0 5 MAR 2003 DESCRI PTION THERVAL FUM GATI ON PREPARATI ON AND METHOD OF
THERVAL EVAPORATI NG CHEM CALS USI NG THE SAME Technical Field: This invention
relates to thermal fumigation prepara- tions (sonetimes, called heat5 MAR 2003
vaporizing preparations) and a nethod of thermal evaporation of chemcals
thereof. More particularly, it relates to thermal fum gation preparations
whi ch are usable appropriately in vehicles such as autonobiles, airplanes
and trains or in roons equi pped with nmetal goods, ornanmental plants, etc.
and a method of thermal evaporati orPEfCRIGHENal s. Background Art: Ther nal
fum gation preparations have been enployed to exterm nating (harnful)

i nsect pests fpemvRUNMBRUNOEST DONT PREHARAT IEN AN ST HONS@S BRERMALI di ngs.
These thernmal fum gation preparations are advantageous in that chem cals

such as insecticidal i@@ﬁ?@ﬁﬁﬁf§ cafchecaeyaperpEedynt@pehe at nosphere at
once by taking advantage o a cﬁenlcal'exothernic reaction systemthereby

enabling the extermnation of (harnful) insect pests while saving |abor. 1
0 5 MAR 2003 It has been well-known to use foam ng agents in these thernmal

fum gation_preparations so as to accel erate the
Technical Field:

This invention relates to thermal fumigation prepara-
tions (sometimes,.called heat vaporizing preparations) and a
method of thermal evaporation of chemicals thereof. More
particularly, it relates to thermal fumigation preparations
which are usable appropriately invehicles such as automobiles,
alrplanes and trains or in rooms 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

extarmination of (harmful) insect pests while saving labor.



evaporation of chem cals. For exanple, there has been well-known an insect
pest controlling nmethod wherein a m xture of an insecticide with 05 MAR 2003
azodi carbonanmi de (i.e., a foamng agent) is heated to thereby deconpose the
foam ng agent and the chemcal is funed with the use of the gas thus

evol ved as the deconposition product (JP-B-58-42841; the termJP-B"as used
herein nmeans an "exam ned Japanese patent publication”). Wth the recent

di versification i,n housing spaces_ | i ving_enyi it gﬁggg
required to furtﬁgrW%ﬁNQ§%?t%éffegggg?a%¥lfg§ g¥g®ggggﬁgﬁ¥%§lgggnp oyed as
the active ingredients, In the conventional thernal funigat'on Qrep rations
with the usdssialhe Y8+ 8_XSPRertA PEATEMTi 58,23 h&Cexd ﬁ%#ﬁfé Csy<tem due
to addition of water) on the other hand, it is sonetines observed that the
exot her m ¢ evegctriadrn gerosefeii®al2 0 occur and thus the chemicals cannot be
evaporated or the -evaporation of the chem cals becones unstable due to the
unst abl e supply @brwatx@mp(ie, e. thexeebakveeanh waslfknowentrmansrecspgsity) to
hydr oexot herm ¢ substances. In addition, some preparations nmake netal goods,

el ectrical cWniirdd,] i@l metihdy e BXEY ta UndesiFabb e &f f eatecenciafenairent al
plants. Therefore, these preparations nust be 2 0 5 MAR 2003 cautiously used
particul ar EXOH@C%%@O%Ia%d(eaR‘EQ@Qp' |§Sﬁoa¢r¥icnc_} agent) is heated to thereby
decompose the foaming agent and the chemical is fumed with the
use of the gas thus evolved as the decomposition product

{JP-B-58-42841; the term”JP-B” as used hereinmeans an "examined

Japanese 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 active
ingredients.

In the conventional thermal fumiga;ion preparations
withthéusecﬁfthehydroexothermicsystem(i.e., the exothermic
system due to addition of water) on the other hand, it 1is
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



and places equi pped with many netal goods. Accordingly, an object of the
present invention is to provide thermal fum gation preparations and a

met hod of thermal evaporating chemicals as will be described hereihHMARMN]
thermal fum gation preparations which are usable appropriately in vehicles
such as autonobil es, airplanes and trains or in roons equi pped wth netal
goods, ornanental plants, etc.; a nethod of thernmal evaporating chemcals

wher eby t he, &@f&g?g L6289 ;Qgr@ £h ch 0§ | ¥ avapos B £}z @ éo ek Bode of )

t her mal evapora I ng hem cal s | ch 1s"usable appropriately in vehi cl es
such as auto ai rp | ane trains J.2QE equi pped wi th netal
goods, orn t%nl i)?ém?g 1RPES gél 85[]}/9”‘8% tlhg I(r%%entl on: According to the

present invention, the above-nentioned object of the present invention can
be achi eved by tW@%é‘?h‘&‘ﬂlﬂu?ﬁ‘ga’?ﬂ%ﬁtpPépéPSt PORSSAAd 18 YFEYHEY ofS tHer nal
evaporating chemcals as wll be described hereinbelow. (1) A thernal
f um gat i on ppreepiadat ithe,rmaier Bimi g dneiqm ep@r&PiagtiPrin ¢ne for Reehod soi i d at
ordinary tenperature but nolten by heating into a liquid as a whole, and a
chem cal 3theéaxrm™AR 28003penpt oyed aschhaiaetlisve dasgredi knt bes eimnrjaies:d from
t he

hereinbelow:

thermal ‘fuﬁigation preparations which are usable
approprﬁately in vehicles such as automobiles, airplanes and
trains or in rooms equipped withmetal goods, crnamental plants,
etc.;

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 withmetal goods, ornamental plants,

etc.

Disclosure of the Inventiocn:

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 preparaﬁion, wherein Ehe
preparation 1s in the form of a solid ét ordinary temperature

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



ingredients of the preparation thus liquefied by heating. (2) The thermnal
fum gation preparation as described in the above (1), wherein fromthg MAR 2003
above-descri bed preparation liquefied by heating, particles having a nedi an
particle diameter (p) of 1 to 2 pmand an evaporated particle dianeter
distribution giving pta (wherein a represents the standard deviation) of 4
(i.e., 4 times as much as the nedian particle dianeter) and p-a of 1/4p

(i.e., A tinegeas Juchnas e vedi agrepakhiccl £s deaplbeia) caf ef evaparal ed.
(3) The thermal "fum gation preparation as described in the above (1) or (2),

wherein all of the ingredients af the . atj opn,bavesegchpa el ti ng point
falling w llﬁlgﬁeglr%gﬁ:%eo oft%%r Zyn% g&%o J’\>,C8{)C 54) %?met od o? t%er ma}g
evaporating a chem cal corgri ng the foll ow n%i ste S: t he stdep of. heat.ing the
thermal funi gati R’ pfepar -T%I( fanggatioped 'erPaa’%/ ot e 566&&?%?% (3)
with a heating neans and nelting the preparation into a liquid as a whole;
and the stepeofbevapdiati neaechefiredl terfpl By & shelaedi PECPRAGédNent
fromthe ingredients of the thus liquefied preparation. 4 05 MAR 2003
liguefied by heating, particles having a median particle
diameter (p) of 1 to 2 um and an evaporated particle diameter
distribution giving p+o (wherein o« represents the standard
deviation) of 4p (i.e., 4 times as much as the median particle
diameter) and p-c of 1/4p (1i.e., 1/4 times as much as the median
particle diameter) are evaporated.
(3) The thermal fumigation preparation as described in
the above (1) or (2), wherein all of the ingredients 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 foflowing 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 1ingredients of the thus 1liquefied

preparation.



(5) The nethod of thermal evaporating a chem cal as described in the above
(4), wherein the step of evaporating a chemcal is one in which the .
chem cal used as the active ingredient is evaporated fromthe ingreaﬁéﬁﬁ§M5
of the above- described liquefied preparation as particles having a nedian
particle dianeter () of 1 to 2 pmand an evaporated particle dianeter
distribution giving p+a (wherein a represents the standard deviation) of 4

(i.e., 4 times as mychras the dmdi @n ¢ patkhe! @ WirrRtan)y andcpeaiekl1/4p
(i.e., 1/4 times as nuch as the nedian particle dianeter). (6) The method

of thermal evapor.ating a_chem cal describ |t 0 r ,
wher ei n t he 9856¥e 2§ sgpiﬁéa SRRYE; g)hﬁgﬁ%&?%ﬁgjhgéﬁgﬁﬁ??h%?ﬁ%%ésgJéﬁﬁﬁeat
evol uti on caused by a hydroexotherm c reaction between a hydrﬁexothernic

sub- stancechraigali gui dORBr ithe’ Myt obRBt REEAIEFeabtFOn2S(HNA AELASE of
thermal evaporating a chemcal in which a thermal fum gation preparation is
heat ed by ushngehiéant éwoleweagane techyidroexdteherid ke dedet$ onf bebfeaRode -

hydr oexot herm ¢ substance and a |liquid for the hydroexotherm c reaction to
t her eby evaperateébkhelcherifcal psedaastiihe astpwetindgeednentingi a nhdian '
preparation, wherein the liquid for the hydroexothermc reaction is

suppl i ed sopastteibeqcapabke ofi) edeviating Lheantieapesadps £adbdt perpacteto be

heated to 300 C or nore within 100 seconds after the initiation of water

absorption By tbee hydr¢eX@lReIIN GiSUbs) aNGe. (Bherein o represents the
standard deviation) of 4p (i.e., 4 times as much as tﬁé median
particle diameter) and p~a of 1/4p (i.e., 1/4 times as much as
the median particle diameter).

(6) The method of thermal evaporating a chemical as
described in the above (4) or (5), wherein the above-described
heating means i1s a means with the use of heat evolution caused
by a8 hydroexothermic reaction between a hydroexothermic sub-
stance and a liquid for the hydroexothermic reaction.

(3) A 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 ligquid for the hydroexothermic
reaction is 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

hydrcexothermic substance.



0 5 MAR 2003 (8) The method of thermal evaporating a chem cal as descri bed
in the above( 7), wherein the liquid for the hydroexothermc reactioQSM%Rmm
conprises a liquid stabilizer capable of elevating the tenperature at“the
part to be heated to 300C or nore within 100 seconds after the initiation

of water absorption by the hydroexotherm c substance. (9) The nethod of
thermal evaporating a chem cal as described in the above (8), wherein the
liquid stabilizer is at |east one ngnber selected formthe gr %P consi sting
of al cohols, benz&®honutn BRFOPFAEL BéRFdIHorf (AR eht bt Nde 2 §31 %%%%é,as

al kyl di am noet hyl gl yci ne hydrochl ori de, chlorohexi- dine gluconate,

cetyl pyri di niesechbedi dey sodi uabbaeryl)  subhetate, Sbéi ubidehydr 6acet B e,
chlorinated isocyanuric acid and refined chloride of |line. Next, the

present invenidase vbthe Bei ¢ Idetstriatredomghes éber abufidng gabi onzprepapatlen
according to the present invention has characteristics that it is in the

form of a sotid &t Ond RALY tERPReRALYEE: PUEH I eN dy healiar@d Rl0308°C
liquid as the whole preparation and that a chenical contained as the active

 ngred ent igy RS, LNYS oHiGuel §¢dsBEBRALAIAIL d St nEVaAROIALAL Sl B<t Nos e
at nosphere. us, The therm um gation preparation of the pre- sent
sivelg g&bskggggdients,mhich are each

vert1 on | ol vea 1hese, copoRe sasl sl
(9) The metﬁod of thermal evaporating a chemical as
described in the above (8), wherein the liguid stabilizer 1is
at least one member selected form the group consisting of
alcoholsh'benzethonium chloride, benzalkonium chloride, su-
crose, alkyldiaminoethylglycine hydrochloride, chlorohexi-
dine gluconate, cetylpyridinium chloride, sodium lauryl sul-

fate, sodium dehydroacetate, chlorinated isocyanuric acid 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 ﬁre-
sent invention involves those composed exclusively of

ingredients which are each in the form of a solid at ordinary



6 0 5 MAR 2003 tenperature but nolten into a liquid by heating and those
wherein at least a part of the ingredients are nolten into a Iliquid %y
heating and thus the whol e preparation is liquefied in the. course oftld MAR 200
heating. The heating tinme nay be appropriately determned so as to |iquefy

t he whol e preparation. Fromthe viewpoint of convenience, it is preferable
that the heating is conpleted, for exanple, within 10 m nutes, nore
preferably within 5 mnutes and nost preferably for 2 to 3 minutes. It is
pref er abl e teTaRe Faeur fePral Modifegat BFC pfepadiicorPy ofcehe"Br 85¢ht“h%ent i on
is one which is nolten by heating into a honpogeneous |iquid conposed of al
of the ingredienis of ldwst pr gEaratdomheThatgissd itag tsayg ré tmd st g eferabl e
that all of the ingredients of the thermal fum gation preparation have each
a melting poid\fid &y inea twinlgheRdar hapgehefwid DN dar SO0 i s priopieteded hat

i quid ingredients ‘and those having no nelting point (undergoing

deconpos!tifgnuyggggﬁgggi@p,héggaagare_ excluded fromthis category. In the
present invention, the thermal funigation preparation is |iquefied by

and the ovapor at 0 (= AR o €4 B 2Be Bt Er a1 AR 3 & e
2003 to ligquefy the whole preparation. From the viewpoint of
convenience, it ig preferable that the heating 1is completed,
forexaﬁple,withinlOndnutes,morepreferablywithinSHunutes
and most preferably for 2 to 3 minutes.
It ispreferable that the thermal fumigatibn preparation
of the present invention is one which is molten by heating into
a homogeneous ligquid 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.



