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‘. ISOTHIOCYANATE VAPOR-GENERATING AGENT,
GERM-DESTROYING TREATMENT METHOD USING
5 . ISOTHIOCYANATE VAPORS AND APPARATUS THEREFOR

Technical Field:
This invention relates to an isothiocyanate vapor-

generating agent,:a germ-destroying treatment method using
10 isothiocyanate vapors and an apparatus for carrying out a germ-
destroying treatment using an isothiocyanate.

Technical Background:
) Various foods, glass products such as lenses, leather
15 products such as leather boots, leather jumpers and fur coats
and products of paints and pastes formed of starch or cellulose
are apt to mold. This considerably reduces validity of the
goods or calls for waste disposal thereof.
Apart from mold, increased growth of harmful
20 microorganisms, too, considerably reduces validity of the goods
or demands for waste disposal thereof. For example, in the case
of foods, there are caused problems of fermentation and food
poisoning due to increaséd growth of bacteria.
It is known to seal-pack an article together with
25 an oxygen absorber with a packing material and to maintain the
oxygen concentration within the pack below 1 % or less for the
purpose of preventing the article from molding. While this
method can effectively prevent generation of mold by aerobic
_ bacteria, this cannot be an effective means for preventing
30 increase and gtowth of anaercobic bacteria which account for food

poisoning or fermentation.
It is also known to seal-pack an article together with

an ethanol-emanating agent and to fill the inside of the pack

with ethanol vapors for the purpose of preventing the formation
35 of mold and the grdwth'of ordinary bacteria. With this method,

satisfactory effect cannot be obtained unless ethanol which is

expensive is used in a relatively large amount.
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1s a major component of wasabi. For example, Japanese Published

Unexamined Patent Application No. Sho-57-99182 discloses an
agqueous emulsion composition obtained by emulsion-dispersing, in
water in the presence of an emulsifier, a solution of ISOTC
dissclved in an oil. This aqueous emulsion composition is used
15 by mixing into a food so as to sterilizing the food. However,
the incorporation of such an aqueous emulsion into foods is not
preférable not only because taste of the foods deteriorates but
. also because ISOTC in foods is apt to decompose. Japanese
Published Unexamined Patent Application No. Sho-58-63348
20 discloses a method for preserving vegetables and fruits wherein
the vegetables and fruits are packed in a packaging vessel
together with a synthetic zeolite which has a pore diameter of
5-10 i and which is impregnated with ISOTC in a proportion of
about 5 % by weight. The ISOTC-impregnated zeolite does not
25 emanate an effective amount of ISOTC vapors in air. It can
adsorb moisture in air when subjected to a high humidity
condition of a relative humidity of 90 % or more with the
simultaneous generation of ISOTC adsorbed therein. This known
method has problems because the synthetic zeolite with a pore
30 diameter of 5-10 i to be used as an absorbent of ISOTC is
expensive and because the amount of.ISOTC'adsorbed thereto is
very low of about 5 % by weight. The known, ISOTC-absorbed,
synthetic zeolite has also a drawback because it cannot emanate
ISOTC vapors unless it is subjected to a high humidity
35 condition. Thus, the ISOTC-adsorbed, synthetic zeolite is not
effectively utilized as a general ISOTC vapor-generating agent.
As described in the foregoing, several techniques for
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35 of.nDId and the growt h of ordinary bacteria. Wth this nethod,
satisfactory effect cannot-be obtained unless ethanol which is
expens Ve 4s used in a relatively | arge anount.

- 2- - Further, a nunber-o8 wi | dew proofing agents and anti -
bacterial agents are hltherto known. Mst of these chem cals, however,
have toxicity to human bodies so that the use thereof is subjected to

severe restrdestrpying germs with thenuaeepfofSARFEuWBLChr d8uat BaRATI ng an
antim crobi glngredidtst | OF @48aBit BLEt RnkRAWN. HERESEKE! h¥neFHE EHBmVA@EBbhotS
known satisfactory from the practical standpoint.

It is the prime object of the present invention to

5 provide an easy to handle, ISOTC vapor-generating agent
ﬁtilizing ISOTC which is a major ingredient of wasabi and
various products containing such an agent}

Another object of the present invention is to provide

- a method for germ-destroying treatment of various articles using
10  ISOTC vapors. '

It is a further object of the present invention to
provide an apparatus for carrying out germ-destroying treatment
using ISOTC.

The present inventors have made various studies in

15 order_to accomplish the above objects and, as a result, have
found, on the basis of payment of attention to the fact that
ISOTC is an oily liquid, that the amount of ISOTC generated can
be advantageously and finely controlled by controlling the
concentration of ISOTC in a solution obtained by dissolving

20 ISOTC in an oily liquid having a vapor pressure at 30 °C of 2
mmHg or less and that germ-destroying treatment of various
articles can be effectively advantageously performed, without
encountering any noticeable deterioration of working
environments by contacting the various articles with ISOTC

25 vapors generated from the solution.

The present inventors have also found that an easy to
.handle ISOTC-vapor'generating agent capable of generating ISOTC
vapors in a controlled amount is obtéinable by impregnating a
porous adsorbent with the above ISOTC solution.

30 The present inventors have further found that an easy

' to handle ISOTC-vapor generating agent capable of generating
ISOTC vapors in a controlled amount is obtainable by
incorporating the above ISOTC solution into a gel-like substance
or by encapsulation thereof. _

35 The present inventors have further found that various
products with germ-destroying action is obtainable by using the
above-mentioned ISOTC'vapof-generating agent.
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liquid in a proportion of 0.01-50 % by weight concentration,
said oily liquid having a vapor pressure of 2 mmHg or less at
30 °C or from an ISOTC vapor-generating agent containing said

15 solution.

In accordance with the present invention there is
provided an ISOTC vapor-generating agent containing a porous
substance impregnated with the above ISOTC solution.

In accordance with the present invention there is

20 provided an ISOTC vapor-generating'agent composed of an
encapsulated substance containing the above ISOTC solution.

In accordance with the present invention there is
provided an ISOTC vapor-generating agent composed of a gel-like
substance containing the above ISOTC solution.

25 : In accordance with the present invention there is
provided various products exhibiting a germ-destroying action
and containing-the above ISOTC vapor-generating agent.

In accordance with the present invention there is
provided a method for the germ-destroying treatment for an

30 article characterized by contacting the article, packed with a
material permeable to ISOTC vapors, with ISOTC vapors.

In accordance with the present invention there is
provided a method for the treatment of an article for destroying
germs characterized in that said method comprises steps of:

35  introducing an ISOTC in the form of vapors or liguid
microparticles into a germ-destroying treatment chamber to form
an ISOTC vapor-containing atmosphere in said germ-destroying
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treatment chamber to effect germ-destroying treatment;

discharging the atmosphere gas from said germ-destroying

treatment chamber after the germ-destroying treatment; and
removing the ISOTC vapors from the discharged gas.

In accordance with the present invention there is
provided an apparatus for the treatment of an article for
destroying germs, characterized in that said apparatus comprises
a germ-destroying treatment chamber provided with a feed conduit
for introducing an ISOTC into said treatment chamber
therethrough and a discharge conduit for discharging the
atmosphere gas from said treatment chamber therethrough; a
storage vessel connected to said feed conduit and accommodating
the ISOTC; and a device connected to said discharge conduit for
removing vapors of the ISOTC.

The term "germ-destroying action" used in the present
invention is intended to refer to "antimicrobial action" which
includes both germicidal action and germistatic action. The
term."germ" herein is intended to involve bacteria, fungi,
spore, alga and other harmful microorganisms.

The ISOTC vapor-generating agent according to the
present invention is applied, by virtue of strong germ-
destroying action of ISOTC vapors generated therefrom, to a food
field and various other fields which involve problems of growth'
of harmful microorganisms. For example, the agent is used for
the prevention of mold of foods or for the prevention of mold
which grows on various solid surfaces -such as glasses and
concrete walls. Further, the agent is used for the prevention
of rot or fermentation of foods and for prevention of
deterioration of the freshness thereof. Furthermore, the égent
is used for_destroying.body odors such as armpit odors, sweat
odors and foot odors or for preventing the generation of such
odors through the prevention of bacterial decomposition of sweat
and sebum. Because of its fungicidal effect, the agent may be
used for the treatment of skin disease caused by fungi such as
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satisfactory fromthe practical standpoint. It is the prine
obj ect of the present invention to 5 provide an easy to handle, 1SOIC
vapok- generating agent ~utilizing I'SOTC which is a major ingredient of
wasabi and various products contairgng such an agent.

Anot her object of the present invention is to provide a nmethod for
germdestroying treatment of various articles using 10 | SOTC vapors.
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sol ution. *nvention, mustard oil may be used as 'suc

10 : The present invention will next be described in
detail.

(1) Preparation of ISOTC Solution in Oily Liquid:
_ The solution emanating ISOTC vapors according to the

15 present'invention is a solution obtained by dissolving ISOTC in
an oily liquid. As the oily liquid, there is used one which has
vapor pressure (saturated vapor pressure) at 30 °C of 2 mmHg or
less, preferably 1 mmHg or less. Since a solution of ISOTC

_ dissolved in an oily liquid having such a low vapor pressure can

20 significantly suppress the vaporization of ISOTC and since
vapors emanating from such a solution contains almost no vapors
of the cily liquid and substantially consist of the ISOTC
vapors, the contact of an article with such vapors does not
cause troubles resulting from the vapors of the oily liquid. An

25 oily liquid having a boiling point of at least 180 °C,
preferably at least 200 °C, more preferably 230 °C, is generally
advantageously used. As the oily liquid, there may be
mentioned, for example,ifats_and oils such as olive o0il, sesame
oil, safflower oil, soybean oil, tsubaki o0il, corn oil, rape

30 0il, castor oil, sunflower o0il, cottonseed oil, peanut oil,
cacao butter, palm o0il, clove oil, coconut o0il, beef tallow,
fish o0il, hardened o0il, turtle oil and yolk oil; waxes such as
liquid lanolin; hydrocarbon oils such as liquid paraffin, liquid
polYisobutylene and squalane; higher fatty acid oils such as

35 oleic acid, ricinolic acid and lysinol; higher alcohols such as
octyl alcohol and oleil alcohol; polyalcohols such as
polyethylene glycol, polypropylene glycol and glycerin; and
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The present inventors have also found that an easy to handl e
ISOTC-vapor generating agent capable of generating |SOIC vapors in a
cont mol [ ed anpunt is obtai nabl e by inpregnating a por ous adsor bent
with the above | SOTC sol ution. 30 -7 - The present inventors have
further found that an easy to handl e | SOTC-vapor generating agent
capabl e of generating | SOTC vapors in a controlled anobunt is
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action is obn¥endboa be priefgeraidy odoxi®ss mentdlowest (ROm3ess.
- vapor-generating ageniphe amount of ISOTC dissolved in the oily 1iqui¥ is
5 0.01-50 % by weight, preferably 0.1-40 % by weight based on the
oily liquid solution of ISOTC.

ISOTC generates a strong irritating odor even if
present in a small amount and is difficult to handle. However,
-when used in the form of an oily liquid solution as described

10 above, vaporization of ISOTC is effectively prevented so that
ISOTC can be handled without difficulty. The ISOTC solution may
be used as such as an ISOTC vapor-generating agent.
| In dissolving ISOTC in the oily liquid, various
auxiliary components may be added or dissolved thereinto as
15 desired. Examples of such auxiliary components include a
surfactant; a high molecular weight substance; a higher alcohol,
a higher fatty acid, a fatty acid ester or a fat and oil which
are solids at ambient temperature; a colorant; viscosity-
controlling agent; and an antioxidant. Further, a 19wer alcohol
20 such as ethanol or propyl alcohol or a low boiling point solvent
such as acetone, methyl ethyl ketone, ether, ethyl acetate or
hexane may be added in a small amount as an auxiliary component
to control the amount of ISOTC vaporized from the oily liquid.

The ISOTC-containing oily ligquid according to the

25 present invention may be prepared by dispersing ISOTC-containing
seeds or cells, as such or after pulverization, into an oily
liquid. The amount of the seeds or cells dispersed in the oily
liquid is 1-80 % by weight, preferably 10-60 % by weight based
on the oily liquid. Such an ISOTC-containing oily liquid may be

30 used under a condition where the seeds or cells are present.

(2) Preparation of ISOTC Vapor-Generéfing Agent in Solid or
Gel-Like Form, and Products Containing the ISOTC
Vapor-Generating Agent:

35 The ISOTC vapor-generating agent may be obtained by
impregnating a porous substance with the above-mentioned oily
liquid solution of ISOTC (hereinafter referred to also merely as
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The present inventors have further found that plastic filnms such as
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I nvention there 1s genera agent conposed
of an vaporizability of ISOTC carrled by the porous substance is still

high. According to the present invention, such difficulties

10 have been overcome by supporting ISOTC as a solution dissolved
in the above oily liquid to a porous substance by impregnation.
While ISOTC easily reacts with water and is poor in storage
stability, this problem has been also solved by using it in the
form of a solution in the above-mentioned oily liquid.

15 As the porous substance, those which are generally
used as an absorbent, a filler, etc. may be used. Examples of
such substances include clay or clay minerals such as
diatomaceous earth, yellow earth, clay, talc, zeolite,
attapulgite and sepiolite and other substances such as activated

20 carbon, silica, silica gel, alumina,'magnesia, silica-alumina,
silica-magnesia and synthetic aluminosilicate. As the porous
substance, there may be used those of a variety of shapes such
as in the form of powder, pellet, sphere, column and cylinder.
As the porous substances, it is preferable to use calcined or

25 dried materials from which moisture has been sufficiently
removed.

Impregnation of the porous substance with the solution
may be performed by a method wherein the porous substance is
mixed with the ISOTC solution, a method wherein the ISOTC

30 solution is sprayed over the porous substance, a method wherein
the porous substance is immersed in the ISOTC solution, or the
like method. The proportion of the ISOTC solution supported by
impregnation to the porous substance is not greater than the
saturated absorbing capacity of the porous substance and,

35 generally, 1-100 parts by weight per 100 parts by weight of the
porous substance. Preferred content is suitably determined
according to the kind of the ISOTC solution and the kind of the
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encapsul at ed substance containing the above | SOTC sol uti on.

I n accordance with the present invention there is provi ded an | SOTC
vapog - gengrating agent conposed of a gelglike substance containing the
above | SOTC sol ution. 25 I n "accordance with the present

I nvention there is provi ded various products exhibiting a

gern}destro¥igq t'ﬂg and contai ning the above | SOTC vapor-generati ng
agent . s ?F%ﬁﬁkndance with the present invention th

re_is
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chanber to fiethod, etc! SARC pexpborming o e nshapimgphereol@ingyid is used.
gern}destr(nﬁ{ghples of the molding aid include organic binders such as
- carboxymethyl cellulose, polyvinyl alcohol and sodium alginate
10 and inorganic binders such as bentonite, kaolin, alumina
hydrogel and silicic acid hydrogel. As the molding aid, various -
short fibers such as gypsum whisker may also be used. For the
purpose of controlling the emanation of ISOTC, the ISOTC
solution-containing porous substance may be coated with a resin
15 pervioﬁs to ISOTC vapors. Provision of such a coating can
further suppress the emanation of ISOTC from the porous
substance.
Another type of the ISOTC vapor-generating agent may
be obtained by encapsulating the above-mentioned ISOTC solution.
20 The encapsulation may be performed by various known methods, for
example, a method wherein the ISOTC solution and a high
molecular weight solution are simultaﬁeously ejected into an
aqueous medium through inner and outer nozzles, respectively, of
a dual liquid nozzle, a surface polymerization method, etc. The
25 encapsulatidn may also be effected by a method wherein the ISOTC
or a porous substance impregnated with the ISOTC solution is
mixed with a melt of a fusible material which is solid at room
temperature and which has a melting point of 100 °C or less,
preferably in the range of 40-60 °C, the resulting mixture being
30 cooled for solidification and then ground. In this case, as the
fusible material, there may be mentioned higher alcohols or
esters thereof, fats and oils, waxes, etc. The encapsulation
may also be effected by a method wherein the ISOTC or a porous
substance impregnated with the ISOTC solution is mixgd with a
35 melt of a thermosétting resin composition (such as epoxy resin
composition or unsaturated polyether resin composition) which is
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- 5- treatment chanber; feeding the article to said germdestroying

treat nent chanber; contacting the article with a gas of the | SOTC
vapor cbntzai ni ng atnDsphere in said gernggestroying treat ment chanber
to effect germdestroying treatnent; | schargi ng the atnosphere gas from

sai d germdestroying treatment chanber after the germdestroying
treatment; aQg¢uid at! &80 Nergkrd T FRRX S fﬁ%éf@tﬁé%@fm Yor
In accordance W th the present. invention there is
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conduit forsolution, the porous substance impregnated with the ISOTC
solution, the shaped article of the ISOTC solution-containing
porous substance and the encapsulated material of the ISOTC
10 solution may be used in a state seal-packed with a packing
material. As the packing material, there may be used one at
least a portion of which is pervious to ISOTC vapors.
Illustrative of such packing materials are films, sheets and
vessels pervious to ISOTC vapors and formed of a plastic such as
15 polypropylene, polyethylene or ethylene/vinyl acetate copolymer.
A packing material forméd of a plastic impervious to ISOTC
vapors may be used as a packing material pervious to ISOTC
vapors by forming fine holes using, for example, a laser beam.
In addition, paper, non-woven fabric, a surface-treated material
20 of paper or non-woven fabric, or a laminate of a paper, non-
woven fabric or cloth.with a plastic film pervious to ISOTC
vapors may also be used. '
A further ISOTC vapor-generating agent according to
the present invention may be obtained by incorporating the '
25 above-mentioned ISOTC solution in a gel-like substance.
| Various kinds of conventionally known gel-like
substances may be used. Illustrative of these substances are
agar, carrageenan, gelatin, carboxymethyl cellulose, starch,
alginic acid, polyvinyl alcohol and dextrin. The incorporation
30 of the ISOTC solution into the gel-like substance may be
effected by a method in which the ISOTC solution is mixed and
dispersed in a previously formed gel-like substance, a method in
which the ISOTC solution is added during the preparation of the
gel-like substance, especially to a raw material for the
35 preparation of the gel-like substance, or the like method. The
content of the ISOTC in the gel-like substance is generally
0.05-20 % by weight, preferably 0.5-10 % by weight. A concrete
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reanihg vapors of the | SOTC. The term "germ destroyi ng

action used in the present I nvention is intended to refer to
amt|n1erob|al action” which 20 includes both germ cidal action and
germ'static action. The term"gernf'y herein is intended to involve
bacteria, fungi, spore, alga and other harnful m croorganisns.

The |1 SOTC vapor -generati ng agent according to the present invention is
appl i ed, bycentidit &t qtsomg :&erd&eqaﬁtagﬁtd@emm | e dingOmS veror S

generated th refron1 to a foo0 d varlous her fields i ch
i nvol ve proBPaRStPi Uk 1Pf the sely Is‘ﬂ?scq'% E*b%&%% t he
agent is usggoma Solutltd?ﬁ 1|cy ei\tmiﬁpvraﬁedrmlrﬁto)ftﬁe)m-dr:.l{e)rsuﬁmtance, the

0l asses. and 50T grAnieN A B Mt A% RSl iR, Form.

prevent Bon of rotTher ateyvesmenttiioment ESQRQ;YﬁnbﬁigeQEnﬂhﬂﬂq(ﬁGQﬁt
deteriorati Q.Q:C%fr 3. Bfoe%ﬂéeiﬁréé&ﬁ?ané:d{f té}?rl@réaenéflﬂl‘?&g%ed aftds used
for destroyln ors su as_arnpit odors, sweat odors and foot
odors or fo eeunev Iegl 9% ReatadtinoR drag wh B8P2aRR/H MG digh Rern
“prevention QEb@@@t@d Q:'o %e%’ﬂ&s-lxté BfndWAtoil -repil Baly rﬁr&aﬁm & in
Its fung|C|da§ ef f ect, entdngrbe used for the tre tne @ll
di sease caufe agythH@s f a plastic. As a bag of a p as 1c ilm

10 or vessel, there is used one which is pervious to ISOTC wvapors.

' According to the present invention, various articles
showing germicidal activity may be obtained by using the above-
mentioned ISOTC vapor-generating agent. As one such article,
for example, there is provided a conventionally known coating

15 composition such as an adhesive composition, a paint composition
or ink composition having incorporated thereinto, as a blending
ingredient, the above-mentioned ‘ISOTC solution, powdery porous
substance impregnated with the ISOTC solution or encapsulated
material of the ISOTC solution. These compositions may be in

20 the form of a liquid or a film. These articles may be utilized
in a variety of fields such as foods, packing materials,
construction materials, etc. as a coating composition having
germicidal activity;

According to the present invention, there is also

25 provided a sheet-like material having a sheet or film, such as
paper, non-woven fabric or a plastic film, having coated thereon
a coating composition containing the above-mentioned ISOTC. 1In
this case, the coating may be formed on one or both sides of the
sheet-like material or between respective plural laminated

30 sheets. The sheet-like material may be used, as a sheet-like
material having a germicidal activity, in various fields such as
of foods, packing materials, construction materials, etc.

According to the present invention, boards (hard-
board, semihard-board, insulation board, particle board, etc.)

35 having germicidal activity may be obtained by mixing the above-
mentioned powdery porous substance impregnated with the ISOTC
solution with cellulosic materials such as wood powder, wood
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-6- . wat er-eczema or ringworm The term"article" used
in the present specification Is intended to involve various products,
suth sas'faods, in which growt h of q nful m croorgani sns poses
problens. 5 As the |soth|oc3%nate (1SOTC), there may be used

various aliphatic and aromatic esters of isothiocyanic acid.

