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relates to thernal -evaporation prepara- tions (sonetines, called heat

vaporizing preparations) and a nethod of thernal evapor mlcals
thereof. More particularly, it relates to thermal evapor g‘twm‘m\m ations
whi ch are usable appropriately in vehicles such as autono €S«sodl I Pl anes
and trains or in roons equi pped with nmetal goods, ornanmental plants, etc.
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evaporati on preparations have been enployed to exterm nating (harnful)
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These ther nal aporation preparations are advantageous in that chem cals

such as insecticidal i éﬁHAEi en1cdﬁ:exo?ﬁ§f@éep nkNEAuEhe atnosphere at

once by taking advant ermc reactlon system t her eby
enabling the exterm nation of (harnful) i nsect pests while saving |abor.
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Technical Field:

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

ornamental plants, etc. and a method of thermal evaporation of

chemicals.

Background Art:

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

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

extermination of (harmful) insect pests while saving labor.
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It has been well-known to use foaning agents in these th i
preparations so as to accelerate theg egaporation of Chenf;g?g'eégforatlon
exanpl e, there has been well-known an insect pest controlling method
wherein a mxture of an insecticide with azodicarbonan de (i.e., a foam ng
agent) is heated to thereby deconpose the foam ng agent and the’chenical
is fumed with the use of the gas thus evolved as the deconposition product
(JP-B-58-42841; the term"JP-B" as used herein nmeans an "exam ned Japanese
patent publicatiof’hasWddert he recenwdiversséi taamnong i aghotisi Ay §paEEs and
living environnment, it has been required to further inprove the

evapor abi | ity of {he chericabs eimlgymd asd heoactd veo iagreldients. the t
convent i onécl Yher ma e@aporati on erSeE;;ar ajii ons wth the al;cgre of the e

hydr oexot herm c_s stenkg' h i iti
J st & cn&nicald he exothermc systemdue to addition of
wat er) on tené"poan%r andﬂ f{ I'S" sonetinmes observed that the exothermc

reaction per se fails to.occur and thus AL capn e ted
or the evaporati%ﬁF(ﬂxqmﬂ%%:he&#gﬁfsksgcghgg 8%§%agﬁg§8ugﬂtghfﬁgt Eﬁ??;glg

supply of water (i.e., excessive or. insufficient r. l ;
hydr oexot he¥af i Stbisth it oF WRRkF 17 o, "5OhB  br Cé%g‘%gt f%%ggﬁﬁﬁédﬁgrélth

goods, electrical wring, etc. rusty_or exert undesirab

or nament al g ceht &3 rRHETRFGR € 1 -t‘~°’nesea)r;fr%‘i‘ﬁjr%1‘?iacial*?é1 &f rl5ee‘—!1(éeSftfoe%tmi‘s‘r@%y

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;theterm"JP—B”asusedhereinmeansan”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 evaporation preparations
withtheLwe<1Ethehydroexothermicsystem(i.e.,theexothermic
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



cautiously used particularly in vehicles (autonobiles

equi pped wi th nany metal goods. Accordingfy, an objeci g;ci%e SPSSEL?CES

invention is to provide thernal evaporation preparations and a nethod of

thermal evaporating chenmicals as will be described hereinbelow therma

evaporation preparations which are usable appropriately in vehicles such

as autonobiles, airplanes and trains or in roons equi pped with netal

aﬁods, ornamental plants, etc.; a nethod of thermal evaporating chenjcals
ereby the ,echegical ssearpbet eéhiarbntiy evapoles ethUlditral Hed hoﬂt%m

t hermal evaporating chem cals which is usable appropriately in vehicles

such as automobiless ajupbgees ' [ [ i
it wale nahg Reterl igoadmons equi pped with
goods, ornamnen a% pfants, etc. Disclosure of the Invent?oanAccordingEEgI

the present invepti : bave- i : : . o .
- aihh€yabayespeRti-oned « ebjmasaft tievenesent 18 nv
can be achi eved ?ngelbﬁeyna? gggporation preparations gﬁg a nethgdeg;lon

thermal evaporatin chem cal i | i hemel W
: _ %%xgg l
thermal ev@boVt affort 5% %@aﬁygﬁs%ﬁﬁgféi the§P%$£§§?a?P§Ln?g inkrﬁg)?ﬁrm

of a solid at ordinary tenperature _b en i i i gy
: : y i ngyd Nt j
a whol e, aﬁ@eéméﬁenF€§P9§ %yed %&é@%é?iéﬂisg igg?édigﬁ% igegsgggfg?egs

fromthe
hereinbelow:

thermal evaporation preparations which are usable
appropriately in vehicles such as automobiles, airplanes and

trainsorjjlroomsequippedwithmetalgoods,ornamentalplants,

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

trainsoer1roomsequippedwithmetalgoods,ornamentalplants,

etc.

Disclosure of the Invention:

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

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

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



ingredients of the preparation thus liquefied by heating. (2) The thermnal
evaporation preparation as described in the above (1), wherein fromthe
above-descri bed preparation |iquefied by heating, particles having a

medi an particle dianeter (EL) of 1 to 2 ~imand an evaporated particle
dianeter distribution giving +a (wherein a represents the standard
deviation) of 4EL (i.e., 4 tinmes as nuch as the nedian particle dianeter)

and [t-a of 1/4Et (i . e . , 1/4 times as much as the ned%%Safpartigﬁg

di ameter) angleyagoraat ethe (3ctive thegnadieVhpdratF HHPpre o as

described in the above (1) or (2), wherein all of the ingredients of the
preparat i on,hayaieae afmehei pgepaimt: ifal Ithvg wiidaf ©F dhgd' et F9om 50 to
300C. (4) A nethod of thernmal evaporating a chemcal conpring the .

fol l owi ng steps: (bhergt ephfmdleatidip tael drhenmegla revtasor asi 8ASpFep&Fat Pon

as described in any of the above (1) to (3) with a heating neans and

el ting the, prepacatian i g A ki Guidh ane ahole;dend: e soegpatation
evaporating chem cal ‘énpl oyed as the active ingredient fromthe

i ngredients. of the thus Li fied af ki Ovihg( 53 Tee iret hpdrotclker ma
evaporatinzlﬁugﬁéﬁfkg?yagegggggﬂiH%%f?ﬁ t he abgcé€§4) , wherein the step of

evaporating a chem cal is one in which_th 1 sediasctheametiyve
ingredientdﬂ§m€$§ﬁbﬁ&ﬂe8ff}Qm?t%ém\ﬁ&Feaﬁeﬁyggggbgﬁg gbové- & e

distribution giving pta (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.

(3) The thermal evaporation 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 following steps:

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

the step of evaporating a chemical employed as the active

ingredient from the ingredients of the thus liquefied

preparation.



described liquefied preparation as particles having a nedi an i

di aneter (~O of | ;p 2 pm and an evaporat ed partic?e dianeterpg{gif:gution
giving ~L+Ct (wherein cc represents the standard deviation) of 4~L (i.e

4 tinmes as much as the nedian particle dianeter) and p-a of 1/4~L (i é .
1/4 times as nmuch as the nedian particle diameter). (6) The nethod of
thermal evaporating a chemical as described in the above (4) or (5)
wherein the above-described heating neans is a neans with the us of heat
evol ution causeQ5ﬂnmﬁghyﬂmﬂﬁxmtbérnhermeécﬁ“mPQﬁﬁWkﬁgl%.ﬁ?@@é@?gtﬁ§rwic
sub- stance and a liquid for the hydroexotherm c reaction. (7) A nmethod of

t hermal ev r.atd : i i i : h
. VaRQratidg 18 ehemhsalei nawhi eheraihhen e t v aforatdr at i
i s heated by using heat evolved by a hydroexothermc reactionéﬁ:$3teﬁtgon

hydr oexot her m.c._.subst - L O : : .
Subst ance ;and, i Lhauind f@kehhea hydseexathethai @qtdaist
t hereby eVdFolate tEe chenmi'cal used as the %ctiveyingredient :n t he on

preparation, wherein the |jquj r - - :
- Shi £ hydr oayetheerite ofeatid @bdwe-
suppl i ed SEHETT He %%ﬁa%%e d?t% ev%?ﬁng t he 2§tenperaturoe at theﬁiit to

be heated to 300' C or, nore within . Sec i Fivhd | At e
wat er abseIgRIOPHY tiEe ot eﬁ%%a?%?:ﬁs%%?aaﬁleﬂ%g ?%\}%@elaﬁgﬁkda}zf

thermal evaporating a chemcal as _described in th ﬁgyy }
S . : ve( -
i qui d forpaittel chy dHosak Her e AfedctPoh KBNHHT saenseea l%ll%q't(l:al(tdédst abi Il?zlg}t e

capable of elevating the tenperature at th
e n
diameter distributggn giving up+a (&ﬁ%%e%g Qerg%¥%%%ﬁﬂ%:¥%£(:

standard deviation) of 4p (i.e., 4 times as much as the median
particle diameter) and p-a of 1/4pn (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 is a means with the use of heat evolution caused
by a hydroexothermic reaction between a hydroexothermic sub-
stance and a liguid for the hydroexothermic reaction.

(7) A method of thermal evaporating a chemical in which
a thermal evaporation preparation 1is heated by using heat
evolvedkn/ahydroexothermicreactionbetweeneahydroexothermic
substance and a liquid for the hydroexothermic reaction to
thereby evaporate the chemical used as the active ingredient
in the preparatibn, wherein the liquid for the hydroexothermic
reaction is supplied so as to be capable of elevating the
température at the part to be heated to 300°C or more within

100 seconds after the initiation of water absorpticn by the

hydroexothermic substance.



or nore within 100 seconds after the initiation of water absorption by the
hydr oexot herm ¢ substance. (9) The nethod of thermal evaporating a chem cal
as described in the above (8) , wherein the liquid stabilizer is |east one
nmenber selected formthe group consisting of alcohols, benzethonium

chl oride, benzal koni um chl oride, su- crose, alkyldi am noethyl gl yci ne

hydr ochl ori de, chl orohexi- dine gluconate, cetylpyridiniumchloride, sodium
| auryl sul - fate, sodium dehydroacetate, chlorinated isocyanuric acid and

refined chloridgggf Iinge.nd¥exdd dhetipseseht eivapeneicdnonid | chemi FRbserFat ed.
The thermal evaporation preparation according to the present invention has

characterigstics that .it [g§ci Napdge form e e 150l ittheat ldrcgiinr ¥ crienpéeat ur e
but nolteﬁeﬁfrﬁgﬁgﬁnéhinkoe a?liqu{d as the whol e preparation and that a
chem cal contai ne as th i i Ldient 1 mdhe stchus 11 spetieedble
preparati@HqQQeﬂgiﬂ%ﬁ%ﬁ% e?%%%xﬁﬁ% tnDspheréRthus, t he t her nal

evaporation preparation of the pre-_se hnvention.i p¥ohy¥escthesezcwaposed
excl usi velof §ﬂevﬁﬁdp€dFQﬁt§eﬂﬂ?g t%Fge%%gL |%%the formof a solid at

ordinary 6 tenperature but_pmolten into i qui,d by _h i ANdst hese r
wher ei n aKﬂie@@reawﬂéﬁﬁibf1Q%esFﬁﬁ?£ai@%ﬁfraﬂgqﬁn¥Fé§a%nto a liquid by
heating and thus the whol e preparation is, liguefied in the course of

heating. B dwdtiong BY neh erayy B RHDr G eFY° et &7 Ri ned so as

(9) The method of thermal evaporating a chemical as
described in the above (8), wherein the liquid stabilizer is
" at least one member selected form the group consisting of
alcohols, 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.