The term"is nolten"” as used herein nmeans that the whole preparation turns
froma solid into a liquid. A solid preparation inpregnated with a I@gmﬁ@zmg
chem cal and supported wth the same is also included in the scope of the ™
present invention, so long as the whol e preparation can be liquefied by
heati ng. Moreover, the term"liquid" as used herein nmeans fluids involving
sols and gels. The thermal fum gation preparation of the present invention

isinthe formof a solid,at ordinary tenperature. The term "ordi .
t enper at ure” means'®a “Fefper atit e G %/?)m%gggtrh%ﬁ“ Fo@rhe et t%s%l Vi]‘d‘@/r’eans a
substance having no fluidity. _Therefore, a preparation having po fluidity

as a whol ePF§Paidddrdedt4sa s/ ﬁer%?%%geﬁ' ‘%hSug%l?Tl%artlg htHi ns” a

liquid (for exanple, one inpregnated and supported with _a liquid). Since

t he t her mabrepeirgdticon ipreganatticsn wet Nt RelppedenchEmveati 6Rd SURPAIHES or m
of a solid at ordinary tenperature, it can be easily handled in storage or
di stri buti eptand Hehesameheis cal scannbkeudadntai @ istcopsstabl ehst gtresefte
nmelting tenperature at which the thernmal fum gation preparation according
to the presgibnitAveNt kBN1bSg DS tiele whatle @ rleicgliad ias acwhobe prefierfakldy
ranges from50 to 300C, nore preferably from60 to 100C, though the present

| nventi on b}/sheghﬁgst w&fggvép, thee ahoue Lenparat YreuLangRe$e ;PRG35 the
whol e preparation can be [iquefied. The nelting tenperature 8 -
fluids involving sols and gels.
The thermal fumigation preparation of the present
invention is in the form of a solid at ordinary temperature.

The term "ordinary temperature” means a temperature of lower
than 50°C. The term”solid”"means a substance having no 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
liguid).

ance the thermal fumigation preparation of the présent
invention is 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 @& 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



0 5 MAR 2003 is appropriately determ ned dependi ng on the ingredients,
production nethod, etc. of the preparation. It is not favorable that Qge 2003
preparation is nolten into a liquid at a tenperature nuch exceedi ng OMQg
(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 mel ting.point of the eparation descri bed ahove., I n. ase Oof a
prepar at i onlﬁa\ﬁﬁ?gr%orrr’eﬁtn&;r\é ﬁg%é%t{%r%e Og &[ig%(fdg ?gr etehxéanﬁpg?%igﬁ%ysqbe
heated to about 300 to 900C so as to _efficiently and surely |iquefy the
whol e pr epapabioat IReMethe b h&tifal Fukifati P PrEps?@ati on according to the
present invention is to be used in vehicles such as autonobiles, airplanes
and trains or in foois reguijFpsetrakid thet dlhegooess retnamentsamopltam sntet c.

it is preferable that no acidic gas is evolved fromthe thermal fum gation
preparationz bygthe beabi ngmpsrdescei hedhabeveedibre 3pafti cfibar kyaspéaki ng,
it should be avoided to enploy, as the ingredients of the thernal

fumi gation preparati 0ni @ ttheiduriesest 4 nventh ogh GoiRoundsr evalgrmg asdeh
acidic gases as exerting undesirable effects, both in concentration or
type, upon deconpesbliiQn;ar saewaporation by heating. However, such conpounds
exerting wundesirable effects may be enployed in the present invention so

long as they have; dgcogposLiLRietGIIMEL AL Wik SXFPeELR9 gL G on preparation

of the present invention is heated to a temperature higher than
the melting point of the preparation as described above. In
the case of a preparation having a melting temperature of 250°C,
for example, it may be heated to about 300 to 400°C so as to
efficiently and surely ligquefy the whole preparation.

When the thermal fumigation preparation according to
the present invention 1s to be used in vehicles such as
automobiles, airplanes and trains or in rooms equipped with
metal géods, ornamental plants, etc., it is preferable that no
acidic gas is evolved from the thermal fumigation prepafation
by the heating as described above. Moreparticularly 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



9 05 MAR 2003 above-descri bed heating tenperature. In the present invention,
the thus liquefied preparation is heated to, for exanple, 200 to 400 C
(preferably 300 to 400CC) to thereby evaporate the chem cal enpl oﬁéhMé%Z[}%e
active ingredient fromthe preparation. By evaporating the chem cal from
the thus liquefied preparation by heating, the evaporation efficiency can
be inproved. This is seem ngly because the evaporated particles containing

the chem cal woul d have characteristics enabling efficient evaporation.
More parti QAU S @aﬁ?%‘ba}”??“}%‘g %3@8?5%r%r?hat particles having a nedian

particle dianmeter (p of 1 to 2 pmand an evaporated partjcle dianeter

di stribution gi viIrTgtgﬁfFanéfFS@Hﬁ)t GNVENt PR HBE He midRULS 19 PAEFIPAR ‘P&t i cl e
di aneter) and p-a of 1/4p (i.e., 1/4 times as nmuch as the nedian article
di anet er) arshewapdriat edo rwhexred he a 20pr et € trves £ st Apard Weei HO 61 whil e
+a and p-a each represents an inflection point. Preparations having such a

particle dicaneherely Steriabidlriaar atiee appreapriaat enfpdrobact ersi ciltal acmiilve
dew proofi ng, deodorant and aromatic products. The therrmal fum gation

preparati oqn%crcéqicg,ﬁg £ hee OSSNt adNYeNtion may be in the formof, for
exanpl e, granules, .powders, dusts, blocks or tablets. 10 05 MAR 2003
By evaporating the chemical from the thus liquefied
. preparation by héating, the evaporation efficiency can be
improved. This is seemingly because the evaporated particles
containing the chemical would have characteristics enabling
efficient evaporation. More particularly speaking, it 1is
favorable that particles having a median particle diameter (u)
of 1 to Z ym and an evaporated particle diameter distribution
giving p+ca of 4u (i.e., 4 times as much as the median particlé
diameter) and p-a of 1/4u (i.e., 1/4 times as much as the median

barticle diameter) are evaporated, wherein o represents the
standaré deviation while up+a and p-a each represents an
inflection point. Preparations having such a particle
diameter distribution are appropriate for bactericidal, mil-
dew-proofing, 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



Anong al |, granular preparations are preferable, since they have excellent
heat conductivity and inproved heat nelting properties and are not
scattered or |eaked during distribution. The particle size (dianehgh% %&
the granules ranges from for exanple, 0.5 to 5 mm preferably fr ARl 3
mm Exanpl es of the preparation of the present invention having the
above-descri bed characteristics involve prepara- tions obtained by nerely
bi ndi ng solid chem cals, those wherein a solid carrier is inpregnated and

supported with a.bi, ugql,?g??ﬁ%@%raﬁgeFEQ%%i%@%a%@%dFQ%f@@dﬂﬂéNEﬂ%d@|iqgid
chem cal by adding~a solidifier thereto. The thermal fum gation preparation

according to the present invention can be. in l.e,
horogene- tB&¥INA Vi ?ﬁﬁ&ﬁgeﬁeﬂ?églcwqc%cntal ot %é%daﬁﬂp%ﬁ{jﬁ{ge?eﬁg‘%ﬁf%“&re into
a desired shape. A granul ar preparation can beﬁégtained gg,bfor exanpl e,
homogeneonspye ik rRgE PE Grd Neherfiaddied 84 PR HihtRT €53a9 88 S TRy aFORYPr opyl
cel | ul ose, hydroxypropyl nethyl cellulose, starch, polyvinyl alcohol,

pol yvi nyl Taeepate;ckecsizet htemeldt Ny o vdther grdmeddisng arRe s d§@t aA®rmi xt ure
and nolding it with a granulating machine, etc. followed by drying. It is
pr ef er abl exéhat et hé . Sheomél mfwnmipgatfieorapneparat ilornco o3 mthe present invention
further contains a saccharide so as to enhance the strength of the

preparation andeeshgnee Ulfe trevaposmdidtiynobft héechemoalt ineenttibe active
ingredient 11 .
having the above-described characteristics involve prepara-
tionsobtainedbynmrelybindingsolidchemicals,thoséwherein
a solid carrier is impregnated and supported with a liquid
chemical and those obtained by solidifying a liquid chemical
by aading 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 2 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, 1.e., the active ingredient



0 5 MAR 2003 w thout inhibiting the melting. The content of the saccharide
in the preparation ranges, for exanple, from5 to 50% by weight. Wen_the
content of the saccharide is excessively large, there arise "sone 05 MAR 203
unf avor abl e phenonmena such as the evolution of a scorching snell at the
evaporation or a decrease in the vaporization ratio. \Wen the content of

the saccharide'is excessively snmall, on the other hand, the preparation

becones sticky due to decrease in.the strength and cakes in so cases
(for exanpleyléPQHEI%ﬁh bbh?%ﬁﬁﬁh@f%tEQEle gg6¥)%H%WESCCﬁB?i%%Cgﬁéfhag
monosaccharide (glucose, sorbitol, etc.), disaccharides (sucrose, etc.)

ol i gosacchar i dehcapd epsirpsacchad P @S (SragsdMPeec. HLomapte > 4hBgeveight”
saccharides, it is preferable to use nonosaccharides since they can be

easi |y nol t emhand lpr aottersno6t the\sapohatriicle ief ekheseheailgal anben Ukedein
the preparation. As the chenmical to be enployed as the active ingredient in

the thermal funigatbea phepababkb0e prentdeng tachhespresertvoliuvnsent ioh, ause
can be made of those which can be evaporated fromthe preparation |iquefied

by heating as-desgihbedrabavesr Eramidesodher e il sdeddisandd Ciigesshe
i nsect repellents, nothproofing agents, m | dewproofing agents,

gggge” cides, ,depdorizers.and argpeli ena9ets dir &5 PRETURBRH1Z & 5 MAR
excessiveiy small; on the other hand, the preparation becomes
sticky due to a decrease in the strength and cakes in some cases
(for example, granular preparations).

