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SMOKE FUMIGANT FORMULATIONS 

The present invention relates to an 

insecticidal and acaricidal.smoke fumigant fo.t1nulation, 

which is; particularly useful for indoor uses ... · 

For many years, mosquito coils and electric 

5 mosquito mats have widely been used to exteonina~e 

mosquitos, but they are not effective against bedbugs, 

house ticks (Ornithonyssus bacoti), cockroaches. 

10 

For extermination of bedbugs, house ticks, 

cockroaqhes, etc., jet-type smoke fumigant formulations 

have be~n developed. 

In conventional jet-.type smoke fumigant 

formulations, an active ingredient -- which is.mixed 

with a ~~oking agent -- is jetted by the ignition of 

the smoking agent. The conventional jet-type·smoke 

15 fumigant formulations do not exert sufficient insecti­

cidal e'ffects of the active ingredient because a 

considez::able>amount of the active ·ingredient:contained 

in the:jet~type smoke fumigant formulations is 
i '.·'·· 

decomposed by the heat generated from the combustion of 

20 the smoking agent, and because the combustion temper­

a~ure of the formulations is controlled to rather low 

25 

from tbe standpoint of safety,. and, hence, so is the 

vaporizing rate of the active ingredient. 

Accordingly, there has been a strong demand 

for th<;! development of smoke fwn:+.,gant, .;o~ulat,io~.s, 
.',~_:.~:';:· :: ;.'(';~ "i.·· ;~·' 
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which can safely be burned to release the active 

ingredil:'.nt at a high vaporizing rate, thereby exerting 

a potent. insecticidal and acaricidal effects against 

bedbugs., _,house ticks, cockroaches, etc. 

In order to develop much more effective and 

safe in~~cticidal and acaricidal.smoke fumigant 

formula.~lons, the present inventors have extensively 

studied, and, as a result, invented an insecticidal and 

acaricidal smoke fumigant formulation, which comprises: 

(A) 1 part by weight of granules A comprising 5 to 20 

parts by weight of at least one pyrethroid compound as 

an acti v.e ingredient; 

10 to 20 parts by weight of at least one inflammable 

substanc;e selected from the group consisting of 

celluloid and ~olyvinyl nitrate; and 

5 to 50: _.parts by weight of at least one organic blowing 

agent selected from the group consisting of azodi.:.. 

carbonalnide, dinitrosopentamethylenetetramine and 

azobisisobutyronitrile, the bulk specific gravity of 

20 the granl.lles A being 0.3 to 0.9., preferably 0.3 to 0.6; 

and (BJ 0.5 to 4 parts by weight, preferably 1 to 3 

parts by-weight, of granules B comprising 10 to 20 

parts by weight of potassium perch_lorate, 3 to 8 parts 

by weight of potassium nitrate ~nd/or 1 to 5 parts by 

25 weight of potassium chlorate, 7 to 20 parts by weight 

of at least one burning agent S.E!·lected ·from the group 

consisting of starch, lactose, cellulose, sucrose, 

glucoser,, f.ructose and mannitol, '3 to 8 parts by weight 
:<"· 
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of at least ·one heat generation-regulating agents· 

selected· from the group consis.ting of guanidine 

nitrate, dlcyandiamide, phosphoric_guanylurea and 

guanidine·:::~ulfamate, 15 to 30 parts by weight of at 

5 least one'·perchlorate-decomposinq aid selected from the 

group consi~ting of potassium chloride, triiron 

tetroxide1 sodium chloride, copperoxide, chromium 

oxide,· iron oxide, iron chloride, active carbon and 

ferrocene''·and 20 to 50 parts by weight of at least one 

10 inorganic,_·.filler selected from the· group consisting of 

aluminum pxide, clay, perlite, diatomaceous earth and 

talc, the'bulk specific gravity of the granules B being 

0. 5 to 1.1.~ preferably 0. 6 to l. 0 .. 

~he insecticidal and acaricidal smoke 

15 fumigant .formulations of the present invention have 

advantaq~-::5 that the active ingredient is very ef f ac­

tively va:P,C)rized, with· little decomposition, by the· 

coDtbustionof the formulation, and exerts a strong 

·insectic;idal and acaricidal effect against said pests, 

20 and that t~_ey can safely be used indoors since their 

25 

-:: : : 

combustion is relatively mild and_t4e combustion 

temperature is relatively low. 

