;e3er 13%% *6d*T*"0 5 MAR 2003 DESCRI PTI ON THERVAL FUM GATI ON PREPARATI ON
AND METHOD OF THERMAL EVAPORATI NG CHEM CALS USI NG THE SAME Techni cglj MﬂR%[ﬂ:
This invention relates to thernmal fum gation prepara tions (sonetines,
cal | ed heat vaporizing preparations) and a nethod of thermal evaporation of
chem cals thereof. Mre particularly, it relates to thermal fum gation
preparations which are usable appropriately in vehicles such as

aut onobi | es, airplanes and trains OESCRIPDOOE equi pped with netal goods,
ornanental plants, etc. and a nethod of thermal evaporation of chem cals.

Background Ar %Hﬁiﬂﬁ?”&‘m{wﬂﬁi\m OBRPBRRAT ALK OARDNAY HBEEeD rerplayad t o
extermnating (harnful) i1nsect pests from human housing fa cilities such as

houses and bui |l di ngs. %%Qﬁ%“gwﬁﬁ%t i@hﬁ%%]_{@s are

advant ageous in that c as frnsecticidal 1ngredients can be
evaporated into the atnosphere at once by taking advantage of a chem cal
exotherm c reaction systemthereby enabling the 0 5 MAR 2a03 It has
been wel | -known to_use foam ng agents in these thernmal fum gation
prepar at i oh&cRoia2lt biateel erate the evaporation of chenicals. For exanpl e,
t here has been wel | -known an Insect pest control]|ing nmethod wherein a
m xture of an inbeksiEreRNWeh Bbearbondig e {ifumigatiomni RgSRGERL) i s
heated to thereby deconpose the foam ng agent and the chem cal is funed
with the usecws tIrmefaignghus e ddads veperdedogposieriasr tpoodictand a
(JP-B-58-42891; the term"JP-B" as used herein neans an "exam ned Japanese
pat ent pubtégatd onf) th@kira 1t hevapeettiai vef sichiegatciadrs | théwesf ng 8paees and
living environment, it has been required to further inprove the -
evapor abi Ipdyt iofu ldel when calla teyployetdeasal he€uadigatd dongp edpentsions
which are usable appropriately in vehicles such as automobiles,
airplanes and trains or in rocms equipped with metal goods,
ornamental plants, etc. and a method of thermal evaporation of

chemicals.

Background Art:

Tgermal fumigation preparations have been employed to
exterminating (harmful) insect pests from human housing fa-
cilities such as houses and buildings.

These thermal fumigation preparations are advantageous
in that chemicals such as insecticidal ingredients can be
evaporated into the atmosphere at once by taking advantage of
a chemical exothermic reaction system thereby enabling the

extermination of (harmful) insect pests while saving labor.
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In the conventional thermal fum gation preparations with the use of thﬁ
hydr oexot herm ¢ system (i.e., the exotherm c systemdue to addition&ﬂiARZ%}
water) on the other hand, it is sonmetinmes observed that the exothermc
reaction per se fails to occur and thus the chem cals cannot be evaporated
or the evaporation of the chem cals beconmes unstable due to the unstable
supply of water éi.e., excessive or insufficient water supply) to

hydr oexot her i ¢ $tb&8an&esn e ldddinoiven tos e ProaiayTed i HRN Fake) nbiape
goods, electrical wiring, etc. rusty or exert undesirable effects on

or nanent al tpeants. Therigfaoriyn t bespaprepanat | ®ms agusto beczeledad avVAR2003
cautiously used particularly in vehicles (autonobiles, etc.) and pl aces

equi pped wel,BpBRAY iBRt alf @eeds.caAgcordi ngly, an object of the present
invention is to provide thermal funigation preparations and a nethod of
thermal evaporatpg ghemical s @sed|habe,descrd bedherei sbel ovect het ol

fum gation preparations which are usable appropriately in vehicles such as

aut omobi | e5aLEph anESnaRflo! ahBs <0n LN oionm Ll pned ddy il goods,

or nament al ants, ., a metho thermal "evaporating chemc
the chem CQEBﬁ?éQrB nEhE LG eptly. evaESE%E%gia$ £ i’?%@%qe%fféfker( by
evaporating chem cals rch'1s usa51e.appr priately 1 n vehicles such -as

or nanent al S5 ARPEC2at e Ack T 488 o PR TRV W ASCOPUFHGY b CHE

present inventiaqn, the above-nentioped object of the present invention can
be achi eveldSBy ¥he-thePfal g%Y?nge‘Bréﬁarﬁﬁ oASCaAECa L e PRod® B1EYHer nal
evaporatin? chem cals as will be described hereinbelow (1) A thernal

fum gati on{pFeParar#dhdluidrer Arnhd PpBepar ag¢dn eirs 1indng Hies fadr A idesbl i d

at ordinary tenperature but nolten by heating into a liquid as a whole, and
a cheni cal J@panese patent publication”).

With the recent diversification in housing spaces and
living environment, it has been required to further improve the
evaporability of the <chemicals employed as the actaive
ingredients.

In the conventional thermal fumigation preparations
withth;useoftheknmuoexothermicsystem(i.e.,theexothermic
system due to addition of water) on the other hand, it is
sometimes observed that the exothermic reaction per se fails
to occur and thus the chemicals cannot be evaporated or the
evaporation of the chemicals becomes unstable due to the
unstable supply of water (i.e., excessive or insufficient water
supply) to hydroexothermic substances.

In addition, some preparations make metal goods,
electrical wiring, etc. rusty or exert undesirable effects on

ornamental plants. Therefore, these preparations must be



~ 5 MAR 2003 enployed as the active ingredient is evaporated fromthe
ingredients of the preparation thus liquefied by heating (2) The thﬁﬁ@WRmﬂ
fum gation preparation as described in the above (1), wherein from 3
above-descri bed preparation liquefied by heating, particles having a nedi an
particle dianmeter (u) of 1 to 2 umand an evaporated particle dianeter

di stribution Lvinq u+a mheLgin G¢ represen%s ﬁhe ?tandard.geviat'on of
4~u (i.e., CAUHRES 1as UrSEhPAS T Al L AEAY ah " paF BT G &5 df AMe?8rY L ARd  uSEE - of
1/4u (i . a. , 1/4 times as much as the nedian particle dianeter) are
evapor at ed2an@3PLEEE St RSP UMl Fat Mem YprederlatdfiSas described in the
above (1) or (2), wherein all of the ingredients of the preparation have
each a nelting pécrridankiliyy wnt bioneatr arfge ref dremarB0 try S00GN (B #o

met hod of thermal evaporating a chem cal conmpring the foll ow ng steps: the
step of heptorgdehechdemabl rhunggaiban Wepedsdd Donasadescs | bedhioal any of
the above (1) to (3) with a heating neans and nelting the preparation into
a liquid asharmwaol eevaitdrihe nst ep ofheeMaporati ng awehem eal efgdoysseas the
active ingredient fromthe ingredients of the thus |iquefied preparation. 9
0 5 MAR ~0RarE5hpEheywnet hod of thermal evaporating a chem cal as described
in the above (9), wherein the step of evaporating a chemical is one in

whi ch the chemi cahousgd agu&.fﬂgaeﬁéhve hPghedhenbnks wyaper af gd fyomibe

i ngredients of the above described |iquefied preparation as particles
havi ng a j artiLgle: di =) ~of I 4 d

parti ol o draneRFRar Sl bt fog gt e (e an R fh LA
standard dgeyi af | . of @ IS S i icle

i aneter) Soeto: St pephetagioody ) EinEes TR oNERRERLET ARSI Sl
dianeter).eég);The met hod of thermal evaporating a chem cal as

a method of thermal evaporating chemicals whereby the
chemicals can be efficiently evaporated; and

a method of thermal evaporating chemicals which is usable
appropriately in vehicles such as automobiles, airplanes and
trains or in rooms equipped with metal goods, ornamental plants,

etc.

Disclosure of the Invention:

According to the present invention, the above-mentioned
object of the present invention can be achieved by the thermal
fumigation preparations and a method of thermal evaporating
chemicals as will be described hereinbelow.

(1) A thermal fumigation preparation, wherein the
preparation 1s in the form of a solid at ordinary temperature

but molten by heating into a liquid as a whole, and a chemical



described in the above ( 9 ) or ( 5 , wherein the above-descri bed h@aﬁ%g
neans is a nmeans wth the use of heat evolution caused by a hydroexo 1003
reacti on between a hydroexotherm c sub stance and a liquid for the

hydr oexot herm c reaction. (7) A nmethod of thermal evaporating a chemcal in
which a thermal fum gation preparation is heated by using heat evolved by a
hydr oexot her m eacti o bet h r Qex0 re.c a liquid
for the hyc?rnb%]; rfficc eac%\ggyvgot ere%lyéﬁag%ra l%tsoh %emgga ueshged as

t he actlvelngredlent inthe p aration, erein th quid for the

hydr oexot heri e d et § o%fl%h%@pgﬁ’%ﬁa%boﬁs Bsbélﬁaﬁgbﬁg BY BF&Fafng t he
tenperature at the part to be heated to 300'C or nore within | 00 seconds
after the initiati®dnTde Rhpsnadbsomigadriony PHEPAYHEbeRct h&ISAcE stiance.

5 0 5 MAC ?~0O~ (8) The nethod of thermal evaporating a chem cal as

descri bed iuhd lebabovel()7) ,wivkez i nf tdre thquidoferdeherhpddopxepherniion
reaction conprises a liquid stabilizer capable of elevating the tenperature
at the partlitqndfi deabed Han t300C opapotelwist Havid) secodisaraf perttilde
initiation of water absorption by the hydroexotherm c substance. (9) The

met hod of themmle ev@nobat hngsa qmeryrfaalana%v@%eralt%edpwt&e@ caBQ¥RetR)r
wherein the liquid stabilizer is at |east one menber selected formthe

group ConSId%tthQ.tmtlac{rﬁO{]ldla ngrélﬁe] | 4 'Pé;.':f.j eP@QZ%gOFEH%ard

chl oride, su crose gl yci ne ydroc orlde or ohexi di ne

guconale, soua S up 161 e sa vyl sl gha s,

dehydr oacetate nat I'socyanuric acid a |el ne.
Next the present e illustr t,e The t her atl on

prepar at i or?lé‘g‘CG()tredﬂ\r/lgg'{jld?tcﬁgf #’/P’Lén(tl iivent ifon: RES ac%rg}‘lgg?aesr |t21m ’ggdtlﬁ’&t

is in the form.of oI| qrdinary { ature but nolten by heating
into a Ilqu:g‘éthl erﬁr gprger aetq’%pn reéﬂ‘pdeecghat a chem cal contained as the

active ingredi ent(3 he thusa# uefied prepoareatl o) eva 8rat eg) i nto t he
at nosphere. Thus, hg EhePral UGAOPEAOBy épartat’io oq‘ FhaSprE L&

I nvention kgVO| %ﬁmghqae Conegse%ﬁgggfﬁng$a Pfthe 1ngred1ents of the

preparation have each a melting point falling within a range
of from 50 to 300°C.

(4) A method of thermal evaporating a chemical compring
the foflow1ng steps:

the step of heating the thermal fumigation preparation
as described in any of the above (1) to (3) with a heating means
and melting the preparation into a liquid as a whole; and

the step of evaporating a chemical employed as the active
ingredient from the ingredients of the thus liquefied

preparation.



i ngredients which are each in the formof a solid at ordinary 6 0 5 MAR
?0C3 tenperature but nolten Into a liquid by heating and those wher(eh MARBID
| east a part of the ingredients are nolten Into a liquid by heating and
thus the whole preparation is liquefied in the, course of heating. The
heating time nay be appropriately determ ned so as to |iquefy the whole

preparation. From_the viewpoint of_convenience, it is preferable that the
heating i s conpl e(tséd?”feorv’%{{fﬁﬂ L wWFPRFRe Oeﬁfiaﬁﬁtrég,lnﬁbtae HrErETabl §°
within 5 mnutes and nost preferably for 2 to 3 minutes. It is preferable
that the thkiesralldegniigathenalpeepardlti othesfeithd her 856/t Of NGBAPPEATF§T0Re
which is nolten by heating into a honbgeneous |iquid conposed of all of the
i ngr edi ent ghefmitcdzd prepanat ion.whihat tset cheayicailt usegreafertdis eachaveal |

of the ingredients of the thermal fumigdtion preparation have each a

nel ting poiiplg rlealileintg iwi tehiapod at@rg e refn funem iSQ teal i34 <C,o Hriové dedot dat

|l iquid ingredients and those having no nelting point (undergoing

deconposi t iyeRc Y BRer 12atk@RedehbEeparbeiBXChydgdrf 1OME M Sy CALeYUYa1 4R the
present invention, the thermal fum gation preparation is |iquefied by

heati ng as ihed . S t e | t ed
and the evgggr%g%ilgngégmgﬁgrcﬁ%h‘!}gﬁal1 ggnabg%sﬁﬁgi%?e%%&%n %%c%%%@fé~ 5
MAR 200. 3 Th rm "j.s | ten" as .us rein t hat__t | e
preparati oﬁlgﬁ%ge?r glr%lsézr}gglu? qnntg&qée%ﬁ Eﬁaﬁ (%\H%g??a gr téﬁé’:%ﬁ o(r)lCS the

i npregnated _w th l,iquid. chem cgl and supported with the same is al so

ol uded | ATPRESTEoPE P Lt RE rEdent 1 Ruenti GHTR S BRG a8 S TBe UReTE™
preparation can be |jiquefied by heating, Mreover, the term"liquid" as
o her of R2FEARSSr FLIHSCF Ay GIRA i CsBRol 4ha Gors A EhEFmP SN 5t on
preparation, of tge Bresent 'h]nv ntion is in the formof a solid at ordinary
t enper at ur NS TRELBPNPASFUF ﬁrglf‘@ﬁﬁﬁf ture" means a tenperature of |ower
than 50C. The ternpisolid'means a substance having no fluidity. Therefore, a
preparation havi hg’ ndNel ASHNSH R atRR6MeLi $VARHAdd %s? ac8BM Faterds n,
even though it partly contains a liquid Sr;or exanpl e, one inpregnated and
support ed ABERFALPH Gt FNe BPA¥R the Athérial VP &R Hath h 2presatasicon 51 t he
present invention is in the formor a solid at ordinary tenperature, it can
be easily RanbiRea T9ARET Grsagde™dRNdivstth GG o8 Cand Rt Evénhitalor & Used

mai ntained in a stable state, The nelting tenperature at which the thernal
f uni gati onPYrepararPencheebrarngetetife PREYBRD PnlEAEPBOrSeFBlittef YTt 0 A
liquid as a whole preferably ranges from50 to 300'C, nore preferably from
60 to 100' €rang@uyhdt el paes@nfor nvleat hpArpPsxAbherBsEr ree6d 0o -t he above

tenperature range so long as the whol e preparation can be |liquefied. The
mel ting tenperath?b @ method of thermal evaporating a chemical in which

2 thermal fumigation preparation is heated by using heat
evolved by a hydroexothermic reaction between a hydroexothermic
substance and a liquid for the hydroexothermic reaction to
thereby evaporate the chemical used as the active ingredient
in the preparation, wherein the liquid for the hydroexothermic
reaction 1is supplied so as to be capable of elevating the
temperature at the part to be heated to 300°C or more within
100 seconds after the initiation of water absorption by the

hydroexothermic substance.