Exgmples of the saccharide 1include 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, insect repellents,

mothproofing agents, mildewproofing agents, bactericides,

deodorizers and aromatic agents (i.e., perfumes).
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Furthernore, use can be nade of surfactants, solubilizing aids,

antioxi dants, stabilizers, synergists, UV absorbers, coloring matter?},r 29003
various solvents, etc. in addition to the active, ingredient as desc rbgg o
above, so long as the present invention can be enbodi ed. As stated above,

it is preferable that these ingredients of the preparation have each a
nelting point falling wthin a range of from50 to 300C. As the

i nsecticides, use can be made of rethroid _insecticides, organophosphorus
ones and car bamatfe fmo%&aHﬁ?égxbg%Wﬁé%ﬁﬁéFHi%Qf?%%%cﬁ9§ﬁh£§%%%$%de
furamethrin, cyphenothrin, phenothrin, pernethrin, allethrin, phthalthrin,
enpent hri n,aitdsf,| v meierigzat $ et BERRL lilkegso- $H94EL S ansPVuhsarpers,
pyrethrin, dl d-T80-allethrin, d- TBO phthalthrin, d-TBO resnethrin,

d- T80- f ur aneilfriimand t tewad onethréowns Exhvphes, oétthelor gandphosphor ushe
insecticides include fenitrothion, chlorpyrifos, malathion, dichlorvos,

pyri da- phent-hiven iand ddiieeh! ersphenchxammkesvef, he leaigammtttd neectdred des
i ncl ude carbaryl, benfuracarb, propoxur and net hoxadi azone. As the

i nsecti ci des,, U IHELARr Be MSEc82B4be AMde Ofeq iR, har Mg gy, 1and
anti hornone agents, for exanple, insect juvenile hornone agents

o111 ng. hoFRane TSNt o (Caayabne oi ) B onT Ak S re) e
point falling within a range of from 50 to 300°C.

As the insecticides, use can be made of pyrethroid
insecticides, organophdsphorus ones and carbamate ones.

Examples of the pyrethroid insecticides include
furamethrin, cyphenothrin, phenothrin, permethrin, allethrin,
phthalthrin, empenthrin, tefluthrin, prallethrin, imipro-

| thrin, “transfluthrin, pyrethrin, dl1'd-T80-allethrin, d-
T80-phthalthrin, d~TB80-resmethrin, d-T80-~furamethrin and
tralomethrin.

E;amples of the organophosphorus insecticides include
fenitrothion, chlorpyrifos, malathion, dichlorvecs, 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.), antijhve—

nile hormone agents (precocene, etc.) and molting hormone

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

13



0 5 MAR 2003 Ot her exanples of the insecticides usable in the present

i nvention include essential oils of Japanese cypress, cedar and white cedar,
ment hol , Amur cork extract, citrus peel and seed extracts, aromatic (5 MAR 2003
sul f onam de derivatives, isopropyl 4,4'- dibronobenzil ate,

2, 3-di hydro- 2, 2-di net hyl - 7- benzo[ b) furanyl - N- di but yl am not hi o- N- et hyl
carbamate, si- |ane conpounds, cinnam c acid derivatives, cinnanyl acetate,

| Soprothi ol ane. geRydraxybenzoaties i of oat eek 40 Talap AheRol fe oAU ates,

3- brono- 2, 3-i odo- r open ca nonot er pene based ket ones,
nonot er pene based al dehydes, nonoterpene hased. epoxi des, benzyl salicylate
and phenyllmé%Wé?Pd‘t”éﬁL@?aﬁﬁﬁg§t6??tcﬁjef? ﬁge FP¢ et Icé/lﬂfsesasl*ldc¥ﬂar End

not hproofing agents include 2,3, 4, 5-bis(6-butyl ene)-tetrahydrofurural,

N, N- di et hyth s ¢ otadmi deerdihal prropyl CiosdcEHERBAEF oRht BUSdPES h-Hid SRt i C
acid, 2-hydroxyethyloctylsulfuric acid, 2-t- butyl-4-hydroxyanisol e,

3-t - but yl -dxthyalt oxy amr siob eiccyoal 6enhexdei deripahitveest ysempeopyl 4,47 -
cyanoacrylonitrile, trinitroben- zene/aniline conplex and napht hal ene.
Exanpl es ofighendest£ri £t des and mi | dewpr of BREgiaganbs 2, i2relin@dehyl -7-

2,4,4" -trichloro-2'-hydroxydi phenyl ether, 2,3,5, 6-
tetrachl onsflr & neet hyd S £ onyd) Byt | dinenodhkylhengyhpet he yheamdné Ums -
chl orides, benzylnmethyl-(2-[2-(p-1,1, 3, 3- y
tetranmet hyl g WWS)PF&W&)@@%'C DRI E; GRISOr id e, a4n'yl acetate,
i sopropyl trcpol one, N, N-di net hyl -N -phenyl-N
isoprothiolane, p-hydroxybenzoates, iodinated formal, phenols,
phthalates, 3-bromo-2,3~1iodo-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(d~-butylene)-tetrahydrofurfural,
N,N~-diethyl-m-toluamide, di-n-propyl isocinchomeronate, di-
n—butylécetic acid, 2-hydroxyethyloctylsulfuric acid, 2-t-
butyl-4-hydroxyanisole, 3~t-butyl-4-hydroxyanisole, cyclo-
heximide, f-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—(Z—[2—(p-l,1,3;3~

tetramethylbutylphenoxy)ethoxy]ethyl}ammonium chloride, 4-

1sopropyltropolone, N,N-dimethyl~N’-phenyl-N’~

14



14 0 5 MAR 2003 (fl uorodichl oronet hylthio)sul fonam de, 2-(4'-

t hi azol yl ) benzi m dazol e, N-(fl uorodi chl oronet hylthio)- phthalim de, D5 MAR 2003
6- acet oxy- 2, 4-di net hyl - m di oxi n, isopropyl neth- yl phenol, o-phenyl phenol,

p- chl oro- m xyl enol , butyl paraben, rnethyl paraben, ethyl paraben,

propyl paraben, a- bronoci nnamal dehyde, thiabendazole 3-1 0do- 2- propenyl but yl
carbamat e, benzoic acid, sorbic acid, triclosan,

di met hyl - N - (fl d h| t |f d (47 -

et N L voredhororm I ) N splierLsul furant de. 2

a-[ 2- (4-chl orophen ethyl] -a .
dlhetgyletﬁVPﬁg9H¥i ée@2¥¥q%ﬁﬁﬂQ§q1-ethandﬁ (i} hokPEt o 1 gRameL Ry bt Ogxanpl es

of the deodorizers include |auryl nethacrylate met hyl at ed cycl odextrin and
zi nc chIorpdehaExamﬁEesaﬂéqaupoﬂﬁnﬁndxmaﬂﬁyﬁsﬂfﬁl@%lnthespérﬁawé@yth‘

i nclude rush and Japanese cypress essential oil ingredients, citronella,
citronel, ?Ebh@ﬁehLabrph@m@ﬂpdaﬂnﬂ)(w%ﬁhionnimwxyle@@balyptuépandbbavender
Exanpl es of rust preventives include 1, 2, 3-benzotriazole (for copper) and

di cycl ohexylLapppphupbehirite (dofysi£ednen, B t hepops 19fa ivse active-
i ngredi ents or” a conbi nation of tmo or nore thereof may be used. Such a

cheni cal sgryhpgiasahbedastidee | NYLedkgatzoBybe 3Lsedoln-phepprepaLation

preferably in an anount of ‘from5 to
carbamate, benzoic acid, sorbic acid, triclosan, N,N-
dimethyl-N’ - (fluorodichloromethylthio)-N"-phenylsulfuramide,
N-dichlorofluoromethylthio-N’,N’-dimethyl-N-p~-
tolylsulfuramide, a-~[2-(4-chlorophenyl)ethyl]l-a~(1,1-
dimethylethyl)~-1H-1,2,4-triazole-1-ethanol, hinokitiocl and
thymol.

Examples of the deodorizers 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 cne 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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90% by weight, nore preferably fromS to 50% by weight. 15 0 5 MAP, 2003 If
needed, the preparation may further contain effectiveness increasi fif Hieitis
(pi peronyl but oxi de, N-propylisonme, Synepirin 222, Synepirin 500, Lethan
384, Lethan 5-921, etc.), evaporability inprovers (phenyl i sothiocyanate,
hi gh-m x acid di nethyl esters, etc.), etc. The thermal fum gation
preparation according to the present invention makes it possible to
efficiently evaparate the chem.cal serving .as the_ active kngreg%%Q%i%nto

g

the target space i tPOTEESxer tifig &Hy RidesiT bl &2 &f f 68€ TR  metdl "Gddds  or

ornanental plants during the evaporation. Next, a typical eanp[e_of t he

t her mal f urdifdzedtorve @ epar atinGiy ofsitte pr 89entt S nvenPitef 1PEY BXEPHILAE -

m | dew proofing, bactericidal and deodorizing effects on autonobiles wll

be shown, thaugiptihepresedynepvenhni @2d,s fptepéstni ctéd, therletn: 3g4rt by

wei ght Active ingredient (atleast one neitber selected from nildew proofing

agents, bagleHsGi des-apd]l t@tQ0 jdeodevkgershiBinger rdptevdds  (phenyl
isothiocyanate, high-mix acid dimethyl esters, etc.), etc.

The thermal fumigation preparation according to the
present invention makes it possible to efficiently evaporate
the chemical serving as the active ingredient intoc the target
space without exerting any undesirable effect on metal goods
or ornamental plants during the evaporation.

Next, a typical example of the thermal fumigation
preparation of 'the present invention for exerting miidew—
proofing, bactericidal and deodorizing effects on automobiles
will be shown, though the present invention 1s not restricted
thereto:

part by weight
Active ingredient (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 binder).
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PerfumeO to 10 Saccharide0.1 to 50 (in the above conposition, the sacgpgri%e»
may be also served as a binder). 16 0 5 MAR 2003 The thermal fumgatbe Ak 2003
preparation thus obtained may be packed in a vessel nade of, for exanple,

pl astics, paper, nmetals, ceramcs or glass. To heat the thermal fum gation
preparation of the present invention, use is made of a neans/net hod whereby
the preparation can be conveniently heated to a tenperature range enabling

the |iquefaction, of ve- descr.i.bed pr r.ati he
evapor ati on of tﬁge %Eﬁfggg (qu a??%hfggggqa%ligg&fa%r@?ggg%%yq&%ékl300 to
4000), for exanple, a hydroexoth gl m aﬂ air _oxidation hgaﬁln
system anP26Kect i1 @arehieak MAGeS st Pnr&’y p(:}I“altliD Bt cafalREte sy &E&M °I'n the
above-descri bed hydroexotherm c system a hydroexotherm ¢ substance which
under goes amrexadfiserom glassacti on when water is added thereto is enpl oyed.
Exanpl es of the hydroexotherm c substance include cal ci um oxi de, nmagnesi um
chl oride, alum nge ctdar i dehe caheirmmlcwrige iand | poapehkatiode.of Aonbag al |

calciumoxide is preferable therefor and one having a grain size of 1to
20-mesh i sptavenableveWheanbr ayght sinége 60nd asdand fhe vabEr wvheaksiuahexi de

havi ng a graln size falling wthin the range as specified above can evol ve
heat t0 gi¥@ebB@ation can be conveniently heated to a temperature range
enabling the liquefaction of the above-described preparation
as a whole and the evaporation of the chemical (i.e., 'from 200
to 400°C, preferably from 300 to 400°C), for examplé, a
hydroexothermic system, an air oxidation heating system, an
elec‘{:rical heating system or a platinum catalyst systém.

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'é, aluminumchloride, calciumchloride and iron chloride.
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“&).