: The present invention w~ll be illustrated 

below. 

; The pyrethroid compound~ which may be used in 

the insecfticidal and acaricidal smoke f~igant formula­

tiori of fhe present invention include, for example, 

cyphenotti:t":i,n [(RS)-a-cyano-3-phenoxybenzyl (lR)-
· .. :~.:;:. ~ : . 

. :::·:·:./:· 
; : . ·~ :" 

···,·:· .. : 
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cis,trans-chrysanthemate], allethrin [(RS)-3-allyl-2-

methyl-4-oxocyclopent-2-enyl (lRS)-cis,trans-chrysan-

themate], prallethrin [(S)-2-methyl-4-oxo-3-(2-

propynyl)cyclopent-2-enyl (lR)-cis,trans-chrysanthe-

5 mate], tetramethrin [N-(3,4,5,6-tetrahydrophthalimido­

methyl {lRS)-cis,trans-chrysanthemate], resmethrin [S­

benzyl-3-furylmethyl (lRS)-cis,trans-chrysanthemate], 

d-phenothrin (3-phenoxybenzyl (lR)-cis,trans­

chrysanthemate], permethrin (3-phenoxybenzyl (lRS)-

10 cis,trans-3-(2,2-dichlorovinyl)-2,2-dimethylcyclo-

propanecarboxylate], fenvalerate ((RS)-a-cyano-3-

phenoxybenzyl (RS)-2-(4-chlorophenyl)-3-methyl­

butyrate], fenpropathrin ((RS)-a-cyano-3-phenoxybenzyl 

2,2,3,3-tetramethylcyclopropanecarboxylate], trans-

15 fluthrin (benfluthrin) [2,3,5,6-tetrafluorobenzyl (lR)­

trans-3-(2,2-dichlorovinyl)-2,2-dimethylcyclopropane­

carboxylate], cypermethrin [(RS)-a-cyano-3-phenoxy­

benzyl (lRS)-cis,trans-3-(2,2-dichlorovinyl)-2,2-

dimethylcyclopropanecarboxylate], deltamethrin ((S)-a-

20 cyano-3-.phenoxybenzyl (lR)-cis-3-(2,2-dibromovinyl)-

2,2-dimethylcyclopropanecarboxylate] ,·optical isomers 

and stereoisomers of these compounds and mixtures 

thereof. 

In the granules A described above, the mixing 

25 ratio of the pyrethroid compound as an active 

ingredient and the inflammable substance is preferably 

1 to 0. 8-2 (weight ratio}. 

The celluloid used as the inflammable 
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; s'ub~tartC:e, for· the granules A include the celluloid 
· .. · .. :·. ·>· ·.=.~:'..: ., .... 

, itseif>atl.a>·salld solutions of nitrocellulose with 

,p].astidtz~~~such as tricresyl phosphate, dibutyl 
. . :: ·.~ ... ·::,· : ·.· . ;. <.·.: -~ .. 

: phthc:ll.ate''..#~d ·tributyl acetylcitrate. It is preferred 
. .-.··.····· 

5 , that. th~1·~fr:Clnules ·A contain further components, i.e. a 

ce11'u1~ldfs~aJliliting agent and a· heat generation-
. :- .··. > .:: ·. ' :::.;.~_:·: '·· 

regula~i~c;J:,c:lgf!!~t. The amount of. the former agent is· 
. :....·:·;,·:··-. 

; Q .1 ·~o·' s· ·paI;ts:)~y. weight of at least one diphenylamine, 
' .· ·.·.. .. .· . 

'~thyl···~~n~±-c:l.J.it~ .. methyl centralit and 2-nitrodiphenyl-
·.: ........ : .. ·,;··.:: . ~: .. 

·'·· <' 

; a~in.e/ ·an.cf the. amount of the latter agent is 3 to 15 

: p~rts ·· .~;··~~ig:ti:t of at least one guanidine nitrate, 

'dicy!7ricii.andc:lE!l 4'nd.nitroguanidine. 

