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long time and is capable of evaporating or volatilizing the chemical at a

room temperature and yet at a reduced amount of energy.

Background Art

There has also been known an electric mosquito-repellent
utensil as a means to expel noxious or harmful insects such as mosqui-
toes. This apparatus has a mat or core impregnated with a chemical and
is operated with a power supply available in a house and converted into
thermal energy to heat the mat or core, thereby thermally volatilizing
the chemical. This means, however, has the inconvenience that it cannot
be used where the power supply is unavailable.

In order to resolve this problem, a study is en route to develop
a portable mosquito-repellent apparatus powered with a battery to ob-
tain heat energy sufficient to thermally volatilize a chemical. A battery
used by such an apparatus consumes up quickly and it is now the situa-
tion that it is hard to make the apparatus practically usable.

Debugging methods proposed in an attempt to resolve this
problem includes, for example, a method in which a porous carrier such

as of a resin is impregnated with dichlorvos which is an organophos-



-1 phorus chenical and hung in the air, and a nethod in which such a car-
rier.is accoomodated in a receptacle to allow the chem cal under the fan's
-wi nd force to volatilize and diffuse. However, the use of an orga-
nophosphorus chenical to expel harnful or unhygienic insects has nmet wth
consuners' resistance fromrise in safety awareness these days, and
nei t her of these nethods has been found satisfactory. Accordingly, on
payi ng an attention to transfluthrin, a pyre- throid chem cal, which is
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which a porous carrier impregnated with this chemical is ventilated
with an air flow from a fan to volatilize and diffuse the active ingredient.
The apparatus has been found effective to certain harmful or noxious
insects such as mosquitoes, but its expelling efficacy so far not very
sufficient as yet. In order to make up for the insufficiency in expelling
efficacy, there is no choice but to make larger in size the carrier to make
it impregnable with a larger amount of the chemical.

It should also be mentioned that a debugging apparatus or
utensil capable of volatilization at a room temperature and thus finding
frequent opportunities of being used outdoors or in a field is more port-
able or handy as the apparatus or utensil is smaller in size. However,
with the chemical described above, the problem with the size of the ap-
paratus or utensil are left unresolved.

Accordingly, it is an object of the present invention to provide a
method of debugging by chemical volatilization that makes a debugging

apparatus advantageously smaller in size, that allows an active ingre-

dient to thermally volatilize not only by electric heating but at a lower




tenperature using a warner packed with chem cal material, and further that
permts an active ingredient to volatilize spontaneously. D sclosure of the
‘I'nvention The present invention provides in a formof inplenentation
t'hereof a debuggi ng net hod of excluding or expelling a harnful or nox- ious
insect by chem cal volatilization, characterized by using a prepara- tion
contai ning a chem cal which is non-organophosphorus chem cal and which is
hi gher in vapor pressure than d, d - T80 - prallethrin and higher in
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which is higher in vapor pressure than d, d - T80 - prallethrin and
higher in debugging potency than transfluthrin.

According to the present invention, using a chemical prepara-
tion which is higher in vapor pressure than d, d - T80 - prallethrin al-
lows an active ingredient to thermally volatilize not only by electric
heating but at a lower temperature using a warmer packed with chemi-
cal material. Also, a battery may be used to rotate a fan and to allow an
active ingredient to volatilize with a wind created by the fan. Further,
an active ingredient can be volatilized spontaneously and thereby a
debugging can be carried out where a power supply is unavailable.

Further, high debugging potency of a chemical for use in the
present invention permits using the chemical effectively in a reduced
amount, enables its carrier or carriers to be reduced in volume, and
makes a debugging apparatus advantageously smaller in size, compact
and portable or handy.

These and other features, objects and advantages of the pre-
sent invention will become more readily apparent to those of ordinary

skill in the art from the following detailed description of the preferred



" Brief Description of Drawings In the acconpanying drawings: Fig. 1 is a
graph that depicts potencies with tine of various technical products under
-test in an enbodi nent of the present inven- tion. Best Mdes for Carrying
Qut the Invention An explanation is given in respect of an enbodi nent of
the pre- sent invention. In order to provide a satisfactory nmethod of
debuggi ng noxious or harnful insects by volatilization of a chem cal which
resolves prob- lenms in the prior art as discussed hereinbefore, the
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Best Modes for Carrving Out the Invention

An explanation is given in respect of an embodiment of the pre-
sent invention.