Pref erably,

|soth|ocyana

?l lP%’RN 6sis_:g:t hlt%%q:q}ae)tre SiH Y 15 qqgc%jh W18 o B ‘iﬁdldmg dnto

are used. e pr esent I hvent

mustard oi | phafeise udddaas as@ypsun) board having HeRrmiEdiak aqﬁmt}mﬂnw |he
next be desghihqted by mixd®Pithe above ISOTC-containing powdery porous
substance with calcined gypsum together with powder such as pulp .

10

15

20

25

30

35

powder or wood powder, followed by molding into plates. A
plastic board'having germicidal activity may be further obtained
by mixing the powdery porous substance imbregnated with the
ISOTC solution with a resin composition hardenable at ambient or
a low temperature, such as an epoxy resin composition or an
unsaturated polyester resin composition, followed by molding and
hardening. The articles may be used in the field of
construction materials as a germicidal or mildew-proof board
(plate-like material).

Furthefmore, according to the present invention, a
spray solution contalnlng ISOTC or ISOTC solution dissolved in

- ethanol in a proportion of 0.01-5 % by weight concentratlo?/r In

this case, the ethanol may be water-containing ethanol having a
water content of 50 % by weight or less. Since ethanol has by
itself strong germicidal activity and mildew-proofing property,
the use thereof is very preferable. When ISOTC in the form of a
solution of a hardly vaporizable liquid is dispersed into
ethanol and the éispersion, as a spray solution, is sprayed on
an object, it is possible to control the amount of ISOTC
evaporated from the deposit solution depositing thereonto. When
ISOTC in the form of a solution of an oily liquid is dissolved
in ethanol, a spray solution having good storage stability may
be obtained even when the ethanol is a water-containing alcohol.
To the spray solution according to the present invention may be-
added auxiliary components such as a surfactant, a high
molecular weight substance, viscosity controlling agent,
antioxidant and finely divided absorbent ﬁarticles.

The spray solution of this invention is charged to a
suitable spray device and is used by spraying liquid particles
through its nozzle. A suitable spray device preferably used in
the present invention is of an aerosol-type using an injection
agent. Namely, an aerosol type spray device using the spray
solution of this invention may be obtained by placing the spray
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(1) Preparation of |1SOIC Solution in G ly Liquid: The sol ution
emanati ng |1 SOTC vapors according to the 15 present invention is a

soPutloh obt ai ned by dissolving | SOTC in an oily liquid. As the oily
liquid, there is used one which has - 13apor pressure (saturated vapor
pressure) at 30 [err]C of 2 mmHg or | ess, preferably 1 nmHg or |ess.
Since a solution of 1SOIC dlssolved in an oily ljiquid having such a

| ow vapor peed¥fioncdn Ap aigtjaht vensst R qbéﬁbﬁ?%ﬁé#ﬁ?@ﬁn°221e

| SOTC and sande then Wﬁr@mﬁdm@ﬁermmwdh arrsjeatiiican axmitaite st

no vapors subst an aII onsi.st ,af
vapors, the Eor‘f?’zfctmgfe tﬁmé’r ﬁ%‘ﬁr&’w FSUdRR vé’p ecs&r%"tntciogaq?gu?g[) Qm
troubl es reaqlenlmg fioro rexamp hegp @ dmeﬂi&d)ihy}drlqmlmn AraPBuchoidsy griopant,

havi n boi i n £a r r
C rm?egpr eber %%I ?/’%2'38'#%%8 % ner ]lg"pentcfvrglfgggi)lm usegﬁgre%&o
the oily |i§engradiate arrdymfled m,th@wu gars)premrﬁﬂ@eﬁlai% mafpral gas

such as oliye eulitabd§oed. MiflorsYafd WM Y4 ,flwkwmzmdroﬂe%mig may
oil, corn Obl rape 30 oi], castor oil, sunflower oil, cottonseed oi

peanut oil, alsp, ‘er, palmoil, clove oil, coconut oi |, beef
tall ow, fish oi |l sihved@nedlution Wit IIesom'd dimhqwéd dirl ;an/va:ﬁe:y cjuids

i quidy hanol by HY A QU0 b hrt Gt % minfy ot AU T 3d 'Wishows an
extremely suppressed emanation of ISOTC, handling of the
solution is very easy. Additionally, since the ISOTC solution
gradually emanates ISOTC for a long period of time, retentivity
in ISOTC vapor-generating effect of the solution is excellent.

15 Therefore, the solution may be used by itself as an ISOTC vapor-
generating agent and, moreover, utilized in various fields as a
germicide, a mildew-proof agent, a freshness-keeping agent, a
deodorizer, etc. by virtue of the germicidal property of ISOTC
vapors emanated therefrom. Furthermore, the solution may be

20 utilized in a variety of fields as a functional material having
germicidal activity.

In the above-mentioned porous substance impregnated
with the ISOTC solution and the above—mentionea encapsulated
material of the ISOTC solution, the emanation of ISOTC vapors is

25 much more suppressed so that they may be used, as a solid agent
emanating ISOTC, in various fields such as foods, packing
materials and construction materials.

The above-mentioned coating composition containing the
ISOTC solution, the ISOTC solution-impregnated porous substance

30 or the ISOTC solution-encapsulated material may be used as a
functional composition having germicidal activity in wvarious:
fields. A coating of the composition gradually emanates ISOTC
vapors to attain desired germicidal effect.

The above-mentioned sheet-like material using the

35 coating composition gradually emanates ISOTC vapors so that it
may be utilized in various fields such as foods, packing
materials, printing materlals, construction materials, as a
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pol yi sobutyl ene and squal ane; higher fatty acid oils such as 35 ol eic
acid, ricinolic acid and |ysinol; higher al cohols such as octyl
alcohol‘and ol ei | al cohol ; polyalcohols such as pol yet hyl ene gl ycol,

polypropyfene glycol and glycerin: and- 14 -
ester oils such as l'i nol acetate and hexyl | aurate.

preferred t t.he o to be used in the p nveniion be
preferably Q# %kﬁnmig ial having germlﬁ%%a%nﬁﬁﬂ?eﬁényCWC

dissolvedi|mﬁﬂ&ewnﬁnbdﬂCpn¢beftyﬁifkééhﬁébéékaepmmghpropeftpramdy 0.1-40 %
by wei ght b%%é%orlzlng propeorl}y.liquid solution of |SOTC

The gel-like substance according to the present

5 invention containing the ISOTC solution emanates ISOTC wvapors,
'in an extremely suppressed manner, gradually for a long period
of time and is excellent in retentivity of germicidal activity.
Thus, it is advantageously utilized in the field of foods, etc.

The spray solution according to the present invention

10 containing the ISOTC solution is used by spraying it over an
object ‘as liquid particles. In this case, since ISOTC is
sprayed in a low concentration solution state, strong irritating
odor of ISOTC is so suppressed that the ambient environment is
not specifically badly influenced. Since ISOTC is contacted

15 with an object in the form of a liquid, its effect is much
guicker in comparison with a case where ISOTC is contacted in
the form of vapors. The spray solution is utilized in a wide
variety of fields where growth of harmful microorganisms creates
problems or where bad odors create problems, such as in the

20 field of foods by virtue of its germicidal property, mildew-
proof property and deoddrizing property. Since ISOTC exhibits
antibacterial activity against favus, the spray solution of the
present invention may be used for the purpose of treating skin
disease (for example, treating eczema).

25
(3) Germ Destroying Treatment Method and Apparatus Therefor:

The method for the germ-destroying treatment of an
article according to the present invention includes a step of
contacting the article with ISOTC vapors. The concentration of

30 the ISOTC vapors in a gas to be contacted with the article is at
least 5 ppm (v/v) but is lower than the saturation concentration
in the gas. More particularly, the concentration is generally
20-5,000 ppm, preferably 50-1,000 ppm and may be suitably
determined according to the article. The contact time depends

35 upon the concentration of ISOTC in the gas and is 0.1-60
minutes, preferably 0.5-30 minutes when the concentration of
ISOTC vapors is 20'ppm or more. The treatment time may be
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| SOTC generates a strong irritating odor even if present in a snal

anount and is difficult to handle. However, when used in the form of
an oi |y liquid solution as described 10 above vapori zation of 1SOIC is
effectively prevented so that | SOT¢>can be handl ed wi t hout difficulty.
The | SOTC sol uti on may - be used as such as an | SOTC vapor-generating

. di | Il
Bx | ary cBABSHRRELY EF CRERIReE, S0PoRa Fau threraticd b, B hediteg.
Exanpl es of such auxi [nathecpreseatt snveabids,a the arhicflectanbe &OWWQWted
ol ecul ar - wgi gpt I§69'Et ?Qg)‘érs mgbrg e p%'c‘l‘t%lao'w:.th a pia%'tg.f&e'bafc%tﬂ% Haitdridl

fatty acid ester or
tenperaturesuﬁhcé509§n9°1VB§@6§ﬁnyq polynggmmLﬂmq oF sfdylengiyinyl acetate

ant | oxi glant cobdi Yligr. aTho¢8k 3hedbRl K70 ErBlPE AR hIRENtOL sIHARY revseasa
as acetone,

or a low boiling point solv ket one,
ether, ethyFhatet ?eaBPve'desﬁé}QﬁQ E&?sﬁéchﬂﬁéﬁlﬁﬁ¥§ §%§M ngnt as an
auid I : ary gpamsan&nty tbo 180MCr Qlapbl‘if% afdu tthadf slu‘E@'rl @nvamglilcled pakckedt he
oily Iiqui - ntalnln Qi | cardi

The’ 25 Tpr kP ERGRRESARG, PAEEE Rk, APE) ey raba ot FLReR RS Aty Re
seeds or cetreatmentuis op dbhgerpsueeeptdbilento sesomdaglyl yontaminaddios.
The anpynt Qitfzh gﬁi %r@%' %ﬁgdhép‘éﬁf%%‘ét'ﬁe&t}e pidtécted fEbeU'lﬁfb%tlo%O

% by wel ght, pre era wei ght ba on the oily li1quid
Such an | SOTE- BaEmERA agrw #s| lqasdaﬁayhsepackage is kept as 15.

The concentration of ISOTC vapors in the gas w1th
"which the packed article is contacted is preferably higher than
that used in treating an unpacked article and is generally 100-
15 5,000 ppm.

The packing material for packing an article should be
broadly construed and éomprises vessels of various shapes as
well as films and sheet-like materials. Suitable methods for
packing an article include a method in which the article is

20 accommodated in a bag and packed therewith; a method in which
the article is placed in an open vessel such as a tray, the open-
end being subsequently sealed with a film; a method in which the
article is placed in an open vessel such as a tray, the vessel
being subsequently entirely wrapped with a f£ilm; a method in

25 which the article is packed in a box, the box being subsequently
wrapped with a film; and a method in which the article being a
liquid is placed in a plastic vessel, the vessel being
subsequently closed with a lid. .

The term "packing of an article" used for the purpose

30 of the present invention is intended to include a state of
packing where the article may be prevented from contamination
with harmful germs and is not intended to refer only to a
perfectly sealed state in which the article in the package is

'perfeétly isolated from ambient air.

—\'x
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30 wused under a condition where the seeds or cells are present. (2)

Pr-eparati on of | SOTC Vapor-Generating Agent in Solid or CGel - Li ke
Fo¥r m: ahd sProducts Contai ning the | SOIC Vapor - Generati ng Agent: 35
The |1 SOTC vapor -generating agent nmay ke ¢gpt.ai ned by | npregnating a

por ous substance with the above-nentioned oily liquid solution of 1SOIC
(herelnafter referred to also nerely as

- 8- | SOTC sol utytoneadthen gdia ik G5 B Pakind md taYiRgN Al henidded

for packing an article is pervious to ISOTC vapors. Such packing
materials may be, for example, films, sheets and vessels formed
of a plastic pervious to ISOTC vapors such as polypropylene,

5 polyethylene, an ethylene/vinyl acetate copolymer or an
ethylene/prppylene copolymer. A packing material formed of a
plastic impervious to ISOTC vapors (such as aluminum foil or
nylon) may'be used as a packing material pervious to ISOTC
vapors by forming fine holes using, for example, a laser beam,

10 In addition, paper, non-woven fabric, a surface-treated material
of paper or non-woven fabric, or a laminate of a papér, non-
woven fabric or cloth with a plastic film pervious to ISOTC
vapors may also be used.

In performing the germ-destroying treatment according

15 to the present invention, a packed or unpacked article is
contacted with a gas containing ISOTC vapors. Methods for
achieving this contact include, for example, a method in which
the package is placed in an air-tight chamber to which ISOTC is
fed in the form of vapors or sprayed in the form of liquid and a

20 method in which the package is placed into an air-tight chamber
precharged with ISOTC vapors, the package being taken out of the
chamber after a predetermined period of time. One simple method
includes the steps 6f'enclosing the article in a big plastic
bag, and either spraying ISOTC in the form of a liquid into the

25 bag or adding an ISOTC vapor-generating agent into the bag.

The generation of ISOTC vapors may be effected with.
the use of the above-mentioned ISOTC solution or various solid
materials containing the ISOTC solution as well as ISOTC itself.
With such ISOTC solution or solid materials containing same,

30 ISOTC vapors slowly emanate in a controlled amount,

When a packed article is contacted with ISOTC vapors
in a manner as described above, ISOTC vapors enter the package.
The intruded ISOTC vapors after completion of the germ-
destroying treatment permeate through the packing material and

35 are gradually dispersed out of the package. From the standpoint _
of germicidal effect, it is preferred that the concentration of
ISOTC vapors in the package be high and ISOTC vapors remain '
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| SOTC by itself, a large anount of |SOIC vapors is generated at t he
time of inpregnation of the porous substance with | SOTC because of the
hiigh evaporation rate thereof. As a result, the 5 working environnent
becones poor due to | SOTC vapors. - Mdrtionally, it becomes difficult
for the porous substance to stably support 1SOTC for a | ong period of

ti ' bility of led_by th bst '
STt " there ACEOF it nhons’ PRELBACEENT LRy cnERyASRGERN - aLFf LEUPEPRETERY

have been oted € 080Dy wpoestbagkaEEﬁtainaasebutceﬁmrdntasnl v€d10 ppmi brt he

b ly | b b

casi 1y readiet far i RoRkEs SoRuPRE, FpenBeRasRtraRign, of, $SppE, VER0Ts
pr obl em hasimeee apsckagévgdadualiyndecreasesheith tifmer esothe wapoksoaxren
the abaye- r@i‘é%&PE&d%w btIhd: plekage. The ¢ Sggesgs Ber es EBBEEQEEStbon

t hose i char ener i'ller
used. ExanplesISHIC VapgnéhménbbeaﬁeéfrrpﬂréﬁddecPﬁ?VéPuéﬂ-ay1ﬁFﬁé‘PQF—'§t§HShan

as di e PEGEBENE REdNth¥ephewagalt NNamkdy, WAbks ake@bkbebent is
attapul gite and, S?$i0|l e and, ot her “subst ances suc as_activated .20

carbon, si IPRSViQFi¥PiRFedafinFhe, PAgERESK athei PAEQTRRAN F3D adsorb ISOTC
si |'i ca- magnesper aandusing hthe ctabdtinanti bEcahe. pAgkellceapoiolie by contact

st S O B S, DRSS s LA cBhpTAERSA E°bue preRiubln
subst ances,the adsqpribértabar sbiliecemahateedSOFC vapors so that the
concentration of ISOTC vapors in the package and the retention
time of the vapors may be controlled. Presence of ISOTC vapors
for a long-time in the package is not desirable because of the
15 ‘ occurrence of problems that the vapors excessively migrate to
the article to cause deterioration of the properties of the
article. It is generally preferable to suitably select the kind
of the packing material and the amount of the adsorbent so that
the concentration of ISOTC vapors be decreased to 10 ppm or less
20 within 48 hours.
An article which is not packed may be first subjected
to a germ—destroylng treatment and thereafter packed with
" a packing material to protect the article from secondary
contamination with harmful germs. When there is a fear that
25 ISOTC vapors migrate excessively to the article after the
treatment to cause deterioration of the property of the article,
it is desirable to previously pack the article together with an
absorbent so as to let the excess ISOTC vapors absorbed by the
absorbent. As such an absorbent, there may be used various
30 porous substances mentioned previously.
The ISOTC vapors in the package of the article which
has been subjected to the germ-destroying treatment are
. graduélly dispersed out thereof with time and are almost
exhausted during the circulation and sealing of the package.
35 Therefore, a person who opens the package will not sense the
irritating odor of ISOTC. |
In accordance with the present invention, harmful
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25 dried materials fromwhich noisture has been sufficiently renoved.
| mpregnati on of the porous substance with the sol ution may be perforned
bys a. net hod wherein the porous substance is m xed With the | SOTC '
solution, a method wherein the 1SOTC 30 1&ot'ution is sprayed over the

por ous substance a nmet hod wherein t he porous substance is imersed in

the | SOTC sol ution, or the | i ke, met hod. The ortlon the | SOIC
sol ution su@SSedhrh are inﬁﬁwraﬁrbrﬁt%lcprﬁe rfi%s toyRd by
greater thaAanddrporatisind W ajasl cdrsed ity mmtwapﬁrs hmwrm Sldsédnce

i S PR i B Sl oo oo e BN o) ey

to the ki ndcdfostdie SpaA@EC it e teanidl ized ki theofteim “closed space" used

-9- 5 herein is intended to refer to a space whose ambient gas (air)
contained therein cannot be freely communicated with the outside
thereof. Such a space may be, for example, a space of various
buildings such as factories and warehouses, rooms of hospitals,
hatches of cargo-boats, a space defined by hoods or sheets and

10 various containers.

In accordance with a preferred germ-destroying method
of the present invention, there is provided a method for the
treatment of an article for destroying germs characterized in
that said method comprises steps of: introducing an ISOTC in the

15 form of vapors or liquid microparticles into a germ-destroying
treatment chamber to form an ISOTC vapor-containing atmosphere
in said germ-destroying treatment chamber; feeding the article
to said germ-destrbying treatment chamber; contacting the
article with a gas of the ISOTC vapor-containing atmosphere in

20 said germ-destroying treatment chamber to effect germ-destroying
treatment; discharging the atmosphere gas from said germ-
destroying treatment chamber after the germ-destroying
treatment; and removing the ISOTC vapors from the discharged
gas.

25 _ According to the present'invention, there is also
provided an apparatus for the treatment of an article for
destroying germs, éharacterized in that said apparatus comprises
a germ-destroying treatment chamber provided with a feed conduit
for introducing an ISOTC into said treatment chamber '

30 therethrough and a discharge conduit for discharging the
atmosphere gas from said treatment chamber therethrough; a
storage vessel connected to said feed conduit and accommodating
the ISOTC; and a device connected to said discharge conduit for
removing vapors of ‘the ISOTC.

35 The germ-destroying method and apparatus will be
explained in detail below.

In_phe above method and apparatus, a germ-destroying
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por ous subst ance. In the present invention, when the porous
substance I npregnated with the | SOTC solution is in the form of
pomder is possible to shape it by a conventional shaping nethod
into” 5 tablet, spheres, columms, pelli®ts, etc. The shaping may be
effected by a tablet shaping nmethod, an extrusion nol ding nmet hod, etc.
In performng the shaping, a nolding aid is used. Exanpl es of the

mol di ng ai cTertmert orkamber hiatispsrefienrad simplyapBokyratmgntcehaubesein

pol yvinyl  &lks tp&eéaﬁtsgséeﬁfbswaa? iQ usefd i Agr gaal aebtnnéegergyghgas
bentonite, kaolin, alumha hydrogel and silicic acid hydrogel Aa t he
mol di ng ai EXeAkFMeRE chamberqr thergeRayshenugedqgppeuitbishshes aRyinsigepe

used. For tdiface addpt&@SEoOfeE8ivE0L| BESitEE aﬁamaueoehei:ehﬁozﬁd t:hechssxc

| ut I 1 b ted
vt ol ¢ Ry g POl R R PR 0681 02 gRe 0 bEGVERkSAaRESR Sstiping,

suppr ess thﬂmﬁﬂ@ﬁ@ﬁmon The | S£B&thentn themperolls provideiswahbean inlet

Anot her 1 ypg, gl 16 SOIG YBRGL s ASNELARENGRAORN! tBRY of vaBErQDLE HEHuRY

encapsul at i ng BOV e HERY T ORE u Ion ‘éncapsul ation
may be perﬂmx¢m@ﬂtgpb%t$ouatknbhh shanbes, thgrethrouehaﬁpdew1ﬁhnenheut1et

wherei n tr“biﬁgﬂfbﬁqﬁﬂééﬂ@ré@ﬁgaaﬁ'Qﬁblent gas in the chamber therethrough
10 out of the chamber.

The structure of the treatment chamber is suitably
determined according to the manner in which the article is
treated, i.e. whether the treatment is performed in a continuous
mode or a batchwise mode. In the case of a continuous mode; the

15 treatment chamber is provided with inlet and exit ports and with
a conveyor running in circulation between these ports. 1In this
case, the inlet and exit ports are constructed into an air-tight
structure so as to pfevent the ambient gas within the chamber
from discharging out of the chamber. Thus, these ports are

20 constructed so that they open only when the article enters or
exits the chamber. Such entrance and exit of the air-tight
structure may be constructed in conventionally known means. For
example, the inlet and outlet portions of the treatment chamber
may be closed with-a curtain formed of a synthetic rubber or a

25 plastic sheet to provide an air tight structure. When the germ-
destroying treatment for an article is performed in a batch
mode, an air tight door permitting the feeding and discharging
of an article is provided in the treatment chamber.

To the ISOTC feeding conduit of the treatment chamber

30 is connected a reservoir for containing ISOTC in the form of
vapor, liquid or solid-impregnated, optionally via mixer or
heater, so that ISOTC required for germ-destroying treatment is
fed therefrom in the form of fine droplets or wvapor.