Next, the present invention will be illustrated.
| J | The thermal evaporation 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 evaporation preparation of the pre-
sent invention involves those composed exclusively of

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



to liquefy the whole 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 m nutes.
It is preferable that the thermal evaporation preparation of the present
invention is one which is nolten by heating into a honbgeneous liquid
conposed of all of the ingredients of the preparation. That is to say, it
is preferable that all of the ingredients of the thermal evaporation

preparati on, have, eash bacmeldliven pohnd Ballliog dui lbhi heatiadgenst FR¥TR50 to
300'C, provided that liquid ingredients and those having no nelting point

(under gol nﬁgeﬁfmgéiiég& Yapori zat i e Bigrdheetsexct utelténointia
category. the present 1 nvention, the thernal evaporation preparationis

|1 quefied bY%ﬂﬁgb%Equﬁﬁjﬂﬁg%ﬁkpﬁﬂ#%bQMQ SAotlhaprepheabeah canl beuenié¢drny

transferred evaporation of the chem cal can be sufficiently
enhanced. 7 The term"is gnbge 1n@s used herein neans that the whole
preparatiohntEFﬁsc?PBﬁ?ao of'fd“i-nto a liquid. A solid preparation

i npregnated with a liquid chemcal_and s bt h aRB4i §0akso
included in the EE%p@e%FlPﬂetb?%s%ﬂynb?nvﬁﬁfééﬁgag%ﬂ%oﬁgbggﬁthedmhgle

Used her of Romadmme i UGS FAARY MEEEBT St ARB- golie O e  har Ml euhpoy St on
preparatlOgogiegggngg?sﬁgtis preferable that the heating is completed,
forexample,withhwlOminutes,morepreferablywithh15ndnutes
and most preferably for 2 to 3 minutes.
Itispreferablethatthethermalevaporationpreparation
of the present invention is one which is molten by heating into
a homogeneous liquid composed of all of the ingredients of . the
preparation. That is to say, it is preferable that all of the
ingredients of the thermal evaporation preparation have each
a melting point falling within a range of from 50 to 300°C,
provided that liquid ingredients and those having no melting
IJ point (undergoing decomposition, vaporization, etc.) are
excluded from this category.
In the present invention, the thermal evaporation
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.



invention is in the formof a solid at ordinary tenperature. The term
"ordinary tenperature" neans a tenperature of lower than 50"C. The term
"solid" neans 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 liquid (for exanple, one inpregnated and supported
with a liquid). Since the thermal evaporation preparation of the present
invention is in the formof a solid at ordinary tenperature, it can be

easi |y handl ed ippcStarage Pmdditst’i batisad drelre he mehesi 2t dIf peoLe
mai ntained in a stable state. The nelting tenperature at which the thernmal

evapor a- tir%g,a aet%\mt'teenaccpmﬁ ng teolhe present i hieniflon iX Molltich
into alidquidas a whole preferably ranges from50 to 300'C, nore

preferably from 60 to.10Q though drhe priesanrt dhrventdlorand supgtorted
restrict edDrteé’atrﬁgtlaanovlin%tofee Jerat ur e range so long as the whole preparation

can be liquefied. The nelti e haluke 18, ithappropei atelhedeteraanted
dependi ng okt He'§ n@?r&%i é%tggsgpggg&gti on lmat hod, etc. of the preparation.

It is not favoraple that the_pr rat i ' NohNt@an ad 10wk fite @
t enper at urlé“fﬁﬂ,t}wl%‘k'cesé’dilr%‘gﬁg' @?f@égggn%?%?kégtowooc? . Si ;lqce handl i ng

at such a high tenperature m ght cause sg@ pr bl em | i n lted $s
pref er abl eoy Hetattineg ¢ héﬂloﬁﬁlo"@\FapfiP% FSﬁmprng%?éﬁi oangndo (t§ﬁr{eéa%rlensen%t

invention is heated to a tenperature h'igher t han
fluids involving sols and gels.

The thermal evaporation 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. Theterm”solid"meansasubstancehavingnofluidity.
Therefore, a preparation having no fluidity as a whole 1is
regarded as a solid herein, even though'it partly contains a
liguid (for example, one impregnated and supported with a
liquid) .

Since the thermal evaporation preparation of the present

) invention is in the form of a solid at ordinary temperature,
it can be easily handled in storage oOr distribution and the
chemical can be maintained in a stable state.

The melting temperature atvwhich the thermal evapora-
tion preparation according to the present invention is molten
into a liquid as a whole preferably ranges from 50 to 300°C,
more preferably from 60 to 100°C, though the present invention
is not restricted to the above temperature range so long as the

whole preparation can be liquefied. The melting temperature



the nelting point of the pre i i

_ _ preparation as described above. In the
Eégfggazgogbgﬁrlggoatnengn% tenperature of 250'C, for exanple ??Sﬁagfbg

_ 0 to "Cso as to efficiently and I i
whol e preparation. Wien the ther i y Tlon esordrny e
A _ : mal evaporation preparati i
the present invention is to be u i i R eh ne | anfoeopi 1ol t@
_ _ _ sed in vehicles such as autonobil

airplanes and trains or in roons equi pped with netal goods, ornangaial

plants, etc., it is preferable that no acidic i

_ _ C gas is evolved fr.
tgfirglleg%pog ﬁkggrpgeggyatkﬂmrnhymthedﬂpanﬁhgga§”Ue%%?i5€6r§6%3£hgggre
p ul arly speaking, it should be avoided to enploy, as the ing}edients

of the thern'aA £V Qf &t ; : .
: uc éﬂ) Hom pseparat i oneopreherprésent inventi
evol ving ¢t acidic gases as exerting undesirable effects,n Lg?h ?ﬁnpounds

con i o

centration or_type, Upen, decaNRoshkiOPharpr&yapat abh ais byo Itewn i img-o

Fﬁmever, such cdwb unds ‘exerting undesirable effects may be enpl oyed

the present invention _so |on s yed I n

: D 3 osi ¢
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to 400 O?;’ tﬁg)fotégus l'lr%p ed, prepar %chl\p'a H syheated rh@u rleonigxamese 200

enpl o od aa(tpth abl% 550" F8 &68@) t0 thereby evaporate the chem cal

CheniZaI fimneehagéLve .ingredient fromthe preparation. By evaporating the

efficiencyscantbi o3 quﬁéﬁﬁéa' . preparation by heating, the evaporation
It is preferable that the thermal evaporation 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 liquefy the whole preparation.

When the thermal evaporation preparation according to
the present invention is to be used in vehicles such as
automobiles, airplanes and trains or in rooms equipped with
metal goods, ornamental plants, etc., it is preferable that no
acidic gas is evolved from the thermal evaporation preparation
by the heating as described above. More particularly speaking,
it should be avoided to employ, as the ingredients of the thermal
evaporation preparation of the present invention, compounds
evolving such acidic gases as exerting undesirable effects,
both in concentration or type, upon decomposition oOr
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



i nproved. This is seem ngly because the evaporated particles containing
the chem cal woul d have characteristics enabling efficient evaporation.
More particularly speaking, it is favorable that particles having a nedian
particle dianmeter () of 1 to 2 pmand an evaporated particle dianeter
distribution giving +ta of 4p (i . e . , 4 tinmes as nmuch as the nedi an
particle dianeter) and Et-a of 1/4E (i.e., 1/4 times as nuch as the
median particle dianeter) are evaporated, wherein a represents the
standard dgyatiqusahided Heeandndltampacatrepresents an inflection point.
Preparations having such a particle dianeter distribution are appropriate
for bactericidalyy %g-pggg\émoiqwmicdedeeanhuaddwﬁmdi ®IPREEHA LN The
t hermal evaporation preparation according to the present invention may be

inthe formof,. far exannl g,-8p20Ul £50 toPOVGEr $prdBstablhl Dekscof 00D et s.
10 Anong aif BeaFgﬁutf(g’r pr e%’é?a?i ons are preferable, since they have

excel l ent heat conductivit 9[]9 r heat Brbibled RIOpPehti exctaindk are
not scatt dred-BFIFREKkEd & u(%lrl hg d:tgtgri gut i on. Thg pgrti cle size (diameter)

of the granules ranges from for le, 0.5 to 5 mMm preferably froml
to 3 nm BOHpFEe fﬁ%mp%f)aﬁg’é??%go oﬁhe present invention having the

above-descri bed characteristics involyve arg-ti eht,ai nedy hyr nmiel y
bi ndi ng sol i d cH&fi XPBOIERGSE HEF eFHem§E§§I i C’(r:ntarér)riméer- IS i rrp?qegnalt ed and

supported with a liquid chenical and those aobtained . i di,fyd
|i85id chmﬂap@ratign by heating, tge REporaddal L Py 0LhALT WO e

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 (p)
of 1 to 2 pm and an evaporated particle diameter distribution
giving p+oa of 4p (i.e., 4 times as much as the median particle
diameter) and p-o of 1/4p (i.e., 1/4 times as much as the median
particle diameter) are evaporated, wherein « represents the
standard deviation while p+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 evaporation preparation according to the
present invention may be in the form of, for example, granules,

powders, dusts, blocks or tablets.

10



by adding a solidifier thereto. The ther i
_ _ . mal evaporation [
ﬁccordlng to the present invention can be obta?ned by, ngpgighkfg
iﬁgogeng- ously mixing a chemcal with a binder and nolding the m xt ur e
'exao ? eshred shape. A granular preparation can be obtained by, for
° drg e, onogeneously m xing plural chem cals w th binders suéh as
aYCOhérprggY;vfﬁ;:ugngéthydr?xypropKInethyl cel lul ose, starch, polyvinyl
, _ e, etc. , then adding water, kneadin 't
L§SSL;?2; n}?t?gﬁﬁfgggqqk?gmgﬁmuawLphe@argt&@@ﬁaﬁﬁﬁgP#&éﬁﬁﬁ@legtéQ%FﬁlIomed
. _ rabl e at the thermal evaporation pre’aration of
LP?eﬁ[y?ﬁe e'tyﬂfa’gg%'g%%bﬁﬁﬁ{%ﬂ??e%@%%ﬁ%c@iﬁﬁtpmw depsoves heec'gt BERARCE t he
: _ _ _ nd enhance the evaporability of th h
i.e., the active ingredient 11 wi i i behi i sy BT oo
JgLedi < Wi L hoult oy Y Dk bkBE diei mpbitiisng.ibTie
of the saddPRSde T A ghe pPeparatlon ?anges, for exaégfe, f?on15 ;gbgggghy

wei ght. Wen the content of the hati i i froar
. , Sr&X i e
ari se sonmeigPaFér: eesﬁﬁgnéﬂéﬁgeﬁggﬁ gg ?ﬁ% evoIﬁF?iﬁMﬁyy%%aicorkLinge

snell at the evaporation or a decrease_jin t i i i
( v i aation
cont ent ofexame sacchar i de $§m“ex35§€?€%?gys?gPP,§ggetﬁe%§fhe;aaggd v?ﬁg the

preparati on becone ticky d ; )
SONME cases (forE@S(mﬁfsﬁl%?oéralﬁgl é&%&%&ﬁ%@fgon%&ﬁgig%ﬁggﬁgp%ﬁaﬂws in

sacchari de include nonosacchari de
having the above-described characteristics involve prepara-

tionsobtainedkn/merelybindingsolidchemicals,thosewherein
a solid carrier is impregnated and supported with a liquid
chemical and those obtained by solidifying a liquid chemical

by adding a solidifier thereto.

The thermal evaporation preparation according to the

present invention can be obtained by, for example, homogene

ously mixing a chemical with a binder and molding the mixture

into a desired shape.

A granular preparation can be obtained by, for example,
homogeneously mixing plural chemicals with binders such as
hydroxypropyl cellulose, hydroxypropylmethyl cellulose,
starch,polyvinylalcohol,polyvinylacetate,etc.,thenadding
water, kneading the resultant mixture and molding it with a
granulating machine, etc. followed by drying.