In order to provide a satisfactory method of debugging noxious
or harmful insects by volatilization of a chemical which resolves prob-
lems in the prior art as discussed hereinbefore, the investigations of the
present inventor indicate that lines, vapor pressures and debugging
potency or efficacy of chemicals must primarily be taken into account.
In order for such a method to be practical, it has also been made clear to
be essential for the same to satisfy the requirements stated below.

(1) Lines of Chemicals

Such chemicals as diazinon and dichlorvos have for long been
well known as organophosphorus insecticides. These chemicals have
been processed into a powder material or an oil solution or emulsion as
an epidemic prevention or agricultural chemicals. Among organophos-
phorus chemicals, dichlorvos which is volatile at a room temperature

has also been made available in the market in the form in which it as a




'g_roups to oppose the use of any organophosphor us chem cal. Under the

ci rcunst ances, the practice of a debugging nethod by a volatile chem - cal
-according to the invention permts refraining fromusing an organo-
phosphorus chem cal. (2) Vapor pressure A chemical for use in this aspect
of the present invention should have a vapor pressure nore than that of d,
d- T- 80 prallethrin. This requirenent not only enables a chemcal if
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(2) Vapor pressure

A chemical for use in this aspect of the present invention
should have a vapor pressure more than that ofd, d - T - 80 prallethrin.

This requirement not only enables a chemical if heated to vola-
tilize at a lower temperature but also enables a chemical to spontane-
ously volatilize or to be volatilized by the force of a wind created by a
fan. Thus, the requirement permits a chemical to volatilize with a
minimum amount of energy.

(3) Potency to exterminate noxious or harmful insects

A chemical for use in this aspect of the present invention
should have a potency to debug that is higher than that of transfluthrin.
This requirement enables a chemical to be minimized in volume.

At this point it should be noted that the terms “debug” and
“exterminate” are used herein not only to mean “kill” in the narrow sen-
se but to mean “knock down”, and “expel” or “drive out” from a space in
which-human being is existent. If the insect is a mosquito, they are also

used to mean stop it from bloodsucking. Thus, the term “potency” or



In order to confirmthe correctness of the foregoing points of view
according to the present invention and to affirmthe presence of a

-chem cal (technical product), three types of experinmentation stated be- | ow
have been conducted. ~ Narrow ng down chemicals (technical products) by
pre- limnary tests (screening tests); ~ Survey on vapor pressures of

chem cals (technical prod- ucts) by vapor pressure conparative tests; and ”
Checki ng potency (efficacy) by chem cal efficaciousness tests 1.
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chemical (technical product), three types of experimentation stated be-

and em penthrlnf ang rethr0|dt£echn c%l

low have been conducted.
B Narrowing down chemicals (technical products) by pre-
liminary tests (screening tests);
B Survey on vapor pressures of chemicals (technical prod-
ucts) by vapor pressure comparative tests; and
B Checking potency (efficacy) by chemical efficaciousness
tests
1. Preliminary tests (screening tests)
In order to understand if pyrethroid technical products A, B, C,
D,E, F, Gand H whose structural formulae have not yet been elucidated
are usable chemicals for a chemical volatilizing debugging method ac-
cording to the present invention, they were subjected, together with
existing pyrethroid chemicals, to comparative debugging efficacious-
ness tests and comparative vapor pressure tests.
First, debugging efficaciousness tests were performed. For the
criterion of judgment to compare degrees of efficaciousness, the effect of

blood sucking by mosquitoes of rats was adopted. On this, the following



after energence. Sanple chemical volatilizing form Using a liquid type
electric nosquito repellent utensil, a liquid agent (referred to bel ow as
~"sanple |iquid") obtained by diluting each of the sanple chemical with a
solvent in a varying concentration was allowed to volatilize. Method used
for tests: A test was conducted in two 8 straw mat (13.2 nR) roons, one as
a treatnment zone and the other as a non- treatnent zone, both in a no-w nd
state and at a constant roomtem perature of 32 C. In the treatnment zone,
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Sample chemical volatilizing form: Using a liquid type electric
mosquito repellent utensil, a liquid agent (referred to below as “sample
liguid”) obtained by diluting each of the sample chemical with a solvent
in a varying concentration was allowed to volatilize.