The method for the germ-destroying treatment of an

35 article includes the steps of (A) feeding the article to the
germ-destroying treatment chamber and (B) introducing ISOTC in
the form of vapor or fine droplets into the chamber to form an
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nol ecul ar wei ght sol ution are simultaneously ejected into an aqueous

medi um t hr ough i nner and outer nozzles, respectively, of a dual liquid
nozzl e a surface pol ynerization nethod tc. The 25 encapsul ati on may

al sé be éffected by a method wherein fhe SOrC or a porous substance
|npregnated W th the | SOTC solution is mxed with a nelt of a fusible

ot er i ol S Al AndMng st SREEA Wi ANh Yl e gL 1O

poi nt of 10 in the range err]C
the resul ti dgsrlﬁmwam ttaeragn@@t mme@dqr@\edscm @ fqmlifbwl?@ncﬁxﬁféiﬂgr

In this casggeps tﬂ)e for tﬁeusi'n@z%d&tt@rdr@'of tﬁ‘%ﬁ@ rmtd)q;rr@rﬁfémchrm gher

al cohol s or esters thereof, fats and , waxes, etc.

encapsul at | 6hamber kg fgldowed & dheed b@;P d%tﬁ% W?er’é'}tﬁ:qdﬁ@q’é@r@%rtké?
porous s  agibghaneperEneanat fwhéﬂ ttmet herdatelln t5 Gls tpefEo rimadl Xl ani Bdtch

38 ot bR TRRE D (67 0, 0TS SR A BADAS ER 8 brecedes
by the step (A) for feedlng the article to the treatment
chamber.

ISOTC is introduced into the treatment chamber from

10 the reservoir through the inlet conduit in the form of vapors or
fine droplets. In the case of introduction as vapors, ISOTC is
previously vaporized to form an ISOTC-containing gas. When
introduced as fine droplets, ISOTC is sprayed into the treatment
chamber together with a gas from a mixing nozzle. As the gas,

15 air, nitrogen gas or carbon dioxide gas may be used. '

As a method for vaporizing ISOTC to form an ISOTC
vapor-containing gas, there may be mentioned a method in which
liquid ISOTC or a solution of ISOTC is heated to form wvapors to
with which a gas is subsequently mixed, a method in which ISOTC

20 vapors are formed from an ISOTC vapor-generating agent, with

| which a gas is subsequently mixed, or a method in which a gas is
passed through a liquid containing ISOTC so as to cause the gas
to entrain ISOTC vapors. The concentration of ISOTC in the gas
is 5 ppm or more. The upper limit is the amount corresponding

25 to the saturated vapor pressure of ISOTC in the gas. Generally,
the concentration is 10~-5,000 ppm. When suction-mixing ISOTC or
its solution with a gas using an ejector, there is obtained a
gas containing both ISOTC vapors and ISOTC fine droplets. _The
introduction of such a gas into the treatment chamber is also an

30 effective method.

The method of treating an article for destroying germs
also includes a step (C) of contacting the article with an
atmosphere gas containing ISOTC vapors. In this case, the
treatment temperature varies with the kind of the article but is

35 generally 0-100 °C, ordinarily 20-60 °C. 1In the case of fresh
foods, ambient temperature or a low temperature of 0-~15 °C is
used. The treatment pressure is not specifically limited. A
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- 10 -
or

liquid at roomtenperature or at a tenperature of 100 [err]C

| ess, the resulting m xture being cooled for solidification and

then ground. A reaction of the I'SOTC solution with an inclusion

conpound-f ormi ng agent such as cycl odex®rlim, urea, etc. may also 5 give
encapsul ated materi al s. In the present invention, the
above- nenti oned | SOTC sol ution, the porous substance inpre nated wth
t he | SOTC redussdupreﬁsurhetghapednamea@Ieé presisureS@ag be use
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mat eri al .
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homogeneously stirred by rotation of a fan or by withdrawing the
gas from a portion of the chamber while introducing the
withdrawn gas into the chamber from another portion thereof.

The germ-destroying treatment method further includes
the steps of (D) discharging the atmosphere gas within the
treatment chamber after completion of the germ-destroying
treatment of the article and (E) removing the ISOTC gas
contained in the discharged gas. The withdrawal of the
atmosphere gas from the treatment bhamber'may be effected using
a suction pump, while the removal of the ISOTC vapors from the
discharged gas méy be effected using a cooler, an adsorbing
tower or the like device. The cooler may be of any structure
as long as it can cool the gas to a temperature below that of
the treatment chamber, preferably to a temperature near 0 °C.

As the adsorbing tower there may be used one which is filled
with a gas adsorbent such as activated carbon, sepiolite; silica
or alumina. The use of a combination of the cooler and the
adsorbing tower is effective to perfectly remove the ISOTC
vapors from the gas.

Brief Description of the Drawings:

Fig. 1 is a view explanatory of performing germ-
destroying treatment of an article, Fig. 2 is a flow diagram of
an apﬁaratus for carrying out the germ-destroying treatment of
an article, and Fig. 3 is a view explanatory of performing germ-

destroying treatment of a closed space.

\
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20 of paper or non-woven fabric, or a |am nate of a paper, non- woven
fabric or cloth wwth a plastic film pervious to | SOTC. vapors may al so
be used. : A further |SOIC vapor-generating agent according to
the present invention may be obtai ned-by2i rcorporating the 25
above-nentioned |1 SOTC solution in a gel-1like substance.

Various kinds of conventionally known gel -1ike subst ances nmay be used.
| I lustrativBest MpdecfouhCaxmyingaPut the Iayentdonisgeenan, gel atin,

car boxynet hyl Ce||u|0ﬁefeikah@hto Fig. ah%ﬂab%lgﬁhieapabyWIana al aglol and
dextrin. The_ incorporation 30

subst ance nByOBRTS: ascfi d&t ag E§OECWEFEBHCﬂ%%%%%Eﬁ%9Lggﬁgg?é's%th:Bnge§m
m xed and treadméﬁerendmbaraaaaeusoashn_tsnmedvg@bﬁ -adsoxrbliapadeeica.  The
TRU00 41 rsoRl gk 5ehSELE 58 HhuRar A0S 10 108 BogRRl s of
prepar ati onsbbrihg FEOTCi kbegebst.ande, thist keski,kZSPFChody bEhdn thecénﬁmnt
a;iéﬂf1lﬁsz erab%gfgggbﬁgbge Sﬁgita ﬁﬁ kscgﬁﬁﬁﬁahﬁ¥ be stpPortea’elya
porous. substance by 1mpregnatlon. The form of ISOTC is thus not
specifically limited as long as ISOTC vapors can be generated.
10 The ISOTC vapor-adsorbing device 5 contains an
adsorbent and can remove by adsorption ISOTC vapors contained in
a gas fed thereto. As the adsorbent, activated carbon,
sepiolite, diatomaceous earth, alumina, silica, silica gel,
silica-alumina, magnesia or zeolite may be generally used,
15 though any adsorbent may be used as long as it can adsorb ISOTC

vapors. .

The germ-destroying treatment of the article is
carried out by operating the blower 1 to cause a gas to pass via
line 6 through the vapor generating chamber 2 and to cause an

20 ISOTC-containing gas to be discharged therefrom through line 10
and fed to the treatment chamber 3 in which the article is
accommodated. As the carrier gas for ISOTC, air is generally
used. Nitrogen gas or carbon dioxide gas may also be used. A
portion of the gas discharged from the ISOTC vapor-generating

25 chamber 2 may be recirculated through a line 11 and a valve 12
to a line 9 to control the concentration of ISOTC vapors in the
gas passing through the line 10.

When ISOTC vapors are mixed into a gas within the

treatment chamber 3 in a predetermined concentration, the blower

30 1 is stopped and a valve 13 is closed so that the treatment
chamber is maintained in a closed state. This state is
maintained for a predetermined period of time to effect the
treatment of the article by absorption of ISOTC. It is
preferred that a fan be provided in the treatment chamber 3 to

35 stir the atmosphere therein for the purpose of expediting
diffusion of ISOTC vapors therein. The concentration of ISOTC
'vapors in the treatment chamber is 5-5,000 ppm (v/v), preferably

TR




content of 1SOTC is adequately determ ned according to the obj ect of

use of the gel |ike substance. In case where the . | SOTC solution is

i neorporated into the gel-like substance, the | SOTC sol ution nmay be
used as a previously encapsul ated form- 25 - The above-nenti oned
| SOTC vapor - gener ati ng agent ~according to the present invention is
general ly used after being filled or packed in a bag of a paper which
has been 1052b9@0tpﬁmtbvdvm@ten vepueinki bgsds.oi Theeprebtmgntr ést ment or
in PEo¥f88 kqk 0 TBUrRba 0! 83hkC 5uft 81039 06 BneLaA! barkibTeAR
or vessel t erecT s Used- onetwh pervi ous t

Accor di ng tothmagxéebneffﬂvbnpnohhevart@géeartEbeegreatmegﬁoﬁﬂﬁg varies

germi cidal agftyi£de "RYnfCoPPERENGL DY 1ESEAY EB@ éBﬁ&EntratloﬂEBElQéedc in
| SOTC va or enerating agent. As one _such arti.c

ere
is provi 2 obveatmen IF?amhﬁﬁnaEQa%ﬁnQOESdeESFB6§?9|6ﬁ §Heh ?eaﬁug
adhesi ve conngﬁefapny,ahaaeﬁérgoapeﬁbrtoperlod of time of 1-60 minutes,

preferably 5-20 minutes is sufficient.

After completion of the germ-destroying treatment, a

valve 15 is opéned and the blower 4 is actuated to discharge the

10 gas within the treatment chamber via adsorption device 5 through
a line 22 to the air. 1In this case, for the purpose of
preventing the insidé of the treatment chamber from being
rendered in a reduced pressure condition, a valve opening to the
air is suitably connected to the treatment chamber. In the

15 adsorbing device 5, ISOTC vapors contained in the gas are
removed by adsorption due to the action of the adsorbent
contained therein. The contact of the gas in the adsorbing
device may be carried out for a period of time sufficient to

_ achieve the removal by adsorption. The contact time can be

20 controlled by recirculating a portion of the gas discharged from
the adsorbing chamber 5 through a line 18 to a line 17 via line
19 and valve 20. The treatment chamber 3 and the adsorbing
device 5 may be provided with heating and cooling mechanisms to
effect temperature control. When the adsorbent in the adsorbing-

25 device becomes saturated, a heating medium such as steam may be
passed therethrough for regeneration.

In the present invention, the mixing of ISOTC into the
gas in the treatment chamber méy be carried out by directly
spraying ISOTC liquid or solution into the chamber in stead of

30 feeding ISOTC vaporized in the above vapor generating chamber.
The removal and separation of ISOTC from the gas may be effected
using a chemical reaction with a substance reactive with ISOTC,
such as a solid amine, in place of using the adsorbent.

| Any chamber of an air-tight structure may be used as

35 the germ-destrqying treatment chamber 3. The gas containing
ISOTC vapors may be fed to the treatment chamber 3 not only
intermittently as described above but also continuously while
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or ink conposition having incorporated thereinto, as a bl ending
I ngredi ent, the above-nentioned | SOTC sol ution, powdery porous

substance:i npregnated with the |1 SOTC solg i on or encapsul at ed mat eri al
of the 1SOTC solution. These conpositidn$®*nAy be in 20 the formof a
liquid or a film These articles nay be utilized in a variety of

fields such f.oods acklng ter con tion terials, e
as a coatinéﬁ§§#ﬁ5§?%9 n ﬁ%ﬁl QP ug %e}ﬁPflbﬁr a Flgﬁ?ﬁ cagg' p$§£ of Eﬁe
Accor di ng tcgasmdxsehargednﬂfomlbhe lime el4smaysbe2B8ecipcolatied to the

sheet-like Qa¥$§§%avs@ﬁ§£u§§ % %ELWSHSHtﬁél valvgaper non-woven

fabric or I Ag CO coafing conposition
cont ai ni ng the above ﬁﬁM@ugﬁmm dessincpying treatMEBtcaBeth@h@héBB§Fn§ Ray be

formed an C”Eéf¥1éﬁn5h§'ﬁ@saoéoﬁ@fnuous §9§€ém|bfelﬁaéeBAﬁéhoéygﬁéMBe”In the
respective plural |amnated 30 sheets, ~The sheet-1|i ke

be
used, as a SR8 -9f PNtinueus sYSFeMayvihg %rﬁé? ci‘-EaPaﬁﬁ? vF#"ﬁou‘?ﬂ the
various f|eﬂﬂtéaﬁméhﬁﬁbhambeﬁf3f@ed§ cpaskanty speedial s, construct|on

materials, etc. cecor di t he, ptresent ards
(hard- board, sem%r%l-%ba%ti, ??\%%’I‘%F?‘gnaﬁol\rbs f)a??r%l'g %{5 ?%m tc.)
35 having gureatmiert chambery asy2benob$ar@evapyrrgenegatiegacbamber, as 3

t he |
Wth cartuf Sere deds T PR pEHIRIAL ndl b 51! 28050 aasfbihy "
evice.

The germ-destroying treatment chamber 1 and the ISOTC
vapor-generating chamber 2 are interconnected by a pipe 6
provided with an open-close valve, the germ-destroying treatment

15 chamber 1 and the blower 3 are interconnected by a pipe 11
provided with an open-close valve 12, and the blower 3 and the
gas distributor 4 are interconnected by a pipe 14 provided with
an open-close valve 15.

The gas distributor may be, for example, of a

20 structure (header pipe) having a close-ended, large diameter
pipe to which a gas inlet conduit and gas outlet conduits are
connected,

The gas distributor 4 and the ISOTC adsorbing device 5
are interconnected by a pipe 16 having an open-close valve 17.

25 The gas distributor 4 and the ISOTC vapor-generating chamber 2
are interéonnected by a pipe 18 having an open-close valve 19.
The gas distributor 4 and the germ-destroying treatment chamber
1 are interconnected by a pipe 20 having an open-close valve 21.
Further, the upstream and downstream sides of the blower are

30 interconnected by a pipe 24 having a gas flow rate controlling
valve 25 so that the gas feed rate by the blower 3 may be
controlled.

The open-close valves are electrically actuated and
operated in a control panel.

35 The above-described apparatus performs germ-destroying
treatments of an article as follows. First, a door 10 of the
treatment chamber 1 is opened to place an article to be treated
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- 12 - chips, etc. together with an adhesive, followed by. nol di ng
into pl ates. Al so, a gypsum board having germcidal activity may be
obt ai ned by m xi ng the above ISOTC—conLaﬁgigg powdery porous subst ance
with cal ¢ci ned gypsum t oget her with powder~“such as pulp 5 powder or wood
powder, followed by nolding into plates. A - plastic board having

germ cidal agidpMdiy, Wf@@rfé'iégﬁﬁ OpL&i 868r 10, BMebXbWEr! BEiRONERLYted
porous substance 1| npregnated wt The 'SOTC solution with a_resin
conposi ti on Wikt faintaining the vrlves 9, 13wandnpdr dBurecleged gkakg and

epoxy resin {EIPasl$eON7 Pr1an 18 apdseduiAt 86 8pbrestotel €SBP EREPEPetatlon

fol loved by mplding and 3, PBLOSMbIgne T08=AtE) o1 PRYn PEnd g de b tnt e
5 chamber 1 is caused to flow and circulate successively through a
recirculating path including the blower 3, gas distributor 4,
the ISOTC vapor-generating chamber 2 and the treatment chamber
1. As a result of the gas recirculation, ISOTC vapors
vaporized in the ISOTC vapor-generating chamber 2 are entrained
10 in the recirculating gas and fed to the treatment chamber 1, so
that the concentration of ISOTC in the treatment chamber 1 is
increased with time. When the concentration of ISOTC wvapors
reaches a predetermined value, the valve 21 is opened and the
valves 7 and 19 are closed so that the gas containing the
_15 predetermined concentration of ISOTC vapors is recirculated
without preventing the passage through'the ISOTC vapor-
generating chamber. The detection of the concentration of ISOTC
in the gas may be made with a concentration analyzer provided in
the treatment chamber 1 or the pipe 11. As the concentration
20 analyzer, any known type may be adopted such as of a gas
chromatography type or an electrical conductivity meter type.
After lapse of a predetermined period of time, the’
valve 17 is opened while the valves 19 and 21 are closed. The
operation for opening and closing of the valves may be
25 automatically performed using timers. As a result, a purge gas
is introduced through a pipe 8 into the treatment chamber 1. As
the purge gas, air may be used, though the use of sterilized air
or nitrogen gas is preferred. The purge gas is passed through
the treatment chamber 1 and withdrawn therefrom through the line
30 11 and is then introduced through the blower 3 and the gas
distributor 4 into the ISOTC adsorbing device 5. The gas from
which ISOTC has been removed is withdrawn as an exhaust gas
through a pipe 30 and discharged into the air. When the
coﬁcentration of ISOTC vapors in the exhaust gas is decreased to
35 a prédetermined value, the blower is stopped and the door 10 is
opened to take the treated article out of the chamber. Thus,
the germ-destroying treatment process is over. By repeating the
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construction materials as a germcidal or ml|dew proof board

(plate-like material). Furthernore, according to the present
i nventi‘on, a 15 spray solution containing | SOTC or | SOTC sol ution

di ssolved in ethanol in a proporttod®of 0.01-5 % by wei ght
concentration. In this case, the ethanol nay be water-containing

et hanol havi ng wat er content of 50 % by weight or |less. S nc

et hanol haSQHPve °qu%ﬁﬁqn%tr?9® %%F%ﬁ@?ﬂ%¥°$£??vgf?agﬂﬁnﬁiWﬂ%mﬁ%r§B¥Fhﬁr

property, 2@ortimuesE. thereof is very preferable When 1SOTC in the form

of a sol ution of rdly, v or|z e-lig I s, dj spersed_ing .
et hanol and the dispeﬁgrgﬁ tEF %ﬁY&?%n i3 Eiﬁﬁﬁeﬁy%gem 18 gﬂown in
object, it ian.qmsE,i ¢:] etﬁemtnment odlew:h@e amﬁmtcm&tiﬂiﬁ'ﬁs systewapay abedadopted

t he dep Sit ﬁgggo e rmof a
solut|o§ of “dn oﬁfﬁplqu| |§B%?s£%ﬁ OfV@ I'n et ano?§ﬂ¥ééa%%. ﬁ ution

havi ng good ditsshargina@rtiglesy The bﬁﬁh@tepﬁbﬂtbQ@nlnhbhﬁ¥h@a%%hhﬁol is
a wat er - contggig¥ 3G ai&qhiat des%%ﬂi?e& heoSPe 2y BOWeNvELN PECPSE dhé'&eé@aff'eto

pr esent |nvent|on d auxiljary conponents
surfactant, 9§%1¥nﬁ%ﬁQn%ugﬁﬁuiﬂﬂ & A e??%%b%?#y°?ﬁﬁﬁ?tﬁ??+@P of
agent, mwmai:mts sl 4 gty dbstEieg i sordetheptr thahlbér. For this

IR, SN "Bt o L NS e Sn ARS8 Ve A HERELETEEY

sui t abl e sprantmiildngreffiablsatsenf ian gas may be provided between the gas
distributor 4 and the treatment chamber 1 as shown in Fig. 2, so
as to introduce a portion of air introduced into the gas
distributor 4 into the treatment chamber 1 through the pipe 20

15 while controlling the proportion of the gas flow rates flowing
through the pipes 20 and 18. _

According to the above-described germ-destroying
treatment, various articles such.as foods may be effiéiently
sterilized in a safe manner. In this case, the ISOTC vapor-

20 containing gas in the treatment chamber is fed, after completion
of the treatment, to the ISOTC-adsorbing device together with a
purge gas, where ISOTC is removed by'adsorption. Thereafter the
gas is discharged to the air. As a consequence, the strong
irritating odor of ISOTC does not emanate during the prdcess, so

25 that deterioration of working environment may be prevented.

In Fig. 3, indicated és 1 is an ISOTC vapor-generating
device, as 2 a closed space, as 3 an ISOTC vapor;adsorbing
device and as 4 and 5 are blowers.

The ISOTC vapor-generating device 1 is provided with

30 heating and c¢cooling mechanisms and is constructed to accommodate
ISOTC therewithin. The ISOTC present in the device 1 may be in
the form of a liquid, a solution or a gel. It may also be
present in a form supported by impregnation in a pordus
substance.

35 The ISOTC vapor-adsorbing device 3 contains an
adsorbent therewithin and is adapted to remove ISOTC vapors
contained in a feed gas by adsorption. Any adsorbent may be
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35 the present invention is of an aerosol-type using an injection

agent. Nanely, an aerosol type spray device using the spray sol ution of
this invention may be obtained by placing the spray

- 13 - solution in an airtight we3%et+ equi pped with an injection
nozzl e and, then charging under pressure an injection agent thereto.
As the injection agent, there may be used conventionally known agent,
for exanpleuﬁfdlaﬁuﬁ¢@m a5 i bcean ordgexb sTSATAsVaPeF8ne, 5  n- but ane,

i.sobut ane, n-pentane, i&oﬁﬁgiﬁﬂﬁgofh@-Elééé&es§§§ée@ffor gerfEdes et by 1n§

| i quefied petroleumgas or_a |liquefied natural g I S SUItab|¥ Uﬁ
A flon gas RRIPORES RO PLIFRY ohetPaactialed to ¢rusepipetospass t rough

the ISOTC vapor-generating chamber 1 through a line 6 and to let
5 the ISOTC vapor-containing gas introduced into the space 2
through a line 8. When the concentration of ISOTC vapors in the
space 2 is increased to a predete:mined value, a valve 7 is
closed while recirculating the gas within the space using a
valve 10, thereby to effect the germ-destroying treatment of the

10 closed space. _

After completion of the treatment, the blower is
stopped and the valve 10 is closed. Valves 15 and 12 are opened
and a blower 13 is actuated. By tHis, a purge gas is fed
through a line 14 to the closed space 2 so that an ISOTC vapor-

15 containing gas is discharged therefrom and is introduced into
the ISOTC vapor-adsorbing device 3 where the ISOTC vapors
contained therein are removed by adsorption. The resulting
ISOTC vapor-free gas is discharged through a line 16. In like
manner, the closed space is sterilized and the ISOTC vapors used

20 in the sterilization treatment is removed from the space.
Therefore, the space is free of irritating odor attributed to
ISOTC vapors.