When the grainsize is excluded from the range as specified above,

in contrast, temperature cannot be elevated to the above level
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tenperature as descri bed above (i.e., a tenperature at which the active

i ngredi ent can be well evaporated to achieve the objects of the prg@g@@v :
invention, for exanple, 300 to 400C). When the grain size is exclu $@m
the range as specified above, in contrast, tenperature cannot be el evated
to the above level i7 0 5 MAR 2003 and thus the desired effects cannot be
achieved in sone cases. As a matter of course, the heating tenperature of
the above hydroexothermic substance varies depending on the anount of

wat er to barir 60gRt thatde Cort A& G e /PR P %dfjh%\‘%‘? or'e SOFEnéfFarrty
preferable to use about 1 to 3 nol of water per nol of calcium oxide. The
amount of aal ci umtodde pwsaediiatieasting hetessatyreTol coher 6boVEe heat
val ue evolved by the calciumoxide, it is also possible to further add, as

anot her exgyhebEke t hEMSIARER s ta Ay JH ey ade f et @i myreseotise eanbhntacid
clay, zeolite, etc.) to calciumoxide. tn the air oxidation heating system

as describ99t390¥%’beuﬁgobﬁhgagﬁtgfc@nggEﬁltHEr@w@%Eal £enpoupgewhikehe
evol ves heat in an oxidatiron reaction. Exanples thereof include a nethod

wherein a nixtu%ﬁlof %ngEQB#ep%geasgﬁ%QO oxi dizing ?Qeugte§a%ggﬂ%?gle or

chl orate, %?B?f a’ntxtaré=ef -i ron" wit pot assium sultate, 1o
tal chlori is b ht int i th d \wat t hod
aher e n & REERE SBP SR um SR FTAG W e b RSP oo T4 ) GBHEo RBo

contact with
if necessary.

TS control the heat value evolved by the calcium oxide,
it is also possible to further add, as another exothermic
substancg, a clay mineral (diatomacecus earth, acid clay,
zeolite, etc.) to calcium oxide.

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 therecf include a method
wherein a mixture of an iron powder with an oxidizing agent
(aﬁmoni&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 énd

semiconductor heaters. When the thermal fumigation

preparation according to the present invention 1s heated by the
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oxygen. Exanpl es of the above-described electrical heating system (neans)
i nclude nichronme wires, positive therm stor controllers (FTC andQ bq@mqm
such as sheet heaters and sem conductor heaters. \Wen the thernal
fum gation preparation according to the present invention is heated by the
18 0 5 MAR 2003 el ectrical heating system it is preferable that the heating
rate attains the maxinmumlevel within 5 mnutes (nore preferably 3 m nutes)

after the initiation of heating. By heating th reparation_in such .a
heating patt8FRIiCRe BF@HEQI Sgﬁ&’ﬁ%bel abf%?g/??%ﬁﬁggﬁnfa'&agn&hgf FEi-eRd y

di ffused. The ex- pression "the maxi mum | evel of the heating rate" neans
that the tehperatupénfs WWievatedman t HEVEilghedt Dildvel | RIBUGRISt tTREE More
particul arly speaking, the heating rate preferably ranges from40C/ mn to
4500 mi n, ppeeecpreler ablmy nuarem)5e@ten tioe 400tChmiimn lof thestsygtemByit is
preferable tat the thermal fum gation preparation is heated while not being

In contactpeut { Agtitee glreﬁtaﬂa@abnhﬁatsiuw FRANs: i ld) gdhe: qesenle ER¥RALEON, it
is favorable to enploy the hydroexotherm c system as the heating neans,

since it can bg. siophyyperforped;and,a bighct epRanatdy e iy be gasidy-

est ab- Ilsﬁed tﬁeregg. %’Ee tﬁer mal “f um gati on prepﬁ}raatl on according to the

present inggééggn”%¥EP§aL?%L%9ﬁ£J¥1Q%aEﬁg anyfkggrgyghm%ans that the
temperature is elévated at the highest level in a unit time.
More particularly speaking, the heating rate preferably ranges
from 40°C/min to 450°C/min, more preferably form 50°C/min to
400°C/min. In this system, it is preferable tat the thermal
fumigation.preparation is heated while not being in contact
with the electrical heaﬁing 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 témperature can be easily estab-
lished thereby.

The thermal fumigation preparation according to the
present 1invention may be indirectly heated by using such a
heating means. Namely, the thermal fumigafion preparation
contained in a vessel can be heated by the heating means located
ocutside 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.
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heati ng nmeans.

Nanely, the thermal fum gation preparation contained in a

vessel can be heated by the heating neans |ocated outside the vessel%Smqumg
a node of the utilization of the thermal fum gation preparation of the )
present invention with the use of the hydroexothermc system i.e., a

pref erabl e enbodi nent thereof, w/ll be described. 19 0 5 MAR 2003 In the
present invention, use can be nmade of a device for thermal evaporation of
the chem cal consisting of, in.a top.open _vessel: a_container havi

therein a I quidifor Ryt oest ROV RE L o eatEron T & DB F8art ¢t it Bt o

exot herm ¢ substance in the above-described hydroexotherm c system and a
cont ai ner hlaging ltheaphbs rhen it §ata emigiaEpapae it 6 1n6f0 f hé N dshopen

i nvention; and an exotherm c substance provided outside the container

havi ng thevggeparation therein. OMng to this constitution, the
above-descri bed

hydr oexot her mi ¢ gpeasht9onanthd hiusg heatrdis evol yedd Tbdshyd hee xvbpkemic
preparation can be heated (preferably to 50 to 300C) so that it is nolten

into a |iquid.

i s evaporated

i

exot herm ¢ substance is reacted with the liquid for

Yohhe cheat andddhe chem £al o xSER¥ KRG AS he Ald Veni pgredi ent

romthe ingredients of the thus Iiquefied preparation.

above-described hydroexothermic system; and

a container having the thermal fumigation preparation

of the present invention; and

an exothermic substance provided outside the container

having the preparation therein.

Owing to this <constitution, the above-described

exothermic substance 1s reacted with the liquid for

hydroexothermic reaction and thus heat is evolved. Thus, the

whole preparation can be heated (preferably to 50 to 300°C) so

that it is molten into a liquid by the heat and the chemical

serving as the active ingredient 1is evaporated from the

ingredients of the thus liquefied preparation.

It is favorable that the device involves the liguid 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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It is favorable that the device involves the liquid for hydroexothermc
reaction, since such a device can be used even in the absence of ma@gr %nﬁ
t he exotherm c substance can be reacted continuously with water in MAR 200
definite anount appropriate for the exothermc reaction. As the liquid for
hydr oexot herm c reacti on, use nmay be nmade of water optionally containing
various additives. These additives are those which neither prevent the
evaporation of the chem cal nor |aower 2Q 5 HAR 2003hthe.reactjv1tx
water with ERe ex@thet KiEYsubst aifder EXArpl e5'ther 88F "F HET ide® P gani
solvents and liquid stabilizers. As the results of the inventors' studies,
it is clariEkedplehat thesdad] | owihigidequd FeaRht sBEUVENBS satlisfi eHIe o
achieve favorable thernmal evaporation by the hydroexotherm c system with
the use of theblilguedsfor reacti on. Wien the hydroexotherm ¢ substance is
treated with the Iliquid for reaction and the chemcal is evaporated with
the use of the hgat:Hdusseuelsved.t Hhencbgobeal sarndbes wald i evapor af edld by
qui ckly heating the part to be heated of the vessel containing the
chemical . More. pard il a5l yn SREAKINGmdre k% cRnef skable; b pibher o esente
invention that the liquid for hydroexothermi c reaction (hereinafter
referred tofﬁo%%ﬁ%éeéﬁgkﬂ y! g?gg@a‘tﬁoﬁ“%' Led 1SR AN G A RPar At Ur e of

the part to ated 1s elev
with the use of the liquid for reaction.

of
%,,.

When the hydroexothermic substance is treated with the
liguid for reaction and the chemical is evaporated with the use
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 liguid) 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
guickly perform the hydroexothermic reaction, it is preferable
that the reaction liquid (in particular, water) in the reaction

equivalent amount is suppliedwithin 3 minutes, more preferably

1 minute, to the hydroexothermic substance.
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as quickly as possible and thus the tenperature attains 300C or nore within
100 seconds after the initiation of the absorption of water by the E MAD 7
hydr oexot herm ¢ substance. To quickly performthe hydroexothermc regéﬂmwﬂmJ
it is preferable that the reaction liquid (in particular, water) in the
reaction equivalent anmount is supplied within 3 mnutes, nore preferably 1
m nute, to the hydroexotherm c substance. 21 0 5 MAR 2003 To satisfy the
above-described requirenent, it i ﬁreferable. | oy. a structure wherein

t is to. e
the reaction |iqdid €& 16dYquF BRI y2RRURRIERE hYET oexothel Fi e 5ubst ance from
the container of the reaction liquid. For exanple, it is favorable to pack
t he hydr oexotfensil s ulssteamde valal stagetthiere ivhegetidp togercagdssd lilgiid dwhi ch
wat er can be easily supplied to i nduce the hydroexotherm c reaction. Also,
it is favorabl @ct hati dihey messelt ot par baso suehmac st nost aneet Habnt hée
hydr oexot herm ¢ substance is sustained in the vessel while the reaction

liquid cap.be 83zl ¥ridmmebhernehnnt pguld. i srolesakidpad abevies thab -theel i quid
for hydroexothermc reaction in the reaction equivalent amount is supplied

to the hy@gﬁ%&; RElTh G sUDRbBREER LN, da B UL G « JBLEnBBANS 2L bR

reaction |i In an anount sufficient for reacting'the

he contai N6F°RoI TG TRET: Gar e TR of Rer"Rbr o CLPReZFeSe: PR FPaurd in
the equivaL$gEOgg%%%%gH¥e réaction. Also, it is favorable that the
vessel bottom has such a structure that the hydroexothermic
substance is sustaingd in the vessel while the reaction liguid
can be easily flown thereinto.

It is described above that the liquid for hydroexothermic
reaction in the reaction equivalent amount is supplied to the
hydroexothermic substance within 1 minute. This means that the
reaction liguid in an amount sufficient for reacting the whole
hydroexothermic substance is suppliedwithin 1l minute after the
breakag; of the éontainer holding the liguid. In other words,
the reaction liquid in the eguivalent 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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hydr oexotherm c reaction is supplied within 1 mnute to the hydroexothermc
substance. As a result, the reaction occurs within | mnute (or sonewh%t N0
|l ater in practice) after the reaction liquid is supplied to the whole 5 MAR 2003
hydr oexot hermi ¢ substance. Thus, the whole hydroexotherm c substance

undergoes heat-evolution wthin a short period of tinme. Then the thus

evolved heat is transferred to the part to be heated, for exanple, the

bottom 22 0.5 MAR 2003. of the vessel Qaving.thet reparation therein. The
total heat%al?® %ﬁ?%ﬂlc%ﬁvbggeEgFVBH“Bﬁr? éonhygﬁ5é%8fhernic subst ance
relates to the anount of the hydroexotherm c substance packed in the
vessel . Nanmely, Whentokatler"eatsuflued giFekl§ENt € heXPLiv&afueP ¥votVed by
the hydroexotherm c substance in a unit tine is increased. As a result,

t he t enpermatdireeadt lidwen hy draasxatdrerar cedalistsante pane dmowhevatfed W, in
its turn, the tenperature of the container holding the preparation is also

el evat ed. Hynitdexeihogh nentuft e peesent i hnveatiaisaher aiamdlhe wieacti on
liquid is packed in a container and then introduced into a vessel together

wi th the exqther mscs%gy%ati%cequi&kif, tayorahle {hatea h@nge PPePi Nghd s
formed when the container holding the liquid therein is broken.” Wth

respect tq, Jk%eéév{)%‘?}n‘:‘fce Qfp & SELd -8x QU henm ¢ jyessel jwhereindhe s ,

hydr oexot herm ¢ substance 1s contained, a water-absorbing
result, the temperature at the hydroexothermic substance part
is elevéted and, in its turn, the temperature of the céntainer
holding the preparation is also elevated.