Method used for tests: A test was conducted in two 8 straw mat
(13.2 m?) rooms, one as a treatment zone and the other as a non-
treatment zone, both in a no-wind state and at a constant room tem-
perature of 32 C.

In the treatment zone, three cages each with a rat confined
therein were placed equidistantly spaced apart (about 20 cm) in the
center of the test room. The mosquito repellent utensil placed on the
floor surface of the center of the test room was preliminarily electrically
energized to operate, and to thermally volatilize each of the sample liq-
uids and fumigate the room therewith for a period of 30 minutes, and
then about 100 (one hundred) of sample mosquitoes were released into
the test room. After 2 hours following the release of the mosquitoes, all
these sample mosquitoes were knocked down by using a mosquito re-

pellent mat, and the number of the mosquitoes which had blood sucking



treatnent zone) - Total bl oodsucking proportion in the non-treatnent zone
X 100 Al so, on the basis of these anmounts of volatilization and rates of
-bl oodsucki ng prevention, an anount of volatilization at a 50 %rate of

bl oodsucki ng prevention (1C50 value) and an amount of volatilization at a
90 % rate of bloodsucking prevention (IC90 value) are found and shown in
Table 1 bel ow. Table 1 Bl oodsucki ng Preventive Anmounts of Volatilization
and Potency Ratios of Chem cals (including technical products) Chemcal 1C
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Empent hri irhlg', 1tigOpor'ong’i*t?igﬁ]2)'f2bloodsucking was found.
A rate of bloodsucking prevention was derived from the propor-
tions of blood sucking in the treatment and non-treatment rooms as
expressed as the following equation:
Rate of bloodsucking prevention = (Total bloodsucking propor-
tion in the non-treatment zone — Total bloodsucking proportion in the
treatment zone) — Total bloodsucking proportion in the non-treatment
zone X 100
Also, on the basis of these amounts of volatilization and rates
of bloodsucking prevention, an amount of volatilization at a 50 % rate of
bloodsucking prevention (IC;, value) and an amount of volatilization at
a 90 % rate of bloodsucking prevention (ICy, value) are found and shown
in Table 1 below.
Table 1

Bloodsucking Preventive Amounts of Volatilization and Potency Ratios of

Chemicals (including technical products)

Chemical IC 4, Value Potency Ratio IC 4, Value Potency Ratio
(primary body) (mg/hr) {(Etoc 100) (mg/hr) (Etoc 100)
d,d-T80 - pralle- | 0.0081 100.0 0.039 100.0

thrin (Etoc)

Transfluthrin 0.0430 19.0 0.134 29.2
d1,d-T80 -~ alle- | 0.0630 12.9 0.412 9.5

thrin

d-T80 - fu- | 0.1170 6.9 0.270 14.4
ramethrin

Terallethrin 0.3650 2.2 1.028 3.8
Empenthrin 1.1390 0.7 3.354 1.2

A 0.0041 197.1 0.0079 496.8

B 0.0047 172.3 0.0083 469.9

C 0.0062 130.6 0.0112 348.2

D 0.0460 17.5 0.1830 21.3

E 0.0590 13.7 0.1740 22.4

F 0.1230 6.6 0.7240 5.4

G 0.2890 2.8 0.8970 4.3
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- (0. 28902. 80. 89704.3 -$ H 0.4020 2.0 11.2780 T3.1 Wiile in Table 1 relative
potency ratios with the potency of d, d - T80 -prallethrin (Etoc) assuned
to be 100 are shown, noting that chem cals which are nore efficacious than
transfluthrin are AA Band C and d, d - T80 - prallethrin (Etoc) and the
| atter nust be excluded from the standpoint of vapor pressure, it proves
that chdmcals (fechnioc@?0 produf?®) A B anfli.@88re usahlélfor a debugging
met hod according to the present invention. 2. Conparative vapor pressure
tﬁsts Nf-zxt, by using gas chromatography, the various chemcals in- cluding
chemcals A B o . i i dgbuggi ng
1 caci ousness § BufE L FENCE - Otk edidRel R ERAREL ARABRLY Br pR 10T, 0F)
as regards eir L. pr r as,.C 0 y iits
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shoul d al%lbd ed t'hat as an'i rnal standard substance

the standpoint of vapor pressure, it proves that chemicals (technical

products) A, B and C are usable for a debugging method according to the
present invention.
2. Comparative vapor pressure tests

Next, by using gas chromatography, the various chemicals in-
cluding chemicals A, B and C screened out by the foregoing comparative
debugging efficaciousness tests were compared with d, d - T80 - pralle-
thrin (Etoc) as regards their vapor pressures.