:· > ·~·f:. neces,sary, the granules A may further 
. . . . : ... ·~· .. ; 

· conta~~ i/:·~9 •SO parts by weight of at least one 
.. ,_·.;-:. 

15 ·inorg~p..i.~::'filler such a aluminum oxide, clay, talc, 
· .... :,:.·,,· . 

. diatomClc~dii.s earth and perlite and 3 to 15 parts by 
·.··= .. \:. · .. ·.;.·· 

···· . . ··: 

weiqht;C>f '#;! least one blowing-regulating agents such 

as zi~(::.\~~~d~ and calcium stearate. Further, the 

· granu·l~~-:l\:-·~y contain antioxidants (e.g. BHT), 
..... ·, .. ... . 

~O · effic~~;·'~hhanper ·(e.g. piperonyl butoxide, MGK-264, 

s~421~ ;etc.~]_, pe+fumes and deodorants. 
,;-.-.: .. ·:::\·.:·.\· ·:-.: . 

><"':::):n producing the granules A, usually, the 

predetE!rmi~ed amounts of the aboye components and a 
··· .... ·.'···· 

sui ta:ble·;alliourit of water or a lower alcohol (e.g . 
. : !_·>.\·:~.'.)-.·:~.\·:. ~: 

25 methyi<·~i:9oho'i') ·,are mixed and kne~ded together, and the 

resulti~4<~i~ture may.be granulated into granules and 

dried ;~ccd?~ding to a usual method to obtain the desired 
: ~ ·.·• : ~-~ 

granu~~s ::A)i 0 In qrder to facilitate granulation, it is 
.. =· :··.··::. 
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pref errE!d: •to add 0. 1 to 4 parts by weight, more 
•:·. ~ 

preferably 0.5 to 3 parts by weight of a thickening 

agent (e.~·9· methyl cellulose, hydroxypropylmethyl 

cellulose} as. a granulation aid . 

. >·The particle size of the granules A thus 
. ·,··.::-

obtaine(i .. l.s usually 0. 5 to 3. 5 mm, preferably l. 0 to 

2. 5 mm. 

· The granules B described above may contain 

0 . l to 4, ;:parts by weight, preferably 0 • 5 to 3 parts by 

10 .weight .of a thickening agent (e.g. methyl cellulose, 

hydroxYJ?rppylmethyl cellulose) ~s a granulation aid. 

In prod.uc1,ng the granules B, usually, the predetermined 

amount of>the above component~ and a suitable amount of 
• ... ··: 

water ar,e.; mixed and kneaded together, and the resulting 
.:: __ :;:· 

15 mixture is granulated into granules and then dried the 

granule$ according to the usual method. 

The particle size of the granules B thus 
,. . 

obtained•.is usually 0. 5 to 3. 5 mm, preferably 1. 0 to 
: ·,:'. ·. 

2.5 mm. 

20 · ··: :::Th,e' smoke fumigant forxµulations of the 

25 

present·/~nvention are usually prepared by packing each 

or a mi~"i;:U.re of the thus obtained granules A and B into 
. .· ., ~ 

a conta.i.ner (e.g., paper cylinder), and then setting an 

igniting agent such as a formed ~hermit. 

By igniting the s~oke·fumigant formulation of 

the pref;~nt invention, the vapor of the active ingredi­

ent is efficiently spread in a moment in a large space. 
; .. : ,: .: . ~ 

Thus, the' fdrmulation of the present invention can 
: ·;_. ·:"': . .-:~· ::-:: : .:; ~ 

~:.:..... : 
·.·: 

;. ,· .. 

. '"·.;:· 

j :·~ ' 
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effectively exterminate not only mosquitos or flies but 

also ins~rtitary pests such as bedbugs, house ticks, or 

cockroaches hiding behind or under furnitures or other 

things. ~oreover, from the standpoint of possibility 

5 of causing fires, the smoke fumigant formulation of the 

present 'invention is safe and, hence, particularly 

suited for indoor uses. 

The present invention will be illustrated 

more sp~cifically with reference to the following 

10 examples and comparative examples, but it is not to be 

interpreted as being limited to these examples. 

