()-° s10% & ()-° s10% & ()-tX8Y s10% & ()-° sl0% & ()-°

S10% & ()-" s1l0% & ()- s1l0% & ()-° s10% & ()-° sl1l0% & ()-nR6X8"

Table 8
nuous heating
Amounts transpired
Period Period Period Period Period Period
ole from O hours | from 5 hours | from 10 hours | from 120 hours | from 240 hours | from 360 hour
. Unit to 2 hours to 7 hours to 12 hours to 122 hours to 242 hours to 362 hours
: ni
after after after after after after
the start the start the start the start the start the start

) of heating of heating of heating of heating of heating of heating |
- 0.93 1.52 1. 61 1. 31 1. 37 1.26
—®@ 0.93 1.39 1.42 1.27 1.49 0.85
—| mg/2 hours
-3 0.79 1. 45 1.63 1.75 1.7 1.39
rage 0.88 1.45 1.52 1.44 1.52 1.17
rage mg/hour 0.44 0.73 0.76 0.72 0.76 0.58
rage | mg/12 hours 5.29 8. 9.1 8. 64 9.13 6.99




s10% & ()--" s10% & ()-° s1l0% & ()-° s1l0% & ()-Y w. hYnpT8 sl1l0%
& ()- s1l0% & ()- s10% & ()- s10% & ()- s10% & ()- s10% & ()-°
s10% & ()-nR6pT8"  s10% & ()--° s10% & ()--Y w. hYn s10%& ()- s10%
& ()-pT8 s10% & ()-° s10% & ()-° s10% & ()-° s10% & ()-° s10% & ()-°
s10% & ()-" s10% & ()-6pT8Y w. hyn @%0% & ()- s1l0% & ()- s1l0%
& ()- s10%& ()-tT8Y s10% & ()-° 498% & ()-° s10% & ()-° s10% & ()-°
s10% & ()-° s10% & ()-° s10% & ()-tX8Y s10% & ()- s10%& ()-°
[II] 60-day use setting
(1) Test condition !
a. Content liguid: A shown in Table 1
b. Heat transpiration container: The same container as that
5 for sample No. 1 shown in Tale 2
c. Gas-permeable film: OPP20/PE30 (described previously)
d. Amount injected: 600 mg
e. Set temperature of heater: 85°C
f. Number of samples: 3
10 g. Transpired amount measuring period: As shown in tables

in (2).

(2) Test results



S10% & ()-" s10% & ()-° s10% & ()-° s1l0% & ()- sl0% & ()- nR6X8 s1l0%
& ()--" s1l0% & ()- s1l0% & ()- sl0% & ()-Y w hYnpT8 s10% & ()-°
s10% & ()-° s10% & ()- s10% & ()-' s10% & ()-° s10% & ()-° s10%
& ()-nR6pT8  s10% & ()-- s10% & ()--Y w. hyn' s10% & ()-° s10% & ()-
pT8 s10% & ()-  sS1l0% & ()- s10% & ()- s10% & ()- s10% & ()-° sl10%
& ()- s1l0% & ()- !"#$%pT8Y w. hyn® s10% & ()-° s1l0% & ()- sl1l0%
& ()- s1l0% & ()-%& ()*,-tT8Y s1l0% & ()- s1l0% & ()- s1l0% & ()-
s10% & ()-°
Table 9
termittent 12-hour heating
Amounts transpired
Period Period Period Period
Sample from O hours from 240 hours from 480 hours from 720 hours
No. Unit to 12 hours to 252 hours to 492 hours to 732 hours
after the start | after the start | after the start | after the start
r of heating of heating of heating of heating
11-® | 10. 88 10.33 9. 09 8.29
11—@ |[mg/12 hours 9.90 9. 61 9.35 9.19
1 1-Q 11. 84 10. 47 8.05 7.31
Average mg/hour 0.91 0.84 0.74 0. 69
Average | mg/12 hours 10. 87 10. 14 8.83 8.26