The gas chromatography test as its temperature conditions had
an initial temperature of 60 C, and a temperature rise of 5 C per
minute up to a maximum temperature of 250 C which was held for a
period of 5 minutes whereupon the process ended.

The filler used was made up of methyl silicon polymer which is
non-polar.

It should also be noted that as an internal standard substance
use was made of sebacic acid - n - butyl and added to confirm that there
was no deviation in retention time from one test to another.

Retention times for the various chemicals are listed in Table 2
in the order of shorter to longer.

Table 2

[ Chemical | Retention Time (min)




"use was nade of sebacic acid - n -'butyl and added to confirmthat there
was no deviation in retention time fromone test to another. Retention
-times for the various chemcals are [isted in Table 2 in the order of
shorter to longer. Table 2 Chemical Retention Tine (mn) | -9 diethyl
tol uam del6.5 Enpenthrin20.1 Terallethrin23.3 transfluthrin23.6 C24.5 A25.1
B26.4 dl,d-T80-allethrin26.6 d,d-T80-prallethrin (Etoc)27.1 Phenothorin33.7
Note that diethyl toluam de, not insect killer technical product, was used
to take [dtkatyhtofuanide ef erence. Fromthe [8st¥ results shown in Table 2_|it is
seen th fEm,{@Eﬁﬂ-—Gal—S——A——-B and Ccin vaht! nraceiira ara lowar than
JTerallethnin - > "~ 0 T s v e T,
transf | Uttt —hrgher—than o —d—— g%~ prattethrim —and are thus
chem calWnich are suitable for _use [#.5he debugqgi ng net hod accordijng to

the pregent in- vention 3 Conparativezidebugging efficaciousness tegts
US| ng c B cale A P _Aan C roonnd oanb 264, s A oAy H A

em-eat-sA—B—and—C-ser-eened—oti; By —the—pret-mRary—tests—at est
H H L 1 1 PRI DL L hd I L 1 4
I n whi ct & TR VT i ¥ Bl T T T Zed spontanepust y (EXxanpte 1)
Phenothorin 33.7

Note that diethyl toluamide, not insect killer technical product, was used to take
data for reference.

From the test results shown in Table 2, it is seen that chemi-
cals A, B and C in vapor pressure are lower than transfluthrin but
higher than d, d - T80 - prallethrin, and are thus chemicals which are
suitable for use in the debugging method according to the present in-
vention.

3. Comparative debugging efficaciousness tests

Using chemicals A, B and C screened out by the preliminary
tests, a test in which they were volatilized spontaneously (Example 1)
and a test in which they were volatilized as subjected to a fan wind
power (Example 2) were carried out.

Example 1 (qualification as spontaneous volatilization chemi-
cals)

Using chemicals A, B and C screened out by the preliminary
tests, efficaciousness of each of them when allowed to volatilize sponta-
neously was compared with that of transfluthrin when allowed to vola-
tilize spontaneously.

Sample preparations (chemicals and their carriers according to
the present invention):

A non-woven polypropylene fabric (made by Idemitsu Petro-

leum Chemicals Co., Ltd., product name RW2100, density 100 grams/m?)



~and a test in which they were volatilized as subjected to a fan wind power
(Exanple 2) were carried out. Exanple 1 (qualification as spontaneous
-volatilization chem cals) Using chemcals A B and C screened out by the
prelimnary tests, efficaciousness of each of them when allowed to

vol atilize sponta- neously was conpared with that of transfluthrin when
allowed to vola- tilize spontaneously. Sanple preparations (chem cals and
their carriers according to the present invention): A non-woven