In the embodiment of the present invention wherein the
reac£ion liguid is 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 liguid therein is broken. With respect to the
structure of a self-exothermic vessel wherein the
hydroexéthermic substance is 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 is 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 nén—

woven fabric may be used therefor. It is also pessible to add

a surfactant to the water-zbsorbing materisl so as to enhance



substance such as filter paper is usually adhered to the bottom of the

sel f-exotherm c vessel so as to facilitate water absorption. Wen this
filter paper prevents water fromflowng into the self-exothermc vesse{M MAR 7003
it is necessary to use, for exanple, a porous paper sheet or a thin plate
provided with a nunber of pores allow ng water to pass therethrough.

Al ternatively, other water-absorbing materials such as non- woven fabric may
be used therefor. It is_also, possible to add a surfactant to the

wat er - absor bﬁg‘rfg ”ﬁaatt%’fi%k?sglépagvf Yenhance 23 the water absorptivity. To
supply the reaction liquid in the anount needed in the reaction égr t he
total anmount when 32 SUPRYel ithiendSaSF I Guan@Giid éd) W 1HP Wy driov%xot et fi ¢
substance in the case wherein the reaction liquid is packed in a container
and then i ntheodusad:iono (arvésselt dtedetdrerundi thhehel exdtsherd Llrsubdt ahke,

it is necessary that the liquid is quickly discharged fromthe container
upon the brepkags wdeSUPPbI edhet on §dueodyelt pexoi besnbs t S1dist Ance Hen saish an
anount as attaining the hydroexotherm c reaction equivalence. It is
therefore fayenahle dhat cadiarge 1iepeni g hsckeaned atcdihea breakage ofet he

container holding the |liquid. Thus, it is recommended that either a | arge
hole or plural. ol fo; 0Bd RO dhee Of eaKagR OkotRe rrQRt &LPeE AL the
liquid. As 'tiﬁgcrl I qui g'{]ggialoi zeret o be cont alfned In tﬁe réacti on | iaquie('j,

use can be q%d§50£e§gg§g§9C€§éngﬁé1l@%hﬁ@ﬁﬁspégygﬁiyt$T%charged 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
liguid. Thus, it is 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
liquid,uuse 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'anack>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 (i.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 abscrption of water by the hydroexothermic
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evaporation of the chem cal nor lower the reactivity of water wth the

exot herm ¢ substance, can prevent water from putrefaction during storage
and do not deteriorate the fluidity of water. As exanples of such US%MRZME
substances, citation may be made of liquid stabilizers capable of elevating
the tenperature of the part to be heated (i.e., the vessel containing the
thermal evaporation preparation) to 300C or nore (preferably 300 to 400 C
wi thin 100 seconds, preferably 40 to 100 seconds, after _the_initiation of

t he absorpﬁuﬁ$iﬁﬂ@%ﬂeﬂ*%v,théeHVﬁW@%R®E%é?nﬁ@”?beoqglﬁﬁ§Y76é§V§&5§% Hce.
Thus, the tenperature can be quickly elevated by the heat evolved after the
initiationtofe hbetwatel vsdpaneande ihntitsivaref tthee weérpesavedey ohidt he
preparation can be quickly elevated too. As a result, the vaporized anount

of the chenicats ¢§rinCiieasedpehiccheepablies grie refdfiii eatn vagotakion of
the chem cal. Exanples of the liquid stabilizer include acids, quaternary

amoni um CoTRQUAMS, ¢ GYPNOLEL I SR AELN S or AUPRGLRUIS ALHANE femi BRT 0ANI C

chl ori ne cofpoun organi ¢ chl orine conpounds and t |1 ke. Anobng these
liquid stabilizers, acids in the f.orm of sal L her h hi_gh s bility
and reIati6§IynﬁfﬁﬁSggnc%ﬁ%#@u%9%91%31nﬁFﬁngggFl%gg.ggépggéﬁﬁpésgghgbgof, K
sodi um dehydr oacetate, sodi um benzoate and potassi um sorbate may be

exenpl i fi el Bdf8lof the quaternary ammoni um conpounds fall within the

Examples of the 1liquid stabilizer include acids,
quaternéry ammonium compounds, amphoteric surfactants,
anionic surfactents, 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 £all 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 incluae

calcium hypochlorite, sodium hypochlorite and chlorine

dioxide.
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category of surfactants due to the properties thereof. Exanples thereof

i ncl ude benzal koni um chl ori de, benzet honi um chloride and cetylpyridbnium
chloride. As the anphoteric surfactants, alkyldiam ncethyl glycine 9 MAR 2003
hydrochl oride, etc., are exenplified. As the anionic surf actants, sodium

| auryl -sulfate, etc. , are exenplified. Exanples of the inorganic chlorine
conpounds include calcium hypcchl or4te, sodium hypechlorite and chlorine
dioxide. 25 0 5 MAR 2003 As the giganic chloring coqpqggﬁs , .
trichl oroi socyanuf? & NQaGE2NefcC N L F e BxXemR e St 1P OROCYHEEURAY be
al so made of chl orohexydi ne gluconate, phenoxy ethanol, etc. Arong all, it
is preferabl@idhaetche Brquedespabilieger is at | east one nenber sel ected
fromthe group consisting of alcohols, benzethonium chloride, benzal koni um
chloride, su- crose, aabkylidnamuseetryy gbygciaie chyda de hodr icel o chhexkghexy-

di ne gluconate, cetylpyridiniumchloride, sodiumlauryl sul- fate, sodium
dehydr oacet t@boﬁgtgyipggggxysggygﬂgniceagld and refined chloride of |ine.

As the al cohols, use can be nade of nmethanol, ethanol, isopropyl alcohol,

etc. The amount of the. .11 quid st ahiddzers as WescriRed aPPVE stabilizer
is at least one member selected from the group consisting of
alcohols, benzethgnium chloride, benzalkonium chloride,‘su—
crose, ‘alkyldiaminoethylglycine hydrochloride, chlorohexy-
dine gluccnate, cetylpyridinium chloride, sodium lauryl sul-
fate, sodium dehydroécetate, chlorinated isocyanuric acid and
refined chloride of lime.

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

The amount of the. liquid stabilizer as described above
may be appropriately controlled depending on the type of the
liquid ;tabilizer. Now, use of alcoﬁols 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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may be appropriately controll ed depending on the type of the |liquid
stabilizer. Now, use of alcohols will be illustrated, since they are to be

used in a larger anount as conpared with other liquid stabilizers. %ﬂékﬂWﬂﬂﬁ
stabilizer other than alcohols nmay be used in an effective amount, for ‘
exanple, from 0.0001 to 10 wWv% (the term"w v% neans wei ght/volune % ,
based on water. In contrast, an alcohol may be used as the liquid
stabilizer in an_ amount of 5.to 50 v/ .v%_ pr ly 1 IN%. (the term
"v/v% neans voIUﬁﬁPVgFﬁﬁéqgﬁfjﬁﬁf é&l&ﬁ‘nggiSE%%r%aBQQ%%S§%6%M@ﬁgﬁQ¥ﬂe
liquid stabilizer evolves an acid gas when heated, |t be neutralized by
addi ng a céhpdid %ot bibadiRy afd héh %%?‘Hb‘g (%Vgﬂe%fltﬁﬁ hi’/zb%%&%e,
etc.). Now, preferable enbodi nents of the device for the thernmal

evapor at i opaef uphenheaksngs (descriiubedydbovedsi | ketise )i-l  ustrated by the
attached drawings. In Fig. 1, a self-exothermc. device 1 is provided with

a bottoned cilindowcalresdderiiiod emesdehedt s dhyteogxot terfmircthgulystamcle A is
packed in the part fromthe bottomto the side of this external vessel 2.

This exterophpyessebn2 i shamgal 1Rbdede ot rapaBt @bovw itthebdydriasxatawidn ¢
substance A, quick linme (calciumoxide) is enployed. The external vessel 2

has wa- teryperaeaplechokegrgaygred with a water-perneable material. In
this case, a nonwoven fabric sheét 3 is enployed as the
In Fig. 1, a self-exothermic. device 1 is provided with
a bottomed cilindrical external vessel 2. A hydroexothermic
substance A 1s packed in the part from the bottom to the side
of this external vessel 2. fhis external vessel 2 is a can made
of @2 metal. As the hydroexothermic substance A, gquick 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

impregnated 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 %op
end in Fig. 1) of the partition member 4 1s in contact with a

covering member 6, while the other end (the bottom end in Fig.



wat er - per neabl e material. Wien the nonwoven fabric sheet is inpregnated
wth a surfactant, the water-perneability is inproved. |Inner space EiMﬂ?Nm
external vessel 1 is divided into 2 roons by a partition menber 4. The sid
wal | of the partition nenber 4 is |ocated 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

| ocat ed COQFentrE% n@[te %cﬁQq (Eggtgﬂpofﬁgﬁeiﬁhf% tfé%tﬂémﬁgﬁepartﬁ don

menber 4 is'in ontact covering me he ot her end (the
bottomend in Fie. 27? NAR 2003 1).is congect co the cglfhe
partition AT éPlaI“nee Ofbo‘i?f%n??)lf%& 19F THEPRAr i PFon He 85 an

al nost holl ow hemni spherical shape. In this case, the hydroexothernlc sub-
stance A i SieEckaRiirahessiRre Hat Wder (76 Sextidihadl YPer e pREPEF™I faFPPand
the side wall of the partition nenber 4 and the space between the nonwoven
fabric sheeitahand thedudacommptitet epefcet hetwpanttiie axtmhbel pbrifheral
substance B to be heated is packed in the space between the cover nenber 6
and the partailtii aagnepbesidd.walhi e fspaeepsst connechedbto { henoutisd dgadea
air-pernmeable holes provided in a resin film7. Fig. 3 shows another

enbodi ment 1ok @ $et he Xt NSF 8 Garlend eBedbs BdditheCBEEL ofh byat@edpttfw mc

substance Ais contained in the bottom of an external vessel which is

made partition member 4. The substance B to be heated is packed in
the space between the cover member Q 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 1is
contained in the bottom of an external vessel 2 which is made
of paper.

The inner space of the external vessel 2 is 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, 1i.e.,
horizontally in Fig. 3. In 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, 1.e., the therﬁal

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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of paper. The inner space of the external vessel 2 is divided into a first
space |l ocated | ower (serving as a container for the exotherm c substance)

and a second space |ocated upper (serving as a container for the thegmaig 07
evaporation preparation) by a disc partition nenber 4 provided in the
direction orthogonal to the peripheral wall of the external vessel 2, i.e.,
hori zontally in Fig. 3. In this case, the | ower space is shut up to the

outsi de by the paritd t bons reemars fb i viiswf b xed steq £ -tehe tpeiinpherey ithe
substance to be heated, i.e., the thermal fum gation preparation B

according to the,pre ggg ivention,  Ls.pl aged oo ghe parthtien peabeg 4,
i.e., in tﬁe”ﬁﬁﬁgfjﬁi cé?wg% U'5” MAR 3883 Efg. 2 igfa per specfive view of a
sel f-exotherm c device 1 mhichlis gac¥§g)in a vesigh.%g.aA%MFi 'e2 shows,
the top op@HSig 6t Cf He LRI EERAR lvESseR! 20 18 O "hitth £ Csvel eABRber 6.
The cover nenber 6 is provided with plural holes covered wth a hot-nelt
resin fil méz whhehcp¥enphneeheby6héat PAGVAAET pibhiBkYrdpehPhES FAVASEAY.
Air-perneable holes B are formed on this resin film7. This self-exothermc
device 1 canthea s$tcorec lor nesseich i il trhel stfat@n of s bed e paekelle s hinheandsse
20. An exothermc reaction liquid Wis held in a container which can be
packed i n pheviessebp2ntaget herusd té. t el sedfreadtilethmiles devireef drasd
descri bed above. In the enbodi nent shown in Fig. 2, the container 21
hol di ng t henexetilRermsa m gagtd on. | iTguisd sWlf-exothermic device 1 can be

stored or used in thé 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 is 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 waterproof paper, resins or metals. It is

preferable that this container is 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
excothermic reaction ligquid, which is optionally packed in a

container, is put in the space. To evaporate the chemical by

using this device, the exothermic reaction ligquid provided 1in
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therein is a bag which is put into a space between the self-exothermc
device 1 and the vessel 20. The container 21 nay be either a bag as in the

above case or a solid vessel. It nay be nade of waterproof paper, r$$$m§?mﬁ
métals. It is preferable that this container is a bag nade of a fil ‘
(alum num foil, nylon, noisture-proof filmetc.) which can be torn w thout

resort to scissors or a filmhaving a cut end for tearing at one end. As an
enbodi ment other than the container 21 as described above, a space is
prelim naritlye forsrsl i29 e Pessepcpedandt bhehe esoet Hee AN eCr 2@l F8ACRI fi d,
which is optionally packed in a container, is put in the space. To

evapor at e tdwer eheni talhdyd] irsg ng R & xdengilee, e exotdierew chokactgonhei qui d
provided in 29 0 5 MAR 2003 the vessel 20 nay be reacted with the exothermc

substance by, o&xdf nal dais handl i ngyy Forpaxaml & dhe wondai neg hol s aigert he
exotherm c reaction |liquid packed in the:vessel 20 is broken so as to all ow

the |Tquid comtained el @l hQ VRS e MESS8IL 20 WP, 3 fbe faguid W
conmes in contact wth the exothermc substance A, as shown in Fig. 1.