In each example, all part.~ mean a part by 

weight. 

Example 1 

15 The granules A having a bulk specific gravity 

20 

25 

of 0.4 wa~ obtained by mixing 15 parts of cyphenothrin, 

17 parts of celluloid, 28 parts of azodicarbonamide, 

0. 4 part· of diphenylamine ( herei.nafter referred to as 

DPA), 29.1 parts of perlite and 10 parts of zinc oxide, 

kneadin9 :· and mixing the resulting mixture with 0 . 5 part 

of methyl.cellulose and a suitable amount of water, 

granulating the resulting mixture according to a usual 

method, and then drying the granules. 

The granules B having .a.bulk specific gravity 

of 0.92 were obtained by mixing 10 parts of potassium 

perchlorate, 3 parts of potassium chlorate, 10 parts oe 
lactosel'.·6 parts of guanidine nitrate, 10 parts of 



·~· 

------· .... ----------

· ... ·;/' 

- 8 -
·;r. 

potassiunr chloride, 15 parts of triiron tetroxide, 20 

parts q·f aluminum oxide and 25 parts of kaolin clay, 

kneadin.9:: and mixing the resulting mixture with 1 part 

of metr,iyi cellulose and a suitable amount of water, 
·':..· 

s granul~ting the resulting mixture according to the 
. ~- .... 

usual me1:;hod, and then drying the granules. 
·.:··=:·. 

A smoke fumigant formulation was obtained by 

pu~tinq·lo.o g of the granules A obtained above in a 
.··.·;; .. 

cylindrical paper container (diameter 36 mm; height 80 
. ·.; .... 

10 nun), l~ying a glass wool net on the granules A and then 

puttitjglS.O g of the granules Bon the net. The. 

vapori:zing rate of the active ingredient (cyphenothrin) 
: :·· ~ . ·. · . 
. :· .. ·. 

of th~; ,'.~esul ting smoke fumigant formulation was 
·:·'· ... 

measui:,~<::i according to the following method to find that 
.. ··., 

15 it was 78%. 

. . ~: ' .. 

Methdt:t.;for measuring vaporizing rate of the active 
··:·;:'.;i .. :·.·.·. 

·ingreci'ient 

In measuring-the vaporizing rate, an 

inst~ent shown in Fig. 1 was used. One hundred grams 

20 of sJJ~~ca gel is packed in a glass filter 3 and the 

lowe,r::·;par~ of the glass filter is connected to a 

su<:i~ion pump. 

The ignited smoke fumigant formulation was 

immec:i~,ately placed on a wire net 2a in the body 2 of a 

25 con~~:iner, and the body was covered with a covering 

An air-drawing cock 4 is opened, and the 

<.~·~/ ~: .. 
: .. : ~ 

···.·. <· ..... 

·':'' 



- 9 -

generated smoke was suctioned at a rate of 25 ml/min. 

from the iower part of the glass filter. 

After thirty seconds from the completion of 

fuming of the smoke fumigant formulation, suction was 

5 stopped.· The insides of the covering container 1, the 

body 2 of the container and the glass filter 3 were 

washed with acetone, and the washings and an acetone 

extract obtained by extracting the silica gel in the 

glass filter 3 with acetone were combined. The amount 

10 of the collected active ingredient contained in the 

15 

combined acetone solution was measured by gas chromato­

graphy, and the vaporizing rate of the active 

ingredient was calculated according to the following 

equation: 

vaporizing 
rate (%) = 

amount of the collected 
active ingredient 

amount of the active ingredient 
in. the smoke fumigant formulation 

x 100 

20 Example 2 

· The granules A having a bulk specific gravity 

of 0.34 were obtained by mixing 15 parts of cypheno-

thrin, 19 parts of celluloid, 32 parts of azodicarbon­

amide, 0.4 part of DPA, 23.1 parts of perlite and 10 

25 parts of zinc oxide, kneading and mixing the resulting 

mixture with 0.5 part of methyl cellulose and a 

suitable amount of water, granulating the resulting 

mixture according to a usual method, and then drying 
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the granules. 