ol ypr opyl f i de. by ldem.t P - 116Al S.: G0, ..Ltd.
Br oégct pﬁofn‘g&ﬁggb%bgp(cdngnvgﬁ yoﬁﬁglnlévrl%llrjrglﬁ%a%flgag]fm%g?r%%g %léﬁ@ﬁ%ef/as coat ed
ith h . sol uti, 10 ARYRN tal % hem cal
A B, C anatrirae b By e batimL A B EENT I B el 000
i1l ti ti hem cal dit i A
non- voverBBEBPOR PERb of RBFPee {0 0L A0 Pet ro- | eum Chem cal s Co. .
Ltd., product n R/A2100, densi t 1Q0h'rgri1r5§/ar§12& itsocf r?‘?ersm X 40 cm was
coated with a h§§§W@a§%Vﬁ?ﬁ3ﬁp8fa%Bﬁ AT T3 Yot ainiing 1 % (W V) of
t fluthri left to dry, f 24 h (effec- .ti munt, of chem cal :
SRS Y R R R R S AT ST X A
oom Wt B VAR B o33 18 Lne centehygl dhatest 100 L Hhe vol ure

of 33 nB8 edc e e cafrier as prepared
n

oS F0ve 8 LS WA OB TS T ARG e 0o
3 containing 1 % (W/V) of transfluthrin and left to dry for 24 hours (effec-
tive amount of chemical: 1000 milligrams).
Testing method: efficaciousness tests in a 8 straw mat room
with a volume of 33 m?
In the center of the test room with the volume of 33 m?® (3.65 m
X 3.65 m X 2.5 m high), each chemical carrier as prepared as above
was placed as hung on a hook suspended in the center of the room to let
the corresponding chemical volatilize spontaneously for a period of 3
hours. Thereafter, a triangular net casing (20cm X 20cm X 16.4 cm
high) of 16 mesh nylon net containing 10 (ten) female adult common
house mosquitoes (Culex pipiens pallens) was placed as hung in an area
at each of the four corners (spaced from the wall surfaces at a distance
of 90 cm) at a height of 150 cm from the room floor and was exposed to
the chemical atmosphere. The number of knock-downs with elapse of
time from the exposure was observed in the room to calculate a KT,
value according to the Bliss’' probit method.
A test was also conducted likewise for the comparative chemi-
cal and its carrier,

After the tests ended, the samples chemicals were let volatilize



hours. Thereafter, a triangular net casing (20 cm X 20 cm X 16.4 cm high)
of 16 mesh nylon net containing 10 (ten) fenmal e adult comon house

"nosqui toes (Cul ex pipiens pallens) was placed as hung in an area at each
of the four corners (spaced fromthe wall surfaces at a distance of 90 cn
at a height of 150 cmfromthe roomfloor and was exposed to the chem cal
at nosphere. The nunber of knock-downs with el apse of tinme fromthe
exposure was observed in the roomto calculate a KT50 value according to
the Bliss._ nr.qbi 2 A t s_.al ducted }iLkew for the
conpar atise&lctﬁgr@n&-lgg}élr}%gnr % §§3a¥$}ségp§%f§%%r#ﬁ%ret %é?g gﬁgg%? StRe sanpl es
cheni cal s, yier, L 6L YoLAt L 2805 i1 SRODLANEOHS I, Lhe, Loom.ofy 3 gonst ant
tenperature o S0°RC A Re L AL BLT VRAS repéat & at > i Fel 4P iePva's and
ef ficaci ousness was .t hen ex- am ned each time. Results of the tests are
shown in TRbTEs®3°4N0 4 bel ow and also in Fi g. 1. Table 3 Rel ation between
El apsed Ti nme and,Pot.ency.in, case of .Sponta s Vol atil,iza- tion Sanple
chem cal A Sanp %S%lﬁser?l}((t:iéf j:s Ssaarr?pﬁhe“(': érrlriqga}l ¢ gall}df’;\ﬁisbfel ﬂ‘fvharrl‘ﬁakf so (mn)
changi ng .vvi%h e{ apsed tinme (hr) 0 168 336 504 672 864 105 120 134 153 168
184 2016 646 0 8 6.5 4.55.3 6.2 7.2 9.6 8.5 8.8 9.7 8.9 11. 12. 11.5

Table 3

Relation between Elapsed Time and Potency in case of Spontaneous Volatiliza-

tion
KT sp (min) changing with elapsed time (hr)
0 168 336 504 672 864 105 120 134 153 168 184 2016
6 0 4 6 0 8

Sample chemical A 6.5 45 53 6.2 7.2 96 85 B8 9.7 89 11. 12, 11.5

3 2 8 8 5 0 0 0 0 7 60 50 0
Sample chemical B 86 7.5 77 74 6.4 79 80 80 84 86 96 10. 9.87