~Alternativel t he. cont ai ner hol di ng .t he exothermc. _liguid W.as shown in
Pl o 1o BioA ahd thd Brot i & PPath & 6Nt Afne UHer el He T
introduced into a vacant vessel 20. Next, the self-exothermc device J. is

i nt roduced SR &L VS RAT DI hidt di 7y The"exbEhetficlreaction liquid W

t her eby initiatin% , , , '
Alternatively, the container 20 holding the exothermic

ligquid W as shown in Fig. 2 is broken and the exothermic liquid
Wcontained therein is introduced into a vacant vessel 20. Next,
the self—gxothermic device 1 is introduced into the vessel 20
holding the exothermic reaction liquid W, thereby initiating
the exothermic reaction.

Because of being excellent in the evaporability, the
thermal fumigation. preparations according to the present
invention are usable in rooms in houses and buildings or various
véhicleé. In particular, these preparations can be
appropriately employed in vehicles such as automobiles, air-
planes and trains having with metal goods and electrical wiring
or rooms eguipped with computers, ornamental plants, family
Buddhist altars, etc.

In the present invention, the hydroexothermic reaction
liguid contains the liquid stabilizer which is capable of
elevating the temperature at the part to be heated to 3OOQC:or

more within 100 seconds after the initiation of water absorption

by the hydroexothermic substance. Thus, temperature can be
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the exotherm c reaction. Because of being excellent in the evaporability,

the thermal fum gation preparations according to the present invention are
usable in roons in houses and buildings or various vehicles. In parti g &pg 03
these preparations can be appropriately enployed in vehicles such as
autonobil es, air- planes and trains having with netal goods and el ectrical
wiring or roons equipped with conputers, ornanental plants, famly

Buddhi st altars, etc. In the present invention, the hydroexotherm c reaction
li quid contaiing ltyhe levadied Stgbtpizes Naitcleviod Veshalfl i@ loft hee Loy &L iPhg AMhe
tenperature at the part to be heated to 300'C or nore within 100 seconds

after the i thati,encef apabeptabsor pis an relylithe thydreexettarure ofubsieance..
Thus, tenperature can be 30 0 5 MAR ?N)3 qui ckly el evated due to the heat

evol ved af ter tihe i phhigeion cofy the vwaaker + 8Bseratd Ofa i fs & ilg@sHbkinlhe
tenperature op the chemcal can be quickly elevated too and "attain a high

maxi mum t %gRe'é%Eal'é'{J%'e %anpotg héﬁi sc%%ts\rﬁ%ﬂdéﬁgzm ,t bﬁaec!&%@nﬁ%lea lc%%nbge.

efficiently egaporated in ar ge anount mnating t waste in the

|. Thus,.th i cal . i ed h sired. . |
b onest of PREiEnEyT Wor Bavara eRe T B hb ey SIS A i PR St [ty can

be repeated by usin t he sane evaporation device, which ensures the
achi e\eemant’a§¥e in tq'ne vessel. Thqu), the c%em&:af can be applied to the

desired space at the highest efficiency. Moreover, the
evaporafion at a high reproducibility can be repeated by using
the same evaporation device, which ensures the achievement of

a highly reliable and stable evaporation effect.

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 is a perspective view of a device which can be appropriately
employe:j in the present invention. Fig. 3 1is 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 agueous solution of a liquid stabilizer, and the
temperature of the hydroexothermic substance. Fig. Sisagraph
which shows the relation between time passed after the inject;'Lon
of a hydroexothermic reaction liquid, which is a 1% by weight

agueous solution of a liquid stabilizer, and the temperature
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a highly reliable and stable 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 perspective
virew of a device which can be appropriately enployed in the present {5 MR 700
invention. Fig. 3 is a schematic sectional view of a device of another

enbodi nent which can be appropriately enployed in the present invention.
Fig. 4 is a graph which shows the relation between tinme passed after the

injection @ff aHydipexed herind enf€acihOrehigquid, which is a 0.2% by weight
aqueous solution of a liquid stabilizer, and the tenperature of the

hydr oexot hermi ¢ substance. Fig.5isa graph which shows the relation between
time passed after the injection of a hydroexotherm c reaction |iquid, which

is a 1% by vveigg} aqueo s% tion of ae}Xi uid%?tab'liz,er, and the
t enper at ur ES3T q?ﬁv%%?%%ﬁe ”H? T/t o2 oq'heer '\éegjtcjbg?ance. Best Mbde for
t he Enbodi nent of the Invention: The present invention wll be descri_ged in
greater detail By RESFBIF i YRy BANPE S, PHEE SFL IEROUL D P aAhTder'Et8od t hat
the invention is not construed as being limted thereto. The follow ng
sanpl es (1Py t2% farid ¢'B)naBremersisoyledt 1x<shrple pa)undewermredA=t3tBs g of
the active ingredient, 3.65 g of butyl p- hydroxybenzoate (mp.: 69-72"C),
0.2 g of piokkordom Xyl emdal construed as being limited thereto.
The following samples (1), (2) and (3) were employed.
<Sample (1) (invention)>
3.85 g of the active ingredient, 3.65 g of butyl p-
hydroxybenzoate (m.p.: 69-72°C), 0.2 g of p-chloro-m—-xylenol
{(m.p.: 114°C), 0.2 g of a plant essential oil (tea leaf extract:
liquid), 0.05 g of corn starch and O.7.g of sorbitol {(m.p.:
135-137°C) were uniformly mixed together and the obtained
mixture was processed with a granulating machine to give 5 g
of a granular preparation having a particle diameter of 3 mm.
5 g of this granular preparation was packed in a vessel
and the vessel containing this preparation was introduced into
a container of a thermal evaporation device provided with the
hydroexothermic system of a heating (exothermic) temperature
of about 300 to 400°C.
<Sample (2) (comparison)>
This sample contained the same active ingredient as that
of the above sample (1) together with 0.8 g of an ilnorganic

substance (sodium carbonate) not melting at 50 to 300°C. Thus,

the preparation was not molten into a liquid as a whole even
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(mp.: 114C) , 0.2 g of a plant essential oil (tea leaf extract: |iquid),
0.05.c of corn starch and 0.7 g of sorbitol (mp.: 135-137'C) were ,
uniformy m xed together and the obtained mxture was processed wi 0 YAk 2003
granul ating machine to give 5 g of a granular preparation having a particle
dianeter of 3 nm5 g of this granular preparati on was packed in a vessel

and the vessel containing this preparation was introduced into a container

of a thermal _evaporatj devi Vi ith.the r-m em of
2 hoating (Bko ornt Byt emper atUre - o TaBoGt 300 F6 0500t Seame 3y
(conparison)> This sanple contained the sane actiyve ingredi.ent $hat of
the above sahpl 8cei) NodBrRENEWMER 0@%W%FB?taﬁeFﬁ%FﬁﬁH&tggguﬁgtg@%éhféédium
carbonate) not nelting at 50 to 300C. Thus, the preparation was not nolten
into a |iqudphsyadwhol ehegenh82mgl5eNAROZOG3 Ot A5 4G 30° C. As a heati ng
means, the hydroexotherm c system of a heating (exothermc) tenperature of
about 300 to 400Cmasaclemy ayedabovichissmpliersndll ) ewapgor @t i onhdedegeckoas I n
each of the above sanples (1) and (2), the device as shown in Figs. 1 and 2

was enpl oyed, &sn the rtihey mal agyapazat eaploded ae. t 86 thofmeal €y oxt denwas
enpl oyed as the hydroexotherm c substance, while 23 nl of water was

enpl oyed ap.§hee X0t hgy ML rgactiar jlunflUicd 1 JMOT & ar tdrgdll dydy speaktng,

the container 21 holding therein the exothermc reaction liquid
hydroexothermic substance, while 23 ml of water was employed
as the exothermic reaction liquid. More particularly speaking,
the container 21 holding therein the exothermic reaction liquid
(i.e., water) was torn and the water was poured into the vessel
20. Then, hydroexothermic substance A (i.e., calcium oxide)
and the thermal fumigation preparation (i.é., the sample (1)
or (2)) were fed thereinto thereby initiating the exothermic
reaction/evaporation.
<Sample (3) (reference)>

Althoughthissamplecontainedthesameactiveingredient
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 liguid (melting time: 5 minutes). On the other ha%d,

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

300 to 400°C (heating time: 5 minutes) and solid matters re-
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(i.e., water) was torn and the water was poured into the vessel 20. Then,
hydr oexot herm ¢ substance A (i.e., calciumoxide) and the thernal 05 MAR 2003
fum gation preparation (i.e., the sanple (1) or (2) ) were fed thereinto
thereby initiating the exothernmc reaction/evaporation. <Sanple (3)
(reference)> Al though this sanple contained the sane active ingredient as
that of the above sanple (1), it was in the formof an aerosol preparation
of the full| i ﬁkgctlon type. The characteristics of these sanples (1) to (3)
were exam ne Each sanple was heated or injected and thus the active

i ngredi ent was eyapor at n_heated t 0C, _the anul reparatlon of
the sanple (1) még nBFFgﬁcég l%ﬁ%?%rsl%f6§§ FVGEPa2E IPFﬁ Fqﬁg Wgre

m nutes). On the other hand, the preparation of the sanple (2) was not
nol-ten as aeﬂﬁéﬂéchthB@OHPoAﬂﬁﬁl§%%eéﬁmﬁéeﬁlM§@QP?ﬁ¢ﬁMé%§ &Yd Sekyd
matters re 33 mained. The particle dianeters of the evaporated particles
wer e measubedmwikikn &n KAnderBene spapt 2rul anhuf apt ak eog bye Jokysampae nuk&u

K K). Mre particularly speaking, each sanple was put into a peat grady
chanber (180tcmhxol80peat xgd8dy cfardvek; (1B0 nat &s 1abt em khesDnem) adhon of
the evaporation, the particles evaporated into the chanber were collected

and measur g iimhttdeardieamBieinit i Bt g ANEBE e s ie9n, The gesuidseare
shown in Table 1. Table 2 shows the nedi an