0 5 MAR 2003 is appropriately determ ned dependi ng on the ingredi eg[ﬁ o
production nethod, etc. of the preparation. It is not favorable th 9%3=='
preparation is nolten into a liquid at a tenperature nuch exceedi ng 300C
(for exanple, at 500C) , since handling at such a high tenperature m ght
cause sone problemin safety. It is preferable that the thermal fum gation
preparation of the present invention is heated to a tenperature higher than
the nmelting poi nt8pf The mespadatifor: hes midls ceVareer above. al icharw alsea of a
preparation having a nelting tenperature of 250C, for exanple, it nmay be
heated to abeutid08 tin 400G sapasvet(@)ef fvheerthy and sutelydl i floef ytlide
whol e preparation. Wien the thermal fum gation preparation according to the

present inyeRtLeRotRetA1BE diR8d dic¥RAPEebes SUGHLAY aHEBIDRLLeSa DL anes
and trains or in roons equi pped with netal goods, ornanental plants, etc. ,

it is pref 8fEé;ﬂﬁ%{frté%%ea@emp%rg%%_riesa?\;g}lé%?agf QB the h?e@etlre%altof ygheati on

prepar at i on ting as describe More particularly speaking,

it should be avaqided to e Y, the ] dients of. the. thernal
fum gati onof)r gﬁﬁfaﬁ&otnhlo’? mt?hg Sr%?enr?{% iénj{}cgénfi I(C)ﬁg ilonr%ptolundlég 8\%§va%tnegr such
aci dic gases as_exertjng_undesirabl e effectssagg%‘h in concentration or

type, upon®aBtbRpbRTtPontBF BYAPBFALFBRIBYCh g “Bowever, such conpounds

exerting undesirable effects gay Ee gnpl Oﬁed in the present invention so
long as they have’ delbRpB&Ftron Pampdrdidre SHERYE W'd hd §hem3 s &R 2003

above-descri bed heating tenperature. In the present invention, the thus
li quefi ed PFepaiaed ol iheRBE t3) f ohededmpltde 2004s s0@P i3 {FRefley abl y
300 to 900'C) to thereby evaporate the chemical enployed as the active
i ngredi enta¥ r bf7 6 he OpLe ARG orse BycerApbrani ffet e thHenfeabiftéAdt I t hus
l'i quefied

a alcohols, benzethonium chloride, benzalkonium chloride, su-

crose, alkyldiaminoethylglycine hydrochloride, chlorohexi-
dine gluconate, cetylpyridinium chloride, sodium lauryl sul-
fate, sodium dehydroacetate, chlorinated isocyanuric acic and

refined chloride of lime.

Néxt, the present invention will be illustrated.

The thermal fumigation preparation according to the
present invention has characteristics that it is in the form
of a solid at ordinary temperature but molten by heating into
a liquid as the whole preparation and that a chemical contained
as the active ingredient in the thus liquefied preparation is
evaporated into the atmosphere.

Thus, the thermal fumigation preparation of the pre-
sent invention 1involves those composed exclusively of

ingredients which are each 1n the form of a solid at ordinary



preparation by heating, the evaporation efficiency can be inproved. This is
seem ngly because the evaporated particles containing the chem cal “DWSQMR?MS
have characteristics enabling efficient evaporation. Mre particularly
speaking, it is favorable that particles having a nmedian particle dianeter
(u) of 1 to 2 umand an evaporated particle dianeter distribution giving

uta of 4u (i . a. , 9times as much as the nedian particle dianeter) and
u-a of 1/ 4wefpeeaftulked Mitmeso lsemuchtas at Hel qredi apy pheetehg diradheteejeare
evaporated, wherein a represents the standard deviation while u+a and Eu-a
each repreggatgianatnikesti onpppt Nbf B epaidtéONen havi ng wathed patsdigl e

di aneter distribution are appropriate for bactericidal, mldew proofing,
deodor ant - 39, RHOPRIAE: PIASUELP « 11 hBELABL o WL IALL ORI LPATAUON, o
according fo the present inhvention may be in the formof, for exanple,

granul es, EQ“@E&SCO99§ESofbk8$%§n r tablets. 10 0 5 MAR 2003 Anong all,
granul ar pfFeparatronS are preferable, since they have excellent heat
conductivity and_.] nproved heat nelti properti.es d are not scattered or
| eaked during di SEFiBUEFoRe THES d‘éﬂiq%f ERRP S ed? teo]fmlt%eegg‘?%n‘?.ﬁ es
ranges from for exanple, 0,5 to 5 mm preferably from1 to 3 mm Exanples
f The pr oblr AU EHS BPELENETIRARAS G havF LE™ HOSbbeEYABLEE
characteristics lnvolve'grepara ti ons obtained by nmerely binding solid
chenmi cal s, CPABSRIGRERe] At ot ST/ AP i@t hat it dfvhdd arfd %% wi th
a liquid chemcal and those obtained by solidifying a Iiquid chem cal by
addi ng a sbP¥ @Ml a/hei et b 1PHel B wes sramoren® Gk ¢ 6ab by @gandny oM idetdrdi ng
to the present invention can be obtai ned by, for exanple, honpbgene ously
m xi ng a chedicaftwratfardbhdefonnd hol di hgntuhesmi xture into a desired
shape. A granul ar preparation can be obtained by, for exanple,

honogeneousl y m ki ng ptefafacherhesl shavkhhrbkddEnsigathioas pirggroarproopy |
cel l ul ose, hydroxypropyl net hyl cellul ose, starch, polyvinyl alcohol,

pol yvi nyl aefetrat preseot jntéreni @udisngne which is molten by heating into

a homogeneous liquid composed of all of the ingredients of the

preparation. That is to say, it is preferable that all of the

ingredients of the thermal fumigation preparation have each

a melting point falling within a range of from 50 to 300°C,

provide; that liquid ingredients and those having no melting

\ point (undergoing decomposition, vaporization, etc.) are
excluded from this category.

In the present invention, the thermal fumigation

preparation is liquefied by heating as described above so that

the heat can be uniformly transferred and the evaporation of

the chemical can be sufficiently enhanced.



wat er, kneading the resultant m xture and nolding it with a granulatbg%4
machi ne, etc. followed by drying. It is preferable that the thernal AR 2003
fum gation preparation of the present invention further contains a
saccharide so as to enhance the strength of the preparation and enhance the
evaoorability of the chemcal, i.e., the active ingredient 11 Q5 MAR
QD43 without inhibiting the nelting. The content of the saccharide in the
preparation rangBse FexmekanpbeienT am Bsed beveby mepght thobehhehehebat ent
of the saccharide is excessively large, there arise sone unfavorable
phenonena suepanstibe ewalnst i bnoof aa sodichi hgtenel | lagutihe evAposa@atidn or

a decrease in the vaporization ratio. Wen the content of the saccharide is
excessi vel yrsp@tdcion iherojheredancth thea ipnepdraidmicdlecones gipekyedue to
a decrease in the strength and cakes in‘some cases (for exanple, granular
preparati opsyrn ExamphRs 9 thecsaeehadiede imcd peles ppposagchard do-{gdpcose,
sorbitol, etc.), disaccharides (sucrose, etc.) oligosaccharides and

pol ysacchay i {Stargh, & a},-tﬁmngo%@%eeﬁ?gg%s%d%nhae iﬁﬁg{eeﬁleé@b'e

)
to use nonosaccharides since they can be ‘easi ten and pronbte snooth

o be onpl By iPHS o Het 02 PrgF BRI BREM r TREL S hel s LM eere

preparatiqgggf grﬁi&g&&o t he er§qyt il vention, use can be made of those
whi ch can e apé}a ad" 1% om %erbré%a Ation | i quefied by heating as
descri bed above._ Exanpl es thereof include insecticides, _insect repellents,
mot hpr oof i ng agents, QEFFE}E r SUPEAGtAGBNt §F S8 dRE, %%d&ri%@rrét and
aromatic agents (i.e., perfunes). 1% 0 i_NAR 2003 Furthernore, use can be
made of sUrTHAEMS,1SH UGS £2FAGCAI BsSCantli 8ki QAR BTyt ASMPRIGdIre .

synergi sts, UV absorbers,
The term "ordinary temperature” means a temperature of lower

than 50°C. The term”solid”"means a substance havingno fluidity.
Therefore, a preparation having no fluidity as a whole is
regarded as a solid herein, even though'it partly contains a
liguid (for example, one impregnated and supported with a
liquid).

S;nce the thermal fumigation preparation of the present
invention 1is in the form ot a solid at ordinary temperature,
it can be easily handled in storage or distribution and the
chemical can be maintained in a stable state.

The melting temperature at which the thermal fumigation

preparation according to the present invention is molten
into a liquid as a whole preferably ranges from 50 to 300°C,
more preferably from 60 to 100°C, though the present invention

is not restricted to the above temperature range so long as the

whole preparation can be liquefied. The melting temperature



coloring matters, various solvents, etc. in addition to the active

i ngredi ent as described above, so long as the present invention can Qé MAR 2003
enbodi ed. As stated above, it is preferable that these ingredients of the
preparation have each a nelting point falling within a range of from50 to
300C. As the insecticides, use can be nade of pyrethroid insecticides,

or ganophosphorus ones.and. carpamate ones. Exanples of the rethr.oid

i nsecti ci deiS | ARPHABT{ AF St r%tﬁ,r"b‘iﬁﬁgn%?ﬂ??ﬂ?n%hé’ﬁotwef n%ﬁéler(‘_riéteﬁlr“isn,
allethrin, phthalthrin, enpenthrin, tefluthrin, prallethrin, improthrin,
transf | ut hmopdyyrieathmstheft ! @ T80-af | EthrPhePATB0L @ht hal t hri n,

d-T80-resnet hrin, d-T80-furanmethrin and tral onmethrin. Exanples of the

or ganophosphor us Iithdechio¢ci flesorail eidend eni e gtdvpar,a taldronpy moflagn into

mal at hi on, di chlorvos, pyrida phenthion and trichlorphon. Exanples of the
carbamat e insaciiici das d nempede cankamich kefagcdear 3,00pCopORUr cRBfDle,

met hoxadi azone. As the insecticides, furthernore, use can be nmade of insect
hor none agent soang) artinker nPREL ageRtcSsuERra BX3RPI @npd NSOt e jid\@Y kauker mone
agents (nethoprene, etc.), antijuve nile hornone agents (precocene, etc.)
and nol tingJher mng agents {Ledysone, etc.), fibronil and sul furamde. 13

0 5 MAR TO03 O her exanples of the Insecticides usable in the present

i nvention include ;e ical. ~@iyl.s pr r it
cedar, nenthol, 2§U?§§g%ggéfgggd%€£%#?@ﬁgﬁigg%yag§§§gg§§g§%?gg S?egﬁgﬁatic

2.3 i hydr 0720 B BT TOT LT B0y bf U a1 et BTy oA ra e ST
ot ot i o ke LAYt BRBinDSat 8. o BRRRAC U 0P Sar s BRERACS SR al Alos.
Tonot o7 pehd PBaSEHE ATIBRIRAS Wbt BRYGRE DACId BRobr BOS: baREyT: at Cyl at e
ot hbr 001 | A8 taBeRTO Fnc BdBeY D, NaLachie CESURLIIohe) S00C 28 22 o
| Soci nohonBFSRELE Hhineba FAESY: d ISRy STRy N6 FRARREA 4O furi ¢ aci d.
2t When the thermal fumigation preparation according to
the present invention is to be used in vehicles such as
automobiles, airplanes and trains or in rooms equipped with
metal g;)ods, ornamental plants, etc., it is preferable that no
acidic gas is evolved from the thermal fumigation preparation
by the heating as described above. More particularly speaking,

it shouldbe avoided to employ, as the ingredients of the thermal

fumigation preparation of the present invention, compounds

evolving such acidic gases as exerting undesirable effects,
both in concentration or type, upon decomposition or
evaporation by heating. However, such compounds exerting
undesirable effects may be employed in the present invention

so long as they have decomposition temperature exceeding the



but yl - 9- hydr oxyani sol e, 3-t-butyl-4-hydroxyani sol e, cyclo hexi m de,
(3-nitrostyrene cyanoacrylonitrile, trinitroben zene/aniline conpl@x MARU03
napht hal ene. Exanpl es of the bactericides and m | dewproofing agents include
2,4,4"-trichloro-2'-hydroxydi phenyl ether, 2,3,5,6

tetrachl oro-4- (net hyl sul fonyl ) pyridi ne, al kyl benzyl nmet hyl ammoni um

chl orides, benzylnethyl-j2-[2-(p-1,1,3,3

t et r amet hyPBAVET FRERSXPFEt RERY F-ECNHEIRRFSYUI R chl ori de, 9

i sopropyl tropol one, N, N-di net hyl-N -phenyl-N 14 0 5 MAR 2003

(f1 uorodi chl or omérhyi¢ pirersolcf onaahteen2-(he thiuazbl gug beadimaletol & on

N- (fl uorodi chl oronet hyl t hi o) pht hal i m de, 6-acet oxy-2, 4-di net hyl - m di oxi n,

i sopropyl neshd phehab, fepkeayiplkendd( - ¢DDT opoefylrebdly, 3dUtyd pababen,
rnet hyl par aben, ethyl paraben, propyl paraben, abronoci nnamal dehyde,

t hi abendazeh et ngrddo-2v P5OP£NY | Ruley| clieat hedBt empbepzai G ackHe SIthie acid,
triclosan, N, Ndinmethyl-N -(fluorodichloronethylthio)-N'-phenylsulfuram de,