S10% & ()-" s1l0% & ()- sl0% & ()--./0123tX8Y s1l0% & ()-- 510%&'()-:
s10% & ()-" s10% & ()-° s10% & ()-° s10%é& ()-° s10% & ()-345678nR6X8
s10% & ()--' s10% & ()-° s10% & ()-° s10% & ()-Y w. hYn89; <=>?@T8
s10% & ()-° s10% & ()-' s10% & ()-° s10% & ()-' s10% & ()-° s10%
& ()-° s1l0% & ()- G\BCDEnR6pT8 sl1l0% & ()--" sl1l0% & ()--Y W. hYn s;I.O%
& ()-~ s10% & () - EFGHI JKLt X<* s10% & ()- =~ s10% & () - 510%&'0'
s10% & ()-° s10% & ()-° s10% & ()-' s10% & ()-LMNOPQBt X<Y w. hYn' s10%
& ()-° s10% & ()-°
Table 10
'mittent 8-hour heating
Amounts transpired
Period Period Period Period
amp | e from O hours from 240 hours from 480 hours from 720 hours
No. Unit to 8 hours to 248 hours to 488 hours to 728 hours
' after the start after the start after the start after the start
of heating of heating of heating of heating
1—-® 6.70 6. 09 5.49 5. 21
1-@ 6. 33 6. 92 5. 98 5.98
mg/8 hours
1-@ 6. 08 1.90 5. 27 4,85
erage 6. 37 6. 97 5. 58 5.35
erage mg/hour 0.80 0.87 0.70 0.67
erage | mg/12 hours 9. 56 10. 45 8.37 8.02




s10% & ()-° s10% & ()- QRSTUVXYt T8Y' s10% & ()-° s10% & ()-° s10% & ()-°
s10% & ()-° s10% & ()-° s10% & ()-° s10%& ()-YZ[\]*_ tX8Y s10%& ()-°
s10% & ()-° s10% & ()-° s1l0% & ()-° s1l0%& ()-° s10%& ()-° s10%
& ()-_"abcdnR6X8  s10% & () s10% & ()- s1l0% & ()- s1l0% & ()-Y w
hyndefghi Im T8 s10% & ()- s10% & ()-° s10%& ()- = s1l0%& ()-° s10%
& ()-" s1l0% & ()- s10% & ()-mopgrnR6t T8 s10% & ()--- s10% & ()-'Y w
hyn® s10% & ()-= s10% & ()-rstuwxyzpT8 sl1l0% & ()- s1l0% & ()- sl0%
& ()-° s10% & ()-° s1l0%& ()-°
Table 11
}tent 3-hour heating
Amounts transpired
Period Period Period Period
ple from O hours from 240 hours from 480 hours from 720 hours
3 unit to 3 hours to 243 hours to 483 hours to 723 hours
after the start after the start after the start after the start
| of heating of heating of heating of heating
—@ 1.93 2. 40 2.24 2.30
—-@ 1. 82 1.93 1.88 2.03
— 1 mg/3 hours
—-® 1.78 2.38 2. 11 2.16
age 1.84 2.24 2.08 2.16
age mg/hour 0. 61 0.75 0.69 0.72
mg/12-hours . 1.38 8.95 8. 31 8. 66




s10% & ()-" s10% & ()-z{]|}~6pT8Y w. h¥Yn sS10% & ()-  s10% & ()-  s10%
& ()-7 s1l0% & ()-pP4" s1l0% & ()-° s10% & ()-° s1l0% & ()-° sl1l0% & ()-°
s10% & ()-" s10% & ()- sl0% & ()-tX4™ s1l0% & ()-° s10% & ()-° sl1l0%
& ()-7 s1l0% & ()-° s10% & ()-° s10% & ()-° sl0% & ()-jN2X4™ s10%
& ()--" s10% & ()-° s1l0% & ()- s10% & ()-Y w. hYnpT8" s10% & () -
s10% & () - s10% & ()-~ s10% & ()-° s1l0% & ()-° s10% & ()-° sl1l0%
& ()-nN2pT8" s10% & ()-° s1l0% & ()-Y w.  hyn’
Table 12
Continuous heating
Amounts transpired
Period Period Period Period Period Period
e from O hours | from 5 hours | from 10 hours | from 240 hours | from 480 hours | from 720 hour
| Unit to 2 hours | to 7 hours to 12 hours to 242 hours to 482 hours to 722 hours
: ni
after after after after after after
the start the start the start the start the start the start
of heating of heating of heating of heating of heating of heating ﬂ
- 1.07 2.1 1.86 1.52 1.55 1.45
-2 1.07 1.97 1. 64 1.37 1.55 1.37
—1 mg/2 hours
-@ 1.22 1,83 1. 66 1.29 1.49 1.35
age 1.12 1.97 1.72 1.40 1.53 1.39
age mg/hour 0. 56 0.99 0.86 0.70 0.76 0.70
age | mg/12 hours 6. 73 11.82 10.32 8. 37 9.17 B.35