N:ispreferablethatthethermalevaporationpreparation
of the present invention further contains a saccharide so as
to enhance the strength of the preparation and enhance the

evaporability of the chemical, i.e., the active ingredient
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(glucose, sorbitol, etc.), disaccharides (sucrose, etc.) oligosaccharides
and pol ysaccharides (starch, etc.). Anong these saccharides, it is
preferable to use noncsaccharides since they can be easily nolten and
pronote snooth evaporation of the chem cal when used in the preparation.
As the chemi cal to be enployed as the active ingredient in the thernmal
evaporation preparation according to the present invention, use can be
made of those which can be evaporated fromthe preparation |iquefied by

heating as,dassht g abovieng tExanpl esnyherboé daclerde oifnsketsat@ear ldhsect
repel l ents,”  nothproofing agents, m |l dewproofing agents, bactericides,

deodori zers Lh¢iBAeNSgdd, Gor PRERPIES)Erd SFues t30 byres igise. can
be nmade oﬁjégﬁ d@%gﬁgs, éolubif?zing ai ds, antioxidants, stabilizers,

synergi sts, UV absorbers, 0 i &1 S .1 Vakieus igehvenhsgeet thetra
additicwlt%p?%é%“%5¥¥6§§Fh8?ég?%ﬁggggﬁﬁgécrﬁﬁ%d above, sgelong as the

present invention can _he enbpdi ed t ve.+rdd dsonfefsnabFea that
t hese i ngradeh At $OBF HA aﬁ?ésgggtpgﬁﬁ%géé%eacCﬁgqﬁif%ﬁ%u; poi nt faIIi%g
0

within a range of from50 to 30Q' C. As the. i.nsectjcid Sse-gan perhade of
pyr et hr oi dSCPASBERPCITBE L of fa o?ﬁﬁBPﬁ?téﬁés %%dacgﬁﬂéﬁat% ones.
Exanpl es of the pyrethroid insecticides include furanethr] ot hri n,
phenot hri nvaperheekien, Tatie-hr ifRen FithaFohrFRt gﬁpgﬁfhﬁ%%c§%§¢%§h§?n,

rallethrin, impro- thrin, - transfluthrin rethrin, dl'd-T80-all in,
8- excess?vely small, on the other ha&%, the pteparation gecg%gg

sticky due to a decrease in the strength and cakes in some cases
(for example, granular preparations) .

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

As the chemical to be employed as the active ingredient

! in the thermal evaporation 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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T80-phthalthrin, d-T80-resnethrin, d-T80-furamethrin and tralonethrin.
Exanpl es of the organophosphorus insecticides include fenitrothion,
chl orpyrifos, nalathion, dichlorvos, pyrida- phenthion and trichl orphon.

Exanpl es of the carbamate insecticides include carbaryl, benfuracarb,
propoxur and met hoxadi azone. As the insecticides, furthernore, use can be
made of insect hornone agents and anti hornone agents, for exanple, insect

juvenil e hornmone agents (nethoprene, etc.), antijuve- nile hornone .agents
(precocene, et c.p, @Mt dd ngsbararobe maajg?eﬁﬁsSl{!’eJ@d%Fsadﬁeﬁ,' éf)g.“)b,l Jizbl.r%onil
and sul furam de. 13 O her exanples of the insecticides usable in the

present inventi %ﬁtjrélﬂ&léiﬁt&ss@ﬁbball i@ielrs ,0f s iegegiestes cyBY e 89S &S and

white ceddr“Ffent ho Amur cork extract, citrus peel and seed extracts,

aromati ¢ sul f onanm d jyvatiyesyus SepLeents4, dte. dibr anobidnar dre the
3- di hydr o-%l%ﬂ?%’?%gfé% benzo [ b]furanyl - N-di butyl ani not hi o- N- met hyl

carbamate, si- |lane compounds, ¢inNnam ey agighderdyatdness ammamusertet at e,
i sopr ot hi BA&neve pl-rP'filﬁ‘?%%;g:enazsoa es, 1odinated formal, phenols, phthalates,

3- brono- 2, 3-i odo- 2- propenyl - et hyl carhan APPSOt Er penel dagsesk kedlones,
monot er pen?én‘b%t%\éblo%l%eéﬁ%@)égfngo r?c?ﬁerggn%ggged epoxi des, benzyl salicylate

ﬁgghgrgg¥:n@ggjéﬁg!éuf;ggggygﬁégsa%ft%gep%gagggtﬁgﬂeﬁéggtéaéﬁdatﬁéﬂting

point falling witﬁin a range of from 50 to 300°C.
As the insecticides, use can pe made of pyrethroid
insecticides, organophosphorus ones and carbamate ones.
Examples of the pyrethroid insecticides include
furamethrin,cyphenothrin, phenothrin,permethrin,allethrin,
phthalthrin, empenthrin, tefluthrin, prallethrin, imipro-
| thrin, transfluthrin, pyrethrin, dl'd-T80-allethrin, d-
T80-phthalthrin, d-T80-resmethrin, d-T80-furamethrin and
tralomethrin.
Examples of the organophosphorus insecticides include
j fenitrothion, chlorpyrifos, malathion, dichlorvos, pyrida-
phenthion and trichlorphon.
Examples of the carbamate insecticides include carbaryl,
penfuracarb, propoxur and methoxadiazone.
As the insecticides, furthermore, use can be made of
insect hormone agents and antihormone agents, for examp}e,

insect juvenile hormone agents (methoprene, etc.), antijuve-

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

agents (ecdysone, etc.), fibronil and sulfuramide.
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agents include 2, 3,4, 5-bis(S-butylene)-tetrahydrofurfural

N, N-di et hyl - mt ol uam de, di-n-propyl isocinchoneronate, di- n- butyl acetic
acid, 2-hydroxyethyloctylsulfuric acid, 2-t- butyl-4-hydroxyanisole
3-t-butyl -4-hydroxyani sol e, cyclo- heximde, (3-nitrostyrene ’
cyanoacrylonitrile, trinitroben- zene/aniline conplex and naphthal ene
Exanp!es of the bactericides and m | dewpr oofi ng agents i ncl ude .
2,4,4" -trichloro-2'-hydroxydi phenyl ether, 2,3,

tetrachloro 4- (et sulafnpilyls rf ok i s ety qﬁq& 1. 1 esent
chlorides, benzyl nethyl -{2- (2)?g 1,1, 3, 3- 4 ypﬁ@tﬁ 91 EHBREGm

tetramet hyl m}?nﬁwb%h@gyé@thylloarmmm erd dgprass, cedar and
|sopropyltrop6%%ne N, N- di et hyl - N - phenyl - N %iPZ (4?? ¢

(f1uorodichl tﬂﬂ%k f
MY, Oﬁﬁx'fﬁ'rd@orkhéﬁiﬁhyt) behzi us degol @and seed
N—(fIuoroddéﬁ{oronethylthlo) ‘phthal i mi de, 6-acet oxy- 2, 4-di met hyl - m di oxi n,

'n;fﬁ;fgg'r gegté{;r %ﬁge&%m &ehsaykepsm%e Bechbaravasxy ieaplropyit vi,gdraben,

| para ben propyl paraben, a- bronoci nnamal dehyde,

t hi abend
g e?r?éfje ?1%5%5 f Propenylbutyl car@ggabghy@@@zQ|Q4ayméthyn4ﬁ{:

di et hyl fl di chl

N—FECPIord?@é@?ggég%%g?ﬁfoﬁgﬁtE%L E %Hy %Sﬁ¥®%Hk§q{?ﬁégﬁfﬁzte' =
a- 4- chl or ophenyl ) et hyl

di net hyl ethamg QQ$%;éP@5¥r%%&%é¥ﬁ? BRI RO S l““cﬁy%rﬁﬁﬁ}ate'

isoprothiolane,p—hydroxybenzoates,1odinatedformal,phenols,
phthalates, 3—bromo—2,3—iodo—2—propenyl—ethyl carbonate,
monoterpene based ketones, monoterpene based aldehydes,
monoterpene based epoxides, benzyl salicylate and phenyl
salicylate.

Examples of the insect repellents and the mothproofing
agents include 2,3,4,5—bis(8—butylene)—tetrahydrofurfural,
N,N-diethyl-m-toluamide, di-n-propyl isocinchomeronate, di-
n-butylacetic acid, 2—hydroxyethyloctylsulfuric acid, 2-t-
butyl-4-hydroxyanisole, 3—t—butyl—4—hydroxyanisole, cyclo-
heximide, PB-nitrostyrene cyanoacrylonitrile, trinitroben-
zene/aniline complex and naphthalene.

Examples of the pactericides and mildewproofing agents
include 2,4,4’—trichloro—Z’—hydroxydiphenyl ether, 2,3,5,6-
tetrachloro—4—(methylsulfonyl)pyridine, alkylbenzylmeth-
ylammonium chlorides, benzylmethyl—{2—[2—(p—1,1,3,3-
tetramethylbutylphenoxy)ethoxy]ethyl}ammonium chloride, 4-

isopropyltropolone, N,N—dimethyl—N’-phenyl—N’—
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Exanpl es of the deodorizers include lauryl nethacrylate, nethylated
cyclodextrin and zinc chloride. Exanples of the atronmatic agents (i.e., the
perfunes) include rush and Japanese cypress essential oil ingredients,
citronella, citronel, citronellal, |enon, |enon grass, orange, eucal yptus
and | avender. Exanples of rust preventives include 1, 2, 3-benzotriazole
(for copper) and dicycl ohexyl ammoniumnitrite (for steel). Either one of

t hese active ingredients or a conbination of two or nore thereo%_ggy_be
used. S“Pg 2, 6heni el csematy las itdies ddtanamidryr edi ent may be in the
preparation preferably in an amount of from5 to 90% by wei ght, nore

preferabl%Hgéeﬁh§lﬁgéﬂ}@ggﬁg%gﬁmt 15 I~ (ﬁﬁmbmbdihblpremetbvﬂeﬁlﬁéy

further ectiveness increasing agents (piperonyl butoxide,
N-propyl i sorre pl rin 222, pjId Q0 1 Ligt ok 384, i sbprbanlseadt,
etc.), evBps égrovergg{gﬁenyﬁ' i sot hi ocyanate, high-mx acid

di net hyl esters etc ) The y@p@rg 1 8R0P! epatalpamadecor di ng
to the pNé@@ﬁPq nvéhﬁﬁ?ﬁp 3%33| eto e%f|0|ently evaporate the

chemical serving as the actlve i ngr edi into t { 9Lt apSRACE W thout
exerting awmyhyigesiatele ef f eBED éﬂpﬁﬁﬁangoods 6$dgne%tal pl ants during

the evaporation. Next, a typical nmpl e of, theaxt Vapenatliset v 1
preparat|amqmoqunpqme%ﬁenyeeveﬁpgg% enge? é%ert|%g9§?gab -BY3pReny Y

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]—a—(l,1—

dimethylethyl)—1H—1,2,4—triazole—1—ethanol, hinokitiol and

thymol.

Examples of the deodorizers include lauryl methacrylate,
methylated cyclodextrin and zinc chloride.

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

Examplescxfrustpreventivesinclude1,2,3—benzotriazole
(for copper) and dicyclohexylammonium nitrite (for steel).

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

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

used in the preparation

90% by weight, more preferably from 5 to 50% by weight.
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proofing, bactericidal and deodorizing effects on i i
shown, though the present invention ig not restric?géon?ﬁglng'm‘;Ltbg
wei ght Active ingrédient (at |east one menber selected fron1ni|8em#' Y
proofing agents, bactericides and deodorizers) 1 to 90 Binder 0.1 to 10
Perfume O to 10 Saccharide 0.1 to 50 (in the above conposition “the
B?gggfgiggnn?ﬁugeogizp sgrved bas a binder). 16 The thernal evaboration

_ i ned may be acked
pl asti cs, papehiﬂmnﬁésdedge¥aMEcs%ﬁﬁﬂﬁ@ﬁé&gh%eﬁégi Eﬁg%p%&}dﬁgnﬁgﬁnple
evaporation preparation of the present invention, use is nade of a

means/ met hod wher-ebyethe  piepasad inon care s convenird
_ iCRS 5P el HeP
tenperature range enabling the |iquefaction of the abodzidescritiifgx

preparati qn. yhghe and e @vappraf i synefittie chedd calechan e384,
200 to 4%8(?,?%?@& abl'y :‘gg/otrﬁ%oo to 40%)C) 'y, ;por exanpl e?ag than e84, from

hydroexot herm ¢ system, an a i i s
: n &, an atg, %'d%Wa pepzcaz 8l systempvams el
heating s %iﬁﬁor a p|atanﬁ1Ca?aIyst gﬁ%tem ﬁﬁytﬁe gbove-degc??gzsbh

hydr oexot her m
y isotﬁig¥§g%g£e? high-mix acid dimethyl esters, etc.), etc.