N-di chl orof yorarehpyktBihos Ne, Nraghpaihyh: N-ptol yl sul furam de,
a- (2-(9-chlorophenyl)ethyl]-a-(1, 1di nethyl ethyl)-1H1, 2, 4-tri azol e- 1- et hano

|, hinokitiol ang,t I I o] o] W4 in e l: :
nmet hacryl at e, ne?%y?gt 8r€5éﬁ§3é§??i%h%ﬁgcgﬁnggghlg?%%e?hgga#b%g%M%eu%he
atromatic i.e.,.the perfunme i ncl J e pr.ess
essenti al %?%B%?@‘E’!é%ﬁeﬁys?‘ec%lr@el ?Pé’,e %i(%ffa%g%ealrtg%gi ?ér]%fnle %F‘?ﬁ g%n,bﬁ enon
grass, orange eugaly tus .and Iavenger. Exangl s aof _rust rg¥entkve§%pclude
1,2, 3-benzbtPf8%6fe (Yor® ¢Gpp&FyAHaYdPEyey ohesyt Amsin (fm S £rifte (6T
steel). Either one of these aCtiYe iﬁgreﬁients or _a_conbi nation %;,tmo or
more t her 0P MRV HRY UERE. CRERRCAL cHEHFBala¥Er (ARG5S E A& TAEST $8 3P &I ent
may be used_ in the preparation preferably in an amount of from5 to 90~ by
wei ght, no?ef preeRt aBVgPPFBM 8Nt 0 §@§ebfqﬁ£kﬂﬂyaﬁk¥ SREBKMAR 2063 1S
needed, the preparation nay further contain effectiveness increasing agents
(pi per onyl Privoxelbe thair BpYLisdae, h&yhepiar mad22R PEyhepi € it B0, e 1 ditian
389, Lethan S-421, etc.), evaporability inprovers (phenyl isothiocyanate,
hi gh-mi x aef d diarét Ayl ardtar Svamardtedp@ rtiied ot Hepmerefrudiigatribation
preparation according to the present invention makes it possible to
ef ficientlygievapaora ©ft Ap thedri cAd tserms ag msch s dadtd vediiagr pdirent lient o
the target space wi thout exerting any undesirable effect on netal goods or
or nanent aldpdreet er demichg-& ef év4poftaté on.l /Mekimea asypiucal a exdrpihedatnt he
thermal fum gation preparation of the present invention for exerting
m | dewpr ogfa mgi c bacd manciaal and eeaporazedng wideeis onraptesvbtkeshwi || be
shown, though the present invention is not restricted thereto: part by
wei ght Actswendagt edegnbtian |wasie opearember psel ecdeld frepmaddrdenvpreaofi ng
agents, bactericides and deodorizers) 1 to 90 Binder 0.1 to 10 Perfune O to
10 Saccharirdelécdidro F®i(itn t heP adoyvea tompositavamg t seckacehapadeinbyg be
al so served as a binder).

diameter distribution are appropriate for bactericidal, mil-

dew-procfing, deodorant and aromatic products.
The thermal fumigation preparation according to the
present invention may be in the form of, for example, granules,

powders, dusts, blocks or tablets.

10



16 0 5 MAR 7?7003 The thermal fum gation preparation thus obtained may be
packed in a vessel nmade of, for exanple, plastics, paper, netals, Jey SR %83
or glass. To heat the thermal fum gation preparation of the present
invention, use is nade of a neans/nethod whereby the preparation can be
conveniently heated to a tenperature range enabling the |iquefaction of the
above-descri bed preparation as a whole and the evaporation of the chem cal
(i . e , from208N8o2460CIL Bt &F ADISPTT I 30D ¢ eg%étﬁoer,a%?'eah%ﬁee, a
hydroexot herm ¢ system an air oxidation heating system an electrical
heati ng syshemimveaepkatlilrom ver alopadusydivdy & pd tine Hhmahgasdre bednd

hydr oexot herm ¢ system a hydroexotherm c substance whi ch undergoes an

exot her m cprepett vasvdren anatiest isgaaddeddt drerletadkeidsd enphgyds t FHxanpl @s. of

t he hydroexot herm ¢ substance include cal ci um oxi de, magnesi um chl ori de,

al um num chherp ghes cal €1 smdl @i eandi)r @F ehkogideul Asongnedsd, f eahci fow oxi de
is preferable therefor and one having a grain size of 1 to 20-nesh is

favprab!e.eyﬁﬁ?lgyoggbttbngomﬁgnbgggeggbmngggh,1CQbCQUﬁthide havi ng a
grain size falling within the range as specified above can evolve heat to

gi ve the tenperature, assdgschije 48 (ilorf- o £ 3 hEMBERALMLE sty M G}, the
a e well po ate&

active ingredient c ev to achi eve the objects of the

present | “P{E\F'H(g%hé°£b8§859£§cr§888t BBQQQG)cerY‘Q‘EEc%h‘inQ;%%'J% ?r?eepa{zsa—
excluded fromthe range as specified above, 1'n"contrast, tenperature cannot
be elevated.to_t abaove level 17 . 0.5 MAR 2003 and _thus_the desired

of fects conhbt® BB CadER R ot S REiBY TR R Reler 0 EOUFS S T
heati ng t enper tgre of .t he .abave hydr gexot herm ¢ subst ance_ _varies dependi ng
on the ammint® b AWaE BF 1 o 1he BIRGTGRE Ham ¢ LNt HREOT hes ol ER, =1 &y
therefore ?enerally referable to use about .1 to 3 nol of water per nol of

cal ciumo 1cahg S SRR N8Bk iSEe Ik YT dgditged chemical

by adding a solidifier thereto.

The thermal fumigation preparation according to the
present invention can be obtained by, for example, homogene-
ously mixing a chemical with a binder and molding the mixture
into a desired shape.

A:granular preparation can be obtained by, for example,
homogeneously mixing plural chemicals with binders such as
hydroxypropyl <cellulose, hydroxypropylmethyl cellulose,
starch, polyvinyl alcohol, polyvinyl acetate, etc., then adding
water, kneading the resultant mixture and molding it with a
granulating machine, etc. followed by drying.

It ispreferable that the thermal fumigation preparation
of the present invention further contains a saccharide so as
to enhance the strength of the preparation and enhance the

evaporability of the chemical, i.e., the active ingredient

11



if necessary. To control the heat val ue evolved by the calciumoxide, it is
al so possible to further add, as another exotherm c substance, a Cla&gﬁMR? 3
m neral (diatomaceous earth, acid clay, zeolite, etc.) to cal cium oxl de. FW
the air oxidation heating system as descri bed above, use is nmade of a netal
or a netal conpound which evol ves heat in an oxidation reaction. Exanples

t hereof include a nethod wherein a mxture of an iron powder with an
oxi di zi ng agérmoutammbabdtiobl vrarelteng..), Thendxtuert off thensakchapotassi um
sulfate, iron sulfate or a netal chloride is brought into contact with
oxygen and iwatee prparamidiodanbes gifvaeRuxblee Hfosddt o Gubli deighth iron
carbide is brought into contact with oxygen. Exanples of the

above- descijRedr ghecd it & Jreahknth Syl SR d MRABRLelsRGhUde NhehEomen ¥k Ees,
positive therm stor controllers (PTC) and heaters such aS sheét heaters and

2o conduc s Bestie gh i L Ak furi gl Brgpaiation apcordna (o

the present Tnvention i heati ng

system it.is eferable.that the heatin e attains,t i mum | eve
W thin s mPROEeSSrRordorbr aFatie 35 or RIPRE oG 2t “Ehedad B ai of F&
heating. By_heating.the preparation in such a heatin attern, the chem cal
can be r apVAPGLTGRLAGP NI Gid oFPeli SR T Flisets THE- & APESSiah 2Fhe
maxi num | evel of,th& heat& g rate" neans that the tenperature is el evated
at the hi gRESESFEVELY| AN Dnidn ot FeNPRf | TP FISP HRTKP P e TRes
heating rate preferably ranges from90C/ mn to 4S0C/ m n, nore preferably

f or m 50C/ nFRIELY TR EPnP Heqheass sndd efrengtinsapletadishie saretFrsSeher mal

fum gation preparation is heated while not being in contact with the
el ectrical (heat PRgMARAASgranular preparations).

Exgmples of the saccharide include monosaccharide
(glucose, sorbitol, etc.), disaccharides (sucrose, etc.)
oligosaccharides and polysaccharides (starch, etc.). Among
these saccharides, it is preferable to use monosaccharides
since they can be easily molten and promote smooth evaporation
of the chemical when used in the preparation.

A; the chemical to be employed as the active ingredient
in the thermal fumigation preparation according to the present
invention, use can be made of those which can be evaporated
from the preparation liquefied by heating as described above.
Examples thereof include insecticides, 1insect repellents,
mothproofing agents, mildewproofing agents, bactericides,

deodorizers and aromatic agents (i.e., perfumes).

12



In the present invention, it is favorable to enploy the hydroexothermc
system as the heating neans, since it can be sinply perfornmed and a Bﬁ&MRmm
tenperature can be easily estab |ished thereby. The thermal fum gation
preparation according to the present invention may be indirectly heated by
usi ng such a heating neans. Nanely, the thermal fum gation preparation
contained in a vessel can be heated by the heating neans | ocated outside
the vessel . Now,FWr thsdanasie t Heean ke Zadont fu e tafrSval oL YRt g dtziidy
preparation of the present invention with the use of the hydroexothermc
system i aids, ,aatpreierabd e enbbdilnert st hevesfrgiwtd, bévVdebepirbeds,19 0
5 MAR 2003 In the present invention, use can be nmade of a device for

thermal evapay@indmadcdhe chenioad sonsésts ngecd, im addopiopenovessel ; a
container having therein a 1 iquid for hydroexotherm c¢ reaction to be

reacted with an exiheridng subskancs Hea tbevahove- deser bbednbygreexpther mc
system and a contai ner having the thermal fum gation preparation of the

present i Wﬂtoi%rh%%q 8B exptheLhi ¢ suhstance ;W ded odt sidecthe)e

cont ai ner having the preparation therein. Omng to this constitution, the

above- desqr hed  €xat herplg. sHbst apoey ] §/6RGLAL It ANeack] QUbd, Lo

hydr oexot herm c reac n-an us hea S evo

preparatiaon .can heated . (preferably tg to C at it is nolten
into a li (?Lﬁld‘atbyg)at%hlemﬁeéqtlt nd' t%eracq%emocfalf)prsoer? vfdr)lcg)tgasagq)%e ‘active ingredient

i ted fromthe i ients_of the thus liquefied ion. It i
{avorable that P UBvi CEOPRYSEIBESTnd'Td P A Fr TOCF b0t REFRE 2= PRAct i o,

since such a device can be used even in the absence qI wat er and t he
exot herrrid' scaﬁr@émophosp Qrus ones an carpbamate ones.

Examples of the pyrethroid insecticides include
furamethrin, cyphenothrin, phenothrin, permethrin, allethrin,
phthalthrin, empenthrin, tefluthrin, prallethrin, imipro-
thrin, transfluthrin, pyrethrin, dl'd-T80-allethrin, d-
T80~phthalthrin, d-T80~resmethrin, d-T80~furamethrin and
tralomethrin.

E;amples of the organophosphorus insecticides include
fenitrothion, chlorpyrifos, malathion, dichlorvos, pyrida-
phenthion and trichlorphon.

Examples of the carbamate insecticides include carbaryl,
benfuracarb, propoxur and methoxadiazone.

As the insecticides, furthermore, use can be made of
insect hormone agents and antihormone agents, for example,
insect juvenile hormone agents (methoprene, etc.), antijuve-
nile hormone agents (precocene, etc.) and molting hormone

agents (ecdysone, etc.), fibronil and sulfuramide.

13



reacted continuously with water in a definite anmount appropriate for the
exothermc reaction. As the liquid for hydroexothermc reaction, use 3
made of water optionally containing various additives. These additives are

t hose which neither prevent the evaporation of the chem cal nor |ower 20

0 5 MAR 2003 the reactivity of water with the exotherm c substance.

Exanpl es thereof jnclude organic_sqlvents and,l,iquid stabilizers. As the
results of the iHV£ﬁFo?§amggaai%%F et1P§eEFéFFPngU?%%£eﬂﬁbt%8lPﬁﬁfﬁﬁt

requi rement shoul d be satisfied to achieve favorable thermal evaporation by
t he hydr oexowsertiion sysiedewissenthelugélefok HaPRNGERE YRFET 2aCEideH. 2 fen

t he hydroexotherm c substance is treated with the liquid for reaction and

t he chem calhite ewdpor atedtiabl h Ater user lofexdthe dieat ithhus eewellvedd $éed
chemi cal can be well evaporated by quicKly heating the part to be heated of

t he vessel ex@ntaitki,ngrohe takemQadonaMire RRItivatiardsy, sieskidigyli4, 4 5-
preferable in the present invention that the liquid for hydroexothermc

reaction (herebpabkeringkerred to as the read-iqamyd@Hx)2 & mepp)ied-so
that the tenperature of the part to be heated is el evated as quickly as

possi bl e apdntBys ) ttheheTPRalk Wue Akaindt Y NCH¥ WAl ecWibhihA+200 seconds
after the initiation of "the absorption of water by t'he hydroexothermc

subst ance. ﬁﬂg?!ﬁbﬁbwnﬁgr formLhec hé’!(jlé?ea(é)}:{‘@é ' &eg,eacci[rgrﬁ)%}nﬂqt%c%]egtate

preferable t the reaction Iiquid (1n particular,” water e reaction

ca el e BT EPLA S e B B FSRRRE) bk B
phthalates, 3-bromo-2, 3-iodo-2~propenyl-ethyl carbonate,
monoterpene based ketones, monoterpene based aldehydes,
monoterpene based epoxides, benzyl salicylate and phenyl
salicylate.

Examples of the insect repellents and the mothproofing
agents include 2,3,4,5-bis(06-butylene)-tetrahydrofurfural,
N,N-diethyl-m-toluamide, di-n-propyl isocinchomerconate, di-
n-butylécetic acid, 2-~hydroxyethyloctylsulfuric acid, 2-t-
butyl-4-hydroxyanisole, 3-t-butyl-4-hydroxyanisole, cyclo-
heximide, p-nitrostyrene cyanoacrylonitrile, trinitroben-
zene/aniline complex and naphthalene.