s10% & ()-° s1l0% & ()-tX<" s1° s10% & ()-'" s10% & ()-° s1l0% & ()-°
s10% & ()-° s10% & ()-° s10% & ()-° s10%& ()-1tX<Y w. hYn(® s10%
& ()-( s10%& ()-(° sl0% & ()-(° s10%& ()-oBY sl0%& ()-° s10%
& (V- s10% & ()-( s10%& ()-( sl0%& ()-(° sl0%& ()-( s10%
& ()-pT3Y  s10% & ()-° s10% & ()-° %8% & ()-° s10%& ()-° s10% & ()-°
s10% & ()-° s10% & ()-fJ.T3" s10% & ? (0 s10% & ()-° s10% & ()-° s10%
& ()-Y w. hynpT8 s1° s10%& ()-° sS10%& ()-'° sSl0%& ()-° s10%
& ()-- [I1I] 120-day use setting
(1) Test condition !
a. Content liquid: A shown in Table 1
b. Heat transpiration container: The same container as that
5 for sample No. 1 shown in Tale 2
c. Gas-permeable film: OPP20/PE30 (described previously)
d. Amount injected: 1200 mg
e. Set temperature of heater: 85°C
f. Number of samples: 3
10 g. Transpired amount measuring period: As shown in tables

in (2).

2) Test results
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s10% & ()-° s10% & ()-nR6T8 ~ s10% & ()--- s1l0% & ()--° s1l0% & ()--°
s10% & ()--Y w.  hYn pT8 =~ s10% & ()-  sl0%& ()-° s1l0%& ()-° s10%
& ()-" s1l0% & ()- s1l0% & ()- s1l0% & ()- nR2pT8 s10% & ()-  s1l0%
& ()--Yw. hyn s10%& ()-° s10%& ()-pT8 s10% & ()-° s10% & ()-°
S10%& ()" S10%& ()- 'S10%& ()-° g%O?A) & ()-"  S10%& ()- 1pT8Y w
hyno  s10% & () s10% & ()- (" s10% & C)-(" s10% & ()- !"#$U%&' t X<Y w.
s10% & ()-° s10% & ()-° s10% & ()-°
Tables 5 to 13 show that the heat transpiration method of the

present invention that uses the insecticidal technical product'causes

stable transpiration of the insecticide component regardless of

whether transpiration is carried out intermittently or continuously.

5 Tables 9 to 13 also show that the present invention causes stable
transpiration of the insecticide component even in a long period of
transpiration for 360 hours or more.

Example 3
(Influence of gas-permeable film on transpiration rate)

10 Rate of transpiration was compared between a case in which
the gas-permeable film 4 was laminated on the heat transpiration
container 35 shown in Fig. 47 and a case without lamination, and
rate of transpiration was compared between a case in which the gas-
permeable film 4 was in contact with the content liquid 3 and a case

15 without contact, by evaporating the insecticidal technical product
under the following conditions and determining the amount of
transpiration similarly to Example 1.