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

Next, a typical example of the thermal evaporation
preparation of 'the present invention for exerting mildew-
proofing, pactericidal and deodorizing effects on automobiles

will be shown, though the present invention is not restricted

thereto:
part by weight
! Active ingredient (at least one
mémber selected from mildew-

proofing agents, bactericides and

deodorizers) 1 to 90
Binder 0.1 to 10
Perfume 0 to 10
Saccharide 0.1 to 50

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

as a binder).
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hydr oexot her mi ¢ substance whi ch undergoes an exotherm c reaction when
water is added thereto is enployed. Exanples of the hydroexothermc
substance include cal ci um oxi de, magnesi um chloride, alum num chloride,
calciumchloride andiron chloride. Anong all, calciumoxide is preferable
therefor and one having a grain size of 1 to 20-nmesh is favorable. Wen
brought into contact with water, calcium oxide having a grain size falling
within the range as specified above can evolve heat to give the

tenperature as deseritherhabevepbiraéionapt erper i ap &S WRteH NGhB2Y R Fve
ingredient can be well evaporated to achieve the objects of the present

i nvention, fof.g%aRh&ss30nide 460" Q) exWhen et hel 43t ¢85 sPA@ STy BRefbded
fromthe r%nge as specified above, in contrast, tenperature cannot be

el evated to the.%gogg Igei\égls_ﬂ and thus the desired effects cannot be
achi eved i n°58ME“Cases.” “As "a matter of course, the heati ng tenperature of

t he above hydroexotherm c bst apgg1vaki [dependi pgepartbeocancamt tbé
water to be brought 15t% c%}ﬁ a’?:%1 tﬁerevvi taﬁ:.ﬁj It is therefore generally

preferable to use about 1 to 3_pvol_.0 t8F Pehecd®d/ mo&théal chapebyi dee The
amount of BAFEFTM 6?W&§tﬁﬁ§l’bgs?egalé?%%, i f neecessary. To control the

heat val ue evol ved by the cal ci um oxide,. ,it..i l.sq Posstbheute kunyber
add, as athCﬁélaré‘%dtoWeFﬁ?“cbes%‘fearh]cee&elay cﬂetaayee?n:l %gr al (d?atomﬁceous earth,

acid clay, zeolite, etc.) to calciumoxide., |Int j i j in
system a)s/ deg@ﬂ.iib@dtgqgao\}é?quefactlon D0, €CpdTe B8 18X dakharabeahi ng

as a whole and the evaporation of the chemical (i.e., from 200
to 400°C, preferably from 300 to 400°c), for example, a
hydroexothermic system, an air oxidation heating system, an
electrical heating system or a platinum catalyst system.

In the above-described hydroexothermic system, a
hydroexothermic substance which undergoes an exothermic
reaction when water is added thereto is employed. Examples of
the hydroexothermic substance include calcium oxide, magnesium
chloride, aluminumchloride, calciumchloride and iron chloride.

O 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, calc,ium oxide having a grain size falling
within the range as specified above can evolve heat to give the
temperature as described above (i.e., a temperature at which
the active ingredient can be well evaporated to achieve the
objects of the present invention, for example, 300 to 400°C) .
When the grain sizeis excluded from the range as specified above,

in contrast, temperature cannot be elevated to the above level
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use is made of a netal or a nmetal conpound which evolves heat in an

oxi dation reaction. Exanples thereof include a nethod wherein a m xture of
an iron powder with an oxidizing agent (ammonium chlorate, etc.), a

m xture of iron with potassium sulfate, iron sulfate or a nmetal chloride
is brought into contact with oxygen and water and a nethod wherein a

m xture of sodiumsulfide with iron carbide is brought into contact with
oxygen. Exanpl es of the above-described electrical heatin syst em (means)
i ncl ude nigght ammswichesdeposeti vBf ehes matmt Q?oﬁf:Pélel‘@fjsl% € &iftf Sreat er s
such as sheet heaters and sem conductor heaters. \Wen the thernal
evaporati g, Prepefati on aseordi nghtohtheipgesenpeirnieds & it SRAE by
the 18 electrical heating system it is preferable that the heating rate

attains the, mRxipumbeyel whbbianbeniautes (rpradipgefer dley Banniutes)
after the initratiron of heating. By heating the preparation in such a

heating pattern,, t 1 | SO0 D& ¥ APt Ot Werewai fiOr Mt aind wEfdraiemn |y
di f fused. %e%xEoB[?%ghg]?%%l&ﬁ% hle maxi nrum | evel of the heating rate" neans

that the tenperature is el t the i ghest 3l pyel oEnwatenipetimel More
particuIar??ggﬁﬁgLyn%Fef%%aﬁggt?%d9%%1e preferably ranges from 400C/ nin to

450'C/mn, nore preferably fqorm S 1 400 o G/d8 Hay e thys1sysdem it
is preferdﬁf@aﬁéP*?h%xfﬁ%rnaﬁm“%%§%§$g¥ﬂ%%9%?épaf%tion R heat%d whi | e not

being in contact wth the electrical heating neans.
if necessary.

To control the heat value evolved by the calcium oxide,
it is also possible to further add, as another exothermic
substance, a clay mineral (diatomaceous 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 thereof include a method
wherein a mixture of an iron powder with an oxidizing agent
(ammonium 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
ofsodiumsulfidewithironcarbidejjsbroughtinfocontactwith
oxygen.

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

preparation according to the present invention is heated by the
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In the present invention, it is f
_ , avorable to enploy the hydroex 1
fgﬁ%:r;?aréhgagegéygg nFans, sanF it can be sinpry perfoyned agéh:rﬂ}gh
_ " easily estab- |ished thereby. The the I i
preparation according to the present inv i on CndiT oot 1y host od
_ _ ention may be indirectly h

usi ng such a heating neans. Nanel i et on oY

_ _ : y, the thermal evaporation pre [
contained in a vessel can be heated by the heating ngans Ioca?edpagﬁtgﬁge

the vessel. Now, a node of the utilizati

_ A _ tion of the th i
prepar at i QN <@ft i Iphesennd syerieron i &6 PRE f@§éb&fee[ lt m%&%&% mi
system i.e., a preferable enbodinent thereof, wll be described. 19 InC

the present iNVenti:gRs USReCanabpemmmdelefel deitiitenfo? et eViHdT ation

of ns '
the chemcal consisting of, in a top open vessel; a container havin

therein a |iquid far fydloexeshenricer neactimit tat benr edcthed Wit aPy

d
: I
exot her mi ®*SUbstanice in the above-described hydr oexot herm ¢ system and a

cont ai ner having the DRl eNARGY 8t ' '
( ner E@M Pleepdl ' reyeirfia 1
i nventi on,h%ﬁﬁ”g%tcgfoé{:% m ctsubst ance prgvi (%e(ﬁ)ﬁtagitsght }’lgbiglt ai near

havi ng the preparation. therei i [ i i
¢ . herel p rgM*ngn&oe§@i§ng@§|1dﬂﬂﬁwseiheThe ex-
above- descFdhetf EXOthefni & substahce s react ed V\Ilyth the liquid for

pression "the maximum level of the heating rate” means that the
temperature 1is 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
evaporation preparation 1is heated while not being in contact
with the electrical heating means.

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

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

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

hydroexothermic system, i.e., apreferable embodiment thereof,

will be described.
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hydr oexot herm ¢ reaction and thus heat is evolved. Thus, the whole
preparation can be heated (preferably to 50 to 300C) so that it is nolten
into aliquid by the heat and the chemical serving as the active
ingredient is evaporated fromthe ingredients of the thus Iiquefied
preparation. It is favorable that the device involves the liquid for

hydr oexot herm ¢ reaction, since such a device can be used even in the
absence of water and the exotherm c substance can be  react ecfﬁ continuously
with water in aIgethsipeesemunnvelpprdpr UgCeCEBroe B8N ‘¢ Fod&h on.
As the liquid for hydroexothermc reaction, use may be made of water

opti onal | ¥ hGenpi1aknhpe ruatbaust atidi ¢henesca Nvess iaddind 0és i é EARSPEwhi ch
nei t her prevent the evaporation of the chem cal nor |ower 20 the reactivity
of water \Q;etd,;%etl@e exot herm ¢ substance. Exanples thereof include organic
sol vents an Iquid stabilizers. As the results of the inventors' studies,

it is claritied tc'&?attati*?\%:f AL kL OWLNENE B8R £ MENfu S @Y rd hbe reabiotiieathiio
achi eve favorabl € thérma evaporation by the hydroexotherm c system wth

the use of the liquid for r Lon..: en, the, dysFpexot s fheceulist ange is
treated witH THeE" I?%u?ﬁ ngggégctwilg\r?hand the chemcal is evaporated with

the use of the heat thus evolve egi,cabcagphe well evaporated by
qui ckly h@é%‘?‘f?g‘cs] Cr;)’ff’?gt .%reo %%%%%PIB Bt ﬁ%gversnsel lFlcont aining the

chem cal. a container having the thermal evaporation 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 is 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 liguid 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 liquid for
hydroexothermic reaction, since such a device can be used even
in the absence of water and the exothermic substance can be
reacted continuously with water in a definite amount
appropriate for the exothermic reaction. As the liguid for
hydroexothermic reaction, use may pe 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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More particularly speaking, it is preferable in the present invention that
the liquid for hydroexothermc reaction (hereinafter referred to as the
reaction liquid) is supplied so that the tenperature of the part to be
heated is elevated as quickly as possible and thus the tenperature attains
300'C or nore within 100 seconds after the initiation of the absorption
of water by the hydroexotherm c substance. To quickly performthe

hydr oexotherm c reaction, it is preferable that the reaction liquid (in
partlcularthwﬂlﬁééctﬂvihg refictiaarr eqiichal ehe agpobbergiguppibeeRWrehin 3
m nutes, nore preferably 1 mnute, to the hydroexotherm c substance. 21 To

satisfy the,ahgyesdeseliied regd nefentorgénis podfvenabl e ared enployia
structure wherein the reaction liquid can be quickly reach the

hydroexoth§£ §9Q§gance fromthe container of the reaction |iquid. For
exanpl e, avorable to pack the hydroexotherm c substance al

together in a togsqﬂrgre%%ﬁ%%lonﬁﬁamﬂb%RtW%%ersﬁéﬁlgg easiilsycsappfied to
X0

i nduce the hydroe érm ¢ reaction. Also favorabi e that the

vessel botton1h S S structur.e th e her u i's
%éé%igovﬁp?eg%qylreme IOn%iIQU|% %qth @fQE% t% Qéﬁ?@ﬁ@

sust ai ned FRthk e reac can be easily flown

t her ei nt o. i s descri bed _above t hat, th qul e
reaction |ﬁaVﬁéaPéﬁcFﬁ8ﬁ”@&uFV§P8n % |s sud%f é!ﬁ?%ﬁ&@ £§§€em
hydr oexot herm c substance within 1 ute Thi s, means that the reaction

liquid in satBnbhft US&f Pifcitéft lfl&Pltde Q5 AR Uhol e

When the hydroexothermic substance is treated with the
liquid for reaction and the chemical is evaporated with the use
of the heat thus evolved, the chemical can be well evaporated
byquicklyheatingtheparttxnbeheatedofthevesselcontaining
the chemical.