·orhe granules B having a bulk specific gravity 

of 0.8.w~re obtained by mixing 10 parts of potassium 

perchlorate, 3 parts of potassium chlorate, 10 parts of 

5 lactose, 6 parts of guanidine nitrate, 10 parts of 

potassium chloride, 15 parts of t.riiron tetroxide, 20 

parts of aluminum oxide and 25 parts of kaolin clay, 

kneading.· and mixing the resulting mixture with 1 part 

of methyl cellulose and a suitable amount of water, 

10 granulating the resulting mixture according to a usual 

method, and, then drying the granuies. 

· In the same manner as in Example l, the smoke 

fumigant.formulation was obtained by packing a cylin­

drical paper container with 10.S g of the granules A 

15 and 16.0 g of the granules B, both of which were 

obtained· above. The vaporizing rate of the cypheno­

thrin of this smoke fumigant formulation was measured 

by the sain~ method as used in Example 1 to find that it 

was 70%. 

20 Example ,3 

The granules A having a bulk specific gravity 

of 0.31 were obtained by mixing 20 parts of cypheno­

thrin, 19 parts of celluloid, 32 parts of azodicarbon­

amide, 0.4 part of DPA, 18.1 parts of perlite and 10 

25 parts of zinc oxide, kneading an:d mixing the resulting 

mixture with 0.5 part of .methyl cellulose and a 

suitable· a:~ount of water, granulating the resulting 



<, 
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mixture according to a usual method, and then drying 

the granuie$. 

<The granules B having a bulk specific gravity 

of 0.8 were obtained by mixing 10 parts of potassium 

S perchlorat:,~·, 3 parts of potassium chlorate, 10 parts of 

lactos·e, ::6; parts of guanidine nitrate, 10 parts of 

potassi~ chloride, 15 parts of triiron tetroxide, 20 

parts of ~luminum oxide and 25 parts of kaolin clay, 

kneading. iartd mixing the resulting mixture with 1 part 

10 of methyl cellulose and a suitable amount of water, 

granulati~g the resulting mixture according to a usual 

method, a'nd then drying the granules • 

:In the same manner as in Example l, the smoke 

fumigant.formulation was obtained by packing a cylin-

15 drical pap~r container with 10. 5 q of the granules A 

and 16.0 g of. the granules B, both of which were 

obtained·.· ~s above. The vaporizing rate of cyphenothrin 

of this s~o~e fumigant formulation was measured by the 

same metboq as used in Example 1 to find that it was 

20 75%. 

Comparat.~~.~: ~xample 1 
: . ~-;;: ·::: :·. :.- "<' . 

· ··.'The granules A having a bulk specific gravity 

of 0.32~~~re.obtained according to Example 1. The 

granules>J3 having a bulk specific gravity of 0.7 were 

25 obtainea,.o;by mixing 17.S parts of celluloid, 18 parts of 

guanidi~e. :nitrate, 5 parts of copper oxide, 5 l>arts of 
·_::'·:;·_., 

dicyand,i:Ei,~i~e and 53. 5 parts of kaolin clay, kneading 
·. :·:· ;'_.: ·.. . :·:· .. :. :.~.·. 
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and mixing<i,the resulting mixture with 1 part of methyl 
;.< ... 

cellulose'attq a suitable amount of water, granulating 
·.·;. 

the resul_t.;ing mixture according to a usual method, and 
.;'·. 

then dryi~~ the granules. 

I.IJ. the same manner as in Example 1, the smoke 

fumigant foi:rttulation for comparison was obtained by 

packing a;:/sylindrical paper container with 11. O Q' of 

the grartu].;~f:i A and 16.0 g of the granules B, both of 

which were;obtained above. In this case, the granules 

10 B do not~britain potassium perchlorate, potassium 

nitrate o;;·~otassium chlorate and a particular burning 

agent unl~~~ the smoke fumigant formulation of the 

present , i.nvention. The vaporizing rate of cyphenothrin 

Of this S~Qke fumigant formulation was measured by the 

15 same meth.bd. as used in Example 1 to find that it was : •'. ~ .: . : ·. 

46%. 

. ' 

Comparatfv:e · Example 2 
. .. ... 