Examples of the bactericides and mildewproofing agents
include 2,4,4’-trichloro-2’'-hydroxydiphenyl ether, 2,3,5,6-
tetrachloro-4-(methylsulfonyl)pyridine, alkylbenzylmeth-
ylammonium chlorides, benzylmethyl-{2-[2-(p-1,1,3, 3-

tetramethylbutylphenoxy)ethoxy]ethyl }ammonium chloride, 4-

isopropyltropolone, N,N-dimethyl-N’-phenyl-N'-

14



To satisfy the above-described requirenent, it is preferable to enplog5%MRzm3
structure wherein the reaction liquid can be quickly reach the

hydr oexot hermi ¢ substance fromthe container of the reaction liquid. For
exanple, it is favorable to pack the hydroexotherm c substance all together
in a top open vessel into which water can be easily supplied to induce the
hydroexot herm ¢ reaction. Also, it is favorable that the vessel bhottom has
such a strﬁggh?éoshﬁPi?ﬁ8mﬁ§gV%ébé?ﬁéF&%@néﬁﬁgrance i's sustained?i;#tﬁe
vessel while the reaction liquid can be easily flown thereinto. It is
descri bed abovecthtbehaimigardlifor hydr Hexdtloreidd chdtamst R the) -
reaction equival ent anbunt is supplied to the hydroexot herm csubstance
within 1 nphubeliffhde, naasethay-£2hé-déemethgn -hrgquiod iinn drs cpmmpytlmet h-
sufficient for reacting the whol e hydroexotherm c substance is supplied
wthin 1 mynphenal es-phenbipakage, ob-theoconmaixyeeniedl diong ylpe dagd d. I n
other words, the reaction liquid in the equival ent anmount for

hydr oexot hes g1 s£25560N IS SURBlIe Aaiddd N 1 M prbsy i gathBeRYydr oexgthermc
substance. As a result, the reaction occurs within 1" mnute (or sonmewhat
later in prashdeeinahi Blchh8el eagtieddoutih i s 3supplbi-ed e g 1%l 21

hydr oexot her mi ¢ substance. Thus, the whol e hydroexot herm c substance

under goes heatseyol utioonyhthi naa;ghorkopgkkodaehiqgti me.rjTheR the fhus

evol ved heat 1s transferred to the cart to be heated, for exanple, the

bott om 22 4, 0.5 MR, 200; Of L BecyessehoDAYE Pd; bhewPLopanpi Lanel berel. The

t ot al heaIdVé?u whi ch'can be evolv y ydr oex m ¢ substancé

rel ates Rgﬁé 3?§&£§%Eﬂg %éggggggggfggﬁheﬁni ?ﬁgpﬁ%ZDﬁEEQaCked in the

vessel . uppl'ired qui ckly, t val ue evol ved by

t he hydroexof herm ¢ substance in a upit tinme . is_increased a result, the
t enper at ur & oY %4&?%@%?b ot her m c®3 Eféﬁ%@lﬁﬁ?Pg?gyzﬁﬁgayij‘&ﬁdi'ﬂﬁ its
turn, the te rature of fhe container holdjin he preparation is al so

el evat ed. TS EHUOH HeHE bf 21 fiot b S2ent" t RUERENER wHoT ST F- TH r 828t i on
liquid is packed in a container and then introduced into a vessel together

with the eXofrmi ¢ substance, it is favorable that a | arge opening is

formed when the container holding the liquid therein is broken. Wth
respect to the Examples of the deddorizers include lauryl methacrylate,

methylated cyclodextrin and zinc chloride.

Examples of the atromatic agents (i.e., the perfumes)
includeirush and Japanese cypress essential oil ingredients,
citronella, citronel, citronellal, lemon, lemon grass, orange,
eucalyptus and lavender.

Examples of rust preventives include 1,2, 3~benzotriazole
(for copper) and dicyclohexylammonium nitrite (for steel).

Either one of these active ingredients or a combination
of two or more thereof may be used.

Such a chemical serving as the active ingredient may be
used in the preparation preferably in an amount of from 5 to

90% by weight, more preferably from 5 to 50% by weight.
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structure of a self-exotherm c vessel wherein the hydroexotherm c gubmirnge
is contained, a water-absorbing substance such as filter paper is usually
adhered to the bottom of the self-exothermc vessel so as to facilitate
wat er absorption. Wien thisfilter paper prevents waterfronflowing ' into
the self-exothermc vessel, it is necessary to use, for exanple, a porous
paper sheet or a thin plate provided with a nunber of pores allow n mater
to pass therethr%@ghne%??@rnaﬁpvelWrQEﬁﬁﬁt%&ﬁenm%bsofBFEBeﬂatéPPaF “such
as non woven fabric may be used therefor. Tt is also possible to add a
sur f act ante fftea hieveva o3 - absiordsiars imat eri @lgesd sas t dpépBaAOE1RBT0X0AE, MAR
TO03 the water absorptivity. To supply the reaction liquid in the anmount
needed i n N-herapaci sate ( 0B yhbBpitrahal222oubynabénint iSH0pr dléatiarar BBy,
guantitated) to the hydroexotherm c substance in the case wherein the
reaction lidtHh i sspagked idt@ contavagerapdiihen iindgasduced i npredyvessel
together with the exotherm c substance, it is necessary that the liquid is

qui ckl'y dij W%Jﬁ%th%l%mrrﬁ'xn%rcﬂép@'lmfeli%y@r Qalkkage an@t@”PP'é@Q to the
hydr oexot herm c substance i n“such an ampunt as attai ning the

hydr oexot her m ¢ fEACly %m%ggﬁem prephiakalor adanranl &4 hahea

| ar ge openi ng |s ornmed at t he cont ai ner ng t

Lquid. Thdscdit LWRGIIPdSd o 13t pBLLNGY 2 Lacge oLe .o eLural bl es

are formed upon the brea age 0 ainer ~of i qui d
stabilizer ,to be caontained.in the reactlon l,i

substancesfﬁ%l ﬁmﬁgl haF$FBIeR? tHe éV%k&ﬁ (§ﬁ$qﬁeqﬁhé gﬁeﬁggafaﬁ%?glomer
the reactivit ter with . the exotherm.c bst?g can grezent wat er
rom patr SPECH it NG “Eraidte “Na I0eROE *a0eoF OBt S HEET b1 d 2% of
water. As exa | es of such substances, citation may be made of liquid
stabi | i zePE C&P&H=S 6 (ﬂkﬁﬁﬁ%rﬂf%%ﬂ?t?ﬂﬁxﬁ%ﬁﬁﬂ%??ﬁoﬁhe part to be heated

(~..e., the vessel contalnlng t he thernal
Next, a typical example of the thermal fumigation

preparation of the present invention for exerting mildew-
proofing, bactericidal and deodorizing effects on automobiles
wi1ill be shown, though the present invention is not restricted
thereto:
part by weight
Active i1ngredient (at least one
member selected from mildew-

proofing agents, bactericides and

deodorizers) 1 to 90
Binder 0.1 to 10
Perfume 0 to 10
Saccharide 0.1 to S0

(in the above composition, the saccharide may be also served

as a binderj).
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evaporation preparation) to 300"C or nore (preferably 300 to 900" C) g% RAR?003
100 seconds, preferably 40 to 100 seconds, after the initiation of the
absorption of water by the hydroexotherm c 29 0 5 MAR ?0~3 subst ance.
Thus, the tenperature can be quickly elevated by the heat evolved after the
initiation of the water supply and, in its turn, the tenperature of the
preparation can be quickly elevated too. As a result, the vaporized anount
of the chenical TReitgEssledfumhgehienabl @83 hdt £CRIFNLS eRft2dP&soRaYih of
the chem cal. Exanples of the liquid stabilizer include acids, quaternary
amoni um cpapbedds, a awpisetlend ¢ odr ffact anesplanimdrd st isig,f repant syetiaybs gani ¢
chl ori ne conpounds, organic chlorine conpounds and the |ike. Anbng these
liquid stabitigees, oachlsssn the formof salts thereof have high solubility
and rel atively high concentration in practical use. As exanples thereof,

sodi um dehydr oacgt aheatSOdHEN BESZRAL e randgReE8AS WRH Al £ ABY £ba he
exenplified. Sone of the quaternary ammoni um conpounds fall wthin the

cat egory ré#‘iﬁ@?} ﬁ&‘éﬁ} due, t@s%"hes R{RRedd @s mtefé%_rs%nfe-th@éﬂamleezseﬁ}hg{heeof

i ncl ude benzal koni um chl ori de, benzet honi um chl oride and cetyl pyrl dinium

hl ori de. [ : I |.al.yci
hycr ochl ord SR S oo B R PreRR A PréVan O 4 ERLRARL Farnt um

| auryl sulfate,. etc. are exenplifi appl es of the inorganic chlorine
conpounds §HeT LitfEd ctarfécilulrﬁ%eyf(ac 10t %dthgxaiggve leesc:F‘fll%e'dt BIERE “ENSA ne

pochlorite, so m hypochior
di oxi de. 25 0.5.MAR 2003 As the aqr.gani | ori ne, coppounds,
el of of Socy BHRLFC=a0 U1 GVAPE SR S Bt 1P ST Fe it 6 on E5% 238 be
al so nade of chlgrohﬁﬁydinekg]ucgnateggfhenoxy ethanol, etc. Anpng all, it
~s preferadtf e PRt t ¥ AGFAE Yt BhPFi 240 | §°at4 84t ohRT MR LR ect ed

fromthe q{oup consi sting of . ' i )
ydroexothermic system, an air oxidation heating system, an

electrical heating system or a platinum catalyst system.

In the above-described hydroexothermic system, a
hydroexothermic substance which undergoes an exothermic
reaction when water is added thereto is employed. Examples of
the hydroexothermic substance include calcium oxide, magnesium
chlorid;,aluminumchloride,calciumchlorideandironchloride.
Among all, calcium oxide is preferable therefor and one having
a grain size of 1 to 20-mesh is favorable. When brought into
contact with water, calcium oxide having a grain size falling
within the range as specified above can evolve heat to give the
temperature as described above (i.e., a temperature at which
the active ingredient can be well evaporated to achieve the
objects of the present invention, for example, 300 to 400°C).
When the grain size is excluded from the range as specified above,

in contrast, temperature cannot be elevated to the above level
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al cohol s, benzet honi um chl ori de, benzal koni um chl ori de, su crose, .
al kyl di am noet hyl gl yci ne hydrochl ori de, chl orohexy di ne gl uconate, 05 MAR 2003
cetyl pyridiniumchloride, sodiumlauryl sul fate, sodi um dehydroacet ate,
chlorinated isocyanuric acid and refined chloride of |line. As the al cohols,
use can be made of nethanol, ethanol, isopropyl alcohol, etc. The anount of
the liquid stabilizer as descri hed above nay be approprjately controlled
dependi ng 8Rdt Hau$ e gesifed ?gaﬁatét%f?fp?%z/é%? aﬁgw,evﬁéjelafsé%cﬂ‘?oﬁessw 'l
be illustrated, since they are to be used in a | arger anmobunt as conpared
wi t h ot herAki gundtseabplfi zergseA Lhguiheastali tier@e retthige Hart Nd Golvds nay
be used in an effective anount, for exanple, from0.0001 to 10 wv% (the
term"w v ydraasoneieght tvelbreabre, vhased depwatieng bn comt rastuntamt

al cohol may be used as the liquid stabilizer in an anobunt of 5 to 50 v/v%
pref er abl yyd0et 0r 80p/ o (e 1@t dn Cor et NEtse WDt uTe/Teoligme h¥re flaased on
wat er. 26 0 5 MAR 2003 en the 1 QU d stabilizes evol ves an acid gas

when hewedgehtrgRyybsragutsald zed hye agdivig 12t608PRYNG £UAH v NG Basi ¢ gas
upon heatzng (cal ci um hydroxi de, etc.). Now, preferable enbodi nents of the

T ustrat e8! by ThOTErahon. drdioe® ba B O e PR AL o1
Pyl ooxot hek 6 SABEEAhce A |5 packed in the part from the bottom to the
metal . As the Pyl GOMULTEr S BaBS SACEC A VALY ER 1Y e G SRy s
o lb S heer iy Rt B e ket saErsd
enpl oyed as the water-perneabl e mater When t he nonﬁgxen fabric sheet is

i al .
inpregnatéﬂ“ﬁ??ﬁ%ﬁsu?fé&@%ﬂ?lﬁ?ﬁ?hﬁ{aﬁgﬁBWﬁﬁﬁﬁPFiﬁ?r acid clay,

zeclite, etc.) to calcium cxide.

a

In the air oxidation heating system as described above,
use is made of a metal or a metal compound which evolves heat
in an oxidation reaction. Examples thereof include a method
wherein a mixture of an iron powder with an oxidizing agent
(ammoni&m chlorate, etc.), a mixture of iron with potassium
sulfate, iron sulfate or a metal chloride is brought into
contact with oxygen and water and a method wherein a mixture
of sodium sulfide with iron carbide is brought into contact with
oxygen.

Examples of the above-described electrical heating
system (means) include nichrome wires, positive thermistor
controllers (PTC) and heaters such as sheet heaters and
semiconductor heaters. When the thermal fumigation

preparation according to the present invention is heated by the
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i nproved. | nner space of the external vessel 1 is divided into 2 3@@@@ aﬁia
partition nmenber 9 . The side wall of the partition nenber 4 is | &
around the peripheral wall (i.e., the external peripheral wall) of the
external vessel 2 in the radial direction. In this case, the side wall and
t he external peripheral wal | are | ocated concentrically. One end (the top
end in Fig of the partition nenber 4 is |n cont wth coverin
menber 6, ﬁﬁ?FéfﬂﬁéloPﬁéFleﬂdsfﬁnﬁmboffohfeﬂﬁe R Pg shat 6 Rﬁﬁtéﬁg 1)
is connected to the bottomof the partition nmenber 4. The bottonlplate of
the partitieneneabesiashdsian a8t hdleved hedtsdher PcahiBhape. KMOERI s,
case, the hydroexotherr~ic sub stance A is packed in the space between the
external pgrepbersdl ywdl Imand etshe =fer wahé ohithetpamt idfi omeameiber 9Bgnd

t he space between the nonwoven fabric sheet 3 and the bottom plate of the

partition Heg*@eﬁg&heT eeeubetaaaelﬁst&rberr&ad Ip%t&@zkedtbe ¢hemspate
bet ween the cover 6 and the partition ne 9. This space is

connected tontpe 93%%@'9 Vi;BiabEmper EﬁebEefhelle%tW\eﬂeﬁlséua Fresd exfd | m
7. Fig. 3 shows another” embodi nent “of a self-exothérmc device 1. In this

case, a hygEQ?%?gHeft'ﬂehmﬁH%E@ ee\féi osf%ﬂ@t%gﬁ’gn ré@&' Pn%%%%maﬁfata{‘he

ext er nal sse space o € ext érna

vessel 2 i Per b%hgﬁ’grén}ﬁ 2§18ty Sé’@ct_ehé gﬁaﬁr?éjsé °J‘."§ve£ SERVL W%ffegl upper

cont ai ner exot herm ¢ substance) a second space | oc

[ f h di
bar (111 on WBRBER o 15 1 dol>P RS hE T R TIah 0T FaGanaT S ?%r%hﬂ foheral

ol Thecent bl vesel e O ooy (R g S e

's fixed t?OOC/mln In this system, it is preferable tat the thermal
fumigation preparation is heated while not being in contact
with the electrical heating means.