Though air may be used as the above purge gas, the use
of sterilized air or nitrogen gas is preferred.

25 In the present invention, it is preferable to install
at least a portion of the ISOTC vapor-generating chamber 1, the
blowers 4 and 5 and the iSOTC vapor-adsorbing device in the
closed space according to the size of the space. When the

_ closed space is small,.they are installed outside thereof.

30 - The concentration of the ISOTC vapors in the closed
space is 5-2,000 ppm, preferably 10-500 ppm, and the ISOTC
vapors are retained in the closed space for 1 minute to 12
hours. By the use of these conditions, harmful microorganisms
in the closed space may be almost'completely destroyed.

35 According to the above-described method, the air
within the closed space and surfaces of machines and equipments
disposed therein may be effectively sterilized. Further, since
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Since a solution of |1SOTC dissolved in an oily liquid 10 having a vapor

pressure of 2 miHg or less at 30 [err] C shows an extrenely suppressed
emanat i*on: of | SOTC, handling of the solution is very easy.
Additionally, since the ISOTC solution~™ 28 -gradual | y emanates |1SOTC for a
| ong period of time, retentivity in | SOTC vapor-generating effect of

the sol ution_j ellent, 15 Therefor th solutlon be _used by . -
itself as anI$§E§Cﬁ9§BoP°t corx gﬁe?ﬁ?ﬁﬁ& agBREt ﬁ&,nﬁoggéfepf &PFFF%@&W of
various fielmetatsa MoregeemCciesten ahenl ASATOr vapoageremain unremoved in

freshness-kegpi ng QQSQBF§OTEhey QSOQSE'égberggﬁgdg¥ﬁébitﬂﬁmgk Egﬁﬁes.

germ ci dal property o vapor s eman from Furthernor
the solution may be 20ThatPrE§edt|nnaenanpatyléﬂ nestdbea§e§crahed|@wamay of

mat eri als havéRgmples BEE”EE'H@E QE&&EEHYthareto. In the EBlHB%lng, parts
above-nenti oned gorous substance | npregnat wth the [ SOTC sqol ution

and the abova2de tFBﬁeHYeW€é§§GIHPéGSS °thﬁ£WéFFaFP8F1FH€aﬂ§€W6°§GFut|on
the emanation of | SOIC vapors is 25 nuch nore suppressed so that they may
be used, as €'30|id gent emanating | SOTC, in various fields such as

f oods, packi terials and construction materials.

The above-nentioned coAllyly tsopbidtiyanatenwasndhngsbAged in hSOEGibdeubiidn,

the | SQif SO&Q&%?&@&”B{E 3& gnp8£9gs1§§B§&398€o§9a18rahh§5b§EW§blutlon.

sol uti on-encaps onal ~conposi t
havi ng ger ni ci dal act|Wh1§ sqluanbouwas tested by sense for change in: degree

of emanation of allyl isothiocyanate with time. In this test, 5
g of the ISOTC solution were placed in a "schale" (dimension;
‘diameter: 75 mm, height: 20 mm) and strength of odor emanating
15 from the "schale" at room temperature was judged based on the
following ratings. The results are shown in Table 1.
A: Eyes smart from irritating odor
B: Smell of mustard
C: Slight smell of mustard
20 D: No smell
For the purpose of comparison, 0.05 g of allyl
isothiocyanate were placed in a "schale" of the same size as
above and similar test was performed. The irritating odor
causing eyes to smart emanated for 30 minutes but, after 1 hour,
25 no odor was detected.

Table 1
Concentration of Time passed (day)
allyl isothio- 30 1 5 10 15 20
30 cyanate in solution min.
(%)
0.5 B o c C Cc D
1 B B C Cc C C
5 A A B B B C
35 10 A A B B B B
20 A A A B B B
30 A A A A B B
L



fields. A coating of the conposition gradually emanates | SOTC vapor s

to attain desired germcidal effect. The above-nenti oned
skheet-ki ke material using the 35 coating conposition gradually emanates

| SOTC vapors so that it may be uti ki 28d-in various fields such as

f oods, packing materials, printing materials, construction materi al s,
as a - 14 - functi ona
sheet-1i ke material having germ cidal property, m | dew- pr oof property,
freshnessfkqgﬁﬁgu@r@perty and deodori zing property.

The gel -1i ke substance_according to the Eresent .5 invention'contfining
the 1 SOTC sol uti on enehht®k +§Q%h?9§¥69§,e was dissolved in corn oil to

obtain ISOTC solutions with various concentrations. Each
solution (about 9 g) was placed in a "schale" having a diameter

S of 85 mm (bottom area: 56.7 cm2) and a height of 15 mm. The
"schale" was placed in a closed, constant-temperature vessel
(volume: 88 liters) and the change of the amount of evaporation
of allyl isothiocyanate was investigated. The results are shown
in Table 2. The émount of evaporation of allyl isothiocyanate

10 shoﬁn in Table 2 is in terms of parts by weight of allyl
isothiocyanate evaporated per 100 parts by weight of the
solution present in the "schale" at the start of the

measurement.
15 Table 2
Concentration Amount of evaporation (part by weight)
of ISOTC Time passed (hr)
1 2 3 4 5 6
20 100 13.3 - 22.9 33.7 47.0 56.2 66.2
50 9.0 18.5 27.0 33.9 37.1 - 39.9
23 7.8 15.2 20.7 24.9 27.2 29.8
20 5.9 . 10.5 14.6 17.5 19.3 19.7
5 1.3 2.2 2.9 3.4 3.9 4,2
25 0.5 0.14 0.2 0.286 0.3 0.33 0.36
Example 3

Allyl isothiocyanate was dissolved in corn oil to

obtain a 50 % ISOTC solution. Granules (diameter: about 1 mm,

30 length: about 3.5 mm) of calcined diatomaceous earth (100 parts)
was impregnated with this solution (40 parts) to obtain an ISOTC
vapor-generating agent. The change of the amount of evaporatioh
of ISOTC with time was investigated in the same manner as that
in Example 2. The results are shown in Table 3. The amount of

35 evaporation of allyl isothiocyanate shown in Table 3 is in terms
of parts by weight of allyl isothiocyanate evaporated per 100
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in an extrenely suppressed manner, gradually for a |ong period of time
and is excellent in retentivity of germcidal activity. Thus, it is
advant ageously utilized in the field of foods, etc. The
spray solution according to the present jgvention 10 containing the |1SOTC
solution is used by spraying it over an object as liquid particles. In
this case, since ISOICis - sprayed in a | ow concentration solution
state, strop@arity id@lwdiGrht of A SYLUETRE prieSénts UitpDrisies ethdle’t et the
anbi ent environqgnt iﬁﬁh not §ﬁ$cifically badly influenced. Since |SOIC
i s contact e PFT A% i MRFBECI the formof a liquid, its effect is much
qui cker in conparison with a case where ISOTC is contacted in the form
of vapors. The spray solution is utili Zeldaﬁ 83Wi de variety of fields
where growth of harnful m croorgani sns creates probl ens or where bad
odors cbBeate problens, such as in the 20 field of foods by virtue of its
germ ci dal ﬁ-ri%e%sé”g | dew proof prpperty;and dgodoriging operty.
Si nce | SOTCEXT OIS armtTbacterTat—act vty agarmst—avos,  the spr ay
sol uti on of EV@Poratiqn &mawnt nventi on nay be used for the purpose of
treating ski(parts By Seasht)ff or exayyy e,1dseating eceem) .14% 14.93) Germ
Destroyi ng Trearment vethod and Apparatus Tnereror. The

nmet hod for the germdestroying treatnment of an article according to

t he préfent Exawgrliel dn i ncl udes a step of

Allyl isothiocyanate was dissolved in corn oil to
obtain solutions with concentrations of 50 (v/v) %, 20 (v/v) %,
10 (v/v) % and 5§ (v/v) 8. Mildew germs to be tested were
exposed in a closed space (room temperature) to vapors emanating
15 from the solutions. Thereafter, they were incubated at 28 °C
for 3 days to investigate growth of germs. The results were as

shown in Table 4.
The mold germs subjected to the test are three kinds
20 of eumycetes specified in JIS Z 2911-1981 (Anti-moid Test
Method); Penicillium Funiculosum Thom IFO 6345, green mold,
referred to as Germ A in Table 4), Chaetomiun globosum Kunze ex
Fries IFO 6347 (belonging to Chaetomium, referred to as Germ B
in Table 4), and Cladosporium cladosporiolides (Fresenius) de
25 vries IFO 6348 (FERM S-8; IAM F517, belonging to Kurokawa mold,
referred to as Germ C in Table 4).
The above three mold germs were found to completely
destroyed upon 15 minutes exposure to vapors from the 50 (v/v) %
- ISOTC solution and upon 120 minutes exposure to vapors from the
30 5 (v/v) % ISOTC solution.

-_—
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contacting the article with I SOTC vapors. The concentration of 30 t he

| SOTC vapors in a gas to be contacted with the article is at | east 5
ppm (wAv) but is lower than the saturation concentration in the gas.
Moré particularly, the concentration is @dnerally 20-5, 000 ppm
preferably 50-1,000 ppm and may be suitably determ ned according to
the article. The contact time depends 35 upon the concentration of |SOIC
inthe gas and is 0.1-60 = minutes, pr&adlsbld 0.5-30 ni nutes when the
concentration of | SOTC vapors is 20 ppn1or nore. The treatnent tine may
be ' auequat e’y

det ermi ned a€e®Mdi fgnegntration cl e t§UNQQﬂwﬁﬁn§?115 remaining aftigy tne
present invention, okhgsarti ghe to be geMmeeddroying treatment (%)

5 solution (%) Exposure time (minutes)
02 4 8 15 30 60 120
A 50 100 0
20 100 87.2 62.4 0
10 100 85.4 66.7 30.2 0
10 . 5 100 86.4 71.8 19.4 5.8- 0
B 50 100 42.6 0 '
20 100 85.7 30.4 24.5 1.0 O
10 100 60.6 32.3 18.2 5.1 0
5 100 62.7 36.6 16.9 10.2 0
15 C 50 100 33.3 24.2 19.7 0
20 _ 100 95.9 64.9 35.1 18.9 0
10 100 71.7 64.6 46.0 28.3 15.0 0

5 100 74.8 57.0 53.3 37.4 17.8 9.3 O

20 Example 5
In one vessel (about 3 liters) was placed a dried fish

{horse mackerel)_while in another vessel was placed 10 cc of 1 %
allyl isothiocyanate solution in soybean oil in an open state in
addition to a dried fish (horse mackerel). The vessels were lid

25 and allowed to stand at room temperature. The dried fish in
each vessel was occasionally taken out therefrom for examine the
odor. As a result, the dried fish stored together with the
allyl isothiocyanate solution was found to retain its fish-like
smell inherent to dried fish even after 6 days. In contrast,

30 the dried fish stored by itself was found to generate a putrid
smell and to be poor in freshness.

Example 6
Example 5 was repeated in the same manner as described
35 except that cut rice-cake was used in place of the dried fish.
As a result, mold was found to form after 3 days on the rice-
cake stored by 1tself whereas no mold was found to form even
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with | SOTC vapors may be packed with a plastic packing materi al such
as of pol yet hyl ene, pol ypropyl ene or ethylene/vinyl acetate 5 copolyner.
| nvesttgation by the present inventors has reveal ed that the
above-described plastic materials showhggh~ perneability to | SOTC
vapors and that such an article packed wi th the packing material and
.once subjected to germdestroying treatnent .is no | onger susceptible

t o secondar yaftiert ahimantlonid Othei thasdaofif thegeice-aakei stefééctogether with

prot ect ed fréﬂ@iJEf?iifEbth%%%Q%ngﬁé 8£?gggﬂs as long as the package is

kept as is. oncentratron of |SOTC vapors in the gas

wth whi ch the packed article is contacted is preferably higher than
that used imgddfetd g an unpacked article and is generally 100- 15 5,000
ppm The packing material for packing an article should be

broadl y Xonst rued and ¥e9ErrdeSeedssese partarbpyudeighplsvake mixedevithsan
films and shapible keilB{esyBésn S} aph epdBtHOHF ¥Q€ight). PBEL MUx8Ag was

artcle, L nclath & oo TSI FLAL S chis g, ARESTIRERLEGH' Be*chE0
open vessel wukims entizgnmetne spece mustand SHeedg sebseglmostyfseal ef
such as a {rAr THo Qe 6F dpCisotniBEbatater D 0L I0R) L apped i (h &
film d0rethod in 25 TiishISOEC seletion swpackested hybssnse hEopoghaegegin
subsequent| Yegree of emanation of allyl isothiocyanate with time. In this
test, 20 g of the ISOTC solution were placed in a "schale"
(dimension; diameter: 70 mm, height: 15 mm) and strength of odor
emanating from the "schale" at room temperature was judged based
15 on the following ratings. The results are shown in Table 5.
A: Eyes smart from irritating odor
B: Smell of mustard
C: Slight smell of mustard
D: No smell

20
Table S
Time passed 30 minutes 1 day 5 days 10 days 15 days 20 days
Strength of
Odox D C C " C Cc C
25

For the purpose of comparison, 0.05 g of ally
isothiocyante were placed in a "schale" of thé same size as
above and similar test was performed. The irritating odor
causing eyes to smart emanated for 30 minutes but, after 1 hour,

30 no odor was detected.

Example 8
Allyl isothiocyanate was dissolved in a commercially
available edible oil (soybean 0il) to obtain solutions with
35 concentrations of 1-10 %. 10 parts of each ISOTC solution were
homogeneously mixed and dispersed into 100 parts of carrageenan
gel obtained from 5 % of carrageenan and 95 & of water, thereby
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wrapped with a film and a method in which the article being a liquid
Is placed in a plastic vessel, the vessel being subsequently cl osed
with alid. The term "packing of an article” used for the
purpose 30 of the present invention is _jntended to include a state of
packi ng where the article may be prevéhﬁ%h'Tron1contanination W th
harnful gerns and is not intended to refer only to a perfectly seal ed

state in whighthe arti ¢lg i aRa339° dshrain® LYY { SRRl
At least a portion ofEahb pdc kiheg gedt-diks matdialsedwas then tested by
sense for change in degree of emanation of allyl isothiocyanate
with time. In this test, 5 g of the gel-like material were
5 placed in a "schale" (dimensioh; diameter: 75 mm, height: 20 mm)
and strength of odor emanating from the "schale" at room
temperature was judged based on the following ratings. The
results are shown in Table 6.
| A: Eyes smart from irritating odor
10 - B: Smell of mustard
C: Slight smell of mustard
D: No smell
For the purpose of comparison, 0.05 g of ally
isothiocyanate were placed in a "schale" of the same size as
15 above and similar test was performed. The irritating odor
| causing eyes to smart emanated for 30 minutes but, after 1 hour,

no odor was detected.

Table 6
20
Sample Concentration of Time passed (day)
No. allyl isothio- 60 2 3 5 10 14 20
cyanate in solution min.
(%)
25 1 1 B B C C D D D
2 2 B B B C C C D
3 3 A B B B B C C
4 5 A B B B B B B
5 1 A B B B B B B
30
Example 9

The gel-like material (10 g) of Sample No. 4 of
Example 8 was placed in a beaker and this beaker in turn was
placed in a cdmmercially available, air-tight, plastic vessel

35 (dimension; length: 150 mm, width: 200 mm, height: 150 mm)
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for packing an article is.pervious to | SOTC vapors. Such packing
materials may be, for exanple, filnms, sheets and vessels forned of a
ptastic pervious to | SOTC vapors such as pol ypropylene, 5 polyethylene,
an et hyl ene/vinyl acetate copolyner or_ags - et hyl ene/ propyl ene

copol ynmer. A packing material fornmed of a plastic inpervious to | SOTC
vapors (such as alum numfoil or nyl on) may be used as a packing

materi al perbogatshd® w€H G commePeDEB1PYat@iTablef i 86t hﬁi@é oakey, Adter
on- Wov

exanple, a laser_beam .10 _In, addition a

sur f ace- treaﬁ%c?’fﬂeﬂ%r‘f’a%h a fl‘gfg%ﬁpi?ajo& Ont%v‘éﬁs?ﬁﬁr'f'%s ifgw?g&ﬁa?iéand
of a paper, atorembient vwsmpefabutre.or cloth with a plastlc filmpervious to
| SOTC vapors nay o t

ger m destroyi ng treatnen acco#%ggﬁsi co?%arlsesén |%§%%P%%%t Qgs acked
or unpaéked repdatediin the wnammmew as éegq51b©¢1tab<nmgex®§pt: t/l@brso

Met hods for ge1-1 A I VESSId N wa SO &gt 1 nclude, for exanple, a method in
whi ch %e pack aget::s acea in_an air-tight chanber to which [ SOIC is

fed in the form of vaﬂﬁ?saOFe% tyef F?ﬁt?kPY%rH¥%$e¥YﬁE%ﬂnaﬁﬂsﬁ b thet hod

i n which therﬂwi@aej mPlAGRLs | FbPn@Nt S fofmgaftébaﬂﬁ@ée da pn%ﬁ@ﬂai];?@d
er arte

br edet or i NP SRPAY (St ool SrREISERRE hb the SRg) BficEht nEoubRRetbre
encl osi18g tH:esa:rtwh:émairn o byglpl Hsé imateriabagf the prédent spiegnition SKHE
in the formdg éil'fﬁ“é£ﬂ£§aséb in the test wherein the gel-like material of
the present invention was used, no mold was found to form on the
surface of the rice-cake even after 30 days preservation. This
suggests that the gel-like substance has excellent anti-mold
15 property, excellent germicidal property and excellent freshness-

retaining property.

Example 10
Example 9 was repeated in the same manner as described
20 except that bread was used in place of the rice-cake. As a
result, while mold was found to form after 3 days preservation
in the comparative test in which no gel-like material of the
present invention was used, no mold was found to form even after
30 days preservation in the case of the test wherein the gel-
25 like material of the present invention was employed.

Example 11
(1) Preparation of Samples:
Bread is sliced to a thickness of 1 cm and the
30 following three groups of samples (A, B and C) were prepared:

A gfoup: Three slices of bread were inserted into
respective polyethylene bags (thickness: 100 Pm) and each of the
bags was then heat-sealed.

B group: Three slices of bread were inserted into

35 respective polyethylene bags (thickness: 100 Pm). Into each of
the bags was further inserted a polyethylene bag (thickness: 30
Fm) containing an ISOTC solution composéd of 20 cc of soybean
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25 bag or addi ng an | SOTC vapor-generating agent into the bag.

The generation of | SOITC vapors nmay be effected with the use of the

above--nentioned | SOTC sol ution or various solid mat eri al s cont ai ni ng

t he' 1 SOTC sol ution as well as |SOTC itseld .. Wth such | SOTC sol uti on

or solid materials containing sane, 30 | SOTC vapors slowy emanate in a

control |l ed anount. When a packed article is contacted with

| SOTC vapor ®il and n0a smwfhallad dessbhileratahe, 119@ @empldringriays twere

package. JThe intr SOTC vapors after conpletion of the germ

dest royi ng FFS&t%@hQ'SE%ﬁ%E'e through the packing material and 35 are

gradual | y disper Sedyromp :ofThree sHolcege of mead merg dmirited intof

germi cidal ebbaghyjive | he/Iah hals (AL OARAILL GO .  BadPTE the

vapors. in the %ackage t&%%eghrﬁén I 5 v(apolrs remaln r}mg))f

5 bags was then evacuated and heat-sealed. These bags were then

placed in an air-tight vessel with an inside volume of about 2
liters. This vessel contained about 5 cc of allyl isothiocyanate
at 25 °C so that the inside thereof was filled with allyl
isothiocyanate vapors. The bread-containing bags were retained in

10 the vessel for 1 hour.

(2) Test Results:
Three bags of each of the groups A-C (total 9 bags)
were allowed to stand at room temperature to see whether or not
15 each bread in the bag was molded. The results are shown in

Table 7.
Table 7
20 Sample Time passed (day)
1 3 7 10 20 30
~Group A - ++ +4++ +++ +++ +++
Group B - - - - - -
Group C - - - - - -
25 _ Remarks:
-: Not molded
+: 1 or 2 molds formed
++: 3 or 4 molds formed
+++: 5 or more molds formed. Or round mold
30 spread to a diameter of at least 1 cm.
Example 12

Allyl isothiocyanate was dissolved in 99 % ethanol in
a proportion of 0.5 % by weight to obtain a spray solution.
35 This solution (300 g) was charged in an aerosol can with an
inside volume of 500 ml together with 80 g of a jetting agent
(liguefied butane) to obtain a jetting device. When jetted from
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-17- therein for a long period of tinme. In general, it is preferred

that | SOTC vapors be present in a concentration of 10 ppm or nore for

10 m nrutes or nore. The concentration of |SOIC vapors i n the package

gradual |y decreases with tine as the vapffs-are 5 dispersed out of the

package. The decrease of the concentration of | SOTC vapors nmay be

controll ed b% previously incorporating an adsorbent into the package
&

Nanel y, whekhgnigidngedeviice, thepmadwiian wasdannd, thdyAGaKed the form

adsorbent cgpjgdsqr l?:o'gs@lﬁe partidNQss, dufd R d RodfBatdEinad, tihe wacked
article by contact 10~ wit ISOTC vapars., Thus, ,after the c |.etion of
t he treat nefPraying PW@I§G§GWbeﬁ:§9ﬂ9¥iqur¥§ﬁﬁﬁﬂ%aq éﬁgsg-so t hat

t he consethiacivanatle WaET 6 ivAAFIiTdnt Ivhpriraadengal ama tire reaiveiidmaent
time of _the vapor ngé be gontr Presence of |SOTC vapors for a

| ong tiﬁe |Wth8°3a3 G&S; Sggﬁéiﬁ%ﬂﬂe because of the 15 occurrence of
probl ens that the vaptsinexddss \j(di;tmg;rd"ma'de), the ddilaataidrn ofas tsprEgest
deteriorati f r icl I raI
preferable §t§U|%a§ ?- %R%%&t%%ﬁ% %?ntalnfgé éh 'ilng mat eri a and t he
amount of tkdosdsar uérth g0 liigat the vetsselcamSerﬁlrJaaweﬁn %3 stworC famdr ;anth.
decreased tgRolfloRBMAS FR¥ha2Ro Wdrl." 4N UHS purpose of comparison, a

10 test was performed without spraying the solution. The surface
of the rice-cake was molded after three days.