. :>~he granules A having a bulk specific gravity 

of 0.3 weJ:-e obtained by mixing 20 parts of cypheno-
"•, .::· ~ .. ~· 

20 thrin, 7S(pilrts of azodicarbonamide and 4 parts of zinc 

oxide, :k1l~ading and mixing the resulting mixture with 1 

part of _h~di:oxypropylmethyl cellulose and a suitable 

amount o~;:·water, granulating the resulting mixture 

accordin.~f<~o a usual method, and then drying the 
·· .. ···'· 

25 granulE!sO The granules B having a bulk specific 

gravity 9~ 0.8 were obtained according to Example 1. 
"•· .•. · 

The smo~~ ... _~.~igant formula ti on· for comparison was 
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obtained.~~:· rttixinq 10. 5 q of the granules A and 16. 0 g 

of the qr~·rt~1es B, both of which were obtained above, 
. . ··;( ... : .. 

and packih~;· a cylindrical paper container (diameter 33 

min, heigh·:t1. 50 nun) with the resulting mixture. In this 

case, the ... '.~~anules A do not contain the particular 
. · .. :: ; 

inflammabJ'.::e substance unlike the smoke fumigant 

formulati6n of the·pres~nt invention. The vaporizing 

~ate of cyplienothrin of this comparative smoke fumigant 

1:ormulat:~~~was measured by the same method as used in 
,,_. .. ,. 

10 ·Examplel:to find that it was 38%. 
"; .· 

Example 4· .·· .. · 

:,The smoke fumigant formulations were obtained 

by mixin<i =11. 3 g of each of the granules A havinq a 

bulk specf~ic g~avity of from 0.32 to 0.65 and 16.0 g 

15 of the q~ci!lules B having a bulk specific gravity of 

0. 9 I all: of: which were produced according to Example 1,. 

and packj;~cr: a cylindrical paper container (diameter 33 

mm, heig~~:50 mm) with the resulting mixture. The 

vaporizihg: ·#ate of cyphenothrin of these smoke fumigant 
···:···.·., .. ,· . 

20 formulat~~l1S was measured by the same method as used in 

Example t~· The results are shown in Table 1. 
·;":· .·. 
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Table 1 

Bulk specific 
gravity of the 

granules B 

0.90 

0.90 

o·.90 

0.90 

0.90 

Vaporizing 
rate 
( % ) 

70.1 

73.0 

71.0 

65.0 

60.0 

,. The smoke fumigant formulations were obtained 
. ;: 

,by mixiil:~ :is.a g of each of the granules B having a 

·bulk spE!~·~fic gravity of from 0.6 to 1.0 and 11.0 q of 

5 the gra~µfa.!s A having a bulk specific gravity of O. 4, 

all of.· .~~ich were produced according to Example 1, and 
.·.· .. 

packing:>:a>cylindrical paper container (diameter 33 mm, 

height ;~·d:~i~) with the resulting mixture. The vaporiz-

ing rat~:fof cyphenothrin of these smoke ~umigant 
.... :·:,'' 

10 f ormul~t.i!Ons was measured by the same method a~ used in 
\ :· 

:·.-·.'i··· 

ExampleO'i." The results are shown in Table 2 . 
.. · .. ·; .. 
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Table 2 

.... 

Bulk specific Bulk specific; Vaporizing 
gravity of the gravity of the rate 

granules A granules B ( % ) 

0.40 0.60 61.8 

0.40 0.77 63.0 

0.40 0.82 67.3 

0.40 0.90 73.0 

0.40 1.00 70.0 
.·.· 

Example 6 

1:1. 3 g of the granules A having a bulk 

specific gravity of 0.4 and the varying amounts 

described in Table 2 of the granul,.~s B having a bulk 

5 specific ~ravity of 0.9, all of which were produced 

according to Example l, were mixed. in the· weight ratio 

of from l: 0. 8 to 1: 3. 5. Thereaft,~'r, the smoke fumigant 

formulations were produced· by pac~ing cylindrical paper 
·.·:·· 

containers (diameter 33 m) with the mixture obtained 

10 . above. The vaporizing rates of ¢yPhenothrin of these 
... ~-: 

smoke fumigant formulations were :'~easured by the same 

method as used in Example 1. The·~·results are shown in 

Table 3. ' 