(1) Test condition
a. Content liquid: A shown in Table 1

20 b. Heat transpiration container: The heat transpiration
container 35 shown in Fig. 47(a) and (b) was used. The heat
transpiration container has the shape shown in Fig. 47(a) aild (b),
lmeasuring 33 mm by 25 mm having a recess 36 measuring 26 mm by

17 mm by 3 mm in depth. With other respects, the container was

25 the same as that used in Example 1.



s10% & ()-" s10% & ()-~ s1l0%& ()- sl0%& ()-'()*+ -tX<Y w.~ s10%
& ()- s1l0% & ()- s10% & ()- s10% & ()-° s10% & ()- SEI.O%&'()-
s10% & ()--./012nR6X<Y’ sS10% & ()- s10% & ()-° sl1l0% & ()- SlO%&'(}-Y
W, hYn239:;<>?pP4Y s10% & ()--  s10%& ()-  sl0%& ()-° s10% & ()-
s10% & ()-° s10% & ()-° s10% & ()-? R6pPAY. s10% & ()-° s10%
& ()-Y w. hyn s10%& ()-° s10% & ()-DEFGHI JKtX<Y" °~ s10% & ()- ° s10%
& ()- s1l0% & ()- s1l0% & ()- s10% & ()- s10% & ()- s10%
& () - KLMNOP6t X< YGws-péMieabdd @& Qast polypropylene film 50 pm in
thickness ‘
d. Amount injected: As shown in Table 14.
e. Set temperature of heater: 104°C
5 With this setting, surface temperature of the gas-permeable film
and temperature of the content liquid were as shown in Table 14.
Surface temperature of the gas-permeable film was measured at the
top surface and near the center of the film, and temperature of the
content liquid was measured near the center of the content liquid.
10 f. Number of samples: 3 for each sample.
g. Transpired amount measuring period: From 6 hours to 12
hours after the start of heating.
h. Placement of heat transpiration container during heating:

Horizontal

15 (2) Test results
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& ()-tuvwxznR2pP4Y s10% & ()- s10% & ()-Y w. h¥Yn s10% & ()- s10%
& ()-z{|}pT8Y s10% & ()-" s10% & ()-° s1l0%& ()- s1l0%& ()--
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s10% & ()-° s10% & ()-° s10% & ()-1pT8Y w. hYn' s10% & ()-° s10%
& ()-( s10% & ()-( s10% & ()-pPAY s10% & ()-° s10% & ()- sl0%
& ()-" s1l0% & ()- s1l0% & ()- s1l0% & ()- sl0% & ()-pT4Y s1l0% & ()-
S10% & ()-° s10%& ()-° s10%& ()-° s10%& ()-° s10%& ()-° s$10%
& ()-j N2T4Y  s10% & ()--° leA)&() leA)&'() s10% & ()--Y w.
hYnpP4Y" s10% & ()-  s1l0% & ( 6&5 )- s10% & ()- s10% & ()-
s10% & ()-° s10% & ()- nR6pP4Y $10% & ()-"" s10% & ()-Y w. hyn s10%
& ()- From Table 14, it can be seen that the amount transpired was
higher in the sample No. 13 in which the film 4 was in contact with
the content liquid 3 and in sample No. 15 in which the film 4 was
not laminated, than in sample No. 14 in which the film 4 was not in
5 contact with the content liquid 3.
Example 4
(Transpiration performance of various insecticidal technical
product)
Transpiration performance was compared between three
10 kinds of insecticidal technical product by evaporating the
insecticidal technical product under the following conditions and
determining the amount of transpiration similarly to Example 1.
(1) Test condition
a. Content liquid: A shown in Table 15.
15 b. Heat transpiration container: The same container as that
used in Example 3.
c. Gas-permeable film: Cast polypropylene film 50 pm in
thickness was used for every sample. The test was conducted with
the gas-permeable film 4 in contact with the content liquid 3 as
20 shown in Fig. 3(a).
d. Amount injected: 1700 mg.
e. Set temperature of heater: 104°C
f. Number of samples: 3 for each sample.

g. Transpired amount measuring period: From 12 hours to 24

25  hours after the start of heating.