Example 13
100 Parts by weight of a 1 % by weight solution of

15 allyl isothiocyanate in ethanol were mixed with 100 parts by
weight of soybean o0il to obtain a spray solution. This solution
was charged in an aerosol can in the same manner as Example 12
together with a jetting agent to obtain a jetting device. When
jetted from the jetting device, the solution was found to be

20 sprayed to form uniform fog-like particles. It was confirmed
that, in this spraying operation, irritating odor of allyl
isothiocyanate was much more prevented in comparison with

Example 12.

25 Example 14 .
A commercially available, small, batch-wise vacuum

drying device having a drying chamber therein and provided with
an evacuation port, an air feed port and an air-tight door in
the wall thereof was provided. To the evacuation port was

30 connected a vacuum pump via adsorbing agent packed with
activated carbon. Further, a gas discharge pipe of an ISOTC
reservoir was connected via three-way open-close valve to the
air feed port. The reservoir was packed with sepiolite powder
impregnated with allyl isothiocyanate (ISOTC vapor-generating

35 agent) and has a wall portion where the discharge pipe was
provided.' A germ-destroying device according to the present

invention was thus constructed.
-
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An article which is not packed may be first subjected to a
germdestroying treatnent and thereafter packed with a packing
material ,to protect the article fron1seq?gdary contam nation with
harnful gerns. Wen there is a fear that | SOTC vapors mgrate
excessively to the article after the treatnment to cause deterioration

of the property of thorgl tdsde of thidladssdEsdabbiehoa PLaYI QUsY PRCK-Lhke

article together with an - sor SO as excess

vapors absorif@d tBackrd in aamgbqulwleme bag hwas BHRSeBehr t%e@%vm be

used vari ounfier @Ié&&élﬂﬁm m'ﬂ'i@@ew&yl@élﬂd was turned to anThe
| SOTC vapors in the package of the article which has been subjected to

the ger m deSRSHYBRF 1IN nedtintroduce I5QT aY2RCEF sHEPR cbhe L SPTHeredte Ty et
time an@-araﬁﬂdnﬁﬂe drylngd&ngmbakcbmltﬁbtd§V£¢éculwﬁist@mmh5£mﬁ|w¢soﬁept

e Package.eod> 2L O b ISL AL M SPELSu LA R BER 96 A Laf Bl S50

pr esent inv@Mmen*wdxuvﬁlﬂe was turned to shut the ISOTC reservoir side and
to open the air inlet side, thereby withdrawing the ambient gas
within the drying chamber while removing the ISOTC vapor

10 contained therein in the adsorption tower.

After stopping the operation of the vacuum pump, the
door of the drying chamber was opened to take the packed rice-
cake out thereof. The packed rice-cake as such was then allowed
to stand in the air. '

15 For the purpose of comparison, a rice-cake was seal-
packed in a polyethylene in a similar manner and was allowed to
stand in the air without subjecting to a germ-destroying
treatment.

The rice-cake was molded after standing for 3 days in

20 the case of the comparison test. In contrast, the rice-cake
which had been subjected to the germ-destroying treatment
according to the present invention was not molded even after
standing for 1 month.

WD



- 18 - gerns which are present in a closed space can be destroyed by
I ncorporating a gas containing | SOTC vapors into the cl osed space, soO
that t'he, cl osed space and articles contained in the cl osed space_ my
be sterilized. The term"closed space"_used 5 e%erﬁ—rS‘TﬁféﬁaEa—FB

refer to a space whose anbient gas (air) cont ai t be
freely communicated with the outside t her eof . mm !ﬂmng for
exanpl e, a qEEECEM®{ various bui | di ngs such as f a@s

war ehouses, roons of hospitals, hat ches of cargo-boats, a space
defined by hoods or sheets and 10 various containers. In

accordance with alprefkmrEdogbiocﬂanateyVagonegendratingoagehé peBpeAsSing a

i nventi on, S o] h t f |.C
For Cdestr oy S aPERAACH BugBOPOlnb OhnkMnpregn)ted [EER 4 sBRuBIbACLE
of 1 i ntrodudmdlsethiBwyanate [digsolyed ninf anapelz énqur»qum #i prepartieneof

into a germﬂ“34155”%mb¥lweléﬁﬁaéaﬁéénﬁféﬁ?Sﬁ,tQai@rHEQQ L 96€a having a

vapor - cont ai ni ng at nosphere o
5 vapor pressure of 2 mmHg or less at 30 °C.

2. An isothiocyanate vapor-generating agent comprising a
shaped body of a porous powder substance containing a solution
of an isothiocyanate dissolved in an oily ligquid in a proportion
of 0.01-50 % by weight concentration, said oily liquid having a

5 vapor pressure of 2 mmHg or less at 30 °C.

3. An isothiocyanate vapor-generating agent comprising a
capsulated body containing a core material which is a solution
of an isothiocyanate dissolved in an oily liquid in a proportion
of 0.01-50 % by weight concentration, said oily liquid having a

5 vapor pressure of 2 mmHg or less at 30 °C.

4, An isothiocyanate vapor-generating agent comprising a
gel-like substance containing a solution of an isothiocyanate
dissolved in an oily liquid in a proportion of 0.01-50 % by
weight concentratibn, said oily liquid having a vapor pressure

5 of 2 mmHg or less at 30 °C.

5. A coating composition comprising a solution or an
isothiocyanate vapor-generating agent containing said solution,
said solution containing an isothiocyanate dissolved in an oily
liguid in a proportion of 0.01-50 % by weight concentration,_
said oily liquid having a vapor pressure of 2 mmHg or less at

5 30 °cC.

6. A composition according to claim 5, wherein said
coating composition is an adhesive composition, a painting
composition or an ink composition.
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I n safd germ destroyi ng treatnent chanber; feeding—thearticle to said

germ destroyi ng treatnent chanber; contacting the.,.. ' it h a gas
of t:herl SOTC vapor-contai ni ng at nosphere in 20° ;El‘!‘lp&[‘“ﬂlmﬂ‘wl ng
treatment chanber to effect germ destr-oy2ng S Nty & sehargi ng the
at nosphere gas fromsaid germ destroying treatnent chanber after the
ger mdestroying - treatnent; and renoving the | SOTC vapors fromthe

di schar ged Jas. 25 sheet=like makewkall mprbledarbisemoatiamti on,

there is al Rmposi AR i fAhAL APPA A sid 8, the treatment of an article
for destroying gerns, characterized in that said apparatus conprises

a germdestroying treatnent chanber provided with a feed conduit for

i ntroduci ng an | YQTC At a3 -0 {1 Y i L avdeta Bind hed et Sy tenidc @

di scharge conduit for dlspharlrgithe . at nospher e s from sa

t r eat nent ci’fé‘r?ﬁ’é‘r’gteﬁ‘@rr@ttrﬁ%gﬂgﬁe accring e M connected to said feed

conduit and accommodati ng the 1 SOTC, and a device connected to said

di scharge conduit, for Vi vapo . the | 5, . The
ger m destroyi ng tngwa’t- hod asr‘Pd'Ia ppa&rlg?:ulsoqgvi‘ﬁ?"%teléﬁg eefcﬁ_agf%l’édulltno d%}fla?}f el ow.
I n the abovdseditieeyand tepds atilgsolveferin deprenergion of 0.01-5 % by

weight concentration.

10. A spray solution according to claim 9, wherein said

soiution contains an oily liquid.

11. A spray device comprising a closed vessel equipped
with a spray nozzle, and a spray solution according to claim 9
or 10 charged in said vessel under pressure.

12. A method for the treatment of an article for
destroying germs characterized in that the article is contacted
with vapors generated from a solution of an isothiocyanate
dissolved in an oily liquid in a proportion of 0.01-50 % by

5 weight concentration, said oily liquid having a vapor pressure
of 2 mmHg or less at 30 °C or from an isocyanate vapor-

generating agent containing said solution.

13. A method for the treatment of an article for
destroying germs charazterized in that the article is contacted
with a gas containing vapors of an isothiocyanate, said article
being previously packed with a packing material permeable to

5 vapors of the isothiocyanate.

14, A method for the treatment of an article for
desttoyihg germs characterized in that said method comprises
steps of: introducing an isothiocyanate in the form of vapors or
liquid microparticles into a germ-destroying treatment chamber to

5 form an isothiocyanate vapor-containing atmosphere in said
germ-destroying treatment chamber; feeding the article to said
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- 19 - treatment chanber (also referred siaply—as—treatment chanber
I the present specification) is used. As the germdestr
t reat nenf chanber, there may be used one which h m I' ﬂlﬂimlfm!ﬂ space

adapted to receive a desired article thelein and -tight so
that the inside gas is prevented from escaping therefron1 The '
treatnent chanber is provided with an inlet condui t for introducing

| SOTC in thgerzm-rdaﬁtnmpmg treatmentl chamberrroomtpfeirgi e anbichkanwekh a
theret hroug@ £M e @&eﬂllcg% angte ps}é)ﬁ%f'-ﬁ% ﬁtéfﬂfﬁ@l%@gbﬁé@éem gasai n

t he chanber erethroug
structure OHQﬂM?QQQ§ﬁQK%ﬁg(#ﬁﬁﬁkﬂen% %ﬁﬁ@%&ﬁyto effect germ- destr0y1ng

10 treatment; discharging the atmosphere gas from said germ-
destroying treatment chamber after the germ-destroying
treatment; and removing the isothiocyanate vapors from the

discharged gas.

15. ‘A method according to claim 14, wherein the article
is previously packed with a packing material permeable to vapors

of the isothiocyanate.

16. An apparatus for the treétment'of an article for
destroying germs, characterized in that said apparatus comprises
a germ-destroying treatment chamber provided with a feed conduit
for introducing an isothiocyanate into said treatment chamber

5 therethrough and a discharge conduit for discharging the

atmosphere gas from said treatment chamber therethrough; a
storage vessel connected to said feed conduit and accommodating
the isothiocyanate; énd a device connected to said discharge

conduit for removing vapors of the isothiocyanate.

17. An apparatus for the treatment of an article for

destroying germs, characterized in that said apparatus comprises
a germ-destroying treatment chamber, an isothiodyanate vapor-
generating chamber connected to said germ-destroying treatment

5 chamber through an open-close valve, a blower connected to said
germ-destroying treatment chamber through an open-close valve, a
gas distributor connected to said blower through an open-close
valve, an isothiocyanate vapor-adsorbing device connected to said
gas distributor through an open-close valve, a pipe provided

10 with an open-close valve and connected between said gas
distributor and said isothiocyanate vapor-generating chamber, a
pipe provided with an open-close valve and connected between an
upstream side of said blower and said isothiocyanate vapor-
generating chamber, and a purge gas inlet conduit provided with

15 an open-close valve and connected to said germ-destroying
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determ ned according to the manner in which the article is treated,

i.e, whether the treatnent is perfornmed in a continuous node or a

bat chwi’se* node. In the case of a continuous node, .t

chanber is provided with inlet and exit $orts and wi a conve

running in circulation between these ports. In thi s““lw ‘ m lﬂl‘ﬂﬁlﬂnl et
and exit ports are con cted into an air-tight s to

pr event t he EZeGtaan aé‘ Li?‘ﬁ‘i"n t he chamber = from di schargl ng out of the

chanmber. Thus, these ports are 20 constructed so that they open only when

th ticl t ts.th { f th
dr-tight o dct B PTRGRTR TN AT % SO her 1S R A Sfans.
For exa)rmlre,lrt hehe rd ejasamcbrotaimingaoan i mtmiod:mat@atsrdEd ctranities

be cl t
T et to! o Edotd, Sl (Al BIREEELAL s DIdELd SBIEEo Y o adleib frg
treat nent f&regtmantcland thareattan, ithe s c‘hlthln ?ﬁﬁje’v‘l%ﬁﬁdalffpatq%gms

door pegnit a%éd‘ﬂ:ﬁx%tﬂ%rﬁ%&&ﬁﬁ@iﬂlé‘@e vapo:@iré}ﬁb@s{%éfé@vi& RESVE dlieslre
in the treatpgent, chanber. he | SOTC feeding conduit of

the treat medtiec e ogyanate dirk e aF]r‘é%%‘? V3% or containing | SOTC in
the form of vapor, liquid or solid-inpregnated, optionally via m xer
or heater, so that |SOTC required for germdest roying treatnment is
fed therefromin the formof fine droplets or vapor. The
met hod for the germdestroying treatnent of an '
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35 afticle i ncludes the steps of (A feeding the article to the

germdestroyi ng treatnment chanber and:(B) introducing | SOTC in the form
of- yappr or fine droplets into the chanber to forman _

- 20 | SOTC vapor - cont ai ni ng at nosphere therein. Wen the germ
destroying treatnment is perfornmed in a continuous system the step (B)
for the introduction of ISOTC into the treatnent chanber is foll owed
by the step (A) for the introduction of the 5 article thereinto. Wen
the treatment is perforned in a batch system the step (B) for the

i ntroduction of ISOIC is preceded by the step (A) for feeding the

article to the treatnent

ABSTRACT

Disclosed is an isothiocyanate vapor-generating agent
containing a solution of an isothiocyanate dissolved in'an oily
liguid having a vapor preséure of 2 mmHg or less at 30 °C. A

5 germ~-desroying treatment method using vapors of an _
isothiocyanate and a germ-destroying treatment apparatus are
also disclosed.
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chanber . | SOTC is introduced into the treatnent chanber from
10. thé reservoir through the inlet conduit in the formof vapors or

fi-e droplets. In the case of introductyps as vapors, |SOIC is

previ ously vaporized to forman | SOTC-contai ni ng gas. \Wen i ntroduced
as fine droplets, I1SOTC is sprayed into the treatnent chanber together
wth a gas froma m xing nozzle. As the gas, 15 air, nitrogen gas or
carbon di oxi de gas nmay be used. ™ As a method for vapori zi ng

| SOTC to forman | SOTC vapor - cont aftnj nd“bas there may be nentioned a
met hod i n which liquid I SOTC g a glutiog ,of 1SOTC is heated to form
vapors to with which a gas is s uent | ¥ m xed, a nethod in which

| SOTC 20 vapors are forned frorman | C vapof-generating agent, with
whi ch a gas is subsequently m xet, a'ﬁﬁfﬁo$ in which a gas is passed
through a liquid containing | SOTC so toicayse t he gas to entrain

| SOTC vapors. The concentrati oflef A$OTC i t
The upper limt is the anmount correspondi ng
pressure of ISOTC in the gas. Generally the concentration is

10-5, 000 ppm When suction-m xing | SOTC its solution with a gas
using an ejector, there is obtained a ~\,gg§ contai ni ng both | SOTC vapors
and | SOTC fine droplets. The ctiontef such a gas into the

. treatnment chanber is also an 30 effect”ve met hod.

—®

agy is 5 ppmor nore.
t o™ he saturated vapor

5 1 [
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The method of treating an article for destroying gerns al so includes a
step (C) of contacting the article with an at nosphere gas contai ni ng
-S@TCwvapors. In this case, the treament tenperature varies with the
kind of the article but is 35 generally 0-100 [err]C, ordinarily 20-60
[err]C. In the case of fresh f oods, anbient tenperature or a | ow.
tenperature of 0-15 [err]Cis used. The treatnent pressure is not
specifically limted. A - 21 -
reduced pressure to an increased pressure nmay be used. Preferably, a
reduced pressure or normal pressure is used. Wen
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t he- germ destroying treatnment is carried out in a continuous system
it is preferable to use a reduced pressur -5to-50 5 mmin terns of
wéfér‘tobunn for the purpose of preventlﬁg escape of the atnosphere
gas out of the chanmber at the tinme of opening and cl osing of the
-entrance and exit thereof. It is also preferred that the atnosphere
gas within the chanber be honogeneously stirred by rotation of a fan
or by withdrawing the 10 gas froma portion of the chanber while

i ntroduci ng the wi t hdrawn gas into the chanber from anot her portion

t her eof . The germ destroying treéatnment nethod further

i ncl udes the steps of (D) discharging the atnobsphere gas within the
treatment chanber after conpletion of. the germdestroying 15 treatnent of
the article and (E) renoving the | SOTC gas contained in the discharged
gas. The w thdrawal of the spheye gas fromthe treatnent chanber
may be effected using a suctl 0 E%, whil e the renoval of the | SOIC
vapors fromthe di scharged gas y be effected using a cooler, an
adsorbing 20 tower or the |like dégs eg% cool er may be of any structure
as long as it can cool the gas t oA re bel ow t hat of t he
treatment chanber, preferably to a tenperature near 0 [err]C As the
adsor bi ng t ower there may be used one is filled with a gas
adsor bent such as activated carbon, sepiolite, silica 25 or alumna. The
use of a conbination of the cool er andythe :
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adsorfing tower is effective to perfectly re Ptliéé:a\%&mml‘hvaporg.lfrom
the gas. Bri ef Description of the Dria o - pﬂged_ o B2 gz‘_l i s
a viewexpl anatory of performng germ trPé&? s
article, Fig. 2 is a flow diagram of an f“ﬁtﬂﬁs")f@ﬁ*’% 91? @36%{{}%’5 lne
ger m destroyi ng treatnent of an article, Msﬁ@ 3ppgedatyiemaged ..
expl anatory of perform ng germ destroyling treatnment of a closed spage.
35 | DAPE OF RECEIPT o B
SPECIFILATION
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ISOTHIOCYANATE VAPOR-GENERATING AGENT,
GERM-DESTROYING TREATMENT METHOD USING
ISOTHIOCYANATE VAPORS AND APPARATUS THEREFOR

Technical Field:
This invention relates to an isothiocyanate vapor-

generating agent, a germ-destroying treatment method using
isothiocyanate vapors and an apparatus for carrying out a germ-
destroying treatment using an isothiocyanate.

Technical Background:

Various foods, glass products such as lenses, leather
products such as leather boots, leather jumpers and fur coats
and products of paints and pastes formed of starch or cellulose
are apt to mold. This considerably reduces validity of the

goods or calls for waste disposal thereof. _

Apart from mold, increased growth of harmful
microorganisms, too, considerably reduces validity of the goods
or demands for waste disposal thereof. For example, in the case
of foods, there are caused problems of fermentation and food
poisoning due to increased growth of bacteria.

It is known to seal-pack an article together with
an oxygen absorber with a packing material and to maintain the '
oxygen concentration within the pack below 1 % or less for the
purpose of preventing the article from molding. While this
method can effecﬁively prevent generation of mold by aerobic
bacteria, this cannot be an effective means for preventing
increase and growth of anaerobic bacteria which account for food
poisoning or fermentation.

It is also known to seal-pack an article together with
an ethanol-emanating agent and to fill the inside of the pack
with ethanol vapors for the purpose of preventing the formation
of mold and the growth of ordinary bacteria. With this method,
satisfactory effect cannot be obtained unless ethanol which is

expensive is used in a relatively large amount.
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Best NMbde for Carrying Qut the Invention: Referring to Fig.
1, designated as 1 and 4 are bl owers, as 2 is an | SOIC vapor

geper ati-ng chanber, as 3 a germ treatment chanber and as 5 an | SOTC
vapor - adsor bi ng deV|ce The 5 | SOTC vapor - generating chanber 2 has a
structure adapted for storing I SOTC therein. In this case, |SOTC may
be in the form of a solution or a gel. Also, |ISOIC may be supported by
a por ous substance by inpregnation® The formof 1SOTC is thus not
specifically limted as long as I SOTC vapors can be generat.ed. 10

The | SOg C vgpor- adsor Fguogtéﬂ@yl Ceen'émseet@f r&alaew-proom@oa@@rms and £

renove by adsorptiaqn vapor a

the adsor bent &G 74t 8§eREF b%? hither E%Biriﬂwf‘re M‘%ﬁtat°5ng§%%%sch§3f’?§s'

al um na, sil |1@@?{e\@11,| bavgetoxicity ¢pl| hemam bodiaes, soddrésthe a1sez sbereas may
be general |y useashpibeteihfyevive adseri@iilontay be used as long as it can
adsor.b !S c vapo&s ber of yatbze'?]atprogugﬁergﬂvwér g%' nr%:i&n&%% Q:.an.t of

the article is carr e out®b cause agas to
pass Vi a agtipn @renpbbberth&npaper Brrfsialing BHasBarvasaidis cknarise an
20 | SOTC contailvieg agaextel entdigeehacdxl tafretef tyum tir asgdldd Raodd to

and fed to th&ﬁfe‘?&t ¥Rl C%@%esz hQsE‘%Bl%*ﬁgt 'E?ea?t!&én‘i:' 8sidy an
accommodat ed. the carrie ai_r . er al

1sothlocyanate {h reinafter referred to 51 p y as f@OTC) which

10 is a major component of wasabi. For example, Japanese Published
Unexamined Patent Application No. Sho-57-99182 discloses an
agqueous emulsion composition obtained by emulsion-dispersing, in
water in the presence of an emulsifier, a solution of ISOTC
dissolved in an oil. This agueous emulsion composition is used

15 by mixing into a food so as to sterilizing the food. However,
the incorporation of such an agueous emulsion into foods is not
preferable not only because taste of the foods deteriorates but
also because ISOTC in foods is apt to decompose. Japanese
Published Unexamined Patent Application No. Sho-58-63348

20 discloses a method for preserving vegetables and fruits wherein
the vegetables and fruits are packed in a packaging vessel
together with a synthetic zeolite which has a pore diameter of
5-10 i and which is impregnated with ISOTC in a proportion of
about 5 % by weight.' The ISOTC-impregnated zeolite does not

25 emanate an effective amount of ISOTC vapors in air. It can
adsorb moisture in air when subjected to a high humidity
condition of a relative humidity of 90 $ or more with the
simultaneous generation of ISOTC adsorbed therein. This known
method has problems because the synthetic zeolite with a pore

30 diameter of 5-10 A to be -used as an absorbent of ISOTC is
expensive and because the amount of ISOTC adsorbed thereto is
very low of about 5 %'by-weight. The known, ISOTC-absorbed,
synthetic zeolite has alsc a drawback because it cannot emanate
ISOTC vapors unless it is subjected to a high humidity

35 condition. Thus, the ISOTC-adsorbed, synthetic zeolite is not
effectivély utilized as a geneial ISOTC vapor-generating agent.