More particularly speaking, it is preferable in the
present-invention that the liquid for hydroexothermic reaction
(hereinafter referred to as the reaction liquid) is supplied
so that the temperature of the part to be heated is elevated
as quickly as possible and thus the temperature attains 300°C
or more within 100 seconds after the initiation of the
absorption of water by the hydroeﬁothermic substance. To
quickly perform the hydroexothermic reaction, it is preferable
that the reaction liquid (in particular, water) in the reaction
equivalent amount is supplied within 3 minutes, more preferably

1 minute, to the hydroexothermic substance.
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hydr oexot herm ¢ substance is supplied within 1 mnute after the Dbreakage
of the container holding the liquid. In other words, the reaction |liquid
in the equival ent anmount for hydroexothermc reaction is supplied within 1
m nute to the hydroexotherm c substance. As a result, the reaction occurs
within 1 mnute (or sonmewhat later in practice) after the reaction |liquid
is supplied to the whol e hydroexot herm ¢ substance. Thus, the whole

hydr oexot her mi ¢ substance undergoes heat-evolution wthin a short period
of time. Then thest hyts: eyo) vedidheaboive -desanshbecr edetioirheepsnt £6 beS

heat ed, for exanple, the bottom 22 of the vessel having the preparation

therein. T eat, yalbig, Wi sh-canube @vetaed biye tiwacthyan cekathér mi ¢
subst ance $§?%§%§$%% ?ﬁe @%Du%t of the hydroexotherm c substance packed in

th . Ly, ' ' Gl sudex drepd Sedmietievol ved
e eSS e AR, I 1, e el verevol v

tance in"a unit tine is increased. As a

oo T | teontabne il FoRl et dt SIS Mo SHARDROCS DAL Latoraboya 6O

and, in iterkR e of e container " holding the preparation
r

[ I I ted. In th mbodi I _of .t t, j j h
aact on' | TR § SMBALKGE AP U SRS T Aok S99 altcad @ Fob o es

. ! —ant ced 0 a vesse
openi ng. | Svéormbdi ARENERENCENE AT Gt HBI BF AL HELPPQtrd FRet BB F s Be oken.
Wi respeg;digeigghermic feaction. Also, it is favorable that the

vessel bottom has such a structure that the hydroexothermic

substance is sustained in the vessel while the reaction liquid

can be easily flown thereinto.

It is described above that the liquid for hydroexothermic
reaction in the reaction equivalent amount is supplied to the
hydroexothermicsubstance‘within]_minute. This means that the
reaction liquid in an amount sufficient for reacting the whole .
hydroexothermic substance is supplied within 1 minute after the
breakage of the container holding the liquid. In other words,

j the reaction liquid in the equivalent amount for
hydroexothermic reaction is supplied within 1 minute to the
hydroexothermic substance.

As a result, the reaction occurs within 1 minute (or
somewhat later in practice) after the reaction liquid 1is
supplied to the whole hydroexothermic substance. Thus, the
whole hydrocexothermic 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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structure of a self-exotherm c vessel wherein the hydroexothermc
substance is contained, a water-absorbing substance such as filter paper
is usually adhered-to the bottom of the self-exothernic vessel so as to
facilitate water absorption. Wen this filter paper prevents water from
flowwng into the self-exothermc vessel, it is necessary to use, for
exanpl e, a porous paper sheet or a thin plate provided with a nhnber of
pores allowi ng water to pass therethrough. Alternatively, other

wat er - absoybidie Npt £5d Bl 152 BLeh @5 NoRepupyehohabhiecedmy be used therefor.
It is also possible to add a surfactant to the water-absorbing material so

as to enhance 23.the water @bser pid Mid ywnhIensupahy ddieeveackidonoyi quiad |
t he anmount needed¥|n the reaction (or rhe t ot al énnunf when it ?qu] "

prelim ”aw#’re%%%?%”}hé%rﬁigq)cfJboséi}?ié1YQJeQQ3%§1e&® CtsubsiAPGRtLI ot hectoase

rﬂfge;nvgssel act T o qulh ;s pac eﬂ in a container and then introduced

a Ve er w e exot heryu ¢ .su it o ess

the Iiqui d’li{%r?ﬁf??:W?/rra’rgcsﬁJaﬁsg HGT c?r?ﬁ}{?ecc lzloﬁﬁ%?ﬂ%rgsﬁéén It]%g@%g'eakagne/ gﬂgt
supplied to the hydroexothermc, ﬁsbstance in Euch Al arpuNL e s tai i ng
the hydr oexdtdier APc SURRICHS I8yl v efd® 1t2Fs Fridier o7 e eévo]rogfol e that a
large opening is formed at the breakage of the. container holding fhe
liquid. ThusjréoexosheEmbemendeE2PRgt 1B hetlh ?h?%elﬁoigcﬁ?asﬁ?ural hol es

are formed upon the breakage of the container of the. liquid,
result, the temperature at the hydroexothermic ggbstance part

is elevated and, in its turn, the temperature of the container
holding the preparation is also elevated.

Tn the embodiment of the present invention wherein the
reaction liquid is packed in a container and then introduced
into a vessel together with the exothermic substance, it 1is
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
hydroexothermic substance is contained, a water—absorbing

l) 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 non-
woven fabric may be used therefor. It is also possible to add

a surfactant to the water-absorbing material so as to enhance
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As the liquid stabilizer to be contained in the reaction 1iquid, use can
be made of substances which neither prevent the evaporation of the

chem cal nor lower'the reactivity of water w th the exotherm c substance,
can prevent water from putrefaction during storage and do not deteriorate
the fluidity of water. As exanples of such substances, citation nmay be
made of |liquid stabilizers capable of elevating the tenperature of the
part to be heated (i.e., the vessel containing the thernmal evaporation

prepar at i gihe @ t300"Bwrpmreif(preferably 300 to 400C) within 100 seconds,
preferably 40 to 100 seconds, after the initiation of the absorption of

water by the hydroexeiigs ntge24esdbsbancequituin the tewpertateeeiaan rbe
qui ckly el evated by "the heat evolved after the initiation of the water

supply an i Jds J4rn, - the t eppgnatw-e@f dHen pLepasapiren igdmad lqui ckly
el evat ed ?%‘c? rfsa%tslréergu ?r tﬁg vapor i iaed anount of the cEem’ cal is

i ncreased, whic napl e k {.Cl ati efhdehein chaai cal
Exanpl es dUaHe ﬁeﬁ uclﬂd 1gﬁr':ltt‘)l’il'll%i ggrdrfdn%f%t e %@?gs%bggl}atﬂgr narr;/ ammoni um

conpounds, anphoteric surfactants, . apnLoni rfac ' | GHJH orine
conpounds, "irgal ENSCRFESTE e ﬁﬁgﬁﬁdégaﬁ‘é&f%g {?k%%A%Dan%@%%zgl i quid

stabilizers, acids in the formof salts th f ha L.gh s il and
rel ati vel yLTHixge Rt éRt Pt VBﬁse?ﬁO&eaFaeirc‘ﬁiLghgtgl.e %ngg%ﬁgsﬁ%%%& é:(,

di dehyd tate, di b t d t [ bat
ool £ e et Sy SO R TR 309GROERDY SR ERLPELE PR e

containeruponthebreakageandsuppliedtxnthehydroexothermic
substance in such an amount as attaining the hydroexothermic
reaction equivalence. It is therefore favorable that a large
opening is formed at the breakage of the container holding the
liquid. Thus, it 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, use can be made of substances which neither prevent the
evaporation of the chemical nor lower the reactivity of water
with the exothermic substance, can prevent water from
putrefaction during storage and do not deteriorate the fluidity
of water. As examples of such substances, citationmay be 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

theinitiationof'theabsorptionof‘daterby‘thehydroexothermic
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Some of the quaternary ammoni um conpounds fall within the

surfactants due to the properties thereo f . Exanples therggge?ggrugg
benzal koni um chl ori de, benzethonium chloride and cetyl pyridinium chloride
As the anphoteric surfactants, alkyldiam noethylglycine hydrochloride -
etc., are exenplified. As the anionic surfactants, sodiumlauryl sulfaie
etc. , are exenplified. Exanples of the inorganic chlorine conpounds

i nclude cal ci um hypochlorite, sodium hypochlorite and chlorine dioxide

25 As the gnganikcehl aring compoangdsratuirehl onoi secyawtl ¥ elgyatedRy . are
exenplified. In addition, use may be al so nmade of chlorohexydine’ ’

gl uconat e,%rp{%%y cobharel arebe. c g widsidn dfstheefiatabl suphhy ard
liquid stabilizer is at |east one nenber selected fromthe group

consi sti ng, of, . algohol 8o hengel hom vanhkerd deepbeazablkonbumbenjurdidy su-

. e
crose, aIkﬁTd1an1noefhy gl ycine hydrochl ori de, chlorohexy- dine gluconate,

cetyl pyridini um chl oride, _sodi a |+ {
chlorinateﬂl?%%3?35ﬁ¥?c ééfﬁggﬁglkfg?%%ggggﬁﬁg%%ggmigg$Fﬁ%?gﬁgﬂFﬁggﬁiate’

al cohol s, use can be nade of t I AN :
The. amount Lo THETT 8 EPSCbrFoor caboRear L LeA hhoyerPyraPAeRTEE i

chemical.

Examples of the 1liquid stabilizer include acids,
quaternary ammonium compounds, amphoteric surfactants,
anionic surfactants, inorganic chlorine compounds, organic
chlorine compounds and the like.

Amongtheseliquidstabilizers,acidsjmxtheforﬂuafsalts
thereof have high solubility and relatively high concentration
in practical use. Asexamplesthereof,sodimndehydroacetate,
sodium benzoate and potassium sorbate may be exemplified.

Some<3fthe<quaternar§rammoniun1compounds fall within the
category of surfactants due to the properties theredf.
Examples thereof include penzal konium 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 include

calcium hypochlorite, sodium hypochlorite and chlorine

dioxide.
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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 anbunt as conpared with other liquid stabilizers. A
liquid stabilizer other than alcohols may be used in an effective anount,
for exanple, from 0. 0001 to 10 wWv% (the term"w v% neans wei ght/vol une
%9 , based on water. In contrast, an alcohol may be used as the liquid
stabilizer in an anmount of 5 to 50 v/iv% preferably 10 to 30 v/v% (the
term"v/v% meanssvohamel/gad iarehdor ibasedmpaundser & r 26hWaeaishe yiainguiid
stabilizer evolves an acid gas when heated, it may be neutralized by

addi ng a corReuUNd Vol Wmg exdiasliicf iggs upon heating (cal ci um hydroxi de,
etc.). Now, preferable enbodi ments of the device for the thernal

evaporation of chemgals as, degsei hed ahovel vb! hake idt ushliatedeyitke
attached drawi ngs. In Flg 1, a self -exothernmic. device 1 is provided with

a bottoned ﬁl|lnggk¥ag o CIN qﬁﬁgl < A hydroexotherm c substance Ais
r

packed in thgcﬁé botton1to t e side of this external vessel 2.

This external vessel 2y a,cap 3TBUEsa0lod TERAL AR §0B.BUACoRKINNGIT ©

substance A, qui (caIC|u oxi d i'S enp e external vessel 2

(hi s case, & Fomisra PABr 6 GRECE e 3o Soanbl O oh" s CERE® WALSr Shar st o
material. g@?éﬁé?;f“gg%?gﬁkgéﬁﬂg(%ﬁ¥g¥¥de, benzalkonium chloride, su-
crose, alkyldiaminoethylglycine hydrochloride, chlorohexy-
dine gluconate, cetylpyridinium chloride, sodium lauryl sul-
fate, sodiunldehydroécetate, chlorinated isocyanuric acid and
refined chloride of lime.