$10% & ()-tX<Y" ° s10% & ()- ~ sl0% & ()-° sl0% & ()-° sl0% & ()-°
s10% & ()-° s10% & ()-° s10%& ()-1tX<Y w.  hYn(® s10% & ()-(  s10%
& ()-( s10% & ()-(° s10%& ()-tX<Y w.~ s10% & ()- s10% & ()-° s10%
& ()-7 s10% & ()-° s10%& ()-° s10%& ()-° s10% & ()-tX<Y w.- s10%
& ()-° sl0% & ()-° s1l0% & ()-° 5100/(3[?%‘)()-‘ s10% & ()-" s10% & ()-°
s10% & ()-j N2X<Y' s10% & ()-° s10% & ()-° s1l0%& ()-° s1l0%& ()-Y w
hynt X<Y'© s1° s10% & ()-° s10% & ()-° s10%& ()- " s10%& ()-°

h. Placement of heat transpiration container during heating:

Horizontal ‘

(2) Test results



$10% & ()-° s10% & ()-° s10% & ()-nR2tX<Y' s10% & ()-° s10% & ()-Y w.
hYyn' s10% & ()-° s10% & ()-_?<Y s s10% & ()-  s10% & ()-° s10%
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& ()-° s10% & ()-° s10% & ()-° s10%& ()-Y w. hYntX<Y' s1° s10%
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s10% & ()- nN.tX<" s10% & ()-° s10% & ()-Y w.
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& ()- s1l0% & ()-?ACEFA gG&3" s10% & sl10% & ()- sl1l0% & ()- s10%
& ()-~ s10% & From table 15, it can be seen that stable transpiration of the

insecticidal technical product to release the insecticide component

was achieved in all samples Nos.16 to 18.

Example 5

5 (Investigation of gas-permeable film)
1. Gas-permeable film
Composite films were prepared laminating two or three kinds
of film as shown in Table 16. LLDPE, LDPE or CPP was laminated
as a sealant layer directly on the heat transpiration container.
10 “LLDPE/perforated LDPE/CPP” of sample No. 22 is made by
laminating the films in this order, and the same applies to sample
No. 23. Proportion of aperture in Table 16 refers to the ratio of

total area of fine apertures made by laser beam to the area of the

entire PET film.
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of the effective component transpired similarly to Example 1.

20 Change in the appearance by the thermal transpiration was

visually evaluated. In Table 17 that shows the test results,‘ “A” and
“B” indicate that the film can be practically used as the gaS"

permeable film.
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From Table 17, it can be seen that the gas-permeable film
made in a composite film of two or three layers by using LLDPE or
CPP as sealant layer and laminating such a film as OPP, perforated
PET and PET thereon is suitable for thermal transpiration since
5 such problems are less likely to occur as swelling or breakage due to
heating and crystallization of the insecticide component on the film
surface.
(In
Example 6
10 The following test was conducted by using the heat
transpiration apparatus 50 shown in Fig. 47, so as to determine the
effect of the change in liquid amount of the insecticidal technical
product 45 in the heat transpiration container 41 on the amount
transpirated.
15 1. Fabrication of heat transpiration container
The films (single film or composite film of two or three
layers) shown in Table 18 were prepared for use in the samples.
CPP, OPP, PE and PET in Table 18 represent the following materials.
CPP: Cast polypropylene film
20 OPP: Biaxially oriented polypropylene film
PE: Low density polyethylene
PET: Polyethylene terephthalate
“CPP/PET/CPP” of the outer film of sample No. 3 is a composite film
made by laminating CPP, PET and CPP in this order, and the same