In the present invention, it is favorable to employ the
hydroexothermic system as the heating means, since it can be
simply performed and a high temperature can be easily estab-
lished thereby.

The thermal fumigation preparation according to the
present invention may be indirectly heated by using such a
heating means. Namely, the thermal fumigation preparation
contained in a vessel can be heated by the heating means located
outside the vessel.

Now, a mode of the utilization of the thermal fumigation
preparation of the present invention with the use of the

hydroexothermic system, 1.e., a preferable embodiment thereof,

will be described.

19



t he periphery. The substance to be heated, i.e., the thernmal funigatiqp AR 2003
preparation B according to the present invention is placed on the papt M %W-
menber 9, i . e. , in the upper space. 28 05 MAR ?0~3 Fig. 2is a
perspective view of a sel F-exotherm c device 1 which is packed in a vessel
20. As Fig. 2 shows, the top opening of the external vessel 20 is covered
with a cover nenber 6. The cover nenber 6 is rOV|ded wi th plural holes

covered with a héP- ?ﬁﬁtPWQ§9q$ EPVARTFLRAT CHSF SATbPESR DY Hedt FRYL&RdICT

provides openings in using. Ar-perneable holes 8 are fornmed on this resin

film 7. Thibeswbi-asandvertiven @évilte chepafadecen ot 84108 ofsednintepecreat e of
bei ng packed in the vessel 20. An exothermc reaction liquid Wis held in a
cont ai ner whseklcan be packed in the vessel 2 together with the

sel f-exotherm c device 1 as descri bed above. In the enbodi nent shown in

Fig. 2, the contaid@it2ndwiingd heeexenher M gui@afdd e dricduict W thes ei n
is a bag which is put into a space between the self-exotherm c device 1 and

the vessel 20t TBE €6NtRl NIacALdTRY: the £ togsc Re PAYcasubBthReeahgye; xase or
a solid vessel. It my be made of waterproof paper, resins or netals. It is

pref erabl e;LBaL - BQ&érEBQ&iahQQ%éﬁo@hQi‘ﬂlHHg?seéma Ehhm (al um num foil,
nyl on, noi sture-proof Imetc. ) wh can be torn without resort to

scissors or a fil I at one end
embodi nent ot her P%an t%ge%oﬁ{}allr{sd;dﬁge thte esc atg8%e, Fa pglgaetll%n
preI|n1naré%ythgrgygségﬁtP§V¥§§§8k 20 gnd t he exothernlc reactlon l'i quid,

whi ch is optional a cohtalner is put in the space. To

S\r/geloagéel ﬁthgChemeC&% rnlmjlscI ns%bshcasncdee\{:JIrCO\ildteQ‘le ou ostl%%r t % rc%%(%:tall $ l hquid

having the preparation therein.

Owing to this constitution, the above-described
exothermic substance 1s reacted with the 1liquid for
hydroexothermic reaction and thus heat is evolved. Thus, the
whole preparation can be heated (preferably to 50 to 300°C) so
that it 1s molten into a liquid by the heat and the chemical
serving as the active ingredient is evaporated from the
ingredients of the thus liquefied preparation.

It is favorable thag the device involves the liquid for
hydroexothermic reaction, since such a device can be used even
in the absence of water and the exothermic substance can be
reacted continuously with water in a definite amount
appropriate for the exothermic reaction. As the liquid for
hydroexothermic reaction, use may be made of water optionally
containing various additives. These additives are those

which neither prevent the evaporation of the chemical nor lower
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0 5 MAR 2003 the vessel 20 nay be reacted with the exotherm c substance bﬁ
external |y handling. For exanple, the container holding the exot her BDJMAR 7003
reaction |iquid packed in the vessel 20 is broken so as~to allow the liquid
contained therein to flow into the vessel 20. Thus, the liquid Wcones in
contact with the exotherm c substance A, as shown in Fig. 1. Alternatively,
t he container 20 hoIdin% the _exothermc, |iquid Was

q shown in Fig, 2 is
br oken and tt§e éﬁéFﬁéWﬁld’IP&ui%FV@Eoﬁfﬁﬁhe&theFéPﬁ”F§mﬁﬁtrﬁaagéanfﬁfo a

vacant vessel 20 . Next, the self-exothermc device 1 is introduced into

t he vessel E2@mzdledi ng-hdeeekot het hilder easoirdidq | AlYaN: % hedby LhAELEtI ng
the exotherm c reaction. Because of being excellent in the evaporability,

t he t her nalstkwiilgatdran preparati ons according to the present invention are
usable in roonms in houses and buildings or various vehicles. In particular,
these preparations chas hesdy eprimd enyeergdayedtiaivehicl es sughi ised

aut onobiles, air planes and trains having with netal goods and el ectri cal

W ring or r@aRs:BEUFPPEEwIhE N EOMEERESE HAAM®MaAlapliantisa tanktyiduddhi st
altars, etc. In the present invention, the hydroexotherrnic reaction |iquid

contains tRgvbirawid stabiddizer Mt ich q%gfa%h@ 10 d & SV A dmibesysten
or

tenperature at the part to be heated to 3 nore within Z00 seconds

after the {nihi ahiconQf atel. abseriRl ifyy by dbe; dlydroexot herm ¢ substance.
Thus, tenperature can be 30 0 5 MaR ?ao~ quickly el evated due to the neat

evolved after theyLaltiat k?ﬂr%x%'eﬁe‘éﬁ&gSGBE‘E%REEOTF ﬁegaééswkh Eﬂﬁ.
tenperature of the chemcal can be quickly elevated too and attairn a high
naxinun1teg?eratuEe %gis constr.uctiQn, the chenécal c%gebgse

- d IoL éwgégkt() ol a s'evaporate th
efficientl 8\9épor At ed 17T A getké%ur?tm%ﬂ &% |?ﬁ’na?tfng "The
of the heat thus evolved, the chemical can be well evaporated
by quickly heating the part to be heated of the vessel containing
the chemical.

More particularly speaking, it is preferable in the
present invention that the liquid for hydroexothermic reaction
(hereinafter referred to as the reaction liquid) is supplied
SO that:the temperature of the part to be heated is elevated
as quickly as possible and thus the temperature attains 300°C
or more within 100 seconds after the initiation of the
absorption of water by the hydroexothermic substance. To
quickly perform the hydroexothermic reaction, it is preferable
that the reaction liquid (in particular, water) in the reaction

eguivalent amount is suppliedwithin 3 minutes, more preferably

1 minute, to the hydroexothermic substance.
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waste in the vessel. Thus, the chem cal can be applied to the desired space
at the highest efficiency. Mreover, the evaporation at a high 05 MAR 2003
reproduci bility can be repeated by using the same evaporation device, which
ensures the achievenent of a highly reliable and stabl e evaporation effect.
Brief Description of the Drawings: Fig. 1 is a schematic sectional view of
a device which can be appropriately enployed in the present invention. Fig.
2 is a perspecti¥e \wawofya tdeyi eBoNRi-€IFSCaH 56 appBEOpERBLBLY elpl oyed In
the present invention. Fig. 3 is a schematic sectional view of a device of
anot her enpodfaeablahtohemphobez agdpropt i a¢ edlye et oyredd dan ¢ thieorprleispntd
invention. Fig. 9 is a graph which shows the relation between tine passed
after the tahesti gniekla bydeaexntheyrireexeatikirond isqst.andd drdms #hd. 20
by wei ght aqueous solution of a liquid stabilizer, and the tenperature of

the hydroexothgiate Subsbancs:« /01 i9uiv .2 gpaRkMp £, shoys Ahe splation
between tine passed after the injection of a hydroexotherm c reaction

1016 WL o e e USSR 0 S AU, Shgty e
Best Mode f t he, i t h tion: T ; t i ti il
oot Mo, [61,4 1 Bobodh e flel e ek, e Bresenie ! el Qo

be described in greater ol 1 ow i's shoul d be

d h he, i ' [ bei |.i m h .
The 1 ol | oW 0 SEHPLRSTTLY . "C2F CARA-(3)" Wite Ehphoyci St eo(ay Tre

(invention) > 3. B5 g of the active ingredien 3. 65 of butyl p .
hydr oxybenbeat &t (RECHOR 888 7906) 3 055 QLB EHPby 5% By PERAFCHReFTAC 1190
, 0.2 g of a plant essential oil (tea leaf extract: liquid), 0.05 a of corn

starch andSR T Yot Sospsteinem 1p.tha yssesd e iher N amiFasman milgedd

t oget her and the obtained m xture was processed with a granul ati ng machi ne

to give S ¢PPA efahlyaflprepbieX¢dhtAaving a particle diameter of 3 mm 5

g of this granular preparation was packed in_ a vessel and the vessel

cont ai ni ng t hi s r égaieass bhPersbprer bdatdda ai guaddont ByAspesb tacrhaecal

evaporation device provided with the hydroexothernm c system of a heating

(exot her mix9aaterperiat whe sfagbdar 800ivel900CGmaSakpl e (WP (icshpar itden) >
hydroexothermic substance within 1 minute. This means that the
reaction liquid 1n an amount sufficient for reacting the whole
hydroexothermic substance is suppliedwithin l minute after the
breakage of the container holding the liguid. 1In other words,
the reaction liquid in the equivalent amount for
hydroexothermic reaction is supplied within 1 minute to the
hydroexothermic substance.

As a result, the reaction occurs within 1 minute (or
somewhat later in practice) after the reaction liguid is
supplied to the whole hydroexothermic substance. Thus, the
whole hydroexothermic substance undergoes heat-evolution

within a short period of time. Then the thus evolved heat is

transferred to the part to be heated, for example, the bottom
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Thi s sanpl e contained the sane active ingredient as that of the above
sanple (1) together with 0.8 g of an inorganic substance (sodi um carbon&tSe)AR 200;
not nelting at SO to 300C. Thus, the preparation was not nolten into a
liquid as a whol e even 32 0 5 MAR 2003 at 50 to 300'C. As a heating
means, the hydroexotherm c systemof a heating (exotherm c) tenperature of
about 300 to 900C was enployed in this thermal evaporation device too. In
each of thefabd¢eveappleBaripgahbe(pyererat§e0i EBC4818hown in Figs. 1 and 2
was enpl oyed as the thernmal evaporation device. 65 g of cal ci um oxi de was
enpl oyed as the Tyar aexatlhenandt sidlsteanebichhi tzn 2P e evbluaterbwashe

enpl oyed as theexotherm creaction |iquid. Mire particul arl yspeaki ng, the
cont ai ner mldhedgh tige thee eisud et eneite s eaot i onel iampanti af e.the
water) was torn and the water was poured into the vessel 20. Then,

hydr oexot heydi e 56415 BRCE Add thde GRlcKiedM AXt HE)v Sk T he NANNBl when
fum gation preparation (i.e., the sanple (1) or (2)) were fed thereznto

thereby injtféiating t eLm acthan/ oy gt {,@n. 3kh
(referencgﬁéﬁaﬁtEguéﬂﬁ¥ﬁ§§&£aﬁg}§k£%htgp%eéﬁ¥ﬁg ggaggag?ﬁéga?%g$%d%éﬁ} as

that of t Wﬁx@?@é’ﬁoﬁ%ﬁ%ff gw)%%é'ﬁ%é"’aisn D fhe ftqrn{(?f %Ish%cazeefaofﬁ%. p?x%%r ation

of the full”Thjection type. characteristics ese sanpl es to (3)

were exar ped,, Fagh sauple uas heal od of, inlected and & s e active

ingredientr%%slevapora e e Jgranular prep tion of

th le (1 |t a whol e ing | i qui d | ti tinme: .5
i nut 05y . SRS BEHEP Rantt i (O Bpal A | GBI Hb* Saiipl B4 57 P had g

nolten as a whole at 300 to 900'C (heating tinme: 5 mnutes) and solid
matters ra'@ging the preparation is also elevated.

In the embodiment of the present invention wherein the
reaction liguid 1s packed in a container and then introduced
into a vessel together with the exothermic substance, it is
favorable that a large opening is formed when the container
holding the liquid therein is broken. With respect to the
structure of a self-exothermic vessel wherein the
hydroex;thermic substance 1is contained, a water-absorbing
substance such as filter paper is usually adhered to the bottom
of the self-exothermic vessel so as to facilitate water
absorption. When this filter paper prevents water from flowing
into the self-exothermic vessel, it 1s necessary to use, for
example, a porous paper sheet or a thin plate provided with a
number of pores allowing water to pass therethrough.
Alternatively, other water-absorbing materials such as non-
woven fabric may be used therefor. It is also possible to add

a surfactant to the water-absorbing material so as to enhance
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0 5 MAR 2003 mai ned. The particle dianeters of the evaporated particles
wire neasured with an Andersen sanpl er (manufactured by Tokyo Dainukku)ﬁpMRgms
K.K). Mre particularly speaking, each sanple was put into a peat grady
chanber (180 cmx 180 cmx 180 cn) and, 5 minutes after the initiation of
the evaporation, the particles evaporated into the chanber were coll ected
and neasured in the dianeter with the Andersen sanpler. The results are
shown in Tebfevater TRBFRIRLsAdWE  t he nedian particle dianeter, distribution
range and the ratio of the distribution range to the nedian particle
dianeter. 39 ThblsudpBanpglhe Neabitstor Bubuad riat it @nasfntparadadged in

di ameter (fun)< 0.20.2-0.50.5-1.01.0-1.51.5-3.53.5-5.55.5-7.57.5-9.59.5 <1
(inventi omrd 31644t 52R. 5305:88. 8bt21 amount when it is preliminarily
(conparison) 0. 153. 915. 017. 591. 0l 9. 05. 02.:02. 03

(1 ef er ence) Qs Dd0: A8 P11+ 533128, AL o e ¥ UsuBBranded M OtfeWcadk 5 MAR
2003 Tabl e 2 Sanpl e No. Medi an par- ticle di- aneter (armyDi stribution

range* Rati g of di st{d buldQn Janggut Q Medbankparii -5 i afet &l then
(|nvent|on) .70"".90-7.01/9-922 . 00 . 9-4. 31 /2-233.51.75-6.71/2-2 *:

Eg(rjit ;ﬁ' € d;‘[r?{’i]%cﬁﬁdcéc@@%oianv%ﬁémo *%%teﬁx@ié‘htheté‘i?ogﬂékinﬁg% 400 L he

particle dianeter as the center (stat|st|ca Istribution).
it 1s necessary that the liquid is quickly discharged from the
container upon the breakage and supplied to the hydroexothermic
substance in such an amount as attaining the hydroexothermic
reaction equivalence. It is therefore favorable that a large
opening is formed at the breakage of the container holding the
liquid. Thus, it 1s recommended that either a large hole or
plural holes are formed upon the breakage of the container of
the liquid.