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

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

In contrast, an alcohol may be used as the liquid

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

Q

v/v% (the term "v/v%" means volume/volume %), based on water.
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i npregnated with a surfactant, the water-perneability i i

space of the external vessel 1 is dividedpinto 2 rognssbylgpLQYE?iigzner
menber 4. The side-wall of the partition mnenber 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 |ocated concentrically. One end (the top end
in Fig. 1) of the partition member 4 is in contact with a covering nenber
6, while the ot h@r’{e_ﬁ!ﬂﬂe(li”tgadb@tsh:@%li&ﬂdeirre\%lgvesz'anléci@g@@riﬁé@ﬂ@@agédtfhe
bottom of the partition nmenber 4. The bottomplate of the partition nenber

4 has an a{{m%{CaJ;fﬂsé_ Qe spheni saldcshape donmgdirsd casslvihe a basic

hydr oexot her m stance A is packed in the space between the external

peripheral wall an 2 Si |0 titd menber 4 and th
bet ween tH%aﬁoﬁ%%@ene%gngcqgﬁég%b? a%gggﬁgagét%gﬁ?gfate of the pa?t???gﬁ

menber 4. The SUbStanceepfgerrEa]Qq]lbeeeQ%%E greiﬁip@ﬁ_lﬁg &QVi&ngosp@ﬁ@ besmeen the

gﬁrg{dgechra?r?%EYLE€L| j Ion Te b . Thi's space is connected to the
Shether ranattaRrOR SoePOL AP IR SR B e e
ydr oexot herm ¢ substance A is, k6 contained in the |

YESZFLiéegh?ﬁ?ZFsaﬁﬁééheéfdﬁéﬁéPgsThe i nner spaceb8¥t?ﬂgogx?2rﬁgfecgggel 2

In Fig. 1, a self-exothermic. device 1 is provided with

a bottomed cilindrical external vessel 2. A hydroexothermic
substance A is packed in the part from the bottom to the side
of this external vessel 2. This external vessel 2 is a can made
of a metal. As the hydroexothermic substance A, guick ;ime
(calcium oxide) is employed. The external vessel 2 has wa-
ter-permeable holes covered with a water-permeable material.
In this case, a nénwoven fabric sheet 3 is employed as the
water-permeable material. When the nonwoven fabric sheet is
impregnated with a surfactant, the water-permeability 1is
improved.

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

end in Fig. 1) of the partition member 4 is in contact with a

covering member 6, while the other end (the bottom end in Fig.
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a first space located | ower (serving as a container for the exothermc
substance) and a second space |ocated upper (serving as a container for
the thernal evaporation preparation) by a disc partition nmenber 4 provided
i-n the direction orthogonal to the peripheral wall of the external vessel
2, i.e., horizontally in Fig. 3. In this case, the |ower space is shut up
to the outside by the partition nenber 4 which is fixed to the periphery.
The substance to be heated, i.e., the thermal evaporation preparation B
according 19 {he-presentdi pyerié wotticn plfaceet oarthe ipar misriber Mermbéhes,
i.e., in the upper space. 28 Fig. 2 is a perspective view of a

sel f-exot heppi 6, deYLee of WHLRAIS Ragkedidhax vessel 20 adsoFtgho2lshows,
the top opening the external vessel 20 is covered with a cover nenber

6. The covgrginggg‘ﬁg%]igalls_swa%\g,degﬁﬂgmgskﬁgéh_*e%e% QURLAM hd¥r it Bsub-

Bg;hgelki; AR hg?lghSIZran n eating and proYides openings in
. - , . o] i I
selL-Sxpth?EﬁPEeggﬁrkgafﬁggnl%éﬁm%F8$§gl%ggﬁégg%¥%§§hgeg?gggggfIggﬁﬁal
packed in e _vesse 0.,  An othermc reacti liguid W] I
cor}aine;hWHﬂéhania%h%é”ﬁgéwgﬁﬁiﬁ?tE@eJ%%EE}téggdﬁéﬁﬁég‘%ﬁkﬁi?ﬁ%dsbgca

sel f-exot herm c evice 1 as described above. | he e di t i

Fig. 2, th_@t&!@ﬁﬂa‘f—h@rncﬂw%‘()@aifﬁ&rﬂﬁesE?ﬁf:hgﬁﬂ‘gt%]gg‘&?%om:E? %tr%lsqrﬁ%ﬁlepei n
is a bag which is put into a space between the self-exotherm c device 1
and the vessekti2donThembert 4 ndthe Fubsdpse & ERere dGHEAS S lﬁ’atcﬂﬂ?daﬂ)Bve

case or a solid vessel. It
the space between the cover member 6 and the partition member

4. This space is connected to the outside via air-permeable
holes provided in a resin film 7.

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

The inner space of the external vessel 2 is divided into
a first space 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, i.e., the thermal
evaporation preparation B according to the present invention

is placed on the partition member 4, i.e., in the upper space.
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may be made of waterproof paper, resins i

this container is a bag nagepof a fiIn1(g{ugsaﬁhf.fgglIsnngﬁferable that
noi sture-proof filfetc. ) which can be torn without resort to scissors or
a filmhaving a cut end for tearing at one end. As an embodi ment ot her
than the container 21 as described above, a space is prelimnarily forned
in the vessel 20 and the exothermc reaction liquid, which is optionally

packed in a container, is put in the space. To e ]

using this devi aigt Iieiex@tﬂ%rrsrﬁ%cfrjééﬁ:t‘ﬁ%@r‘r’ P?q‘?listfv '?ﬁrﬁa%jtéﬁhﬁcg%eetmﬁ(eéaéveggel
20 may be reacted with the exotherm c substance by externally handling
For exanplie,yiien cont phoeedhohdangeshel éﬂothéﬁnfégre8c§P8HSPi&QQj%%%kéd
in the vessel 20 is broken so as to allow the liquid contained therein to

flowinto ¢ WM?%&e{ i o .
O dd¥ni h@Qx (sl the skilgRd d IV cvresdiwi oAt @eYe ninaraate
exot herm c "substance A, as shown in Fig. 1. Alternatively, the container 20

hol ding the exather Qi i aWias phamtda it g2 i bitokers amd e

exothermc 1iquid contained therein is introduced into a vacant vessel

20. Next, the self:-e eraL¢ deyhge 71 hs chnt ' '
_ € 7 Ntils0 @ni ftyo Helaer
hol di ng tﬁéltg%o‘—i‘ ha? i %Q;Eagtg}sgﬂ F;{%ﬁll d V\?iflﬁerlgbsl@?ﬁi tn: at}?ng tl\ggﬁwd 20

Cher mal VRO S P RT SHAT AT DS HKor B na C e e ot eent invent o are.
usable in égogﬁignrgggge i%gp7QUi%Hkgg§e9%—%§%kﬂ%§mic device 1 can be
stored or used in the state of being packed in the vessel 20.
An exothermic reaction liquid W is held in a container which
can be packed in the vessel 2 together with the self-exothermic
device 1 as described above. In the -.embodiment shown in Fig.
2, the container 21 holding the exothermic reaction liquid W
therein is a bag which 1is 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 oOr metals. It 1is
preferable that this container is a bag made of a film (aluminum
foil,nylon,moisture—prooffilmetc.)whichcankmztornwithout
resort to scissors or a film having a cut end for tearing at
one end.

As an embodiment other than the container 21 as described
above, a space is preliminarily formed in the vessel 20 and the
exothermic reaction liquid, which is optionally packec in a

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

using this device, the exothermic reaction liquid provided in
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vehicles. In particular, these preparations can be appr i

in vehicles such as automobiles, air- planes and traigg ﬁgc:gge;{tﬁnﬁéﬁgfd
goods and el ectrical wiring or roons equipped with computers, ornamental
plants, famly Buddhist altars, etc. In the present i nvention, the
hydroexotherm c reaction liquid contains the Iiquid stabilize} which is
capable of elevating the tenperature at the part to be heated to 300"C or
nore within 100 seconds after the initiation of water absorption by the

hydr oexot hardrve ssiehsbansey Fhussadeaper at urteh & &K@ SO i
_ ; : i eV at¥
to the heat evolved after the initiation of the water ggsor;?;on. Aseg due

resul t, the temperal Wahdfidde reierxeal i ! |

! ! ! plegn the quindld yneal dyaididnd dd?

g%;a!n ? hl&% maxi mum tenperature. OMng to this con;?}uction, t he and

t hem \(/:vgst ceagog)r}e%rﬁ‘é 'Eé?e{‘éié'n eV atwd-kdd ain aflge vt hile efdkAmat i ng
e Th e vessel. Thus, the chem cal can be applied to the desired

. . ] ﬂ)][b\latl

whi ch ensures the_achi eyenent_of .a_ highl i.abl :
effect. i WILH! Dégcrl gft\ﬁuosn ot'¢ hélﬂ'ué\% n%s{:g %58 l% ?gg%\@i%%e%ﬁhgmatl on

sectional view of a device which can Be apgroeLiathy enpl oyed in the

present i neRREhOFILE JUPSBANEE 2P pef§paetive i 19- ! ,
appropri at el y g _ pefSpalfiVe Vi éw”cf "d device which can be

Alternatively, the container 20 holding the exothermic
liquid W as shown in Fig. 2 is broken and the exothermic liquid
Wcontainedthereinisintroducedintoeavacantvessel20. Next,
the self-exothermic 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 evaporation preparations according to the present.
invention are usable in rooms in houses and buildings or various
vehicles. 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 equipped with computers, ornamental plants, family

Buddhist altars, etc.

In the present invention, the hydroexothermic reaction
liguid contains the liquid stabilizer which 1is capable of
elevating the temperature at the part to be heated to 300°C or
morewithinIOOsecondsaftertheinitiationofwaterabsorption

by the hydroexothermic substance. Thus, temperature can be
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enployed in the present 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 tine
passed after the injection of a hydroexothermc reaction liquid, which is
a 0.2% by weight aqueous solution of a liquid stabilizer, and the
tenperature of the hydroexotherm c substance. Fig. 5 is a graph which
shows the relation between tine passed after the injection of a

hydr oexot her [ g1 § eaGtj Hed i @o WheChehs evdRbdy aightt heduedus tsotut i on
of a liqui stanYI I zer, and the tenperature 31 of the hydroexothermc

subst ance. t_Mude fap npodi gent pfsthe, | ftventidmpe rdher presedtte
i nvention %\Fﬁﬁ%ebewa&ees%%bgteogﬁtﬁ greater detail by the follow ng Exanpl es,

but is should pe understood.t ' i ' t ncaNst & weh aSnlxei ng
limted tki"el?%‘f‘b‘?a#ﬁrearf §e| SWﬁg?ga%rg \é%{%]é:{)eg,gd( %%daﬁg"ﬂ‘(a%)n wer e(ﬁerrpl oyed.

<Sample (1) (invention) > 3.85 g of the act] .i.ngredLe , frdbut yl
p hydr oxybesppatet it p. :©691% 36 Fg6§2C8n8f€Elﬁ¥gﬁP§(o?frqr{ex?ﬁt‘gﬁng?(%lg.é@
114C), 0.2 g of a plant essential oil (tea |leaf extract.,.liqui 59
of corn staf&hchadtdy 2 GRRATE DN of (GRS 2ICHES. Y@ﬁ%ﬁl%?@é’h%%g&?ﬂﬂ?y
m xed together and the obtained mxture was processed with.,a rggqhgging
machi ne t ovgsve B gheotegsglanulars prigfardts it Havidng P8 68Pt1il(eﬁe i anet er

of 3 mm o
desired space at the highest efficiency. Moreover, the

evaporation 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
employed in the present invention. Fig. 3 1s a schematic

L sectional view of a device of another embodiment which can be
appropriately employed in the present invention. Fig. 4 is a
graph which shows the relation between time passed after the
injection of a hydroexothermic reaction liquid, which is a 0.2%
by weight aqueous solution of a liquid stabilizer, and the
temperatureofthehydroexothermicsubstance. Fig. 5is agraph
whichshowstherelationbetweentimepassedaftertheinjection
of a hydroexothermic reaction liquid, which is a 1% by weight

aqueous solution of a liguid stabilizer, and the temperature
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5 g of this granular preparation was packed in a vessel and the vessel
containing this preparation was introduced into a container of a thernal
evaporation device:provided with the hydroexotherm c system of a heating
(exothermc) tenperature of about 300 to 400C. <Sanple (2) (conparison)>
Thi s sanpl e contained the sanme active ingredient as that of the above
sanple (1) together with 0.8 g of an inorganic substance (sodium

car bonat e) not nelting at 50 to 300C. Thus, the preparation was not nolten
into a liqu @g@&é%w@&@g 8655028300 C. As a heating neans, the
hydroexothernlc system of a heating (exothermc) tenperature of about 300
to 400C was enployed in this thermal evaporation device too. In each of

t he above sanples (1) and (2) , the device as shown in Figs. 1 and 2 was
enpl oyed as the therpal evapgration eyi.c 6 |.ci um oxi de was
enpl oyed d%a%%é”o%?dEBEXBPﬁe€W$8d§ﬂ8§ aﬁce%hﬁhﬁpge . q"1of wat er was

enpl oyed as the exotherm c reaction Il. d. ,Mre, artlc %ﬂﬁﬂh ng,
the container 21THYPdCGHtheR PRt L AR hgﬁ%?% ?% %?éh%é Le .
water) was torn and the water was poured into vessel

hydr oexot hey ribee §abs PEABE wwpbes cbaJtc#ﬁn?%%iﬂé)e’loe é&ﬁlaietrﬁé‘otoﬁeFﬁﬁF the
evaporation preparation (i.e., the sanple (1) &?) ) mere fed thereinto
t hereby inltvetthgnt he eﬂbthQNﬁtcuedeaétbéﬁpévéﬁﬁﬁ S ESHl e (3)