4 3 7 8 5 0 0 0 0 0 0 40
Sample chemical C 5. 75 75 69 7.9 12. 10, 11. 12. 15. 20, 25 27.8

3 3 5 5 8 60 70 50 60 90 70 90 0
Transfluthrin 11. 8.7 9.1 13. 12. 17. 15. 20 18. 28. 30. - -

10 3 7 40 10 20 60 40 80 10 40

Table 4

Relation between Elapsed Time and Potency in case of Spontaneous Volatiliza-

tion
KT 55 (min) changing with elapsed time (hr)
220 235 252 268 285 302 319 336 352 369 386 403 4200
8 2 0 8 6 4 2 0 8 6 4 2
Sample chemical A 13. 16. 17. 18. 17. 24, 27. 31. - - - -
60 80 20 60 70 60 80 60
Sample chemical B 11. 10. 12, 12. 13. 14. 18. 20. 22. 26. 28. 25, 32.7
70 80 00 70 50 90 60 70 90 80 00 60 0
Sample chemical C 30, - - - - - - - - - - - -
60
Transfluthrin -

From the results of Example 1, it is seen that chemicals A, B
and C as used to volatilize spontaneously are each higher in potency and

also longer in retention time than transfluthrin.



'328850000760500 86 7.57.77.46.47.9808.08.48.629.6
10. 9.87 4378500000040 5.57.57.56.9 7.9 12. 10. 11. 12. 15.
-20. 25. 27.8 3355860 7050609 7090 0 11. 8.7 9.1 13. 12. 17. 15.

20. 18. 28. 30. 10 3 7 40 10 20 60 40 80 10 40 Table 4 Rel ati on between
El apsed Tinme and Potency in case of Spontaneous Volatiliza- tion KT 50
(mn) changing wthel apsed tinme (hr)
2202352522682853023193363523693864034200 820864208642 Sanpl e chemi cal

A13.16. 17. 18. 17. 24 27,31, - 7 - _6080206070608060 Sanpl e cheri.cal ..
B11.10. 12. 12. 13.133981S .2@.“2’%‘@%‘. SE0 339 180 a0, GRB60 609 5808306880 Sanpl e

chem cal #Eg%r ----------- Transfluthrin60 Fromthe results of Exanple 1, it
is seen t %ﬁgﬂicals A, B and C as used to volatilize spontaneously are

cach I gher | PRLENOY, B 380 RAGCE L1 LSLEMAS, Loy KR

volapi!izat%qn %hgﬂjcags% kbinﬁ gggnica S Q? % ﬁgd C Sﬁ_ee ed qut by the

prel i mi nafy s.efficacioyepess of sach el £ham BhER Brsphdth Yah Eabed 178

volatili Zv%ixpty fgr(fear\}vas compared with that of transfluthrin when caused to
volatilize by the wind force.

Comparative preparation (chemical and its carrier):

A piece of paper was prepared impregnated with a solution of
transfluthrin of 300 milligrams and was ventilated with a wind from a
fan rotated by a motor at 1700 rpm to allow the active ingredient to
volatilize and diffuse into the environment.

Sample preparation 1: A chemical A solution of 300 milligrams
was used in place of the transfluthrin solution in the comparative
preparation.

Sample preparation 2: A chemical B solution of 300 milligrams
was used in place of the transfluthrin solution in the comparative
preparation.

Sample preparation 3: A chemical C solution of 300 milligrams
was used in place of the transfluthrin solution in the comparative
preparation.

Living tests were conducted in a 8 (eight) straw mat (13.2
m?)room in which each of the preparations above was made active for 12
hours a day. It has been found that the comparative preparation was
effective (no mosquito bite) for about 40 days and Sample preparations 1,

2 and 3 in contrast were effective for about 90, 120 and 70 days, respec-

tively.