As described in the foregoing, several technigues for
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used. Nitrogen gas or carbon di oxide gas nmay al so be used. A portion
of the gas discharged fromthe | SOTC vapor-generating 25 chanber 2 may be

regircuj ated through a line 11 and a valve 12 toaline 9 to control
the concentration of |SOTC vapors in the gas passing through the line
10. When | SOTC vapors are mxed into a gas within the
treatment chanber 3 in a predeterm ned £oncentration, the bl ower 30 lis
stopped and a valve 13 is closed so that the treatment chanber is

mai ntai ned i ng é‘s@écg,g.%g;f Ek%g i ﬁH ﬁ-.fh%t ?é% 4 1S0TC, MJH asngdhd iy a

pr edet er m ned peri t ment _of the article by
absor ption of IPgKsHeny °ifs"’a‘s"=‘bi N EF‘?‘@'& t H‘&i”e‘ée?'ar{“’ﬁ‘é Bf oise@drennethe

treat ment chasbeisthdtorg5frostite tprectieals mtandpéirerei n for the purpose of
expedi ting diffusigp 9f t%%p%)&ew@fetﬂe QN g/ ldh0Bo Of
| SOTC 5vap8£§viéL %EEegggaégmﬂgndiean¥§gTé:%apar—geneﬂg% &Véggdt preferably
utilizing ISOTC which is a major ingredient of wasabi and
various products coﬁtaining such an agent.

Another object of the present invention is to provide
a method for germ-destroying treatment of various articles using

10 ISOTC vapors.

It is a further object of the present invention to
provide an apparatus for carrying out germ-destroying treatment
using ISOTC.

The present inventors have made various studies in

15 order to accomplish the'above objects and, as a result, have
found, on the basis of payment of attention to the fact that
ISOTC is an oily liquid, that the amount of ISOTC generated can
be advantageously and finely controlled by controlling the
concentration of ISOTC in a solution obtained by dissolving

20 ISOTC in an oily liquid having a vapor pressure at 30 °c of 2
mmHg or less and that germ-destroying treatment of various
articles can be effectively advantageously performed, without
encountering any noticeable deterioration of working .
environments by contacting the various articles with ISOTC

25 vapors generated from the solution.

The present inventors have also found that an easy to
handle ISOTC-vapor generating agent capable of generating ISOTC
vapors in a controlled amount is obtainable by impregnating a
porous adsorbent with the above ISOTC solution.

30 The present inventors have further found that an easy
to handle ISOTC-vapor generating agent capable of generating .
ISOTC vapors in a controlled amount is obtainable by
incorporating the above ISOTC solution into a gel-like substance
or by encapsulation thereof.

35 The present inventors have further found that various
products with germ-destroying action is obtainable by using the
above-mentioned ISOTC vapor-generating agent.
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-223 -3 10- 2,000 ppm (v/v), on volune basis. The treatnent is
perfornmed for a period of tine sufficient to obtain sufficient

germC|daI effect on the article. The treatnent tinme varies with the
kind of the article and the concentration of ISOTCin 5 t he treat ment
chanber and is not determned in the sanme rule. General |l y, however, a
short period of time of 1-60 minutes, = 4 = preferably 5-20 ninutes is
sufficient. After conpletion of the germ destroying

treatment, a val Vel'hjeﬁ p&as RENGHAREL W&&Lﬁ%ﬁhé‘r'ﬁ:uﬁ&t Hﬁé@%ﬂa@uc

dlschargethe 10 gas wthin_t etreatrrent er waqygsor on deV|ce5
t hr ough §1I1F‘ﬁes‘2‘§‘ 35 Préyakhylene £iiws &rdsPofBPre eﬂﬁrgb
preventi ng t haighsgale-mfrateladillent e MSOrhavdyerrsf andh B thgn art1¢len(¢eneuei n
a reduced pre%&@&@t§6@¥ytﬂfégte§ f@%‘ﬁ%s@?@?i déQmEhﬁhen seallpadibeSWitRabl ¥
connect ed othetre nt %i (4 Inthe {éﬁ) evice 5 1SOIC
vapors cort ai F3GN @ B rmkg‘tf ard an w}‘reé‘nﬁelétba a3§ p{%%g 48RS the
action of the adsorbent contai ned therein. The contact of the gas in
t he- adsor bi Ngpisclosure of the Invention:
In accordance with the present invention there is
provided a method for the treatment of an article for destroying
10 germs characterized in that the article is contacted with wvapors
generated from a solution of an ISOTC dissolvgd in an oily
liquid in a proportion of 0.01-50 & by weight concentration,
said oily ligquid having a vapor pressure of 2 mmHg or less at
30 °C or from an ISOTC vapor-generating agent containing said
15 solution.

In accordance with the present invention there is
provided an ISOTC vapor-generating agent containing a porous
substance impregnated with the above ISOTC solution.

In accordance with the present invention there is

20 provided an ISOTC.vapor—generating agent composed of an
encapsulated substance containing the above ISOTC solution.

In accordance with the present invention there is
provided an ISOTC vapor-generating agent composed of a gel-like
substance containing the above ISOTC solution.

25 In accordance with the present invention there is
provided various products exhibiting a germ-destroying action
and containing-the above ISOTC vapor-generating agent.

In accordance with the present invention there is
provided a method for the germ-destroying treatment for an

30 article characterized by contacting the article, packed with a
material permeable to ISOTC vapors, with ISOTC vapors. |

In accordance with the presént invention there is
provided a method for the treatment of an article for destroying
germs characterized in that said method comprises steps of:

35" introducing an ISOTC in the form of vapors or liquid
microparticles into a germ-destroying treatment chamber to form
an ISOTC Qapor—containing atmosphere in said germ-destroying
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devicet may be carried out for a period of tine sufficient to achi eve
the renoval by adsorption. The contact tine can be 20 controll ed by
recircylating a portion of the gas discharged from t he adsor bi ng
chanmber 5 through a line 18 to a line 17 via line . 19 and val ve 20. The
treatment chanber 3 and the adsorbing device 5 may be provided with
heating and cool ing mechani sns to = Sff ect tenperature control. Wen the
adsorbent in the adsorbing. 25 devi ce becones saturated, a heating nedi um

such as steap @B¥mbSt chambasseded QS Q;tﬂgr aegicio o QEQ@%%—G@strOylng

In the prese | vent| the m i.n the
“treatnent chgﬁﬁ %h?qgﬁrrlgﬂn%ﬁékﬂﬁf 5? e%ﬁﬁﬂ#ie Wng ?zﬂﬁsnﬁ I%&ﬁTilqu|d
or solution |n$980tM@pqananalhnngtmepspmese in fseddi AETPSBRETREPRT i zed i n
the above Va&Q%aﬁﬁQ@E adHdMbezhaphet fect germbedtaitpial enshiapasati on of

| SOTC 11081 {18 A8STRY, Die SRS re gas UBINY A1NGHLEASiSAGERON Vi N @

subst ance’ r eact 1 ve
usi ng the addéeBEment chamber after thﬁTﬁeéﬁaﬂ%ﬁﬁrQ¥P“antéﬁ?tﬂﬁnﬁhta%ﬁ|'ucture

may be used a®=mdbingttle gmoTcdespory ifignt tRatdinvthachedbgas.3. The gas

cont ai ni ng | SOTC MARRICS BN &1t tha {nt@setr{teamsnh&hm@é £ not only
|ntern1ttent$4 as gscrlbed above_but _al so contlnu%u
ovided an apparatus for the treatment an ar cle for

10 destroying germs, characterized in that said apparatus comprises
a germ~destroying treatment chamber provided with a feed conduit
for introducing an ISOTC into said treatment chamber
therethrough and a discharge conduit for discharging the
atmosphere gas from said treatment chamber therethrough; a

15 storage vessel connected to said feed conduit and accommodating
the ISOTC; and a device connected to said discharge conduit for
removing vapors of the ISOTC.

The term "germ-destroying action" used in the present
invention is intended to refer to "antimicrobial action" which

20 includes both germicidal action and germistatic action. The
term "germ" herein is intended to involve bacteria, fungi,
spore, alga and other harmful microorganisms. '

The ISOTC vapor-generating agent according to the
present invention is applied, by virtue of strong germ-

25 destroying action of ISOTC vapors generated therefrom, to a food
field and various other fields which involve problems of growth
of harmful microorganisms. For example, the agent is used for
the prevention of mold of foods or for the prevention of mold
which grows on various solid surfaces -such as glasses and

30 concrete walls. Further, the agent is used for the.prevention
of rot or fermentation of foods and for prevention of
deterioration of the freshness thereof. Furthermore, the agent
is used for destroying body odors such as armpit odors, sweat
odors and foot odors or for preventing the generatiOn of such

35 odors through the prevention of bacterial decomposition of sweat
and sebum. Because of its fungicidal effect, the agent may be
used for the treatment of skin-disease caused by fungi such as
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- 24 1 di scharging sane through a line 14. In this case, part of the
gas discharged fromthe line 14 may be recirculated to the treat nent
chanber through a flow control valve. The germ dest royi ng

t feat.mént in the chanber 3 may be 5 carried out i.n a continuous system or
in a batch system In the case of continuous system the article is
passed through the treatment chanbgr_3 at a constant speed.

In Fig. 2, designated as 1 is a germdestroying treat ment chanber, as
2 an | SOIC vapor-generating chanber, as 3 10 a blower, as.4-a gas

di stributor anthtes-bcasmd I Ciagserdi ng devi ce. The

germdestroying treat nefle Ct%"i-gﬁbeéré:.&%d Lb&s 1190 e presé{?oogbegﬁﬂ?éa%tj_bﬁg

chanber 2 are jnterconnecte
is intended to involve various products, such as foods, in which

growth of harmful microorganisms poses problems.

5 As the isothiocyanate (ISOTC), there may be used
various aliphatic and aromatic esters of isothiocyanic acid.
Preferably, allyl isothiocyanate (CH,=CHCH,NCS) and alkyl
isothiocyanate (RNCS, R: alkyl) are used. In the present
invention, mustard oil may be used as such.

10 The present invention will néxt be described in
detail.

(1) Preparation of ISOTC Solution in Oily Liguid:
The solution emanating ISOTC vapors according to the

15 present invention is a solution obtained by dissolving ISOTC in
an oily liguid. As the oily liquid, there is used one which has
vapor pressure (saturated vapor pressure) at 30 °C of 2 mmHg or
less, preferably 1 mmHg or less. Since a solution of ISOTC
dissolved in an oily liquid having such a low vapor pressure can

20 significantly suppress the vaporization of ISOTC and since
vapors emanating from such a solution contains almost no vapors
of the oily liquid and substantially consist of the ISOTC
vapors, the contact of an article with such wvapors does not
cause troubles resulting from the vapors of the oily liquid. an

25 oily liquid having a boiling point of at least 180 °c,
preferably at least 200 °C, more preferably 230 °C, is generally
advantageously used. As the oily liquid, there may be
mentioned, for example, fats and oils such as olive oil, sesame
oil, safflower oil, soybean oil, tsubaki o0il, corn o0il, rape

30 oil, céstor oil, sunflower oil, cottonseed o0il, peanut oil,
cacao butter, palm oil, clove o0il, coconut oil, beef tallow,
fish o0il, hardened oil, turtle o0il and yolk oil; waxes such as
liguid lénolin; hydrocarbon oils such as liquid paraffin, liquid
polyisobutylene and sgualane; higher fatty acid oils such as

35 oleic acid, ricinolic acid and lysinol; higher alcohols such as
octyl alcohol and oleil alcohol; polyalcohols such as
polyethylene glycol, polypropylene glycol and glycerin; and
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grovided wth an open-cl ose val ve, the germdestroying treatnent 15

chanber

‘1 and the blower 3 are interconnected by a pipe 11

provi ded

wi_th an open-cl ose valve 12, and the blower 3 and the gas distributor

4~are Interconnected by a pipe 14 provided with

an open-cl ose valve

15. The gas distributor jray be, for exanple, of a 20
structure (header pipe) having a cl ose-‘ended, |arge di aneter pi pe to
which a gas inlet conduit and gas outlet conduits are connect ed.

The gas di st rdstet-0bifs agigkt e hSHT gk Bga dauyde 1aurate. alle is

i nt er connect
di stri butor

?fg: % ? ﬁglg%d%%ﬁg\éor-g%f%te Q°CL rﬁo\éall\‘xetljuz pge'%enIhe gas

i nt er connect VSptaopi e H&FQ%QQPQQ %ﬁPRﬂﬁ?ﬁ @Fo%%9QE£ 9€°I§F53- The gas
distributor 4 and the 'gleérandmsm:r 0¥ ISPTC dakeselved Harithe oily liqaié@ is

i nterconngct g xge pi i degg q,q@nbcll o6 %V%lyvﬁegaht pased o LA

the upstream a
pi pe 24 haV|ﬁ§HX

ower are 30 Tinterconnecte

ownstt e
§u¥?dﬂ§?§?ém08ﬁt¥§ﬂqq'ng val ve 25 so that the gas

feed rate by the bl oweIsQ@rdrgenegates x@troop| exkitating odor even Tfie
open-cl ose vaéfé%%nerenea e&td11C dhb¥n@ddetigdadpgh cult QBEEQ&&& | Npgw&RIH, T Ol

panel .

gern}destroylng

of the

35
10

15

20

25

30

35

gat nent S ~of
above, vaporization of ISOTC is effectlvely prevented so that

ISOTC can be handled without difficulty. The ISOTC solution may
be used as such as an ISOTC vapor-generating agent.

In dissolving ISOTC in the oily liquid, various
auxiliary components may be added or dissolved thereinto as
desired. Examples of such auxiliary components include a
surfactant; a high molecular weight substance; a higher alcohol,
a higher fatty acid, a fatty acid ester or a fat and oil which

b d b
hen use?rln e1:hae %Ve egﬁrrgﬁemq. aEB u:?c'# Oﬁolle% I)n l._as dtescrlt(:fd

are solids at ambient temperature; a colorant; viscosity-

controlling agent; and an antioxidant. Further, a lqwer alcohol

such as ethanol or propyl alcohol or a low boiling point solvent

such as acetone, methyl ethyl ketone, ether, ethyl acetate or

hexane may be added in a small amount as an auxiliary component

to control the amount of ISOTC vaporized from the oily liquid.
The ISOTC-containing oily ligquid according to the

- present invention may be prepared by dispersing ISOTC-containing

seeds or cells, as such or after pulverization, into an oily
liquid. The amount of the seeds or cells dispersed in the oily
liquid is 1-80 % by weight, preferably 10-60 % by weight based
on the oily liquid. Such an ISOTC-containing oily liquid may be

used under a condition where the seeds or cells are present.

(2) Preparation of ISOTC Vapor-Generating Agent in Solid or
Gel-Like Form, and Products Containing the ISOTC
Vapor-Generating Agent: '

The ISOTC vapor-generating agent may be obtained by
impregnating a porous substance with the above-mentioned oily
liquid solution of ISOTC (hereihafter referred to also merely as

by a
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tir eat ment chanber 1 is opened to place an article to be treated

- 25 - | therein. After closing the door 10, the blower 3 is actuated
whil e maintaining the valves 9, 17 and 21 in a closed state and t he
valves’ 7, 12, 15 and 19 in an open state. By the operation of the

bl ower 3, the anbient gas (air) within the treatnent 5 chanber 1 is
caused to flow and circul ate successrvély t hrough a recirculating path
i ncluding the bl ower 3, gas distributor 4, t he | SOTC vapor - generati ng

chamber 2 andsbfe L&AAIBNL CHREWEhe porods subfBaricd &3lipPégidtRa0asth
reciroulati ool QI Vangte .y, 4PRR0L2ET ) FobRE YIS YEPelidsReaalL g
the time of impregnation of the porous substance with ISOTC
because of the high evaporation rate thereof. As a result, the
5 working environment becomes poor due to ISOTC vapors.
Additionally, it becomes difficult for the porous substance
to stably support ISOTC for a long period of time since
' vaporizability of ISOTC carried by the porous substance is still
high. According to the present invention, such difficulties

10 have been overcome by supporting ISOTC as a solution dissolved
in the above oily liguid to a porous substance by impregnation.
While ISOTC easily reacts with water and is poor in storage
stability, this problem has been also solved by using it in the
form of a solution in the above-mentioned oily liquid.

15 As the porous substance, those which are generally
used as an absorbent, a filler, etc. may be used. Examples of
such substances include clay or clay minerals such as
diatomaceous earth, yellow earth, clay, talc, zeolite,
attapulgite and sepiolite and other substances such as activated

20 carbon, silica, silica gel, alumina, magnesia, silica-alumina,
silica-magnesia and synthetic aluminosilicate. As the porous
substance, there may be used those of a variety of shapes such
as in the form of powder, pellet, sphere, column and cylinder.
As the porous substances, it is preferable to use calcined or

25 dried materials from which moisture has been sufficiently
removed. :

Impregnation of the porous substance with the solution
may be performed by a method wherein the porous substance is
mixed with the ISOTC solution, a method wherein the ISOTC

30 solution is sprayed over the porous substance, a method wherein
the porous substance is immersed in the ISOTC solution, or the
like method. The proportion of the ISOTC solution supported by
impregnation to the porous substance is not greater than the
saturated absorbing capacity of the porous substance and,

35 generally, 1-100 parts by weight per 100 parts by weight of the
porous substance. Preferred.content is suitably determined
according to the kind of the ISOTC solution and the kind of the
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J0 ;inthe recirculating gas and fed to the treatnent chanber 1, so

that ‘the concentration of [SOTC in the treatment chanber 1 is

increased with tinme. When the concentration of |SOTC vapors reaches a
predeterm ned val ue, the valve 21 is opened and the val ves 7 and 19
are closed so that the gas containing ¢ he 15 predet erm ned concentration
of 1 SOTC vapors is recircul ated W t hout preventing the passage through
t he | SOTC vapor - %enerati ng chanber. The detection of the
concent r at i oROBHPU§ SWRStance. i the gas may be nade with a.concentration
anal yzer provided in 1In théhfrddeddt iRvéntibagbetienl the pbeoysd Embitancels t he

concent rat | Ongfeon Al Y1h AL KALI HASLTRY e AAORLE Sphuder Ofien 0aS

chrorratograp e or an el ectrica Liyity meter ty

After |apse of BOgiHid&: &Pnphare dér PBd2 o‘f°“t"ieﬁ§1°‘lar}e apm‘?/d‘?%é“’f?l?? opened
while thé vatabbeld sphergs, acclunnssegel ldts, etc. oRheashapirpmagpbai ng and
cllosing of tBeeselaesyayehe o sthasuaerméah%al |35 RBAERLTBY Wit | Er'S.  As
a resu roduc a e

treat ment chgﬁ%}g gestﬁs In p?‘ﬁ%rﬂﬂlf‘ a?ﬁ"?g 9‘828 EEd'“dt ﬁSug%edt he use
of sterilizeBxamples of gheheldigenad smcslusPe?@arne@ bindessursgehgas i s
passed througarboxymetﬂmmt e8nl ulRitle , CpaDPEINyl alebhull hedassdidreadbinid hr ough

the 1198630 andlyfdilan ! Befd, sor§“0§9 cﬁehxtQHQ&“lﬁotﬂHV‘%hﬁ\ﬁQd the gas

dlstrlbutor 4 I nto |ng evice 5. g:i\ rom. - whi ch
| SOTC has beBrd ’F%?ﬁ}vé\d‘ i §1H‘f’rfd|a§\?vﬂ drogedy hah tthga801ding aid, various

short fibers such as gypsum whisker may also be used. For the
purpose of controlling the emanation of ISOTC, the ISOTC
solution-containing porous substance may be coated with a resin
15 pervious to ISOTC vapors. Provision of such a coating can
further suppress the emanation of ISOTC from the porous
substance.
Another type of the ISOTC vapor-generating agent may
be obtained by encapsulating the above-mentioned ISOTC solution.
20 The encapsulation may be performed by various known methods, for
example, a method wherein the ISOTC solution and a high
molecular weight solution are simultaneously ejected into an
aqueous medium through inner and outer nozzles, respectively, of
a dual liquid nozzle, a surface polymerization method, etc. The
25 encapsulatidn may also be effected by a method wherein the ISOTC
or a porous substance impregnated with the ISOTC solution is
mixed with a melt of a fusible material which is solid at room
temperature and which has a melting point of 100 °C or less,
preferably in the range of 40-60 °C, the resulting mixture being
30 cooled for solidification and then ground. In this case, as the
fusible material, there may be mentioned higher alcohols or
esters thereof, fats and oils, waxes, etc. The encapsulation
may also be effected by a method wherein the ISOTC or a porous
substance impregnated with the ISOTC solution is mixed with a
35 mélt of a. thermosetting resin composition (such as epoxy resin

composition or unsaturated polyether resin composition) which is
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t.hrogh a pi pe 30 and di scharged into the air. Wen the concentration
of 1SOTC vapors in the exhaust gas is decreased to 35 a predeterm ned

val ue, the blower is stopped and the door 10 is opened to take the
tieated article out of the chanber. Thus, t he germ destroying treatnment
process is over. By repeating the - 10 -

- 26 - above operations, the germdestroying treatnment nay be
further. cont i nued. _ Wiile a treatnent device of a batch
systemis shdhmuig at roomj emperaturecr ntthte depperdigires ofoh?? nfo®8 system
may be adopt edssp tHy réSulgiRg Shixttker Be Dp ddbtedf faOicdladdfisdat ibaeshaig and
then ground. A reaction of the ISOTC solution with an inclusion
compound-forming agent such as cyclodextrin, urea, etc. may also
5 give encapsulated materials.