Table 3 

.· .· '. ·:··; ·.···. 
·' 

. ., 

.. . · ./·::'. ~··.:~·:. ·.:· ·, ·' . ·'·'····· . 
. · .. , ~-

. . A:B Granules Grariuie.s 
A B (weight ratio) 

11.3 g 9.0 g 1:0.8 

11. 3 g 11.3 9 1:1 

11. 3 g 17.0 9 1: 1. 5 

11. 3 g 22.6 9 1:2.0 

11.3 g· 28.3 g 1:2.5 

11. 3 9 33.9 g 1:3.0 

11. 3 g 39.6 9 1:3.5 

. · __ ·-·: aetght. ·of- .. 

cyllndri:cai · . - .. 

paper container 
(mm) 

50 

50 

50 

50 

70 

70 

70 

vapori,~iI\g .. 
rate (%) 

50.1 

53.4 

66.8 

64.5 

58.5 

54.1 

51. 7 

.... 
0\ 

. "fi} .:1 
-i• 
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.· <1\n example of an insecticidal test using the 

:smoke fUl1li'c,1ant formulation of the present invention will 

·be shown(below . 

. Example 7 

··.In a large chamber which is a rectangular 

parallel·epiped having a floor area of 300 cm x 400 cm 

and a hel9ht of 230 cm were put two plastic cups 10 

which contained 10 German cockroaches (Blattella 
:;.::·; .. 

,qermanic·a'J and two plastic cups 11 which contained 5 

10 Americancockroaches (Periplaneta americana) as shown in 

Fig. 2. ':Separately, a corrugated cardboard box 12 of 30 

cm x 30 cm x 30 cm was prepared, and a slit of 5 mm x 10 

cm was ~~de at each central part of four sides of the 

box so that it was parallel to the floor. The box was 

15 then set on the floor of the chamber·. Further, one 

plastic c~p·containing 10 German cockroaches and orie 

·plastic cup containing 5 American cockroaches were also 

put in ~his corrugated cardboard box. The smoke 

fumigant.':formulation obtained in Example l was ignited 

20 and put6n the center 13 of the floor of the chamber, 

and the inside of the large chamber was smoke fumigated . 
.. ; . 

After 3hours, the cockroaches were taken out of each 

plastic cup and transferred to a clean container 

containing· bait and water. After 3 days, the condition, 

25 dead or, alive, of the cockroaches were observed. 

As a result, it was found that the mortality 

of the t~s-t;. cockroaches was 100%. 
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·.~hat is, the cockroaches could be effectively 
. ; .. : 

controlled because the generated smoke fumigant entered 

the corrqgated cardboard box even through the slits made 

in the box. 

5 BRIEF DESCRIPTION OF THE DRAWINGS 

10 

Fig. 1 is a sectional view of the instrument 

used to measure the vaporizing rate of the smoke · 

fumigant formulations of the present invention in 

Examples_l to 6 and Comparative Examples 1 and 2. 

Fig. 2 is an illustrative view of the large 

chamber used to confi.on the cockroach-controlling effect 

in Example 7. 

l. Covei;ing container 

2. Body of the container 

15 2a. Wire· net 

3. Glass filter 

4 • Air-drawing cock 

10. Plastic cup c~ntaining_German cockroaches 

11. Plastic cup containing American cockroaches 

20 12. Corrugated cardboard box 

13. Position at which the smoke fumigant formulation 

was.set. 
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CT"'AIMS ·.,·: 

1. 
. ~''.' 

· Arlinsecticidal and aca~itidal smoke fumigant 
·.·, . . 

formulatic)n,comprising granules A having a bulk specific 

g;-avi ty o:f·: 0. 3. to 0 . 9 and granules B having a bulk 

specificgpa.v:ity of 0.5 to 1.1, said granules A compris­

ing 5 to ~.P· .. :Parts by weight of at least one pyre.throid 

compound Cll:$ ·-an active ingredient, 10 to 20 parts by 
·. . . 