As the liquid stabilizer to be contained in the reaction
liquld,nuse can be made of substances which neither prevent the
evaporation of the chemical nor lower the reactivity of water
with the exothermic substance, can prevent water from
putrefaction during storage and do not deteriorate the fluidity
of water. As examples of such substances, citation maybe made
of liquid stabilizers capable of elevating the temperature of
the part to be heated (1.e., the vessel containing the thermal
evaporation preparation) to 300°C or more (preferably 300 to

400°C) within 100 seconds, preferably 40 to 100 seconds, after

the initiation of the absorption of water by the hydroexothermic
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36 05 MR2003 2z" DTFi 1 Wr ri ~~P,,. ~~ "t i (1) Test nethod To
col l ect nolds and bacteria inhabiting in the internal circuit of an &dt MAR 2003
~otzve air conditioner, the engine was started while shutting the doors and
wi ndows of the autonobile. The air conditioner was siritched off and
operated ~ n the venti 1 anon node. A potato dextrose agar nedi um

(contained in a plastic Petri dish of 9 cmin dianeter) was |ocated in

paral | el teubrsanert- of hthe Big tGomALd ohed N PepapiEkly(glevated Ryposed
to the air fed fromthe air conditioner for 2 mnutes). The m croorgani sns

t hus col | echedhaet es Voibubatadd eirnt Ae t ret nbat acn atf 25'eOvéverssdpy syt and her eby
confirmthe grot.rth of nolds and bac~~ria. In the autonobile in ~~rhich

the g: owt hjafa®ldsrmand Heaterpt aa hade been HhbSepadedont thh b @R dleSer | bed
three sanpl es were used as defined. After the treatnents, the nol ds and

bacteria .Lapga¢ell S§5ed paya B8 LS aNME: NBLRGR raS cleshs i ReD Bt he chdniMAR 2003
above and the surviving conditions of the nolds and bacteria were conpared

bef ore a“d%gfiférégge&rQﬁ{gﬁﬁgﬁ?%h%@ Eg?eség?#8§ent(éDaJ@§£t£8§q%§stﬁ@e

m | dewpr oof i ng/ ant i bact er'i ects were evaluated I n 3 grades based on
t he follomﬁBngE%%eria, on the basis of the conditions of the nolds and

bact eri a b&fore e rtreatnent. ++: Conpletely inhibiting the growth of

ol 05 A0 DACLE! L aanhgbt bl LA IR A B0 T and gt eri g

shown in ngggeghélﬁb'%m%ohiuh'd%ﬂﬁﬂ§§§§é§¥E”%Aéﬁ?%?ﬁi?' %LE%%%tants,
anionic surfactants, inorganic chlorine compounds, organic
chlorine compounds and the like.

Among these liquid stabilizers, acids in the formof salts
thereof have high solubility and relatively high concentration
in practical use. As examples thereof, sodium dehydroacetate,
sodium benzoate and potassium sorbate may be exemplified.

Some of the quaternary ammonium compounds fall within the
categor; of surfactants due to the properties thereof.
Examples thereof include benzalkonium chloride, benzethonium
chloride and cetylpyridinium chloride.

As the amphoteric surfactants, alkyldiaminoethylglycine
hydrochloride, etc., are exemplified.

As the anionic surfactants, sodium lauryl sulfate, etc.,
are exemplified.

Examples of the inorganic chlorine compounds 1include

calcium hypochlorite, sodium hypochlorite and chlorine

dioxide.
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Sanmpl e123M | dewpr _oof i ng/ anti bacterial effect+++ (1) Test nethod (sensory
test method? A Petri dish containing a sheet of No. 2 filter paper 05 MAR?2003
(diameter: 90 mm) inpregnated with 0.5 m of an imtated nol dy snel

sol ution (manufactured by Hasegawa Perfume K. K ) or a fish per se (for
testing a fish snell) was placed at the center of the floor of a sensory
test box of 2.2 mi jn capacit .85 mx 1 . 33 mx 1 ..95 min height ) .
O the ot her hands SN GHACH SRERPTIBS CHTBORRRS b w0 ST T ber 8 By Hre
same nethod as that of the noldy snell but using 1 m of an imtated

t obacco smeklidsoledci-on aCtasereadtdfé@by Ogyawa Perfume K. K ) . The three
sanpl es as described above (each containing no perfune) were fully
evapor at ed or i njlectzediion drhe f4oomapf behesls s ensgdey afesth boreke x pfitiae
allowing to stand for 15 minutes, inlet fans and ventilation fans were
operated i gleachahex boenbt@ynenttesl,Akter. switching off the fans, the
intensity of the imtated noldy snell or fishy snell was sensorily

eval uated in theahghbowing rannerpord £9rdiepé d1esul dise Byi disidos @apbuntpeat ed
| ot as a control, the masking effects (deodori2ing effects) were eval uated

in 5 gradessopcthe,9ashse hedtier fO 1O OG CFdh O glouNo-SRSKEPYnEf bect
(comparable to the control |lot). 2: Sonmewhat relieved bad snell as conpared

l'ot)
wih the coitogp Lot beﬁ'z_eh}l%hggabkﬁ(m%d\éeme l%)‘i_ ad ARl i g8l 1 gOL. bad

snmel | . ery high masking eftect (no bad sne e thermal” fuhigation

e 2;; °§5§§§25d£ﬂ%fa%a%ﬂ%o%rt%%/ef?}hjél‘ﬁee”t h9a-6LRe330R] € ) SxSRLEY-very
dine gluconate, cetylpyridinium chloride, sodium lauryl sul-
fate, sodium dehydroacetate, chlorinated isocyanuric acid and
refined chloride of lime.

As the alcohols, use can be made of methanol, ethanol,
isopropyl alcohol, etc.

The amount of the liquid stabilizer as described above
may be appropriately controlled depending on the type of the
liquid stabilizer. Now, use of alcohols will be illustrated,
since they are to be used in a larger amount as compared with
other liquid stabilizers. A liquid stabilizer other than
alcohols may be used in an effective amount, for example, from
0.0001 to 10 w/v% (the term "w/v%" means weight/volume %), based
on water.

In contrast, an alcohol may be used as the liquid

stabilizer in an amount of 5 to 50 v/v%, preferably 10 to 30

"

v/v% (the term "v/v%" means volume/volume %), based on water.
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effects on the noldy snell and the fishy snmell. Table 4 shows the results

on the noldy snell and the fishy snell. Moreover, the tobacco snell was
tested in the same manner. As a result, 39 0 5 MAR Z003 the sanpl e 05 MAR 2003
according to the present invention showed the nost favorable result. Table

9: Masking effect Sanplel23Mdldy snell Fishy snell5 53 29 9 The results of
Exanples 1 and 2 as descri bed above clearly show that the thernal

fum gation prepalaendrmhet 1 qet ot i tik@mev o bvapéinad ¢ b% Jaccor N Rgated he
present invention is superior in the evaporation perfornmance of the

chem cal (fier mx@npe eneut  seips©0by Ngd Ay idanirerdald an deiadprd Aawgi ef
fects) to the conparative thermal fum gation preparation (the sanple (2) )

and the aeggsolpBreRakathgn @k ithenf HikrbRliaeti aictype ( the sample ( 3 ) )
By using'the above-described sanple (1), an experinent a was perfornmed to

éva orate the chgpi,.c Cl i I te N i C
p ﬁg}l, ﬁqreéfeoﬁsélé Lhgdaaheyes & %bd&@'vw@afor €h§f‘c@¥é}¢{ﬁ

reaction |iquids OW ng conpositions were used: Sanple A 0.2
e eSO Ok 190, CORTECI A, L s ST 6 24.0.2 o
aIkyIdiarnggotgghg%ggxﬁggedggggggg[oride; 40
In Fig. 1, a self-exothermic device 1 1is provided with
a bottomed cilindrical external vessel 2. A hydroexothermic
substance A is packed in the part from the bottom to the side
of this external vessel 2. fhis external vessel 2 is a can made
of a metal. As the hydroexothermic substance A, quick lime
(calcium oxide) is employed. The external vessel 2 has wa-
ter-permeable holes covered with a water-permeable material.
In this case, a nonwoven fabric sheet 3 is employed as the
water-permeable material. When the nonwoven fabric sheet is

impregn;ted with a surfactant, the water-permeability is
improved.

Inner space of the external vessel 1 1is divided into 2
rooms by a partition member 4. The side wall of the partition
member 4 is located around the peripheral wall (i.e., the
external peripheral wall) of the external vessel 2 in the radial
direction. In this case, the side wall and the external
peripheral wall are located concentrically. One end (the top
end in Fig. 1) of the partition member 4 is in contact with a

covering member 6, while the other end (the bottom end in Fig.
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Q5 MAR ?003 Sanmple 1B 1 w/ vs aqueous sol ution of benzethoniumchlo
Sanple 2B 1 w vs aqueous solution of sucrose; Sanple 3B 1.0 w va angbﬂ@R?mﬁ
sol ution of al kyl diam no ethyl gl yci ne hydrochl oride; and Sanple 4 water

free fromany additive. Test and Results: The tenperature at the part to be
heated was neasured with a tenperature sensor being in contact with the
center of the bottom plate of the partition nmenber 4 shown in Fig . Thus
changes i nlt héSeXdtherhee ?%n%%ﬁGHQHQ?WMQQ1t@ﬁepﬁa§§568”owe@¢W§ 6secB%ﬂ)
after the initiation of the water absorption were nonitored. Fig. 9 shows
the rel ati bnstbet péefiet bé tihee pafrtet iohe mgaber dnjhect iaon aktosthehekbewer mi ¢
tenperature of the sanples I|A 2A, 3A and 9, while Fig. 5 shows the

rel ati ons hemwephetheali saapkt er Ihhehnat easenj eocei bpdand xbhdeexdtcheuti-c
tenperature of the sanples 1B, 2B and 3B. Each value is the average of the

data obt ai gednby & qgegétlagdtlhe tBEOSBEtE & dtWdeirt hdadkee bnahaysr tdrecx£] ati on
of each sanpl e between the maxi num exotherm c tenperature at the can bottom

and the tipe)1egurat fQheattainbag fdi éﬁa ArarmeIrAki® caf 4ehnint ki afh Hne of
the water injection. 91 0 5 MAR 200,3 Table 5 Sanple' Tine (sec) for

attaini ng 30OCMEXIMUNEXQINRST £H5¢ 1 EeIMEL AUl Ra (I R 3D QM o Blthe

tai ni ng the nmaxi num
partition member 4. The substance B to be heated is packed in

the space between the cover member 6 and the partition member
4. This space is connected to the outside via air-permeable
holes provided in a resin film 7.

Fig. 3 shows another embodiment of a self-exothermic
device 1. In this case, a hydroexothermic substance A is
contained in the bottom of an external vessel 2 which is made
of paper.

The inner space of the external vessel 2 1s divided into
a firstZSpace located lower (serving as a container for the
exothermic substance) and a second space located upper (serving
as a container for the thermal evaporation preparation) by a
disc partition member 4 provided in the direction orthogonal
to the peripheral wall of the external vessel 2, i.e.,
horizontally in Fig. 3. 1In this case, the lower space is shut
up to the outside by the partition member 4 which is fixed to
the periphery. The substance to be heated, i.e., the thermal
fumigation preparation B according to the present invention

is placed on the partition member 4, i.e., in the upper space.
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exotherm c tenpera- turel A .58360Z102A30365603A90_ 5 35_ 80930_
380801B_ _ 66_ _ 390_ 1202B3035060_ 3B - ~-70 _ -I_ ---36p -1-110 These
results indicates that the sanples | A 2A and 3A all satisfy the 05 MAR 207
requi renent of attaining the maxi num exot herm c tenperature exceedi ng 300C
Wi thin 100 seconds (i. e. , about 30 to 58 seconds in practice). Al so, the
sanpl es 1B, 2B and 3B all satisfy %he rquirqgentgy@_attgbging t he, maxi mum
exot herni ¢ t enpefafur & £xEeBAFRG=560VEC 0f ¥ il 2108  setdRas= I eV about
30 to 70 seconds in practice). Accordingl it has been proved that
excel | ent évapd chabis iPayf kegh e aes‘{%t?b‘-lfi]sh%fb- by Sudilfy tshes B 0ebdd? hePhi ¢
system and enpl oyi ng the above-descri bed ones as the reaction liquid in the
present i nveehiiog. cAZhe OxBe MARL 2@&3sel ROw s tovawkesdt ¥ bhh exanpkesnatbe he
thermal fum gation preparation of the present invention will be given,
t hough thegpr eseat covyentémiet S6 NDE pastided edi dheylet:al Foyimd atdwdr &xanpl e
1: Butyl p-oxybenzoate 2.0 g isopropyl nethyl phenol 0.9 g |auryl
met hacryl af;et@. 3 Bot-Re3tbeBzatrifazel @ Ghd @ S@r RidiRlenl B esttared L4 fume
(I enon type)

provides openings in using. Air-permeable holes 8 are formed

on this resin filﬁ 7. This self-exothermic device 1 can be
stored or used in the state of being packed in the vessel 20.
An exothermic reaction liquid W is held in a container which
can be packed in the vessel 2 together with the self-exothermic
device 1 as described above. In the .embodiment shown in Fig.
2, the container 21 holding the exothermic reaction liquid W
therein 1s a bag which 1s put into a space between the
self-exothermic device 1 and the vessel 20. The container 21
may be either a bag as in the above case or a solid vessel. It
may be made of waterproocf paper, resins or metals. It 1is
preferable that this container 1s a bagmade of a film (aluminum
foil, nylon, moisture-proof filmetc.) which can be tornwithout
resort to scissors or a film having a cut end for tearing at
one end.