In the present invention, the above-mentioned ISOTC
solution, the porous substance impregnated with the ISOTC
solution, the shaped article of the ISOTC solution-containing
porous substance and the encapsulated material of the ISOTC

10 solution may be used in a state seal-packed with a packing
material. As the packing material, there may be used one at
least a portion of which is pervious to ISOTC vapors.
Illustrative of such packing materials are films, sheets and
vessels pervious to ISOTC vapors and formed of a plastic such as

15 polypropylene, polyethylene or ethylene/vinyl acetate copolymer.
A packing material formed of a plastic impervious to ISOTC
vapors may be used as a packing material pervious to ISOTC
vapors by forming fine holes using, for example, a laser beam,
In addition, paper, non-woven fabric, a surface-treated material

20 - of paper or non-woven fabric, or a laminate of a paper, non-
woven fabric or cloth with a plastic film pervious to ISOTC
vapors may also be used. '

A further ISOTC vapor-generating agent according to
the present invention may be obtained by incorporating the

25 above-mentioned ISOTC solution in a gel-like substance.

Various kinds of conventionally known gel-like
substances may be used. Illustrative of these substances are
agar, carrageenan, gelatin, carboxymethyl cellulose, starch,
alginic acid, polyvinyl alcohol and dextrin. The incorporation

30 of the ISOTC solution into the gel-like substance may be
effected by a method in which the ISOTC solution is mixed and -
dispersed in a previously formed gel-like substance, a method in
which the ISOTC solution is added during the preparation of the
gel-like substance, especially to a raw material for the

35 preparation of the gel-like substance, or the like methed. The
content of the ISOTC in the gel-like substance is generally_
0.05-20 % by weight, preferably 0.5-10 % by weight. A concrete

This is the replacement shest

e 24 MAR 1997



dkscharging articles. The basic operation in this case is simlar to

that described above. However, it is necessary to continuously feed a
gas containing a determ ned concentration of | SOTC vapors to a germ
destroying treatnment chanber. For this 10 purpose,. a pipe 20 having an
open-cl ose val ve 21 capabl e of controlling a flowrate of a gas may be
provi ded between the gas distribujor-4 and the treatnent chanber 1 as
shown in Fig. 2, so as to introduce a portion of air introduced into

t he gas distributor 4 into the treatnent chamber 1 thr.ough the pipe 20

15 while cofPPbent Rf tIROTEr pordsamately tdntegrined ALcPIRERI i kPRg
t hrough the pbpest 26F aixd b8. the gel like substAace! dilmgcheetdtere the

above- descr | 'i%gl?@eéé‘idjﬁ%%r Y fcorporat LEITR ke VAU1-QUReAblidthRBe s UAE a5

f oods may be e ICI en I'n a_ _safe manner. h| S case, .
the |1 SOTC vapsPTc %P Lttdmnarﬂﬁwn'ge s ﬁstmevrﬁ"éa‘e#é'nteneﬁaﬁ*blear e 2 PEB: after
conpl eti dn of t héHer ehbmmenﬁloneaeIsmT@aad&mdmemgtm|a@entoget her
wWith a BléE:G?dﬁ?é toVigeept Stz '1§vé§£%he(§sb§(e:?éi%qfl9t (9¢n aEhereafter the

gas is dischar nsequ irritating
S0 of 1 SorBedse ﬁa%e%eﬁng%s@%%nnq BRE S Bobare ft5R "Fhs, e
det eri or at i ofvuBI e9RRkitRy 2eHaEebrivaNetl Limg %%#mlédng treatment or in |
Fig. 3, indi aabeg & vesselafotméd Gfvapplagiarer ads g bag of de\plaetiastiAma

closed spaceqragedsd, ILREALE YERUePURe Mith is pefRYuset8NEhGRT xAraBQgs > are
blomers According to the present invention, various articles

showing germicidal activity may be obtained by using the above-
mentioned ISOTC vapor-generating agent. As one such article,
for example, there is provided a conventionally known coating

15 composition such as an adhesive composition, a paint composition
or ink composition having incorporated thereinto, as a blending
ingredient, the above-mentioned -ISOTC solution, powdery porous
substance impregnated with the ISOTC solution or encapsulated
material of the ISOTC solution. These compositions may be in

20 the form of a liguid or a film. These articles may be utilized
in a variety of fields such as foods, packing materials,
construction materials, etc. as a coating composition having

'germicidal activity.
According to the present invention, there is also

25 provided a sheet-like material having a sheet or film, such as
paper, non-woven fabric or a plastic film, having coated thereon
a coating composition containing the above-mentioned ISOTC. 1In
this case, the coating may be formed on one or both sides of the
sheet-like material or between respective plural laminated

39 sheets. The sheet-like material may be used, as a sheet-like
material having a germicidal activity, in various fields such as
of foods, packing materials, construction materials, etc.

According to the present invention, boards (hard-

board, semihard-board, insulation board, particle board, etc.)

35 having germicidal activity may be obtained by mixing the above-
mentioned powdery porous substance impregnated with the ISOTC
solution with cellulosic materials such as wood powder, wood
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The | SOTC vapor-generating device 1 is provided with 30 heating and

cool i ng nechani sns and i s constructed to accommbdat e | SOTC
therewithin. The I SOTC present in the device 1 may be in - the formof a
liquid a solution or a gel. It may also be present in-a form
supported by inpregnation in a porous ,, _ substance. 35 The

| SOTC vapor -adsor bi ng device 3 contai ns an adsorbent therewithin and is
adapted to renove | SOTC vapors contained in a feed gas by adsorption.

Any adsor benikchtipy, betc. together with an adhesive, followed by.molding7/into
used as |ongpag¢Lk, Cal AISAr Byh S ©042AORSVing germicidal activity may be
obtained by mixing the above ISOTC-containing powdery porous
substance with calcined gypsum together with powder such as pulp
5 powder or wood powder, followed by molding into plates. A
plastic board having germicidal activity may be further obtained
‘by mixing the powdery porous substance impregnated with the
ISOTC solution with a resin composition hardenable at ambient or
a low temperature, such as an epoxy resin composition or an
10 unsaturated polyester resin composition, followed by molding and
hardening. The articles may be used in the field of
construction materials as a germicidal or mildew-proof board
(plate-like material).
Furthefmore, according to the present invention, a é;/;n
15 spray solution containing ISOTC or ISOTC solution dissolved %B,__/
ethanol in a proportion of 0.01-5 % by weight concentration! 1In
this case, the ethénol may be water-containing ethanol having a
water content of 50 % by weight or less. Since ethanol has by
itself strong germicidal activity and mildew-proofing property,
20  the use thereof is very preferable. When ISOTC in the form of a
solution of a hardly vaporizable liguid is dispersed into
ethanol and the dispersion, as a spray solution, is sprayed on
an object, it is possible to control the amount of ISOTC
evaporated from the deposit solution depositing thereonto. When
25 ISOTC in the form of a solution of an oily liquid is dissolved
in ethanol, a spray solution having good storage stability may
be obtained even when the ethanol is a water-containing alcohol.
To the spray solution according to the present invenfion may be
added auxiliary components such as a surfactant, a high
30 molecular weight substance, viscosity controlling agent,
antioxidant and finely divided absorbent particles.

The spray solution of this invention is charged to a
suitable spray device and is used by spraying liquid particles
through its nozzle. A suitable spray device preferably used in

35 the present invention is of an aerosol-type using an injection
agent. Namely, an aerosol type spray device using the spray
solution of this invention may be obtained by placing the spray
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In treating the closed space 2 for germdestroying pur poses, the

blower 4 is actuated to cause air to pass through the 1SOTC
vapor - generating chanber 1 through a line 6 and to let 5 the |SOIC
vapor.-contai ni ng gas introduced into the space 2 . through a line 8.
When the concentration of |SOIC vapors .i_n the space 2 is increased to
a predeterm ned value, a valve 7 is ~ 13 7l osed while recircul ating the gas
wi thin the space using a val ve 10, thereby to effect the

ger”}deStr0y|§HluEE§§tﬂ§WEn(glﬂtH8h§OVeé3éQS@Qufﬂﬁﬂ@ew1th an 1n}ectlon n%&&@é
conpl etion of_t nent at ve 10 is

t
cl osed. Val vé¥rs gﬁﬁ GEALGR, Bgﬁ%’a pressugﬁaaré Weggpmlfqent Qﬁea §d. By
this, a purgeétsgddei njeetion agentouliere PRIcbAAsed carvantdsBalipdueva so

that an | SOTGg&arQr foi5exeﬁl€1ﬂteal al DO sFS eldSheld sofaabgr dgd hasuehr ag prtbaing,
ntroduced | YBucane ! PEd IR, v Pgén&%zorgg& @sxacsr % WiRterL hérerégzc

vapor s tin
| SOTC vapor - fc"r%r@ééyr sadlr%%ﬁffﬁgédpﬂﬁ"d-&g‘ﬁ %\aﬁ |°r¥ealblq??1f’-lefikéat“ral ﬁﬁﬁner
t he cl osed spaceuitablerudedzedAafitlond sl SCIK asmfdnorodichl2@ometmrichaay

sterilizationd @3bMBAtudsy.r enoved fromthe space. Theref ore, the
DS e b L BIAD0 OLa8 BT L el e kST B T, o
air or 1Qrcmﬁ§y1ggsa|gampnﬁggepggre of 2 mmHg or less at 30 °C shows an .
extremely suppressed emanation of ISOTC, handling of the
solution is very easy. Additionally, since the ISOTC solution
gradually emanates ISOTC for a long period of time, retentivity
in ISOTC vapor-generating effect of the solution is excellent.
15 Therefore, the solution may be used by itself as an ISOTC vapor-
generating agent and, moreover, utilized in various fields as a
germicide, a mildew-proof agent, a freshness-keeping agent, a
deodorizer, eﬁc. by virtue of the germicidal property of ISOTC
vapors emanated therefrom. Furthermore, the solution may be
20 utilized in a variety of fields as a functional material having
germicidal activity.

In the above-mentioned porous substance impregnated
with the ISOTC solution and the above-mentioned encapsulated
material of the ISOTC solution, the emanation of ISOTC vapors is

25 much more suppressed so that they may be used, as a solid agent
emanating ISOTC, in various fields such as foods, packing
materials and construction materials.

The above-mentioned coating composition containing the
I8S0TC solutioh, the ISOTC solution-impregnated porous substance

30 or the ISOTC solution-encapsulated material may be used as a
functional composition having germicidal activity in various
fields. A coating of the composition gradually emanates ISOTC
vapors to dttain desired germicidal effect.

The above-mentioned sheet-~like material using the

35 coating composition gradually emanates ISOTC vapors so that it
may be utilized in various fields such as foods, packing

materials, printing materials, construction materials, as a
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25 ; In the present invention, it is preferable to install

at least a portion of the |SOTC vapor-generating chanber 1, the

blowers 4 and 5 and the | SOTC vapor - adsor bi ng device in the cl osed
space according to the size of the space. Wien the. cl osed space is
smal |, they are installed outside therggf. 30 The concentration
of the | SOTC vapors in the cl osed space is 5-2,000 ppm preferably

10- 500 ppm and the |1SOTC vapors are retained in the closed space for
1 minute to fBnctiondlowwteetBiikdanateeriol hindsw germicidals properiwl

1 or 00r gani i 1gew-pidbe R opePer! ARARRCUR AR AL TpsediegPbRE el y dest royed.

35 e above-descri bed nmethod, the air within

the cl osed 58388°’éhﬁ1’§|§3’3€8§ ¥f machi nes and equi prents di sposed
therein may be effectiThel gedtbike isubgtanoe tapgordingco the present

5 invention containing the ISOTC solution emanates ISOTC vapors,
in an extremely suppressed manner, graduallY'for-a long period
of time and is excellent in retentivity of germicidal activity.
Thus, it is advantageously utilized in the field of foods, etc.

The spray solution according to the present invention

10 containing the ISOTC solution is used by spraying it over an
object as liguid particles. 1In this case, since ISOTC is
sprayed in a low concentration solution state, strong irritating
odor of ISOTC is so suppressed that the ambient environment is
not specifically badly influenced. Since ISOTC is contacted

15 with an object in the form of a liquid, its effect is much
guicker in comparison with a case where ISOTC is contacted in
the form of vapors. The spray solution is utilized in a wide
variety of fields where growth of harmful microorganisms creates
problems or where bad odors create problems, such as in the

20 field of foods by virtue of its germicidal property, mildew-
proof property and deodorizing property. Since ISOTC exhibits
antibacterial activity against favus, the spray solution of the
present invention may be used for the purpose of treating skin
disease (for example, treating eczema). '

25
{3) Germ Destroying Treatment Method and Apparatus Therefor:

The method for the germ-destroying treatment of an
article according to the present invention includes a step of
contacting the article with ISOTC vapors. The concentration of

30 the ISOTC vapors in a gas to be contacted with the article is at
least 5 ppﬁ-(v/v) but is lower than the saturation concentration
in the gas. More particularly, the concentration is generally
20~5,000 ppm, preferably 50-1,000 ppm and may be suitably
determined according to the article. The contact time depends

35 upon the concentration of ISOTC in the gas and is 0.1-60
minutes, preferably 0.5-30 minutes when the concentration of
ISOTC vapors is 20 ppm or more. The treatment time may be
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-+ 28 - | SOTC does not corrode netals, there is no fear of corrosion
of netal s. Moreover, even when | SOTC vapors remain unrenoved in

tr.ace anounts, they do not adversely affect human bodies.

The present invention will next be described by way of 5 exanples but is
not limted thereto. In the follow ng,1patts and % are by wei ght

unl ess otherw se specifically noted. Exanple 1 Al lyl

| sot hi ocyanat e was di ssolved in_an edible oil 10  (soybeanp m{)%? as an oily
liquid to obPdrAUaFrISSrtesBined Afcording to the artigles tooPe F R tRds test ed
by sense for change i nndépeepresent dhvenswiwmt, mheoiraldgd tosbe headpshed e

with tine. lmmifscsﬁstvapégs ma ganfpaI:ﬁgdlvﬁhQ-ﬁC aSpLadi QN p\a@kfn&h@fe%@lw a
"schal e" (di nensi on }f

odor emmnati F§CR52S 9% c?t?llﬁ’ﬁ‘éhyjs"c‘}?al é"’ r‘?R?&ﬁ'f‘ e?z"g'tyggéea&%“;%(ri‘ggg geased

on the 5 Fobbbywery r dnvagsigatienr byuths raneeeahouwantOTabhes Fevealed
A Eyes smartnkt Ofhd rddo@li8ScPHYa plastic mater1al§ shiEhligRf nustard
C sSlight Sne'rmeabfghﬂ%a%o 1SOTC vapors and that such an article packed
with the packing material and once subjected to germ-destroying
treatment is no longer susceptible to secondary contamination
10 with harmful germs and is effectively protected from infection
of harmful germs as long as the package is kept as is.

The concentration of ISOTC vapors in the gas with
which the packed article is contacted is preferably higher than
that used in treating an unpacked article and is generally 100-

15 5,000 ppm.

The packing material for packing an article should be
broadly construed and comprises vessels of various shapes as
well as films and sheet-like materials. Suitable methods for
packing an article include a method in which the article is

20 accommodated in a bag and packed therewith; a method in which
the article is placed in an open vessel such as a tray, the open
end being subsequently sealed with a film; a method in which the
article is placed in an open vessel such as a tray, the vessel
being subsequently entirely wrapped with a film; a method in

25 which the article is packed in a box, the box being subsequently
wrapped with a film; and a method in which the article being a -
liguid is placed in a plastic vessel, the vessel being
subseguently closed with a lid.

The term "packing of an article” used for the purpose

30 of the present invention is intended to include a state of
packing where the article may be prevented from contamination '
with harmful germs and is not intended to refer only to a
perfectly sealed state in which the article in the package is

perfectly isolated from ambient air.
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D: No snell For the purpose of conparison,

0.05 g of allyl | sot hi ocyanate were placed in a "schale" of the sanme

size as

above and simlar test was performed. The irritating odor

causing eyes to smart enmanated for 30 m nutes but, .after 1 hour, 25 no
odor was det ect ed. Table 1
Concentration of Ti e pgssed (day) allyl isothio-

30
(%

1

A

W w >

1

B

10

15

20

25

30

35

5 10 15 20 30 cyanate in solution m n.
0.5 B C C - C . C D
Bt leaBt a pgrtion of the packing @aterial to bg used

Bor pacﬁing arBarticfe 3% pervio@é)to ISOTC vapors. SuchApackidﬁ
mgtergii% may be, fgg exampleA film§A sheeSéAand vé%sels @ormedlBB
of a plastic pervious to ISOTC vapors such as polypropylene,
polyethylene, an ethylene/vinyl acetate. copolymer or an
ethylene/propylene copolymer. A packing material formed of a
plastic impervious to ISOTC vapors (such as aluminum foil or
nylon) may be used as a packing material pervious to ISOTC-
vapors by forming fine holes using, for example, a laser beam.
In addition, paper, non-woven fabric, a surface-treated material
of paper or non-woven fabric, or a laminate of a paper, non-
woven fabric or cloth with a plastic film pervious to ISOTC
vapors may also be used.

In performing the germ-destroying treatment according
to the present invention, a packed or unpacked article is
contacted with a gas containing ISOTC vapors. Methods for
achieving this contact include, for example, a method in which
the package is placed in an air-tight chamber to which ISOTC is
fed in the form of vapors or sprayed in the form of liguid and a
method in which the package is placed into an air-tight chamber
precharged with ISOTC vapors, the package being taken out of the
chamber after a predetermined period of time. One simple method
includes the steps of enclosing the article in a big plastic
bag, and either spraying ISOTC in the form of a liquid into the
bag or adding an ISOTC vapor-generating agent into the bag.

The generation of ISOTC vapors may be effected with
the use of the above-mentioned ISOTC solution or wvarious solid
materials containing the ISOTC solution as well as ISOTC itself.
With such 1ISOTC solﬁtion or solid materials containing same,
ISOTC vapors slowly emanate in a controlled amount.

When a packed article is contacted with ISOTC vapors
in a2 manner as described above, ISOTC vapors enter the package.
The intruded ISOTC vapors after completion of the germ-
destroying treatment permeate through the packing material and
are gradually dispersed out of the package. From the standpoint
of germicidal effect, it is preferred that the concentration of
ISOTC vapors in the package be high and ISOTC vapors remain
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-129 -* Exanpl e 2 Al lyl isothiocyanate was di ssol ved

in corn oil to obtain | SOTC solutions with various concentrations.
Each . solution (about 9 g) was placed in a "schale" having a di aneter

5 of 85 mm (bottom area: 56.7 cnR) and a height of 15 nm The

"schal e" was placed in a closed, constant-tenperature vessel (vol une:
88 liters) and the change of the amount! 7of evapor ati on of allyl

I sot hi ocyanat e was |nvest|gated The results are shown in Table 2. The

amount of eva;@\gga&m@oﬁt by ngewo%cx@sagtexw eRO0NY) 1R Iéb&%f%rkéd' n

terms of part evapor at
parts by meléﬁ?-oF ¢ VaP°rssBPuP¥%ﬁ?“§ré§eﬁt°qqﬁeﬂﬁﬁa %Rﬂuﬂf a?pﬁl?é start

of the more for 10 minutes or more. The concentration of ISOTC vapors
in the package gradually decreases with time as the vapors are
5 dispersed out of the package. The decrease of the concentration

of ISOTC vapors may be controlled by previously incorporating an
adsorbent into the package. Namely, when an absorbent is
previously placed in the package, the adsorbent can adsorb ISOTC
vapors during the treatment of the packed article by contact

10 with ISOTC vapors. Thus, after the completion of the treatment,
the adsorbent can still emanate ISOTC vapors so that the
concentration of ISOTC vapors in the package and the retention
time of the vapors may be controlled. Presence of ISOTC vapors
for a long time in the package is not desirable because of the

15 occurrence of problems that the vapors excessively migrate to
the article to cause deterioration of the properties of the
article. It is generally preferable to suitably select the kind
of the packing material and the amount of the adsorbent so that
the concentration of ISOTC vapors be decreased to 10 ppm or less

20 within 48 hours.

An article which is not packed may be first subjected
to a germ-destroying treatment and thereafter packed with
a packing material to protect the article from secondary
contamination with harmful germs. When there is a fear that

25 ISOTC vapors migrate excessively to the article after the
treatment to cause deterioration of the property of the article,
it is desirable to previously pack the article together with an
absorbent so as to let the excess ISOTC vapors absorbed by the
absorbent. As such an absorbent, there may be used various

30 porous substances mentioned previously.

The ISOTC vapors in the package of the article which
has been subjected to the germ-destroying treatment are
gradually dispersed out thereof with time and are almost
exhausted during the circulation and sealing of the package.