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 dianeter, distribution range and the ratio of the distribution
range to the nedian particle dianmeter. 34 0 5 MAR 2003 CD  ~~I Ug 03505
MAR 2003 Table 2 Sanple No. Median par- Dinstribution Ratio of dis?PiBtdidn
title di rage*range to nedian parti- aneter (n)cle dianeter 1 (invention)
1.70""'.40-7.01/4-4 2 2.00.9-4.31/2-2 3 3.51.75-6.71/2-2 *: Particle dianeter
range invol ving about 68% of the particles having the nedian particle

di aneter as the|center [(statistical distribution).. 36
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11
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0
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(invention)
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0 5 WAR 2003 "XNPTE 1 (m | dewbroofing/ an i er'al Yost)' (1) Test nethod To
collect nolds and bacteria inhabiting in the internal «circuit of an
autonotive air conditioner, the engine was started while shutting the HpoRE7()3
and wi ndows of the autonobile. The air conditioner was snitched off and
operated in the ventilation node. A potato dextrose agar nedi um (contai ned

in a plastic Petri dish of 9 cmin dianmeter) was located in parallel to the
vent of the air conditioner for 2 mnutes (i.e., exposed to the air fed
fromthe air Tcormdi t2 oner for 2 mnutes). The m croorganisns thus collected

wer e i ncubat i thermpstat —at25C for—5-days te—theLeQwAayﬁ444n¢hej
growth of mQISEEPARANC bact er | % iAR PRE™ alt Dot oPn RHih hed gt owith toPn
nmol ds and bacteria had beentifgs pFoved2Ritle above-FESEr ithefe e 3 sany
were used as defined. After| ddesetr éatinents, the nol|dse &id™Batferia were
col | ected by it hensameiaret had as ldescri ped03d0-0.% MAR 2003 alioves4and t he
surviving coaditions of thd nol dsoand pactepta.3werje conpar ad2bef ore and
after the treatnments with tfhe sanples.| (P)iskest results . The-2

m | dewpr oof ing/anti bacterial effects were eval uat eo |n°3:grades pased on
the fol | owi n§ cfd¥etFhe B Ha3NIC NV EbRAPLLoRE? (T the Rt dsc aad

bacteria before thetreatment. N
having the median particle diameter as the center (statistical

es

distribution) ..
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++: Conpletely inhibiting the growth of nolds and bacteria. +: Inhibiting
the gromh of nolds and bacteria. : Scarcely inhibiting the growth of nolds
and bacteria. The results are shown in Table.3. Table 3 : . 05 MAR 2003
M 1 dewpr oof i ng/ anti bacterial effect Sanple 1 2 3

M | dewpr _oofing/anti bacterial effect EXAMPLE 2 (deodorizing test): (1) Test
nmet hod (sensory test nethod) A Petri dish containing a sheet of No. 2 filter

paper (dlaneter 90 nn) |npregnated with O. 5 n1]of an imtated noldy snel

sol uti on (naAYE urefl by ChaZega QWA IPEE Qipe CK : - per se (for

testing a fish snell) was placed at the center of the fl oor of a sensory
test box of (2) 2rektimzchpacity (0.85 m x 1 . 35 mx 1.95 min height) . On
the other hand, a tobacco snmell 38 0 5 MAR 2003 was tested by the sane

met hod as that ofrghe mldy rr%m%ll | 3 RMtha Usd Ny :E.rmatQLf‘ ﬁ%‘%'lm takedntebaeqo
snel |l sol ution (nanufactured by Ogawa Perfune K. e three sanples as

descri bed abogléaU&e A ar?%nt* "-\%'ng/englr conditioner, the engine was started

while shutting the doors and windows of the automodbile. The
air conditioner was si-iitched off and operated in the ventilation
moda. A potato dextrose agar mediuh (containad in a plastic
Petri d:ish of 9 cm in diameter) was located in parallsl to the
vent of the air conditioner for 2 minutes (i.e., exposed to the
air fed from thes eir conditioner for 2 minutes). The
microorganilsms thus collected were incubated in a thermostat
at 25°C for 5 days to thereby confirm the growth of n;olds and
bacteria.

In the automobile in which the growth of molds and
bact—eri._a hed bsen thus proved, the above-described thres
samples were used 2s dafinea. After the treatments, the molds

end bacteria were collectad by the sames metnod eas describead
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perfune) were fully evaporated or injected on the floor of these sensory
test boxes. After allowng to stand for 15 mnutes, inlet fans and
ventilation fans were operated in each box for 10 minutes. After S\&&MMW@
off the fans, the intensity of the imtated noldy snell or fishy snell was
sensorily evaluated in the follow ng 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 nmasking
ef fect (coAparabpedt BhEnEUEBAY L BR F@W.ltlQPSs%Fre%%tm%@Fe%% PREC SRR as
conmpared with the control lot. 3: Noticeable but very weak bad snell. 4:
Sli ght badwspeldomps ra& e fluirgha ndski ey eheecte d troe gl wsirtél Ehe Sirept éer nal
fum gation preparation according to the present invention (the sanple 1)
exerted very)exeekl eatymasking effects on the noldy snell and the fishy
snell. Table 4 shows the results on the moldy snell and the fishy snell.

Moreover, the t : aﬁim? ' ; ng J t, 39
0 5 MAR 2003 the?ggnpqe a crloor 1i ngéfaz;t%eé%rée%?nlfégﬁ\?gﬁﬁ o%rglr%(s)vm%d t he nost

favorabl e {gsyléraggglgaéédwgékﬂp@ fgff%wing criteria, on the basis of
the conditions of the molds and bacteria before the‘treatment.

++: Completely inhibiting the growth of molds and

bacteria.

+: 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
Mildewprgofing/antibacterial T4+ + +
effect

XA izin

{l) Test methbd (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 (manufactured by 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

Xx1.35mx1.95min height). On the other hand, a tobacco smell
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=Sa m-pl el 1 23 noldy snell 5 3 4 Fishy snell5 24 The results of Exanples
| and 2 as descri bed above clearly show that the thermal fum gation-
preparation or nethod of thermal evaporation according to the presef§ MAR 2003
invention is superior in the evaporation performance of the chemi cal (for
exanpl e, m | dewproofing, antibacterial and deodorizing ef- fects ) to the
conparative thermal fum gation preparation (the sanp.le (2) ) and the

aerosol preparation of the full injection typ %t,h sanmpl eéﬂsé). F#g ie-3:
By using t H&Sab&Pe-sfeddr itg’édségfﬁpr‘ét%‘fjj ,asaﬁxégp i ot TGS par ot LEcTIEpto
evaporate the chem cal as described above, provided that the exothermc
reaction | bguingslofl e afolhbiwk bRd tedmpes? tsimensl were tisad (Msamd]as qux a5 2
w v% aqueous sol ution of benzethonium chloride; Sanple 2A 0.2 w v% agueous
sol uti on obysogrose,PerJama & .ZA)0. 2 w v% aqueous sol ution of al kyl di am nc-
et hyl gl yci ne hydrochloride; 40 0 5 MAR 2003 Sanple 15 1 w v% aqueous
solution of benzehBophH&: 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 ventilation 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.
l: 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.

S5: 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 1n the same manner. As a result,
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chloride; Sanple 2B 1 w v% aqueous sol ution of sucrose; Sanple 3B 1.0 w v%
aqueous sol ution of al kyl di anmi no- ethyl gl yci ne hydrochl ori de; and Sarth &AR2003
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 bottomplate of the partition nenber 4 shown in Fig. 1.
Thus changes in the exothermc tenperature with the passage of tine
(second) after the initiation of the water absorption were nonitored. Fig.
4 shows théheebampdgsabePweendthe thad rEsdtt iy ettt Shgvad TP avd ™t he
exotherm c tenperature of the sanples I|A 2A 3A and 4, while Fig. 5 shows
the rel ati gasobebieenrdashdt.time after the water injection and the exothermc
tenperature of the sanples 1B, 2B and 3B. Each value is the average of the
data obtai ned by repeating the procedure thrice. Table 5 shows the rel ation
of each sanple between the maxi num exotherm c tenperature at the can bottom

and the ti equi f.qr i-ning this tenperature after initiation of
p1kequi ked fior, atkaini ng mp
t he mater??nﬁectlon. 4f 85 R 2003 ?9p? Table 5

Sample 1 2
Moldy smell 3 4
Fishy smell 5 2 : 4

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

Example-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/v% agueous solution of sucrose;

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

ethylglycine hydrochloride;
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maxi mum exot her- Time (sec) for at- sanpleTine (sec) for mc tenperature
tai ning the maxi num attaini ng 300C(C)exotherm c tenpera- ture | A58360110
2A3036560 3A4035580 43038080 1B66340120 2B3035060 3B70360110 These rB§uMMRS003
i ndicates that the sanples I'A, 2A and 3A all satisfy the requirenent of
attaining the maxi num exotherm c tenperatdre exceeding 300C within 100
seconds (i.e., about 30 to 58 seconds in practice). Also, the sanples 1B,
2B and 38 all satis g t he reqU|rgnent of attaining the X|nun1exothernlc
t enper at ur e exce%@mﬁg 300" C Wi PHIE 1987 SReDNndSIHERT  GhoteBoT LRGN FY"
seconds in practice). Accordingly, it has been proved that excellent evapo-
rability camlpei@stablished by using the hydroexotherm c system and

enpl oyi ng the above-descri bed ones as the reaction liquid in the present
invention. 42 Sample 2B 1 w/v% aquequs solution of sucrose;

Sample 3B 1.0 w/v% aqueous solution of alkyldiamino-

ethylglycine hydrochloride; and

Sample 4 water free from any additive.

Test and Results:

Tfﬁe temperature at the part to be heated was measul;ed with
a temperature sensor being in contact with the center of the
bottom plate of the partition member 4 shown in Fig. 1. Thus
chanées 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, EA 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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05 MAR 2003 Exanple 4: Now, formulation exanples of the thermal fum gation
preparation of the present invention will be given, though the present

i nvention is not restricted thereto. Fornul ati on Exanple 1: Butyl - o
p- oxybenzoate2. 0 g i sopropyl methyl phenol 0.4 g | auryl nethacrylateO.QJgMN?m”ﬁ
1,2, 3-benzotriazole0.2 g sorbitol1l.9 g starch0.1 g perfune (lenon type)0.2 g
total 5.0 g. Fornul ati on Exanple 2: Butyl p-oxybenzoate2.4 g isopropyl nethyl
phenol 0. 4 giur%l nmet hacrylate0.2 g 1, 2, 3-benzotriazole0.2 g sorbitol0.5 g

ga Fn

starchO. 1 starch0.5 g sodi um hydrogencar bonate0.5 g perfune (green
type) 0.2 QEEE%¥gTi1¥iQe 40sec) for |Maximum exother- | Time (sec) for at-
attaining 300°C |[mic temperature|taining the maximum
(°C) exothermic tempera-
. ture

18 ., 58 360 110

2A 30 365 60

3A 40 355 80

4 30 380 80

18 66 340 120

2B 30 350 €0

3B 70 - 360 110

These results indicates that the samples 1A, 2A and 32
all satisfy the requirement of attaining the maximum exothermic
temperatiure 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
temperatﬁre 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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0 5 MAR 2003 Fornul ati on Exanple 3: Butyl

phenol 0.4 g | auryl

p- oxybenzoat e2. 0 g i sopropyl net hyl

nmet hacryl ate0.2 g 1, 2, 3-benzotriazole0.2 g sorbitol 0.5 g

starchO0.1 g perfunme(citrus type)0.2 g total 3.6 g. Industrial Applicab@ 20

The t her nal
superior to the conventi onal

preparations in the

t her mal

rusting of

t her mal
evaporation and diffusion of the chemcal. Al so, these

fum_gat.i_on .preparations of the present invention would not cause
% amp,1 : . . .
Ene&arﬁggods or electrical wiring and exert no harnful influence

fum gation preparations according to the present inventi

fum gati on preparations or aerosol

on ornamental plants. to these ch ract ri , the t hermal fum gation
&8 %%Qﬁﬂﬂu?%ﬁﬂ% ? ﬁ%ﬁb&%%ﬁ@ﬁy GYBd I3 EAPehi cl es

preparations of NRa pﬁ
such as aut onobil es,

ai rplanes and trains and pl aced provided w th nmany

met al goodEfapaéﬁﬁa@BWélt’T{ﬂ Mte§en441ovsnmrszn20@316m|qwep Ahetdiod hef

t her nal

evaporating the chem cal

in a

present invention is not restricted thereto.