As an embodiment other than the container 21 as described
above, a space is preliminarily formed in the vessel 20 and the
exothermic reaction liquid, which is optionally packed in a
container, 1s put in the space. To evaporate the chemical by

using this device, the exothermic reaction liquid provided in

29



total 0.1 g 0.2 g 5.0 g. Fornul ation Exanple 2: Butyl p-oxybenzoate

i sopropyl met hyl phenol lauryl nethacrylate 1,2, 3-benzotriazole sor%gf h
starch corn starch sodi um hydrogencar bonate perfune (green type) 2. @'%N%
g 0.29g0.2g0.59g0.19g0.59g0.5¢9g0.2g¢gtotal 5.0g9g. 93 0 5 MAR 2003
Formul ati on Exanpl e 3: Butyl p-oxybenzoate 2.0 g isopropyl nethyl
phenol 0. 4gl aur yl

met hacryl at e®. Pgds@l Fberzobei agekte@d2gsohbthel Oxo&yse an ths dyped fioeedy
(citrus type)0.2gtotal 3.6g. Industrial Applicability: The therna

fum gati one pf epas aly ofsnatens di b i @ idip ¥ £SHE ddMeninan Hyled BMperiar to
the conventional thermal fum gation preparations or aerosol preparations in
the evaporaf L ORe Anddi £4 48t 09, Of ; d by ChePkER! 1n RSO, vd8se dherdroken

fum gation preparations of the present rnvention would not cause rusting of
met al goods_ o ri cal W ri.ng. . t yl 4 nf ;

or nanent al é%l Az’asn'?éso.ec%/\%oﬁ'g ttk'l\(,)(!L tlﬁerlg‘lelac{:]ﬂcaoﬁgtc le%%t?@%%g%%ee%qhéé%ﬁpaﬁq}%tghﬁ i on
preparations of,t present invention_can be appropriately used_in vehicles
such as aufonoht | 2@ ai'r Pine’s ean@ilﬁ}léfjng" aﬁﬁmggaég’d Cfoc’r’?ﬁnColtedw\i}vit%‘h Ty
metal goods or ornanmental plants. 99 0 5 MAR 200a_.Cl~AIM5 .1. A nmethod o~
t1-~ernal‘?%ﬁﬁﬁ%ﬂ%%gsT%%tgﬁ%%r%ca?siﬁhawPhéPnﬁFgfuﬁfgation preparati on,
wherein the thermal fum gation preparation iahich is in the formof a solid
at ordinary tenpgerdRataEr & hol tidif FPH @ bIhrdd iy (the By ddeLdtiter mi ¢
reaction between a hydroexotherm c substance and a liquid for the

hydr oexot he¥dH £d Meaét$pivi dt FéBeby Iie bewdegednfntloe £99tdH NS 14 HS e and
then to evaporate the chemcal as the active ingredient fromthe

constit utivAoNRgLBEHdMSr ifn L hd NFrishicad dntpiaguets et ies sedat P ng; Neand, t he
chem cal as the active ingredient is at |east one kind selected fromthe
group consifst iseg fofedotdectiici deyicendets impeddentd,impd Hfreoofdsuplagént s,

m | dewpr oof i ng agents, bactericides, deodorizers and aromatic agents ; and
t he |i qui chdotinde Hey @rodmbetitdonire arcedeti dngus dsppkhedebnt onttheating

hydr oexot hermi ¢ substance so as to be capable of elevating the tenperature
at the parthd e Heatied e300 0or nore within 100 seconds after the
initiation of water absorption of the hydroexotherm c substance absorbi ng
the liquid for tHedusdr cexobderndn exeedadtnen.imrthe Oe e MRRO03t 2, . tTlee

met hod of thermal evaporating a chemcal as clainmed in claimi, wherein
fromthe coratidlut ifimiiga@riewm eprepafr sttheny epadatdong | itguefiedplbyshaat i ng,
particles of the chem cal as the active ingredient having a nedian particle
di ameter (imvedftibrt 8rd udaEINia RRdid 6hen sl S terd i 51 a1 kgs ianveirybag ~+a
(wherein a represents the standard deviation) of 4~ (i.e., 9 tinmes as much
as the nediei qaard. cl e i angd ef Jcandr ~. - ehedlk liAeddratidns ., d44 tbees as
much as the nedian particle dianeter) are evaporated. 3. A device of

thermal ey ing <A yCheip 168)e dVig 8jdh B Ther smbn f i gat bako PLepar at kon
which is in the formof a solid at ordinary tenperature a.s nolten by a

heat evol yad s anBndr0630hA6k ALCy I 8RN BEbYEEIh A NLdrQXRNUNGE Il Ay
substance and a liquid for the hydroexotherm c reaction to thereby bé

changed | 1,0 o AWefh @l WAL RISy apatal £ S hen chenbcy, gs the

active ingredient fromthe constitution ingredients of the preparati

i nd Sel SELaR T am PR he Group consi Sting of i nsectici des, | nsect
opel) ent e, o bar 9RLI B9 208Dt So ThLOBET 061100 P9ERL S bRcLerbelies
nyr oexot AR SUGTaNTED. 66° 5 -0 LHe LARIICOR 6 Loht fg ARREkSmRF at ur e

at the part to be heated to 300C or nore within )
elevating the temperature at the part to be heated to 300°C or

more within 100 seconds after the initiation of water absorption

by the hydroexothermic substance. Thus, temperature can be
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46 0 5 MAR ?003 100 seconds after the initiation of water absorption of

t he hydroexozherm c subs tar~ce ahsor'~ing the ? i c¢,~id for the AR 7003
hydr oexot herm c reaction. 4. The device of thermal evaporating a cher’rg éﬁ =
as claimed in claim3, wherein fromthe constitution ingredients of the
preparation liquefied by heating, particles of the chem cal as the active

i ngredi ent having a nedian particle dianmeter (~) of 1 to 2 ~.tmand a
particle dganekey «istatdditdon tgi vthagheat ¢wheved e &t ¢ eprresentis itde on
standard deviation) of 4~ (i . a . , 4 times as nuch as the nedian particle
di aneter) gpdnd - Qfr Hifoddri®n. 144 4ir@suBs, nued asnddies tpdi agr paydicle
di aneter) are evaporated. 5. The device of thermal evaporating a chem cal
as cl ai med_j i r : ' f 0 Ltytiqn ingr.edi s of
t he pr epar%‘bf&g%%%\r}gea%egghéal%F%%ﬂ%%&%%@ tﬁﬁ%i“%g%\n&%%ﬁné gnLr Hﬁg&‘?‘gﬁﬁ om 50
to 300C. 4~ __ 0 5 MAR 2003 6. .Th V] f mal _.evaporating a chem cal
as cl ai rredt‘:r”PP%Jf‘aa?%%; %ﬁwellﬁcﬁ vt ﬁggge%(?rg%g%%%rgr?égés‘?h% Cc%oenTJa?% r na\;jleng a
liquid for dr oexof herm c xeact i on t;o be reacted WiLh gl_’r}l exot h.erm'g\

subst ance §nt IHECTHyLY SSERNUETSS L0 & 4EEFE ARGUAT CTM BT Fert THA\A i 9 frde
thermal fum gation preparation;_and an exotherm_ c substance provided

out si de t H& Tohtd] HBF ﬁ%ﬁ?ﬁb't he e faraf NER1CAREr 67 R: PRRPRMERRItP the

exot herm ¢ substance is heated by enpl o%/i ng the liquid for the

hydr oexot HE i ket e&BRIEEN. 2. thige HEvreet ofe R iRICvap Mot chési cal
as claimed in claim6 , wherein the liquid for hydroexotherm c reaction
conpri ses eMapastionet Bdui ah searictiusabidditeccad Pormrnair eg Gupusensi sti ng
of al cohol s, benzet honi um chl oxi de, benzal koni um chl ori de, sucrose,

al kyl di am tfoetslylegkye ppezhydnodéy bee devh iothh arrohealithe gkbbdernatment of

cetyl pyridi naum chloride, odiumlauryl sulfate, sodium dehydroacetate,

chl ori nat ed Hisgoyyameli ialalod ckrachcs tragflien edy advd 20m § den oé £ £ e ane.

Brief Description of the Drawings:

Fig. 1 is a schematic sectional view of a device which
can be appropriately employed in the present invention. Fig.
2 1s a perspective view of a device which can be appropriately
employe; in the present invention. Fig. 3 1s a schematic
sectional view of a device of another embodiment which can be
appropriately employed in the present invention. Fig. 4 is a
graph which shows the relation between time passed after the
injection of a hydroexothermic reaction liquid, which is a 0.2%
by weight aqueous solution of a liquid stabilizer, and the
temperature of the hydroexothermic substance. Fig. 5isagraph
which shows the relation between time passed after the injection
of a hydroexothermic reaction liquid, which is a 1% by weight

agueous solution of a liquid stabilizer, and the temperature
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48 0 5 MAR 2003 8. A nethod of thermal evaporating the chemcal in a
thermal fum gation preparation, wherein the the~-r~al fum gation
preparation which is in the formof a solid at ordinary tenperature is5 MAR 2003
nolten by a heat evol ved by the hydroexotherm c reaction between a

hydr oexot herm ¢ substance and a liquid for the hydroexothermc reaction to
t hereby be changed into a |liquid as a whole and then to evaporate the

chemi cal asft héeadtyidveekoghedimet sfubsmanice .constitution ingredients of the
preparation |liquefied by heating; and the chem cal as the active ingredient
is at |least one kind selected fromthe group consisting of insecticides,

i nsect repellents, nothproofing agents, m | dewproofing agents,

bacterici dgssrdpeder kger ehandndb@iRthe 8gerhs TnaRdtlike:liquid for the

hydr oexot hermi c reaction is supplied into the hydroexotherm ¢ substance so
as to be capable vat.i ; r r t:ed to
300C or nore w tﬁﬁ% ﬁ&%eﬁa&cgﬁééﬁg %gmﬁggign%%ﬁ%%dg?‘ %%%%Qfﬁgg%tlﬁon of
t he hydroexotherm ¢ ,subst ance absor hi .t h i qui.d r h herm c
reaction. é?ﬁ tmeo@gci&/ﬁgél?gwx@mp e%léV|U(r}ngf§rt1$1%ﬁyrrﬁe Tél\ggg%?gf)?ﬁg{kgae%%&rﬁ cal
wherein a therngl fum gation ﬁre argtionbmhich i.S.in the formof a solid at
ordinary teWpelattiel s bl £8 553“8 h8&t PE4BRved™y 8 MP§FSERot her mi ¢
reacti on between_a hydroexot herm c_substanc nd liquid for the

hydr oexot her ni ¢ ?%%c¥?%ﬁovb“?hé?@5§eﬁe(iﬂang% Fﬂgo(é)lVﬁﬁﬁdegglayﬁﬁole and
then to evaporate the chem cal as the active ingredient fromthe

constituti oPeTRYFedt bnfdNBE ER8 preparation 1iquid by heating and the
chemical as the active ingredient is at |east one kind selected fromform
the group consistihy 6f ofndd& iaseese ingeedieapel Perdtds, g mof hprbuli By
agents, m | dewproofing agents, bactericides, deodorizers and aromatic
agents; anlydhex¢ppazemte has. A hed?rs’/2 1§ )whilcB Bhefl pqghdorerm-xylenol

t he~hydr oexotherm c reaction is supplied into the hydroexotherm c substance
so as to b&ncapabdlld®ef . & e/gteh@ phent esgrerstiak cdtl ( heapgaraf estbecheat ed
to 300C or nore within 100 seconds after the initiation of water injection
of the hydrioexiod herln @5 subsf ancen absarbhngndhe. Vi gued forbtihel (m.p.:

hydr oexot herm c reaction. 50 . Ay(S. A {?. A A A3,y. A?. A@.AR AYy.A N e. A e. A
@ . AR A3. 3 N V3 KE) A3ee Ay . AnafoAel fFeniARAUR ddehdr Ralee. the. Abtained

.e. A A A A .AYS?. A NeA | R

. ASy. Al n@rAL ASUSR W% Alrfb2eAdedABe tA3e. drdnuPa{ D4 ymPEh#AsS to give 5 g

) *CMNis} ~0' 2x/ OL} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] « cayeahaahea) cap£rd eadsalealior] eapsati ElEWtendter of 3 mm.

BRSi | w mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca
] ca] ca] ca] ca] ca]xa] @] Rl 8 €adV] £ A epdrbtich 4ds padkLin a vessel
<z5<=}xsni d_Z]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] calc aheat£ad €8] GalrGR] @h@@l?%é dration was introduced into

VANS[ " GR\ ] | w mhc”Y] ca] ca] ca] ca] ca] ca] ca cé?ca]ca]ca]ca]ca]caLﬂca]ca]ca]ca]c
a] ca] ca] cal eahealipakcakcal ol sal calealdalaal] @I évEded with the

VWV }} xsnid_Z]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]l
cal cal cal eaknalealsalaaloalsaleabonkorbl: BRL . ARCERRNZIX Ui ] cateal o ©
a]J ca] ca] calJca] ca] ca] ca] ca] ca] ca] ca] ca]ca] caJca] ca] ca]cal]ca]ca]calca]ca]ca]c
alcalcalc L QN4 I °

!P!!!"."ggk;% %§u$§%ébdéﬁfgﬁ%S;Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca

] ca] ca] ca]&%]rn%al]eca(]zga] (Cca%m%g]rﬁ%gg]a%]tha] ca] ca] ca] ca] ca] ca] cal &&&& ' T(X(****+8

+p+QH+ut+++FFHFFEFHHEH, ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca

. l, -8-m- TR Z
)77 080G T0d0KOy 650101116 69 IS X en A2 G La] Gy G S AF Bl 5] ca] ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]c%]%a]ca]ca]ca]ca]c%;ﬁg]ga]ca]ca]ca gg%gg!33344

45%$515h55546\W6666PEE7 FARpde (1) together with of an ino
8888C8e888}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]calca]ca]ca]ca]%g;ca]ca]ca]ca]ca]c

a] ca] ca] ca}Fbslealcea] ead &ah ca W v @laned] Bal 8888 FID0s3OLC) : rTlus; :::: 9
X5y
;;L<&<d<<<pmspkékabmab@ayea]oakcabdaﬁoalnabca]tahoaﬁca$ca]mh4h@]@®§na]ca]c
a)J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! <<<<<<b6=@A=Q=} =====>>] ?"?~???