w nd force was conpared with that of transfluthrin when caused to
volatilize by the wind force. Conparative preparation (chemcal and its
~carrier): A piece of paper was prepared inpregnated with a sol ution of
transfluthrin of 300 mlligranms and was ventilated with a wind froma fan
rotated by a nmotor at 1700 rpmto allow the active ingredient to

vol atilize and diffuse into the environnent. Sanple preparation 1. A

chem cal A solution of 300 mlligrans was used in place of the

transfluthrin SOAthg@egtnr fsngtogg&rr;@g{ﬁgwﬁ sHRGERAL gtrgggraégﬁma ghar ation

2: A chemcal B'solution o rams wds U I'n place o
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preparati gns is thu seen t ha for exanple to retaln their efficacy
for a sang'Heli 08°m§31aF§ & 3%%@?8ns 1, 2 and 3 may have the contents of

their respecti VeItC em e no’tec? +34 g CcRemlcal f)/eeparatlon for use in the

present invention may contain a repellent such as diethyl toluamide, an
anti-oxidizing agent such as BHT, an insect growth control agent such
as hydroprene, a synergist such as piperonyl butoxide, and/or any
other insecticide, mite killer or microbicide not mentioned earlier (but
excluding organophosphorus chemicals).

Among others, a method according to the present invention
provides advantages as stated below.

Using a chemical preparation which is higher in vapor pressure
than d, d - T80 - prallethrin allows an active ingredient to thermally
volatilize not only by electric heating but at a lower temperature using
a warmer packed with chemical material. Also, a battery may be used to
rotate a fan and to allow an active ingredient to volatilize with a wind
created by the fan. Further, an active ingredient can be volatilized
spontaneously and thereby a debugging can be carried out where a pow-
er supply is unavailable.

High debugging potency of a chemical for use in the present
invention permits using the chemical effectively in a reduced amount,

enables its carrier or carriers to be reduced in volume, and makes a




ingredients significantly |less, and may al so nmake them smaller in size,

t han the conparative preparation. It should be noted that a chem cal
"preparation for use in the present invention nmay contain a repellent such
as diethyl toluam de, an anti-oxidizing agent such as BHI, an insect
growt h control agent such as hydroprene, a synergi st such as piperonyl
but oxi de, and/or any other insecticide, mte killer or mcrobicide not
mentioned earlier (but excludi ng or ganophosphorus chem cal s) Anong

ot hers, thod accordi ng to.t resent alTVre”t' on rowg dadva%nt ages as
st at ed beﬁi% ERRE AP R TR agé{f‘n A at i°6H whi ¢h1% ﬁlﬁlﬁ’é‘l’: R NApor
pressure it)han g ﬁ T80 - prallethrin allows an active ingredient to
thermally Vocfa #Pf%e not only by electric heating but at a | ower
tenperature usin packed. wlt .ch m cal teri a battery
my be used o &Mﬁgﬁﬁ PR NG SR esBeed derrPedi ArehbE
volatiliz createdt n active, ingredient
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effectlvgl |n aé%g f enables it. rrtler ord carr{g to be
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preferredfortms f enbod vmt 1 ﬁln a net hod of
vol ati | i zPN§*'a?LAefiPal ° |"sn t°8 boep ﬂﬁﬁ@?gt%éﬁr?%?ﬂs sﬁ’é’ﬁl F8¢PBRure i s
purely i1} ug}orra&llt(\e/ren ?\ge Ials)pplcatlons o% the invention will, no doubt, be sug-

gested to those skilled in the art after having read the preceding disclo-
sure. Accordingly, it is intended that the following claims be interpret-
ed as compassing all alterations, modifications, or alternative applica-

tions as fall within the true spirit and scope of the invention.



interpreted as Iimting. Consequently, w thout departing fromthe spirit
and scope of the invention, various alterations, nodifications, and/or
‘alternative applications of the invention will, no doubt, be sug- gested to
those skilled in the art after having read the precedi ng disclo- sure.
Accordingly, it is intended that the followng clains be interpret- ed as
conpassing all alterations, nodifications, or alternative applica- tions as
fall within the true spirit and scope of the invention. The C aimWat is
cl ai med iii iﬁ A debuggi ng nethod of expelling a harnful or noxious insect
by chem c ilization, characterized by using a preparation con-
taining a chenicaﬁu%qg%qaisey?g-organophosphorus chem cal and which is

hi gher in vapor pressure Yhen'd, d - T80 - prallethrin and higher in
debuggi ng potency than transfluthrin.

1. A debugging method of expelling a harmful or noxious insect
by chemical volatilization, characterized by using a preparation con-
taining a chemical which is non-organophosphorus chemical and which
is higher in vapor pressure than d, d - T80 - prallethrin and higher in

debugging potency than transfluthrin.