25 applies to other samples. The inner film was provided with two
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10%& () - -liquid introducing port 52a, 52b formed therein as shown in Fig. 11.
Aluminum container having recess 46a measuring 26 mm by
17 mm by 3 mm in depth and flange 46b measuring 33 mm by 25 mm
was used as the container body 46. The transpiration aperture of
5 the container body 46 was covergd by the inner film 47. Then the
container body 46 was filled with a predetermined amount of
insecticidal technical product 45 (transfluthrin) by using a feeder
nozzle 59 shown in Fig. 13 assuming the early stage and latter stage
of transpiration. The heat transpiration container 41 was made by
10 placing the outer film 51 on the inner film 47 and sealing. The
flange 46b and the periphery of the inner film 47, and the periphery
of the inner film 47 and the periphery of the outer film 51 were
bonded together by thermal fusion.
2. Test method
15 With the heat transpiration apparatus 50 shown in Fig. 47 of
which heater 42 temperature (surface temperature of the radiation
plate 5) was set to 100°C, the insecticidal technical product 45 was
transpired by heating the heat transpiration container 41 tilted by
45° from the horizontal plane on the entire surface of the bottom.
20 Amount of the insecticidal technical product 45 transpired in the
period from 24 hours to 36 hours after heating was measured (n = 5).
Results of measurements (mean values) are shown in Table 18. The
decreasing rate shown in Table 18 was calculated by the following

equation from the amount transpired assuming that the container

25 held 1200 mg of insecticidal technical product 45 at the start of
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transpiration and 150 mg of the insecticidal technical product 45 at

the end of transpiration.

Decreasing rate (%) = {(Amount transpired in early stage) —
5 (Amount transpired in latter stage)} / (Amount transpired in early

stage) X 100

<Method to measure the amount transpired>
Insecticide component transpired from the heat transpiration
10  container 41 was collected in a silica gel column. The insecticide
component was extracted from the silica gel with chloroform and
concentrated, before quantitative analysis with gas chromatograph

to determine the amounts transpired over a period of 12 hours.
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From Table 18 it can be seen that decreasing rate of the
amount of transpiration is low even when the remaining insecticidal
technical product 45 becomes small and the amount of transpiration
1s stable over the period from early stage to latter stage of

5 transpiration in samples Nos.1 to 3 in which contact area between
the insecticidal technical product 45 and the outer film was made
larger by the use of capillary phenomenon.

Example 7
The inner film and outer film made of the materials with

10 thickness shown in Table 19 with grating pattern of projections and
recesses shown in Fig. 9 formed by embossing on the contact
between the inner film and outer film were used. Aluminum
container having recess 46a measuring 256 mm by 17 mm by 3 mm in
depth and flange 46b measuring 33 mm by 25 mm was used as the

15 container body 46. The amount of transpiration of the insecticidal
technical product 45 and the decreasing rate were measured
similarly to Example 6, except that each container body 46 held
1200 mg and 200 mg of the insecticidal technical product 45,
respectively, with assuming the early stage and latter stage of

20 transpiration.

The insecticidal technical product 45 was heated continuously
for 36 hours, and the amount of transpiration of the insecticidal
technical product 45 in a period from 24 hours to 36 hours after

starting to heat was measured (n = 3), with the decreasing rate

25 determined similarly to Example 6. Results of measurements
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(mean values) are shown in Table 19. The embossed pattern

formed on the inner film 47 consists of projections 54 measuring 1.5
mm by 1.5 mm and recesses 53 measuring 0.5 mm in width and 0.5
mm in depth formed between the projections 54. OPP and PE in
Table 19 represent the following materials.

OPP: biaxially oriented polypropylene film

PE: Low density polyethylene
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Table 19
Amount of the .
X .. Amount Decreasing
Sample Inner film Outer film 1nsect101c'lal transpired rate
No, technical (mg/12 hours) %)
product (mg) & e ’
4 |OPP(50um)/PE(40ym) |OPP (50 1 m)/PE 1200 14.7 .
Formed by embossing (40 t m) 200 114 '

* Numbers of parentheses of each film shows thickness of films (unit:  m).
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1. A heat transpiration method for the extermination of vermin,
which comprises heating an insecticidal technical product or a
5 modified insecticidal technical product containing an additive so as

to transpire.

2. The heat transpiration method according to claim 1, wherein the
insecticidal technical product or the modified insecticidal technical
10 product is put into a container and the container is heated so as to
transpire the insecticidal technical product or modified insecticidal

technical product.

3. The heat transpiration method according to claim 1 or 2, wherein
15 the insecticidal technical product or the modified insecticidal

technical product is transpired while a gas-permeable film is put

into contact with the liquid surface of the insecticidal technical

product or modified insecticidal technical product.