??29@a® A AAAABBUC} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca%ga]ca]ca]ca!%C‘C|CCCDODDDDDEEEEE—FhF
FFGGHHHHEI ZI 1 J>ImIsJJ[ K} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! [ KMOOOORRBSgSSSSSS
S?TRTTTT- VAVVWPWAWV

XIXXXYDY| wr mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]c
TH1]]"<"t
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.J }xsnid_Z]]ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calca]ca]ca]cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]cal 8x N3m G 05 MAR 2003
Xx~@ xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca! @""

. 6J\Wvql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca]ca] cal]c
aJcalcalcalcalcalc %ca] ca] ca] ca] ca] ca! LVBEHUY?a&e$kq{vql gb] X] ca] ca] ca] ca
] ca] ca] ca] &d] &4] tfa]i‘]coéi] a] cPaq caleaf eapceg R caqf@apda]raa]@éwecrap@awéé]eéh] cal
ca] ca] ca] ca] ca! O | #D#WOM

u} xsni d_Z] Jofakclad £a m:@] m]caal]eoca]icca] tahpafealca] ca]adzdca)3dd] ca) ca)talea] cal c
aJ cal cal ca]ca]ca]ca]ca]ca]ca]ca]ca!' d4s30Ub! HZNG+} xsni d_Z] ] ca] ca] calca]calc

a] ca] ca] calexH1cAlLn] iG] A< alneahta] ealaacalicn] cbdepd€ad 8] ca) cal ca cal cal ¢

a] ca] ca! +i {~-nrI'<WV\ k| w mhc] Xni d_Z] cal] Ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] c”a] ca] c"alieabecal 2] CA&]H33¢E ad L cayl ealeabgal ¢akCaevice as
k DKWK8>KS3p46| wgl f a\ W ca] ca] cal] ca] caU] ca] cal] ca] ca] ca] ca] cal ca] ca] ca] cal ca

] ca] ca] ca] & ﬁ%ﬂ]&ﬂlﬁ calca ea]zca} a%m] &%150%51% Blnp o vgi% }Wcal
ca] ca] ca] calU] ca] ca] caJca] ca] ca cal ca] ca] cal] ca]ca]
calca]calc a] a] ca] K{f V]] ﬂ% a]& %ca% B% }jca]@i a] cal ca
] ca] ca] ca] %]g]%ca%caU] cg cg%J] c] calj ca % %a] c% ca rﬁg gg ca g’a] gQL
Nsi K- 3s! 109 310 (=L (
10%& () - &sfﬁ&'&%@ef‘)o% %) Sgé%fg%}fﬁ%%'{% %é é? %6/% E?%Wio%p%fye‘j
z109%' () - I100/ ) 0% ()-Ld I4s 0%&% 1.10% '10%& ()-
110! () 36 A BYRE SIS AR lorE?wu PI0REE (b Ly heaRing
10‘V & ()-1 10%& (%}bl ! 1(%%{& {__%. 10% é 10‘V 10™aB: /
10Fs' 109 &TOP- FRNHHLRRE ¢ )1 hokding @e n(‘5 gsq ermic reaction liquid
& ()-L! 100/(& () Y I10‘%(& ()- P BaB:/
1030M 10% &1i( g- 3+WM®% &S LIFM AR Y a5em 199¢RP 1529 3FU0L60¢( e EFe ! 1094
& ()-BidYNC 10 10( 10( 10(y;sl1l0% & ()- y8 !'10% & ég 6 !110% & () -
3410% & () 28281Dbg R (byaroe@a@m@qmu%mw?)m 19%<&F3cipn oxide)
P10%<<& ()-109%<& ()- '109%& ()-s' nml0%& ()- 9
and the thermal fumigation preparation (i.e., the sample (1)
or (2)) were fed thereinto thereby initiating the exothermic
reaction/evaporation.
<Sample (3) (reference}>

Althoughthlssamplecontainedthesameactiveingredient
as that of the above sample (1), it was in the form of an aerosol
preparation of the full injection type.

The characteristics of these samples (1) to (3) were
examined. Each sample was heated or injected and thus the
active ingredient was evaporated. When heated to 300°C, the
granular preparation of the sample (1) was molten as a whole
into a liquid (melting time: 5 minutes). On the other hand,

the preparation of the sample (2) was not molten as a whole at

300 to 400°C (heating time: S5 minutes) and solid matters re-
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T10%m& () - Y110%r&' () - GAEbC 10 109& ()-11!'210%& ()-fs!109%& ()-9 ! 109& () -

M 10%& () -measdP8& (WitR6aBhCAndersen sampler (manufactured by Tokyo
Daimukku K.K.). More particularly speaking, each sample was
put into a peat grady chamber (180 cm x 180 cm x 180 cm) and,
5minutes after the initiation of the evaporation, the particles

evaporated into the chamber were collected and measured in the
diameter with the Andersen sampler.

The results are shown in Table 1. Table 2 shows themedian
particle diameter, distribution range and the ratio of the

distribution range to the median particle diameter.
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*

: Particle diameter range involving about 68% of the particles

having the median particle diameter as the center (statistical

distribution).
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"""" €ircuit of an automotive air condltloner, the engine was started

while shutting the doors and windows of the automobile. The
air conditioner was switched off and operated 1n the ventilation
mode. A potato de‘;xtrose agar medium (contained in a plastic
Petri d:ish of 9 cm in diameter) was located in parallel to the
vent of the air conditioner for 2 minutes (i.e., exposed to the
air fed from the air conditioner for 2 minutes). Thea
microorganisms thus collected were incubated in a thermostat
at 25°C for 5 days to thereby confirm the growth of l’TlIOldS and
bacteria.

In the automobile in which the growth o0of molds and
bacteri__a had bsen thus proved, the above-described three

samples were usad 2s defined. After the treatments, the molds

and bacterie wers collected by the same method as describad

)
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1Yfs! 109 ()-9! 109 ()- F9! 109%&' ()- @! 109 ()-& ! 109%&' () -

s!109%&' () éziﬂﬂd g@E@@l@@fore and after the treatments with the samples.
1Y+109& ()-Y) | 109 ()- Y M 109 ()- 1 # 1 100& ()-11: ! 10% ()-

"109& () - #H A | E/ 10 10S;
109& (§ ) F, iazz’l 1%%%“%%%@%0%‘ ()-31s! 109%& ()-F/ ! 109%& ()-

1 100ecc ()11 1000 ()P UBBH DRI S4BT E69R () 1S Here Sveluates

n 0 1 0
10%& () - Zujﬁg}gg%é)based on the following criteria, on the basis of

the conditions of the molds and bacteria before the treatment.
++: Complegely inhibiting the growth of molds and
bacterié.
+: Inhibiting the growth of molds and bacteria.

*: Scarcely inhibiting the growth of molds and bacteria.

The results are shown in Table 3.

Table 3 : Mildewproofing/antibacterial effect

Sample 1 2 3
Mildewproofing/antibacterial +4 + +
effect

(1) Test method (sensory test method)

A Petri dish containing a sheet of No. 2 filter paper
(diameter: 90 mm) impregnated with 0.5 ml of an imitated moldy
smell solution (manufacturedby Hasegawa Perfume K.K.) or a fish
per se (for testing a fish smell) was placed at the center of
the floor of a sensory test box of 2.2 m® in capacity (0.85 m

x1.35mx1.95min height). On the other hand, a tobacco smell
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The three samples as described above (each containing no
perfume) were fully evaporated or injected on the floor of these
sensory test boxes. After allowing to stand for 15 minutes,
inlet fans and veﬁtilation fans were operated in each box for
10 minutes. After switching off the fans, the intensity of the
imitated moldy smell or fishy smell was sensorily evaluated in
the following manner.

(2) Test results

By using an untreated lot as a control, the masking
effects (deodorizing effects) were evaluated in 5 grades on the
basis of the following criteria.

1: No masking effect (comparable to the control lot).

2: Somewhat relieved bad smell as compared with the
control lot.

3: Noticeable but very weak bad smell.

4: Slight bad smell.

5: Very high masking effect (no bad smell).

The thermal fumigation preparation according to the

present invention (the sample 1) exerted very excellent masking
effects on the moldy smell and the fishy smell. Table 4 shows
the results on the moldy smell and the fishy smell. Moreover,

the tobacco smell was tested in the same manner. As a result,
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The results of Examples 1 and 2 as described above clearly

show that the thermal fumigation preparation or method of

thermal evaporation according to the present invention is
superior in the evaporation performance of the chemical (for
example, mildewproofing, antibacterial and deodorizing ef-

fects ) to the comparative thermal fumigation preparation (the

sample (2)) and the aerosol preparation of the full injection
type (the sample (3}).

By using the above-described sample (1), an experiment
was performed to evaporate the chemical as described abové,
provided that the exothermic reaction liquids of the following
compositions were used:

Sample 1A 0.2 w/v% aqueous solution of benzethonium
chloride;

Sample 2A 0.2 w/vs aqueous solution of sucrose;

Sample 3A 0.2 w/v%s aqueous solution of alkyldiamino-

ethylglycine hydrochloride:;
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T}:1e temperature at the part to be heated was measured with
a temperature sensor being in contact with the center of the
bottom plate of the partition member 4 shown in Fig. 1. Thus
changes in the exothermic temperature with the passage of time
(second) after the initiation of the water absorption were
monitored.
Fig. 4 shows the relations between the time after the
water injection and the exothermic temperature of the samples
1A, 2A, SA and 4, while Fig. 5 shows the relations between the
time after the water injection and the exothermic temperature
of the samples 1B, 2B and 3B. Each value is the average of the
data obtained by repeating the procedure thrice.
Table 5 shows the relation of each sample between the
maximum exothermic temperature at the can bottom and the time

required for attaining this temperature after initiation of the

water injection.
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4 30 80 80

1B 66 340 120

2B 30 350 60

3B 70 - 360 110

These results indicates that the samples 1A, 2A and 3A
all satisfy the requirement of attaining the maximum exothermic
temperature exceeding 300°C within 100 seconds (i.e., about 30
to 58 seconds in practice). Also, the samples 1B, 2B and 3B
all satisfy the requirement of attaining the maximum exothermic
temperature exceeding 300°C within 100 seconds (i.e., about 30
to 70 seconds in practice).

Accordingly, it has been proved that excellent evapo-
rability can be established by using the hydroexothermic system
and employing the above-described ones as the reaction liquid

in the present invention.
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Butyl p-oxybenzoate 2.0 g
isopropylme&hyl phenol 0.4 g
léuryl methacrylate 0.2 g
l1,2,3-benzotriazole 0.2 g
sorbitol 1.9 g
starch 0.1 g
perfume (lemon type) 0.2 g

total 5.0 g.

Formulation Example 2:

Butyl p-oxybenzoate 2.4 ¢
i;opropylmethyl phenol 0.4 g
lauryl methacrylate 0.2 g
1,2,3~benzotriazole 0.2 g
sorbitol 0.5 g
starch 0.1 g
corn starch 0.5 g
sodium hydrogencarbonate 0.5 g
perfume (green type) 0.2 g

total 5.0 g.
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starch 0.1 g
perfume (citrus type) 0.2 g
total 3.6 g.

Industrial Applicability:

The thermal fumigation preparations according to the
present invention are superior to the conventional thermal
fumigation preparations or aerosol preparations in the
evaporation anddiffusion of the chemical. Also, these thermal
fumigation preparations of the present invention would not
cause rusting of metal goods or electrical wiring and exert no
harmful influence on ornamental plants.

Owing to these characteristics, the thermal fumigation
preparations of the present invention can be appropriately used
invehicles such as automobiles, airplanes and trains and placed

provided with many metal goods or ornamental plants.
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hydroexothermic reaction between a hydroexothermic substance
and a liquid for the hydroexothermic reaction to thereby be
changedinto a liquid as awhole and then to evaporate the chemical
as the active ingredient from the constitution ingredients of
the preparation liquefied by heating; and the chemical as the
active ingredient is at least one kind selected from the group
consisting of insecticides, insect rxepellents, mothproofing
agents, mildewproofing agents, bactericides, deodorizers and
aromatic agents; and the liquid for the hydroexothermic reaction
is supplied into the hydroexothermic substance so as to be
capable of elevating the temperature at the part to be heated
to 300°C or more within 100 seconds after the initiation of water
absorption of the hydroexothermic substance absorbing the liquid

for the hydroexothermic reaction.
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a thermal fumigation preparation whichis in the formof a solid

i‘oo & ()-

at orxdinary témperature is molten by a heat evolved by a
hydroexothermic reaction between a hydroexothermic substance
and a liquid for the hydroexothermic reaction to thereby be
changed intoa liquid as awhole and then to evaporate the chemical
as the active ingredient from the constitution ingredients of
the preparation liquid by heating and the chemical as the active
>
ingredient is at least one kind selected from form the group
consisting of insecticides, insect repellents, mothproofing
agents, mildewproofing agents, bactericides, deodorizers and
aromatic agents; and the apparent has a means in which the
liquid for the hydroexothermic reaction is supplied into the

hydroexothermic substance so as to be capable of elevating the

temperature at the part to be heated to 300°C or more within
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5. The device of thermal evaporating a chemical
as claimed in claim 3 or 4, wherxein all of the constitution
ingredients of the preparation have each ameltingpoint falling

within a range of from 50 to 300°C.
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and an exothermic substance provided outside the container
having the preparation thexein; and

wherein the exothermic substance is heated by employing the

liquid for the hydroexothermic reaction.

7. The device of thermal evaporating a chemical
as claimed in claim 6, wherein the liquid for hydrocexothermic
reaction comprises at least one liquid stabilizer selected form
the group consisting of alcohols, benzethonium chloride,
benzalkonium chloride, sucrose, alkyldiaminoethylglycine
hydrochloride, chlorohexydine gluconate, cetylpyridinium
chloride, sodium lanryl sulfate, sodium dehydroacetate,

chlorinated isocyanuric acid and refined chloride of lime.
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ordinary temperature is molten by a heat evolved by the
hydrocexothermic reaction between a hydroexothermic substance
and a liquid for the hydroexothermic reaction to thereby be
changedintoaliquidas awholeand then toevaporate the chemical
as the active ingredient from the constitution ingredients of
the preparation liquefied by heating; and the chemical as the
active ingredient is at least one kind selected from the group
consisting of insecticides, insect repellents, mothproofing
agents, mildewproofing agents, bactericides, deodorizers and
aromatic agents; and the liquid for the hydroexothermic reaction
is supplied into the hydroexothermic substance so as to be
capable of elevating the temperature at the part to be heated
to 300°C oxr more within 100 seconds after the initiation of water

jnjection of the hydroexothermic substance absorbing the liquid

for the hydroexothermic reaction.
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the preparation liquid by heating and the chemical as the active
ingredient is at least one kind selected from form the group
consisting of insecticides, insect repellents, mothproofing
agents, mildewproofing agents, bactericides, deodorizers and
aromatic agents; and the apparent has a means in which the
liquid for the 'hydroexothermic reaction is supplied into the
hydroexothermic substance so as to be capable of elevating the
temperature at the part to be heated to 300°C or more within
100 seconds after the initiation of water injection of the
hydroexothermic substance absorbing the liquid for the

hydroexothermic reaction.
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