weight of: :~t least one inf lanunable substance selected 

from the· .. grb_l.lP consisting of celluloid and .polyvinyl 

nitrate cind 5 to 50 parts by weight of at least one 

organic blo~~ng,agent selected from the group consisting 

of azodiciar.b,on~ide, dinitrosopentamethylenetetramine 

and azobisi$obutyronitrile, said granules B comprising 

10 to -20 pa~sby weight of potassium perchlorate, 3 to 

8 parts b)"~ight of potassium nitrate and/or 1 to 5 

parts.by.weight of potassium chlorate, 7 to 20 parts by 

weight·o:t:a.t least one burning agent selected from the 

group cont;;{sting of starch, lactose, cellulose, sucrose, 

glucose, fr\ictose and mannitol, 3 to 8 parts by weight 

of at least ::=one heat generation-requlating agent 

selected ~-i:;~m the group consisting of guanidine nitrate, 

dicyandiaipid.e, phosphoric guanylurea and guanidine 

sulfamatef .is to 30 parts by weight of at least one 

perchloratE!~decomposing aid selected from the group 

consisting of potassium chloride, triiron tetroxide, 

sodium chloride, copper oxide, chro.mium oxide, iron 

oxide, iron· chloride, active carbon and ferrocene and 20 

to 50 pat.ts :~y weight of at least one inorganic filler 
·=··: .~· . ··:·., 

· .. :.;, •; .: . 

. ; ~ . 

. ···.;.· 
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selected froif.: the group consisting of aluminum oxide, 
·· .... : 

; ;,; :. 

· clay, .·perlite,_ · diatomaceous earth and talc, and the 

mixing .. ratib (weight ratio) of said granules A and 

granuies B h~ing 1 to 0.5-4. 
·::·::-' .. ·:.·:_···::· 

:· .. \' 

2. A· formulation according to Claim 1, wherein the 

granules A :.~~htain 0 .1 to 5 parts by weight of at least 

one . celluJ.~ld 
·: : :· :.:~: ._: 

stabilizing agent selected from 

dipheriylam;1.#~·, ethyl central! t, methyl central! t and 2-
. ~: :.-

nitrodiphenylaiiline, 3 to 15 parts by weight of at least 
. . . -.-.::.'.·:"='. .. ·.·: 

one tl,.aat ::~~c:!neration-regulating agent selected from 

guanidine ni'";r:,ate, dicyandiamide and nitroguanidine, and 
: ·. ·:, 

0. l to 4 pa~~~ . by weight of at least one granulation aid 
.·,_,· .. 

selected ffc)i'n· methyl cellulose and hydroxypropylmethyl 
. . ··.· . . 

.. ·\'._.· ... ' 

cellulose,., :~;nd the granules B contain 0. 1 to 4 parts by 
-·::· . :-.. 

weight of at least one granulation aid selected from 

methyl cell~;~se and hydroxypropylmethyl cellulose. 

3. A· fqr@.ulation according to Claim ·1 or 2 wherein the 

bulk spe~il£E~'"gravi ty of the granules A is 0. 3 to 0. 6. 
:-,,,._. 

4. A for~~l~tion according to any one of the preceding 
. :::_;·· .. ···. 

claims, ~ti~,~~in the bulk specific gravity of the granules 

a·is 0.61:ol.O. 

·.; :· 

5. A for·iillilation according to any one of the preceding 
. -~-~\: .·; .. ':.:·.: .· 

clain\~, : 'wfiercaii} the mixing ratio (weight ratio) of the 
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6. A formulation according to any one of the preceding 

claims, wherein the mixing ratio (weight ratio) of the 

pyrethroid compound and the inflammable substance in the 

granules A is l to 1-2. 

7. A formulation according to any one of the preceding 

claims, wherein the pyrethroid compound is cyphenothrin, 

allethrin, prallethrin, tetramethrin, resmethrin or d­

phenothrin. 

8. A formulati~n according to any one of the preceding 

claims wherein the py_rethroid compound is cyphenothrin or 

d-phenothrin. 

9. A method for controlling insects and acarines which 

comprises fumigating a locus where insets and/or acarine.s 

inhabit with a formulation as claimed in any one of 

Claims 1 to-8. 

10. Use of 'a formulation according to any one of claims 

1 to 8 as an. insecticide or an acaricide. 