(reference) >
The follow1ng 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:
liguid), 0.05 g of corn starch and O.7Ig 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 inorganic
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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Al t hough this sanple contained the same active ingredient as that of the
above sanple (1) , it was in the formof an aerosol preparation of the
full injection type. The characteristics of these sanples (1) to (3) were
exam ned. Each sanple was heated or injected and thus the active

i ngredi ent was evaporated. Wen heated to 300C, the granular preparation
of the sanple (1) was nolten as a whole into aliquid (nelting tinme: 5
m nutes). On the other hand, the preparation of the sanple (2) was not -
mol ten as grwhelie 8 0°800 AP 24004t Cngheainng tHembly dir orixuthes)m ian ¢ ysdleind
matters re 33 mained The particle dianeters of the evaporated particles

were measyied pidd a0 BALRREMiRAMBLADLERAUEASE Usiesli by (TDky04 0DRE mulsku K.
K. ) . Mre particularly speaking, each sanple was put into a peat grady

chanber (180 ggyétdﬁgl%p%%é 180 G101 Afboo Sl dwtasyabletobhe nitiation of

t he evapor &% articles evapor Into the chanber were coll ected

Shown 1 Tabl e LIATEBFE 37 s HaTE NS NEBrs port 1o @ Aot o o §17 Fut on
range and the ratio of the dfstribullonfanas td 1R T5dhA0 BaLYat%n
device. 65 g of calcium oxide was employed as the
hydroexothermic sﬁbstance, while 23 ml of wéter 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 evaporation preparation (i.é., the sample (1)
or (2)) were fed thereinto thereby initiating the exothermic
reaction/evaporation.

<Sample (3) (reference)S

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

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

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

300 to 400°C (heating time: 5 minutes) and solid matters re-
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mained.

The particle diameters of the evaporated particles were
measured with an Andersen sampler (manufactured by Tokyo
Daimukku K.K.). More particularly speaking, each sample was
put into a peat grady chamber (180 cm x 180 cm x 180 cm) and,
S minutes after the initiation of the evaporation, the particles
evaporated into thé chamber were collected and measured in the
diameter with the Andersen sampler.

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

distribution range to the median particle diameter.
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Table 2

w a)

Sample No. Median par-|Distribution |Ratio of distribution
ticle di- | range* range to median parti-
ameter (pm) cle diameter

1 (invention) 1.7 0.40-7.0 1/4-4

2 2.0 0.9-4.3 1/2-2

3 3.5 1.75-6.7 1/2-2

*. Particle di

ameterrangeinvolvingabout68%noftheparticles

having the median pafticle diameter as the center (statistical

distribution) ..
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Table 2 f distributioon i Median par- ‘0 o Sanple No.ticle di- Distribution
Rat aneter (gmrange*range to nedian parti- cle dianmeter 1 -
(invention)l.70.40-7.01/4-4 1/2-2 22.00.9-4.3 33.51. 75-6. 71/ 2- 2 * Particle
di anet er -range invol ving about 68% of the particles having the nedian
particle dianeter as the center (statistical distribution) 36 EXWPLE 1

(m | dewproofing/antibacterial test): L (1) Test method To collect nolds
and bacteria inhabiting in the internal CIrCUIt of an autonotive air

condi ti one : E4¥Rsrsba _ § i e gte: doors and wi ndows
of the auton e air condltloner was switched of f and operated in

the ventil 0 d potato dextrose agar mnmedium (contained in a
pl astic ?{5 ?esgnmgthéﬁ

To collect molds and bacteria inhabiting in the internal
circuitofanautomotiveairconditioner,theenginewasstarted
while shutting the doors and windows of the automobile. The
airconditionerwassWﬁtchedoffandoperataﬂintheventilation
mode. A potato déxtrose agar medium (contained in a plastic
Pétri dish of 9 cn in diameter) was located in parallel to the
vent of the air conditioner for 2 minutes (i.e., exposed to the
air fed from the air conditioner for 2 minutes). The
microorganisms thus collected were incubated in a thermostat
at 25°C for 5 days to thereby confirm the growtn of molds and
bacteria. |

In the automobile in which the growth of molds and
pactaria had besan thus proved, the above-described three
samplesweréuseclasdefined. After the treatments, the molds

and bacteria were collected by the same method as described

L)
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Petri dish of 9 cmin dianeter) was |located in parallel to the vent of the
air conditioner f or 2 mnutes (i. e. , exposed to -the air fed fromthe
air conditioner for 2 mnutes). The mcroorganisns thus collected were
incubated in a thernostat at 25 C for 5 days to thereby confirmthe growth
of nolds and bacteria. In the automobile -in which the growh of nolds and
bacteria had been thus proved, the above-described three sanples were used
as defined. After the treatnents, the nolds and bacteria were collected by

the same nmethod crihed 3g abova anthd e stevindlng eondbbictes ief t he
nmol ds andgﬁﬁngfﬁgiq&%?S conparé% before and after the treatnments with the

samples. (2), Test result s, Ihe. i Ldeworiond icpalanidrhach et halnetboptasier

eval uat ed ¥§ §°8P3589 ased on wing criteria, on the basis of
the conditions of the | ds and bacteria before the treatnent. ++:
Conpl et el V(A)nHigit iTRPiheSgrowth of nolds and bacteria. + Inhibiting the

growt h of nolds and bacteria. . Scarcely inhibi.ti t he f s and
bacteria. The r &g g ldeyPsROdn 1 afg&bécé_erw g?gegits L O, 9, TR A

M | dewpr oofi ng/ anti bacterial effect Sanplel23 , ,
M |de&groam{ﬁ%k;nﬂé&ﬂxh&ﬂ%@ﬂOMFﬁﬁgfﬁgﬁfg&ing 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
Mildewproofing/antibacterial R + +
effect

EXAMPLE 2 (deodorizing test):

(1) Test method (sensory test method)

A Petri dish containing a sheet of No. 2 filter paper
(diameter: 90 mm) impregnated with 0.5 ml of an imitated moldy
smellsolution(manufacturedby?ﬁsegawaPerfumeK.K.)oreafish
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

% 1.35mx1.95min height). On the other hand, a tobacco smell
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P EXAM oeoa (1) Test nethod (sensory test nmethod) A Petri dish cont ai ni ng
a sheet of No. 2 filter paper (diameter: 90 mm) inpregnated with 0.5 m of
an imtated noldy -snell solution (manufactured by Hasegawa Per fume K K.)

orafish per se (for testing a fish snell) was placed at the center oi‘ -the
floor of a sensory test box of 2.2 n2 in capacity (0.85 m x 1.35 mx 1.95
mn height) . On the other hand, a tobacco snell 38 was tested by the séme
nmet hod as that of the noldy snell but wusing 1 m of an imtated tobacco

smel | sol ution (manufactuyred . by (Qgaw B
S ey frar: lofK.Hhe Tedd
descri bed “f5ové (eacr?%@ont ai r?i ngmno perafurre) wer e 12uel |y evyalsgfaa]ts]gd@lotres =

injected on the_floor_of the e e fder i
. XL Inl G
for 15 m Mité$ 1 Tﬁl%ﬁ apaﬁrsnlggaeéeﬁﬁ)%%%%o%ﬂefgﬁs Weurtg%rge(;%tned ii@eiﬁshggd

for 10 mnutes. After_ switching off the fans i i
for , the intensity of the
imtated rad Boanikel Feplune s!ﬁcl(s)mal | was sensorily eval uat edyi n the

follow ng manner. (2) Test results By usi t
the maSking . ef fiéut & Neago8BNpIF A B PSE P ROPE THTal LA T & Br Bdes on

the basis of the following criteria. 1: [
t he contr gdedfoine) were ful.%]y evaporated brl\lionjrreacsé(ég%ne{lflgcftlo(ocroro@a{}%aé@ to

sensory test boxes. After allowing to stand for 15 minutes,
inlet fans and veﬁtilation fans were operated in each box for
10 minutes. After switching off the fans, the intensity of the
imitated moldy smell or fishy smell was sensorily evaluated in
the following manner.

(2) Test results

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

basis of the following criteria.

1: No masking effect (comparable to the control lot).
5. Somewhat relieved bad smell as compared with the
) control lot.

3: Noticeable but very weak bad smell.

4; Slight bad smell.

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

The thermal evaporation preparation according to the
present invention (the sample 1) exerted very excellent masking
cffects on the moldy smell and the fishy smell. Table 4 shows
the results on the moldy smell and the fishy smell. Moreover,

the tobacco smell was tested in the same manner. As a result,
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2: Sonmewhat relieved bad snell as conpared with the control lot. 3:

Noti ceabl e but very weak bad snell. 4. Slight bad snell. 5. Very high
maski ng effect (no-bad snell). The thernmal evaporation preparation
according to the present invention (the sanple 1) exerted very excell ent
masking effects on the noldy snell and the fishy snell. Table 4 shows the
results on the noldy snell and the fishy snell. Mreover, the tobacco
snell was tested in the same manner. As a result, 39 the sanple according
to the present i nt.i t of 2t gt 1 88 WHowdabt iee 4o dvaski ng
ef fect SaﬁgF%fiﬂﬁ%gi§§%§§§P?&§g§ Qﬁ%ﬂgﬁisiﬁgl{524 The results of Exanples 1
and 2 as descri hed abovelglearly show that the thermal evaporation
preparaticfn'?“’d?'r hodt D"t her nal evaporation according to the present
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 evaporation preparation (the
Table 4: Masking effect

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

The results of Examples 1 and 2 as described above clearly
show that the thermal evaporation preparation or method of
thermal evaporation according to the present invention 1is
superior in the evaporation performance Qf the chemical (for
example, mildewproofing, antibacterial and deodorizing ef-
fects ) tothecompafativethermalevaporationpreparation(the
sample (2)) and the aerosol preparation of the full injection
type (the sample (3)).

EKQI[[QLQ 3:

By using the above-described sample (1), an experiment
was performed to evaporate the chemical as described above,
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% agqueous solution of sucrose;

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

ethylglycine hydrochloride;
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sanple (2)) and the aerosol preparation of the full injection
_sarrpl e (3)). Exanple 3: By using the above-described slarrpl e (1)tygﬁ (the
experiment was performed to evaporate the chemical as descri bed above
gg(r)r;log_eg_that t he exo;herm’ c reaction liquids of the follow ng ’
sitions were used: Sanple | A 0.2 w v% aqueous sol ution i
chloride; Sanple 2A 0.2 w v% aqueous sol uti oﬂ of sucrose; Sg];rplbgniz*}it Bogl o
W v% aqueous sol ution of al kyl di am no- et hyl gl yci ne hydrochl ori de; 40 I
Sarr}))I e 1B 1 vv/v%%@ulsB soljut §,p0s0fa penzed hepilumioehl of | then zSdripirg B 1
W v% aqueous solution of sucrose; Sanple 3B 1.0 w v% aqueous sol ution of
al kyl di amcrhcl)_- e{crjlé(! gl yci ne hydrochl oride; and Sanple 4 water free from any
addi tive. B 3Rd Resul ts: The tenperature at the part to be heated was

neasured with a_tenperature sensor i i t W enter
X J f
bottom pl ate of THP part Tt | gn Wrrevn%eargﬁéés}%om%o?ﬁp%:%.oy gtI}'ﬁﬁggeghangesoi nt e

t he exoth ict i .
Tt ALt on of t A hedar Thbs o i iU e oettts %ot ifFon (8ECARRY 181 ERE bhe

ethylglycine hydrochloride; and

Sample 4 water free from any additive.
Test and Results:‘

The temperature at the part to be heated was measured with
a temperature sensor being in contact with the center of the
bottom plate of the partition member 4 shown in Fig. 1. Thus
changes in the exothermic temperature with the passage of time

(second) after the initiation of the water absorption were

monitored.