20 4. The heat transpiration method according to claim 1 or 2, wherein
liquid surface of the insecticidal technical product or the modified

insecticidal technical product is exposed to the transpiration space.

5. A heat transpiration container used in the heat transpiration

25 method of any one of claims 1 to 3, comprising a container body that
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technical product and a gas-permeable film that closes a ’

transpiration aperture of the container body.

5 6. A heat transpiration container used in the heat transpiration
method of any one of claims 1 to 3, comprising a container body that
contains an insecticidal technical product or a modified insecticidal
technical product containing an additive and a gas-permeable film
that makes contact with the liquid surface of the insecticidal

10  technical product or the modified insecticidal technical product at

least during heat transpiration.

7. A heat transpiration apparatus comprising a container body that
contains a transpiring liquid, an inner film and an outer film that
15 are put one on another and close a transpiration aperture of the
container body, feeding means for supplying the transpiring liguid
between the inner film and the outer film and a heater for heating
the container body, wherein at least the outer film among the inner
film and the outer film is a gas-permeable film.
20
8. The heat transpiration apparatus according to claim 7, wherein
the feeding means is a liquid introducing port located at a position
where the inner film touches the transpiring liquid when the

container body is held at such an angle as the transpiring liquid

25 touches the inner film.
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film and the outer film is a gas-permeable film.

10. The heat transpiration container according to claim 9, wherein
at least one of the inner film and the outer film is embossed to form

10 a channel for supplying liquid.

11. A method of producing a heat transpiration container, which
comprises closing a transpiration aperture of a container body with
an inner film, piercing the inner film by a feeder nozzle that enters
15 the container body for supplying a transpiring liquid, supplying the
transpiring liguid through the feeder nozzle into the container body,
and laminating an outer film onto the outer surface of the inner film

for sealing.

20 12. The method of producing the heat transpiration container
according to claim 11, wherein a through hole that is left after
|

removing the feeder nozzle from the container body is used as the

liquid introducing port of claim 8.

25 13. A heat transpiration apparatus comprising a container body that
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5 permeable film and a part of the inner film makes contact with the

transpiring liquid.

14. A heat transpiration container comprising a container body that
contains a transpiring liquid and an inner film and an outer film

10 that are put one on another and close a transpiration aperture of
the container body, wherein the inner film is a liquid absorbent film

and the outer film is a gas-permeable film.

15. The heat transpiration container according to claim 14, wherein

15 the liquid absorbent film is an unwoven fabric.

16. A method for controlling a heat transpiration temperature,

which comprises controlling the surface temperature in the recess

by means of depth of the recess, in case that the container having
20 the recess that contains the transpiring liquid is heated so as to

transpire the transpiring liquid.

17. A method for controlling a heat transpiration temperature,
which comprises controlling the surface temperature in the recess

25 Dby means of the area of a flange, in case that the container having
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which comprises controlling the surface temperature in the recess
by means of the volume of a rib, in case that the container having
the rib provided to protrude from the bottom of the recess that
contains the transpiring liquid into the recess space is heated so as

to transpire the transpiring liquid.

19. The method for controlling the heat transpiration temperature
according to any one of claims 16 to 18, wherein the transpiring

liquid is an insecticidal technical product.

20. A heat transpiration apparatus comprising a heat transpiration
container comprising a container body that contains a transpiring
liquid and a transparent or semi-transparent gas-permeable film
that closes a transpiration aperture of the container body, which is
placed or held on a heater surface at such an angle as the

transpiring liquid touches the film.

21. A heat transpiration apparatus comprising a heat transpiration
container comprising a container body that contains a transpiring

liguid and a transparent or semi-transparent gas-permeable film
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5 22. The heat transpiration apparatus according to claim 21, wherein
the heat transpiration container is placed or held on the heater

surface that has an angle of 10 to 90° from the horizontal plane.

23. The heat transpiration apparatus according to any one of claims
10 20 to 22, wherein the transpiration aperture of the container body

has an inclined lower end that becomes narrower toward the end.