Formulation Example 1:

Butyl p-oxybenzoate

isopropylmethyl phenol

léuryl methacrylate

1,2,3-benzotriazole

sorbitol

starch

perfume {lemon type)

Formulation Example 2:

total

Butyl p-oxybenzoate

isopropylmethyl phenol

lauryl methacrylate

1,2,3-benzotriazole

sorbitol
starch

corn starch

sodium hydrogencarbonate

perfume (green type)

total
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.thermal fum gation preparation, wherein the thermal fum gation preparation
which is in the formof a solid at ordinary tenperature is nolten by a heat
evol ved by the hydroexotherm c reaction between a hydroexotherm c suB St MR8l
and a liquid for the hydroexotherm c reaction to thereby be changed into a
liquid as a whole and then to evaporate the chemical as the active
ingredient fromthe constitution ingredients of the preparation |iquefied

by heatingﬁ,andw%he.cheglcallgs the active ingredient is at |east one kind
sel ected frothhE? gt Sup= EBRsT sting of insecticides, insect repellents,

not hproofing agents, m | dewproofing agents, bactericides, deodorizers and
aromati c agents: BHdYY He  PXXRE It he hydr oexot her fi-d eaction is

supplied into the hydroexotherm c substance so as to be capabl e of

el evating the tenpermtopelratitihe geanok o be heated t0043@0C or nore within
100 seconds after the initiation of water absorption of the hydroexothermc
subst ance absor bingityle ndupbidk yfaare t he hydr oexot her@i.@ reaction. 45 0 5 MAR
2003 2. Thenet hod of thermal evaporating a chemical as claimed in claiml,
wherein fromthe consiiddiianisgedi ents of the preparation |iquefied by
heating, particles of the chemcal as the active ingredient having a nedian
particle diameterg{S):Hf 1 to 2 pmand a particle diangter distribution
giving +a (wherein a represents the standard deviation) "of 4 (i.e., 4

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

Industrial Applicability:

The thermal fumigation preparations according to the
present }nvention are superior to the convenfional thermal
fumi.gation 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 suchas automobiles, airplanes and trains and placed

provided with many metal goods or ornamental plants.
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times as nuch as the nedian particle dianmeter) and -a, of 1/4 (i.e., 1/4
times as nmuch as the nedian particle dianeter) are evaporated. 3. rdgw

of thermal evaporating a chemical wherein a thernmal fumigation prepdration
which is in the formof a solid at ordinary tenperature is nolten by a Hheat
evol ved by a hydroexotherm c reaction between a hydroexot herm ¢ substance
and a liquid for the hydroexotherm c reaction to thereby be changed into a
liquid ascanyhgl e and then to evaporate the chem cal as the active
ingredient fromthe constitution ingredients of the preparation liquid by
heating and the; chemm Galyass tdie agdLye: | D9Ledhent nLS+ak Laasl: ane Kind
selected fromformthe group consisting of insecticides, insect repellents,
not hpr oof |

i.ng_agents, mldewproofing agents, bactericides,, deodqrizers and
ar onat i c‘%@%ﬁ‘f‘?, anﬁu{“ﬁgaé'ﬁ\gg‘r enP*f saxgdecr%eoaﬁn’s i Hkﬁﬁﬁé‘ﬁ‘ t hEP S g%‘.ed"‘f%f t he
hydr oexot herm c reaction is supplied into the hydroexotherm c substance so
as to be EHPAFRIST ePECRAMAFIMe VPéfherat Ut Hie the™BaPf o I ¥kated to
300C or nore within 46 0 5 MAR 2003 100 seconds after the initiation of
wat er absor ginanyoftamperdiyroexdt Harltien sh¥staante2 hbsoidBivegthe | ithe d for
the hydroexotherm c reaction. 4. The device of thermal evaporating a
chem cal agdcbakoetermicl acardionhbetwrehr anhybeceanshictmnti osubgratdtent s
of the preparation |liquefied by heating, particles of the
and a liquid for the hydroexothermic reaction to thereby be
changedinto aliquidas 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 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 or more within 100 seconds after the initiation of watexr

absorption of thehydroexothermicsubstance absorbing the liquid

for the hydroexothermic reaction.



chem cal as the active ingredient having a nedian particle diameter (p) of
1to 2 pmand a particle dianeter distribution giving p+a (wherein {ﬁﬁeMAR?Um
represents the standard deviation) of 4 (i.e., 4 times as nuch as t
medi an particle diameter) and p-a of 1/4p (i.e., 1/4 tinmes as much as the
medi an particle dianeter) are evaporated. 5. The device of thernal
evaporating a chemcal as clained in claim3 or 4, wherein all of the

constitution ingredi rati A\, ) | 1] j
Falling withifa o Ep8 i eubr et Bt S R Y 3R o
thernal evapQrating a .chem ca% as.clainmed . in &I. aim.3, wherein the device
conpri ses? £Eont & nefRETH At 5OT1 P dCPRT ChTBFO8R ot REFTE St 9o S 0 he
reacted with an exotherm c_substance in the hydroexothermc_ system and a
cont ai nePUERANRE1 PR Liiehi o€ Y §ERITEH Dr RpEACISE, cfake shekithkrdf ¢
subst ance provi ded outside the container having the preparation therein;
and wher @he thke isxothemddi subitzaricry asmbééhsadphyteapboyingetle (i) eufi d for
t he hydroexotherm c reaction. 7. The device of thermal evaporating a

chem cal jasc&!| 2i [Rd 2l G4 3b8Y i cBer@iamelths: | & gt £ Hek 1 By dbaexeidhenic
reaction conprises at least one liquid stabilizer selected form the group

consi st ng . .6 W0l S bepR LN eRLUR G Rkar B vReatA] K Q¥ W ol Wi d
sucr ose, yl di am noet hyl gl yci ne
times as much as the median particle diametex) and p-a of 1/4p

(i.e., 1/4 times as much as the median particle diameter) are

evaporated.

3. A device of thermal evaporating a chemical wherein
a thermal fumigation preparation whichis in the form of a solid
at ordinary 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 intoaliquidas 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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hydrochl ori de, chl orohexydi ne gluconate, cetylpyridinium chloride, sodium
| auryl sul fate, sodium dehydroacetate, chlorinated isocyanuric acid angg
refined chloride of lime. 48 0 5 MAR 2003 8. A nethod of thernal evaﬁéﬁﬁ<ﬂW6
the chemcal in a thermal fum gation preparation, wherein the therm
fum gation preparation which is in the formof a solid at ordinary
tenperature is nolten by a heat evolved by the hydroexotherm c reaction
bet ween al®fdseewntiherfitersubst dncdaiadndra dii g ttef orbshephydnoefother m ¢
reaction to thereby be changed into a liquid as a whole and then to
evapor at enyBecehefhedhicasstibe tagtieveabBgrbdingnt theomitike iGoNFioizt uthen
ingredients of the preparation |iquefied by heating; and the chem cal as
the actiyesinglEehebhikSraktqast. one kind selected fromthe group
consi sting of Insecticides, insect repellents, nothproofing agents,
m | dewpr oof i ng agents, bactericides, deodorizers and aronmatic agents; and
the liquid for the hydroexothermc reaction is supplied into the
hydr oexot hermi ¢ substance so as_to be iagable of .el evating the tenperature
at the part to he HEE QFVIT OHCHFHBT SWFPREATIHE S ter the
initiation of water jnjection_of the hydroexotherm c substance absorbing
the |iquidP cReimedelinpdedaxdt mhyeredr E5ED e cansty ta e 2pg3edientevi ce
of thermal evaporating a chem cal wherein

of the preparation liquefied by heating, particles of the

chemical as the active ingredient having a median particle
diameter (p) of 1 to 2 pym and a particle diameter distribution
giving p+o (wherein o represents the standard deviation) of
4p (i.e., 4 times as much as the median particle diameter) and
p-a of 1/4p (i.e., 1/4 times as much as the median particle

diameter) are evaporated.

5. The device of thermal evaporating a chemical
as claimed in claim 3 or 4, whexein all of the constitution
ingredients of the preparation have each ameltingpoint falling

within a range of from 50 to 300°C.



a thermal fum gation preparation which is in the formof a solid at
ordinary tenperature is nolten by a heat evolved by a hydroexothermc
reacti on between a hydroexotherm c substance and a liquid for the {5 MAR 2003
hydr oexot herm c reaction to thereby be changed into a |liquid as a whol e and
then to evaporate the chemcal as the active ingredient fromthe
constitution ingredients of the preparation liquid by heating and the

chem cal as thegactiye gépoeedbentnismall keagioanedg nd sebpctsd fromform
the group consisting of insecticides, insect repellents, nothproofing

agents, il deyproofin 0t S,y bagleri gl de i : aromatic
agents; an%:l ?})qg gﬁgar*gn?:a%a&s“ 5’rreq“gﬂ'n”s“|%{ ﬁ%hgtgﬂg(%l ?gfi‘féé?%%ﬁ 't he

hydr oexot herm c reaction is supplie ,intaaﬁhe hydr oexqt herm ¢ _subst ance so
as 1o be capabl ® T EHERET FY THe® | HBLRAIUT YA S T T © B2 Fiedted ¢ o

300C or nore within 100 seconds after the initiation of water injection of
the hydrivekettiraeted vakstanesosbssmbicnyk Hea £ dndti @ hydre e Aetdvasandost her ni ¢
reaction. 50 0 5 MAR 2003 ABSTRACT OF THE DI SCLOSURE To provi de thernal
fum gat i aypreparabdons and a nmethod of thermal evaporating chem cals
whereby the chemicals can be efficiently evaporated. Thermal fum gation
preparations, whei®iteimer Haweped alticorthiesmal thmmigitioh @pre@ldrthtaiowy di nary
tenperature but nolten by heating into a liquid as a whole, and a chem cal
and an exothermic substance provided outside the container
having the preparation therein; 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 licquid for hydroexothermic
reaction comprises at least one liquid stabilizex selected form

the group consisting of alcohols, benzethonium chloride,

benzalkonium chloride, sucrose, alkyldiaminoethylglycine
hydrochloride, chlorohexydine gluconate, cetylpyridinium
chloride, 5sodium lauryl sulfate, sodium dehydroacetate,

chlorinated isocyanuric acid and refined chloride of lime.

48



erfpl oyed as the active ingredient is evaporated fromthe ingredients of the
preparation thus liquefied by heating, and a nethod of thernal evapor@tg MR 7003
chemicals. 51 o

8. A method of thermal evaporating the chemical in a
thermal fumigation preparation, wherein the thermal
fumigation preparation which is in the form of a solid at
ordinary temperature is molten by a heat evolved by the
hydroexothexrmic reaction between a hydroexothermic substance
and a liquid for the hydrocexothermic reaction to thereby be
changedintoaliquidas 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 repellents, mothproofing

agents, mildewproofing agents, bactericides, deodorizers and
aromaticagentﬁ;andtheliquidforthehydroexothermicreactibn
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
Jnjection of the hydroexothermic substance absorbing the liquid

for the hydroexothermic reaction.



05 MAR 20m

9. A device of thermal evaporating a chemical whexrein
a thermal fumigation preparation whichis in the formof a solid
at orxrdinary temperature is molten by a heat evolved by a
hydroexothermié reaction between a hydroexothermic substance
and a licquid for the hydroexothermic reaction to thereby be
changed intoa liquidas awhole and then to evaporate the chemical
as the active ingredient from the constitution ingredients of
the preparation liquid by hea.ting and the chemical as the active
ingredient is at leastlone 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 fox 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 aftexr the initiation of water injection of the
hydroexothermic substance absorbing the liquid for the

hydroexothermic reaction.
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