Fig. 4 shows the relations between the time after the
water injection and the exothermic temperature of the samples
1A, 2A, 3A 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

requiredforattainingthistemperatureafterinitiationofthe

water injection.
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monitored. Fig. 4 shows the relations between the tinme af

injection and the exothermc tenperature of the sanples Eir ;2? 32?;ﬁ5 4
while Fig. 5 shows:-the relations between the tine after the wat er ’
injection and the exothermc tenperature of the sanples 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 sanple between the maximum
exothermc tenperature at the can bottomand the tine required for

mthngf S.tenmperature after initiation
o of the water in ectlon 41
Table 5 Maxi mum exother- Tine (sec) for at- SanpleTinme {(sec) Jf

t enper at uf eantpdieni NBindie (wax) nubeaf tak iy 860 €S ¢ o
1A58360110 2A3036550t£ﬁﬁﬁ@5580%ﬂ3)@8986ﬁ28663§%§%§(ggggggagbg gtlmanre
(°C) exothermic tempera-
ture

1A 58 360 110

2A 30 365 60

3A 40 355 80

4 30 380 80

1B 66 340 120

2B 30 350 60

3B 70 - 360 110

These results indicates that the samples 1A, 2A and 3A
allsatisfytherequirementofattainingthenmximumexothermic
temperature exceeding 300°C within 100 seconds (i.e., about 30
to 58 seconds in practice). Also, the samples 1B, 2B and 3B
all satisfy the requirement<3fattaining'thenwximun1exothermic
temperature exceeding 300°C within 100 seconds (i.e., about 30
to 70 seconds in practice).

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

in the present invention.
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3B70360110 These results indicates that the sanples 1A 2A and 3A al

satisfy the requirenent of attaining the nmaxi num exothermc
exceedi ng 300C within 100 seconds (

practice).
attaini ng
seconds (i

Al so, the sanples 1B
t he maxi mum exot herm c
e. , about 30

been proved that excellent evapo-

r
iy X 1 ;
reaction Iﬁ%é%%%‘ in the present i

hydr oexot

exanpl es of the &gﬁr

will be gi

ven, thoug esen

Formul ation Exanple 1: | p-
auryl metREEF9PAT L8127 4 2PEeRE

g perfune

(lemon type)0. 2

g t ot al
present inventlo

is no

Formulation Example 1:
Butyl p-oxybenzoa
isopropylmeéhyl P
lauryl methacryla
1,2,3-benzotriazo
sorbitol
starch.
perfume (lemon ty

Formulation Example 2:
Butyl p-oxybenzoa
isopropylmethyl p
lauryl methacryla
1,2,3-benzotriazo
sorbitol
starch
corn starch
sodium hydrogenca

perfume (green ty

. e . , about 30
2B and 38 al

t enperature
to 58 seconds in

satisfy the requirenent of

t enperature exceeding 300" C within 100

to 70 seconds in practice).

Accordingly, it has

rability can be established by using the
1 ystem and enpl oyi ng the above-descri bed ones as the

nventi on.

42 Exanpl e 4: Now,
H?%ﬁgﬁﬁg?&%%i%&adﬂfﬁgﬂé@!gﬁeokh%&%agr

formul ati on

ordWest i on
t Invention is not restricted thereto.
en ; | RYlret bybughenet 0.4 g
ﬁgo%é?gégﬁgg.glgfg%{%itoI1.9 gugtarch.o.l

'gegtricted thereto.

te 2.
henol 0.
te 0.
le 0.

1.

0.
pe) 0.
tdtal 5.
te 2.
henol 0.
te 0.
le 0.

0.

0.

0.
rbonate 0.
pe) 0.
total 5.
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Forrmul ati on Exanple 2: Butyl p-oxybenzoate2.4 g isopropyl nethyl phenol0.4 g
| auryl nmethacrylate0.2 g 1,2, 3-benzotriazole0.2 g sorbitol0.5 g starch0.1 g
corn starch0.5 g sodi um hydrogencarbonate0.5 g perfume (green type)0.2 g
total 5.0 g. 43 Formul ati on Exanple 3: Butyl p-oxybenzoate2.0 g

i sopropyl net hyl phenol 0.4 g lauryl nmethacrylate0.2 g 1,2, 3-benzotriazol e0. 2
g sorbitol0.5 g starch0.1 g perfune (citrus type)0.2 g total 3.6 g.

I ndustrial Applicability: The thermal evaporation preparations according to
t he presemormwerttican Branslpedi or to the conventional thernal

evaporation preparations or aerosol preparations in the evaporation and

di ffusion of thepftgm Galox MN&zodthese ther mal 2.0 g
isopropylmethyl phenol 0.4 g

lauryl methacrylate 0.2 g
1l,2,3-benzotriazole 0.2 g

sorbitol 0.5 g

starch | _ : 0.1 g

perfume (citrus type) 0.2 g

total 3.6 g.

Industrial Applicability:

The thermal evaporation preparations according to the
present invention are superior to the convenfional thermal
evaporation preparations or aerosol preparations in the
evaporation and diffusion of the chemical. Also, these thermal
evaporation preparations of the present invention would not

i cause rusting of metal goods or electrical wiring and exert no
harmful influence on ornamental plants.

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

provided with many metal goods or ornamental plants.
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evaporation preparations of the present invention would not cause rusting
of nmetal goods or electrical wiring and exert no harnful influence on
ornanmental plants. OMng to these characteristics, the thermal evaporation
preparations of the present invention can be appropriately used in
vehi cl es such as autonobiles, airplanes and trains and placed provided
with many netal goods or ornanental plants. 44 CLAIMS 1. A thernal
evaporation preparation, wherein said preparationis in the formof a
solid at ordinary tenperature but noiizmMdy heating into a liquid as a
whol e, and a chemical enployed as the active ingredient is evaporated from

the ingredients,of x he,prepar alj o thusod | guebed chyrheathagein. S
t hermal evaporation preparation as clained in claim1, wherein fromsaid

preparation |liquefied by heatin [t LC ; I NG~ A ane tal e
di ameter (ByEBF*3 f%nzl%n%ngﬁﬁagﬁrgeggo%a%igl%g¥%icle diﬂ%eté@ﬁaistribution

giving pta (wherein a represents, the standar eviation f fi ey, 4
times as noeh BRLEGHe %&‘ie&ﬁlﬁlgrtlpepeadfﬁ%ejt%ﬁds gngh%}g'o%n%/ié&%r?l.%l, 1/ 4
times as nuch as the nedian particle diapeter) .are eva é){aée%"roﬁr Jhe

t her mal evepBtayeen 5 epa? aficén Es CI&F T 12 a WA 6T 2% wherein all of
the ingredients of the preparation have e%ch %_nel%Ln% QPiQ$ ﬂﬁjling
within a rangeedientenpsotps p3gperation thus liquetied by heating.

2. The thefmal evaporafion preparation as claimed in
claim 1, wherein from said preparation liquefied by heating,
particles having a median particle diameter (p) of 1 to 2 pm
and an evaporated particle diameter distribution giving p+a
(wherein o represents the standard deviation) of 4u (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.

3. The thermal evaporation preparation as claimed in
claim 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.
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45 4. A nethod of thermal evaporating a chem cal conmprising the follow ng
steps: the step of heating the thernmal evaporation preparation as clained
inclaiml with a heating nmeans and nelting said preparation into a liquid
as a whole; and the step of evaporating a chem cal enployed as the active
ingredient fromthe ingredients of the thus liquefied preparation. 5. The
nmet hod of thermal evaporating a chemcal as clainmed in claim4, wherein
said step of evaporating a chemcal 1is one in which the chem cal used as
the active ingredi ghictiisod erapeeahed dv oo tdeinggr edieerica lotosardsinguefi ed
preparation as particles having a nedian particle diameter (p) of 1 to 2
pm and an_evapar.at rt.i dianeter distribution giving }ii+a (wherein
a represeﬁﬁ? tﬁé%gggﬁ aréfﬁggiation) of 4p (i.e., times as nmuch as the

4
medi an particle di angter nd .pt - f Q e€apolbdibihimeseasra¥chRnas the
medi an particl etgiea ?Br%ﬁa}‘tfa@hne@r@tehéﬁégimatlhgr ﬁglo gvéporngt ie%gra chem cal
as claimed in claim4 or. 5, erein sai d heati a i TBaANS Wyt h t he
use of heaf &aiMEhHA" (,%.?slé'ljvﬁwja hyRir8eXo rrﬁlg%[q?eg@ i@ﬁgtg’ggwggn a

hydr oexot herm ¢ substance and a |iquid for the th%r oexot herm ¢ reaction.
46 7. A netlesd réit idvermiie &vdddtHd RP £ CHEMTAIZT R which a ther mal

evaporation preparation is heated by usin eat .
P P Qhe step of evaporati%g a(:ﬁéglcal employed as the active

ingredient from .the ingredients of the thus 1liquefied
preparation.

5. The method of thermal evaporating a chemical as
claimed in claim 4, wherein said step of evaporating a chemical
is one in which the chemical used as the active ingredient is
evaporated from the ingredients of said liquefied preparation
as particles having a median particie diameter (p) of 1 to 2
um and an evaporated particle diameter distribution giving p+a
(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).

6. The method of thermal evaporéting a chemical as claimed
in claim 4 or 5, wherein said heating means is a means with the
use of heat evolution caused by a hydroexothermic reaction

between a hydroexothermic substance and a liquid for the

hydroexothermic reaction.
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evol ved by a hydroexothermn c reaction between a hydroexothermic substance
and a liquid for the hydroexothermc reaction to thereby evaporate the
chem cal used as the active ingredient in the preparation, wherein said
liquid for the hydroexothernmic reaction is supplied so as to be capable of
el evating the tenperature at the part to be heated to 300C or nore within
100 seconds after the initiation of water absorption by said

hydr oexot herm ¢ substance. 8. The method of thernmal evaporating a chem cal
as claimed in chaim hettes &M thairdalli guagot-ar ingeahykoexal hiem mitich
reaction conprises a liquid stabilizer capable of elevating the

tenperaturg ah thg Patiapordeidieapedphpa898e als MyLrad tBiyNusloy sesonds
after the tnitiation of water absorp?lon by said hydroexothermc

subst ance. 9.1 1§ [TPLIQM Ofc JARITA: £YBROEAbLONG R SNEH Ao A gt ned i

formthe groug consistithIf.ZfiPL :g?r éZHa% EEZ?L gaﬁ ??g??lQ?6|;ingium
CPL?rLgﬁétiﬁch§8re ?ng%bﬁﬁﬁpﬁfet_%nggcing %ygrSCﬁFor% e’ %ﬁioﬁgﬁexydine
gehydroaceFé@é?b§hg%?bﬂ%gtgn%ﬁ%c%%%ﬁf?%fgg%%gg%gqﬁééé%ﬁ%%?tgﬁFH%?d%éﬁﬁ
e, 47 in the preparation, wherein said 1liquid for the
hydroexothermic réaction 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 said hydroexothermic substance.

8. The method of thermal evaporating a chemical as
claimed inclaim 7, wherein said liquid for the hydroexothermic
reaction comprises a liquid stabilizer 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 said
hydroexothermic substance.

) 9. The method of thermal evaporationg a chemical as
claimed in claim 8, wherein said liquid stabilizer is at least
one member selected form the group consisting of alcohols,
benzethonium <chloride, benzalkonium chloride, sucrose(
alkyldiaminoethylglycine hydrochloride, chlorohexydine glu-
conate, cetylpyridinium chloride, sodium lauryl sulfate,

sodium dehydroacetate, chlorinated isocyanuric acid and re-

fined chloride of lime.

47