24. The heat transpiration apparatus according to any one of claims
20 to 23, wherein the transpiring liquid is an insecticidal technical

15 product.

25. The heat transpiration apparatus according to any one of claims

20 to 24, wherein the transpiring liquid contains a colorant.

20 26. A heat transpiration method, which comprises placing or holding
a heat transpiration container comprising a container body that
contains a transpiring liquid and a transparent or semi-transparent
gas-permeable film that closes a transpiration aperture of the

container body is placed or held on the heater surface at such an

25 angle as the transpiring liquid touches the film, and heating the
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10%58% ()ﬁxlangﬁ)arent or semi-transparent gas-permeable film that closes the
aperture of the container body, wherein there is provided, in the
container body that is closed by the gas-permeable film, an air
reservoir that prevents the gas-permeable film from touching the
bottom of the container body as the transpiring liquid transpires.
10
28. A heat transpiration container comprising a container body that
opens at the top and contains a transpiring liquid therein and a
transparent or semi-transparent gas-permeable film that closes the
aperture of the container body, wherein an extended portion is
15 provided to protrude in the direction of depth and/or the direction of
width of the container body at one end of the container body, so as

to form an air reservoir.

29. The heat transpiration container according to claim 28, wherein
20 a lower surface of the extended portion is formed in an inclined
surface so that the transpiring 'quuid flows from within the
extended portion to the lower end in the container body when the
container body is placed in a vertical or tilted posture with the

extended portion located at the top.

25
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31. A heat transpiration apparatus comprising a heater and the heat
transpiration container of any one of claims 27 to 30 which is placed
or held on the heater surface in a vertical or tilted posture so that

the transpiring liquid touches the gas-permeable film.

10
32. A heat transpiration method which comprises heating the heat
transpiration container of any one of claims 27 to 30 in a vertical or
tilted posture so that the transpiring liquid touches the gas-
permeable film to transpire the transpiring liquid.

15

33. A heat transpiration apparatus for heating a transpiring liquid
holding body in a tilted posture by means of a heating section to
transpire the liquid, comprising an instrument body that
incorporates the heating section and a lid provided on the

20 instrument body so as to cover the entire transpiring liquid holding
body, wherein a plurality of elongated apertures are formed in the
lid surface that faces the outside when the lid is closed on tlLe
instrument body, proportion of the plurality of apertures to the area

of the lid surface is set to 40% or more, and each of the apertures is

25 formed to be 5 mm or smaller along the shorter side thereof.
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transpiring liquid holding body, wherein aperture section is formed
in the lid surface that faces the outside when the lid is closed on the
instrument body, while proportion of the aperture section to the
area of the lid surface is set to 40% or more, and maximum size of

10  the aperture section is formed to be 5 mm or smaller.

35. The heat transpiration apparatus according to claim 33, wherein
each of the plurality of apertures becomes larger in length along the

shorter side toward the transpiring liquid holding body.

15
36. The heat transpiration apparatus according to claim 35, wherein
the lid has a plurality of pillars that divide the plurality of
apertures along the longitudinal direction thereof and each of the
pillars has triangular cross section.

20

37. The heat transpiration appératus ac'cording to claim 33, ‘Wherein
a transpiration aperture is formed in the gap between the
imstrument body and the upper end of the lid, and/or in the

instrument body when the lid is closed on the instrument body.

25
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product is determined by taking into consideration the amount of
15 insecticide component transpired per unit of time, and is set so that
the heater temperature (surface temperature of the heater 71) is
from about 50 to 170°C, preferably from 70 to 130°C.
The transpiration aperture of the container body acco'rding to
the present invention preferably has such a shape that allows easy
20 recognition of the changing liquid amount of the transpiring liquid
76, enables large transpiration area and can be formed easily. Fig.
19 to Fig. 25 shows various shapes of the transpiration aperture
other than that of the transpiration aperture 77c shown in Fig. 18.

Any of these transpiration apertures can be used in the present

25 1invention. In each case shown in the drawing, lower end of the