35 Therefore, a person who opens the package will not sense the-
irritating odor of ISOTC.

In accordance with the present invention, harmful
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measurenent . 15 Table 2

Concentration Amount of evaporation (part by weight) of 1SOrIC
Tijre passed (hr) 1 2 3 4 5 6
20 . 100 13.3 22.9 33.7 47.0 56..2 66.2 50

9.0 18.5 27.0 33.9 37.1 39.9 23 - 7.8 15.2

20. 7 24.9 27. 2 29. 8 20- 18 - 5.9 10.5 14.6 17.5
19.3 19.7 5 1.3 2.2 2.9 3.4 3.9 4.2 25

02+ sorr sbSmnafiben e Rapott m v Craies S can by B EBIG B sonc
sol ution. G dmgorpotatinmeteegasabontainimg) ISYIC vepags hintthéhe glesedr) of
cal ci ned di atgpaeeqoss €t hnellloded tsphce and W% iclPs eithgdedi 1A trdi S
SOl (10 AR phr R B Tsen.  miSRULRIREESA U820 soa
5 herein is intended to refer to a space whose ambient gas (air)
contained therein cannot be freely communicated with the outside
thereof. Such a space may be, for example, a space of various
buildings such as factories and warehouses, rooms of hospitals,
hatches of cargo-boats, a space defined by hoods or sheets and

10 various containers.

In accordance with a preferred germ-destroying method
of the present invention, there is provided a method for the
treatment of an article for destroying germs characterized in
that said method comprises steps of: introducing an ISOTC in the

15 form of vapors or ligquid microparticles into a germ-destroying
treatment chamber to form an ISOTC vapor-containing atmosphere
in said germ-destroying treatment chamber; feeding the article
to said germ-destroying treatment chamber; contacting the
article with a gas of the ISOTC vapor-containing atmosphere in

20 said germ-destroying treatment chamber to effect germ-destroying
treatment; discharging the atmosphere gas from said germ-
destroying treatment chamber after the germ-destroying
treatment; and removing the ISOTC vapors from the discharged
gas.

25 According to the present invention, there is also
provided an apparatus for the treatment of an article for
destroying germs, characterized in that said apparatus comprises
a germ-destroying treatment chamber provided with a feed conduit
for introducing an ISOTC into said treatment chamber

30 therethrough and a discharge conduit for discha;ging the
atmosphere gas from said treatment chamber therethrough; a
storage vessel connected to said feed conduit and accommodating
the ISOTC; and a device connected to said discharge conduit for
removing vapors of the ISOTC.

35 The germ-destroying method and apparatus will be
explained in detail below.

In the above method and apparatus, a germ-destroying
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of ISOTC with tinme was investigated in the sane manner as that I n
Exanple 2. The results are shown in Table 3. The amount of 35 evaporation
of, allyl isothiocyanate shown in Table 3 is in termns of parts by weight
of allyl isothiocyanate evaporated per 100

- 30 - parts by weight of the solution present in the "schal e" at
the start of the neasurenent. _ .4 _ Tabl e
3 -

treatment chamber (also referred simply as treatment chamber in
the present specification) is used. As the germ-destroying
treatment chamber, there may be used one which has an inside
space adapted to receive a desired article therein and which is
5 air-tight so that the inside gas is prevented from escaping
therefrom. The treatment chamber is provided with an inlet
conduit for introducing ISOTC in the form of vapors or liquid
microdroplets into the chamber therethrough and with an outlet
pipe for discharging an ambient gas in the chamber therethrough
10 out of the chamber.

The structure of the treatment chamber is suitably
determined according to the manner in which the article is
treated, i.e. whether the treatment is performed in a continuous
mode or a batchwise mode. 1In the case of a continuous mode, the

15 treatment chamber is provided with inlet and exit ports and with
a conveyor running in circulation between these ports. In this
case, the inlet and exit ports are constructed into an air-tight
structure so as to prevent the ambient gas within the chamber
from discharging out of the chamber. Thus, these ports are

20 constructed so that they open only when the article enters or
exits the chamber. Such entrance and exit of the air-tight
structure may be constructed in conventionally known means. For
example, the inlet and outlet portions of the treatment chamber
may be closed with-a curtain formed of a synthetic rubber or a

25 plastic sheet to provide an air tight structure. When the germ-
destroying treatment for an article is performed in a batch
mode, an air tight door permitting the feeding'and discharging
of an article is provided in the treatment chamber.

To the ISOTC feeding conduit of the treatment chamber

30 is connected a reservoir for containiné ISOTC in the form of
vapor, liguid or solid-impregnated, optionally wvia mixer or
heater, so that ISOTC required for germ-destroying treatment is
fed therefrom in the form of fine droplets or vapor.

The method for the germ-destroying treatment of an

35 article includes the steps of (A) feeding the article to the
germ-destroying treatment chamber and (B} introducing ISOTC in
the form of vapor or fine droplets into the chamber to form an
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5 » Ti me passed 1 2 3 4 5 6

Evapor ati on anount (parts by wei ght) 4.4 10.1 12.9 14.3 14.6
14.9 10 Exanpl e 4 Al lyl isothiocyanate was di ssolved in
corn oil to obtain solutions with concentrations of 50 (v/v) % 20
(viv) % 10 (v/iv) %and 5 (v/iv) % MIldew gerns to be tested were
exposed in a closed space (roomtenpergture) to vapors emanating 15 from
the solutions. Thereafter, they were incubated at 28 [err]C for 3

days to investigate growh of gerns. The results were as . - shown in
Tabl e 4. ISOTC vapor-cqmw@iming gemqarheypj therednt.o Vhentiehg 9858-t hr ee
ki nds 20 oaewquat;esrémﬁnfﬂ &g pé\rﬁblraea 29l <ba81in(6G$ | syatesh, TERd

Method); Penj Eérf; 11' @”‘fﬁgn&&%%%%gmmr{ ‘?jén%( 1%8e€hg‘)££jeatﬂelnets referred

to as Germ A om un unze ex IFO_ 6347

(bel ongi ng t BhaBRER & G?rjrlqv@ldePVeHh?cF G%P gy the ipkredygtdom of e
Cl adosponsi unactiades paereintdes (hepsens upateedb is peréorhdd 348bd EERM S- 8;

| AMFS17, belpnglid ¢ th M;Pk«%oﬂfapl dtzhe intrbfl@ilo8d ok 01 86TER My Qeeéaeiﬁab' e
4) by the step ?A \g%r Q glng the thlcfgare Ege tréé%ééﬂ{plete
chamber.

ISOTC is introduced into the treatment chamber from

10 the reservoir through the inlet conduit in the form of wvapors or
fine droplets. In the case of introduction as vapors, ISOTC is
previously vaporized to form an ISOTC-containing gas. When
introduced as fine droplets, ISOTC is sprayed into the treatment
chamber together with a gas from a mixing nozzle. As the gas,

15 air, nitrogen gas or carbon dioxide gas may be used.

. As a method for vaporizing ISOTC to form an ISOTC
vapor-containing gas, there may be mentioned a method in which
liquid ISOTC or a solution of ISOTC is heated to form vapors to
with which a gas is subsequently mixed, a method in which ISOTC

20 vapors are formed from an ISOTC vapor-generating agent, with
which a gas is subsequently mixed, or a method in which a gas is
passed. through a liquid containing ISOTC so as to cause the gas
to entrain ISOTC vapors. The concentration of ISOTC in the gas
is 5 ppm or more. The upper limit is the amount corresponding

25 to the saturated vapor pressure of ISOTC in the gas. Generally,
the concentration is 10-5,000 ppm. When suction-mixing ISOTC or
its solution with a gas using an ejector, there is obtained a
gas containing both ISOTC vapors and ISOTC fine droplets. The
introduction of such a gas into the treatment chamber is also an

300 effective method. ’

The method of treating an article for destroying germs
also includes a step (C) of contacting the article with an
atmosphere gas containing ISOTC vapors. In this case, the
treatment temperature varies with the kind of the article but is

35 generally 0-100 °C, ordinarily 20-60 °C. In the case of fresh
foods, ambient temperature or a low temperature of 0-15 °C is
used. The treatment pressure is not specifically limited. A
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destreyed upon 15 m nutes exposure to vapors fromthe 50 (v/v) % | SOTC
sol ution and upon 120 m nutes exposure to vapors fromthe 30 5 (viv) %

| SOTC sol ution. . - 31 -

Tabl e 4 Germ Concentration Nunber of cells remaining after
of I1SOTC in germdestroying treatnent (% 5 solution (%
Exposure tinme (m nutes) - 21 -

reduced pressure to an increased pressure may be uéed.
Preferably, a reduced pressure or normal pressure is used. When
the germ-destroying treatment is carried out in a continuous
system, it is preferable to use a reduced pressure of -5 to -50
5 mm in terms of water column for the purpose of preventing escape
of the atmosphere gas out of the chamber at the time of opening
and closing of the entrance and exit thereof. It is also
preferred that the atmosphere gas within the chamber be
homogeneously stirred by rotation of a fan or by withdrawing the
10 gas from a portion of the chamber while introducing the
withdrawn gas into the chamber from another portion thereof.

The germ-destroying treatment method further includes
the steps of (D) discharging the atmosphere gas within the
treatment chamber after completion of the germ-destroying

15 treatment of the article and (E) removing the ISOTC gas
contained in the discharged gas. The withdrawal of the
atmosphere gas from the treatment chamber may be effected using
a suction pump, while the removal of the ISOTC vapors from the
discharged gas may be effected using a cooler, an adsorbing

20 tower or the like device. The cooler may be of any structure
‘as long as it can cool the gas to a temperature below that of
the treatment chamber, preferably to a temperature near 0 °C.
As the adsorbing tower there may be used one which is filled
with a gas adsorbent such as activated carbon, sepiolite, silica

25 or alumina. The use of a combination of the cooler and the

" adsorbing tower is effective to perfectly remove the ISOTC
vapors from the gas. '

Brief Description of the Drawings:
30 : Fig. 1 is a view explanatory of performing germ-

destroying treatment of an article, Fig. 2 is a flow diagram of
an apparatus for carrying out the germ-destroying treatment of
an article, and Fig. 3 is a view explanatory of performing germ-
destroying treatment of a closed space. '

35
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® 2% 4 8 15 30 60 120 A 50 100 O

20 . 100 87.2 62.4 0 10 . 100 85.4 66.7

30.2 0 10 5 100 86.4 71.8 19.4 5.8 O B

50 100 42.6 O 20 . 100 85.7 30.4 24.5

1.0 O 10 100 60.6 32.3 18.2 5.1 0

5 100 62.7 36.6 16.9 10-222 0 15 C 50 100

33.3 24.2 19.7 O 20 100 95.9 64.9 35.1 18.9
7 46,0, 28.3 150 0

g 1BeSt Hbde £ 6 @ 0 20 Exanpl e 5

I'n one vessel (about §eFFF§+%‘§ tRaEiph abe@eélaﬁfl”é%ﬁ fissA and 4 @xer se
macker el ) whblewérs ,amst Bets vas ESoTGEBagpagededit iy ¢hatbde, as 32kl §érm

| sot hi ocyanat ge Stldit Qﬂafnﬂer.soéﬂﬁeag gidn 13038 9&?{2 %E%%@biﬁ%dievllfgdddi lon to
adrledflsh é&g se _nac ererzzlrhlé_l evesseswer o o\ ARhms |
stand at °r ool YEPRFGFERe J4FPREPSY 2hhps 2 uctuRe \adant
occasi onal | ystexiayw 3§OTE hthesfeiom f &n Eximnicaset NESOTC mapdios .inAsha f@ﬂw t,
the dried fish stsviedibrist hergem,t hatde 1sorc may be supported by a
porous substance by impregnation. The form of ISOTC is thus not
specifically limited as long as ISOTC vapors can be generated.
10 The ISOTC vapor-adsorbing device 5 contains an
adsorbent and can remove by adsorption ISOTC vapors contained in
a gas fed thereto. As the adsorbent, activated carbon,
sepiolite, diatomaceous earth, alumina, silica, silica gel,
silica-alumina, magnesia or zeolite may be generally used,
15 though any adsorbent may be used as long as it can adsorb ISOTC
vapors.

The germ-destroying treatment of the article is
carried out by operating the blower 1 to cause a gas to pass via
line 6 through the vapor generating chamber 2 and to cause an

20 ISOTC-containing gas to be discharged therefrom through line 10
and fed to the treatment chamber 3 in which the article is
accommodated. As the carrier gas for ISOTC, air is generally
used. Nitrogen gas or carbon dioxide gas may also be used. A
portion of the gas discharged from the ISOTC vapor-generating

25 chamber 2 may be recirculated through a line 11 and a valve 12
to a line 9 to control the concentration of ISOTC vapors in the
gas passing through the line 10. _

When ISOTC vapors are mixed into a gas within the
treatment chamber 3 in a predetermined concentration, the blower

30 1 is stopped and a valve 13 is closed so that the treatment

" chamber is maintained in a closed state. This state is
maintained for a predetermined period of time to effect the
treatment of the article by absorption of ISOTC. It is
preferred that a fan be provided in the treatment chamber 3 to

35 stir the atmosphere therein for the purpose of expediting
diffusion of ISOTC vapors therein. The concentration of ISOTC
vapors in the treatment chamber is 5-5,000 ppm (v/v), preferably
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al Iyl #i sot hi ocyanate solution was found to retain its fish-1ike snel |
I nherent to dried fish even after 6 days. In contrast, 30 the dried fish

stiored,by. itself was found to generate a putrid snell and to be poor
in freshness. Exanpl e 6 Exanple 5 was repeated in the
sanme manner as described 35 except that cut rice-cake was used in place
of the dried fish. As a result, mplyd _was found to formafter 3 days on
the rice- cake stored by itself, ereas no nmol d was found to form
even X - 32 -

10-2,000 ppm (v/v), on volume basis. The treatment is
performed for a period of time sufficient to obtain sufficient
germicidal effect on the article. The treatment time varies
with the kind of the article and the concentration of ISOTC in
5 the treatment chamber and is not determined in the same rule.
Generally, however, a short period of time of 1-60 minutes,
preferably 5-20 minutes is sufficient.
After completion of the germ-destroying treatment, a .
valve 15 is opened and the blower 4 is actuated to discharge the
10 gas within the treatment chamber via adsorption device 5 through
a line 22 to the air. In this case, for the purpose of
preventing the inside of the treatment chamber from being
rendered in a reduced pressure condition, a valve opening to the
air is suitably connected to the treatment chamber. 1In the
15 adsorbing device 5, ISOTC vapors contained in the gas are
removed by adsorption due to the action of the adsorbent
contained therein. The contact of the gas in the adsorbing
device may be carried out for a period of time sufficient to
achieve the removal by adsorption. The contact time can be
20 controlled by recirculating a portion of the gas discharged from
the adsorbiﬁg chamber 5 through a line 18 to a line 17 wvia line
19 and valve 20. The treatment chamber 3 and the adsorbing
device 5 may be provided with heating and cooling mechanisms to
effect temperature control. When the adsorbent in the adsorbing:
25 device becomes saturated, a heating medium such as steam may be
passed therethrough for regeneration.
' In the present invention, the mixing of ISOTC into the
gas in the treatment chamber may be carried out by directly
spraying ISOTC liquid or solution into the chamber in stead of
30 feeding ISOTC vaporized in the above vapor generating chamber.
The removal and separation of ISOTC from the gas may be effected
using a chemical reaction with a substance reactive with ISOTC,
such as a solid amine, in place of using the adsorbent.
Any chamber of an air-tight structure may be used as
35 the germ-destroying treatment chamber 3. The gas containing
ISOTC vapors may be fed to the treatment chamber 3 not only
intermittently as described above but also continuously while .
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akter 4 nonth in the case of the rice-cake stored together with t he

al Iyl isothiocyanate sol ution. Exanple 7 5 Must ard seeds
(30 parts by weight) were m xed with an edi ble oil (soybean oil, 70
parts by weight). The m xi ng was able to easily perforned w thout
causi ng deterioration of the wor ki ng envi ronnent since nustard seeds
were al nost free of irritating odo¢4 of an isothiocyanate. 10

This 1 SOTC sol ution was tested by sense for change in degree of

- emanation of &ﬁ léﬁarg%?xtgglagggatr}gxlq% Enh%\l em‘?tl | r'It k{:l'us case Satr’t of the

| SOTC solutlon Wer € i mensi on; |arreter

hei ght: 15 my2sartsshagagd hfxam G@srlme 14emmalt>¢ FeEFirsHetrd tockhe e at
room t enper at tifea izt Uﬂgﬁﬁbbaﬂﬁ@uﬂ;ﬁ a OfLdwheohtdddWanget ati ngs. The

results are shown in Tg elsro -destro_\(ndng treaé\ne@%ﬁ'x i__ggr éTJn(k%'P brrﬁ+)f %tl ng

odor
must ar d carrled ouB 1§kpsﬁﬂgq1n29us system or in a batch S stem. In tﬁ&ble

5 ' case of continuous system, the article is passed through the
treatment chamber 3 at a constant speed.

In Fig. 2, designated as 1 is a germ-destroying
treatment chamber, as 2 an ISOTC vapor-generating chamber, as 3

10 a blower, as 4 a gas distributor and as 5 an ISOTC adsorbing
device.

The germ-destroying treatment chamber 1 and the ISOTC
vapor-generating chamber 2 are interconnected by a pipe 6
provided with an open-close valve, the germ-destroying treatment

15 chamber 1 and the blower 3 are interconnected by a pipe 11
provided with an open-close valve 12, and the blower 3 and the
gas distributor 4 are interconnected by a pipe 14 provided with
an open-close valve 15,

The gas distributor may be, for example, of a

20 structure (header pipe) having a close-ended, large diameter
pipe to which a gas inlet conduit and gas outlet conduits are
connected.

The gas distributor 4 and the ISOTC adsorbing device 5
are interconnected by a pipe 16 having an open-close valve 17.°

25 The gas distributor 4 and the ISOTC vapoi-generating chamber 2
are intereonnected by a pipe 18 having an open-close valve 19.
The gas distributor 4 and the germ-destroying treatment chamber
1 are interconnected by a pipe 20 having an open-close valve 21.
Further, the upstream and downstream sides of the blower are

30 interconnected by a pipe 24 having a gas flow rate controlling
valve 25 so that the gas feed rate by the blower 3 may be
controlled.

The open-close valves are electrically actuated and
operated in a control panel. -

35 The above-described apparatus performs germ-destroying
treatments of an article as follows. First, a door 10 of the

treatment chamber 1 is opened to place an article to be treated
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Ty me-passed 30 mnutes 1 day 5 days 10 days 15 days 20 days Strength
of Qdor D C C C C C 25
For the purpose of conparison, 0.05 g of ally I sot hi ocyante were
placed in a "schale" of the sane size as above and simlar test was
performed. The irritating odor causing eyes to smart emanated for 30
mnutes but, after 1 hour, 30 no oddr?Was detected. . Exanpl e 8
Al'lyl isothiocyanate was di ssolved in a cormercially avai |l abl e edi bl e

oi | (soybean ¢@el-lih0 DRI 805 Hid ¥R ¥bdD 137 tRONORNYABI hdhated0 %
10 parts of egig I SOTC sol.ution wvere s h%noggnf,‘ously n‘gxgd aq;d dl%g rsed
into 100 par *a*of ‘E%’r‘?%d@&ﬁgnthe vaJ¥esoBe & nBEY ¢ b 2F P ThA AR and
95 94 of wateﬁpethelggg/7, 12, 15 and 19 in an open state. By the operation :
of the blower 3, the ambient gas (air) within the treatment
5 chamber 1 is caused to flow and circulate successively thfough a
recirculating path including the blower 3, gas distributor 4,
the ISOTC vapor-generating chamber 2 and the treatment chamber
1. As a result of the gas recirculation, ISOTC vapors
vaporized in the ISOTC vapor-generating chamber 2 are entrained
10 in the recirculating gas and fed to the treatment chamber 1, so
that the concentration of ISOTC in the treatment chamber 1 is
increased with time. When the concentration of ISOTC vapors
reaches a predetermined value, the valve 21 is openéd and the
valves 7 and 19 are closed so that the gas containing the
15 predetermined concentration of ISOTC vapors is recirculated
without preventing the passage through the ISOTC vaporx-
generating chamber. The detection of the concentration of ISOTC
in the gas may be made with a concentration analyzer provided in
the treatment chamber 1 or the pipe 11. As the concentration -
20 analyzer, any known typé may be adopted such as of a gas
chromatography type or an electrical conductiwvity meter type.
After lapse of a predetermined period of time, the
valve 17 is opened while the valves 19 and 21 are closed. The
operation for opening and closing of the valves may be
25 automatically performed using timers. As a result, a purge gas
is introduced through a pipe 8 into the treatment chamber 1. As
~the purge gas, air may be used, though the use of sterilized air
or nitrogen gas is preferred. The purge gas is passed through
the treatment chamber 1 and withdrawn therefrom through the line
30 11 and is then introduced through the blower 3 and the gas
distributor 4 into the ISOTC adsorbing device 5. The gas from
which ISOTC has been removed is withdrawn as an exhaust gas
through a pipe 30 and discharged into the air. When the
concentration of ISOTC vapors in the exhaust gas is decreased to
35 a predetermined value, the blower is stopped and the door 10 is
opened to take the treated article out of the chamber. Thus,
the germ-~destroying treatment process is over. By repeating the
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-5 33 = to obtain a gel like material containing allyl isothiocyanate.

Each of the gel-like nmaterials was then tested by sense for change in
degree, of emanation of allyl isothiocyanate with tinme. Inthis test, 5
g of the gel-like material were 5 pl aced in a "schale" (dinension
dianmeter: 75 nmm height: 20 mm and strength of odor ermanating fromthe
"schal e" at room t enperature was-j @élged based on the follow ng ratings.
The results are shown in Table 6 A. Eyes smart from
irritating od Sl i ght

smell of nust g?%ﬁ operations, thelgermodgﬁ%ﬁ ylng @reatment mapr QPﬁgh%ﬁrpose

of conpari sopenim®dy of ally | sot hi ocyanate were placed in a "schal e"
of the sane size as 1Whid8oyetPditmenll devidecoE dalSatner fsgst@nl.is FR6wn in

irritating OPE@. 2, a treatment device of a continuous system may be adopted
5 by using a structure capable of continuously feeding and
discharging articles. The basic operation in this case is
similar to that described above. However, it is necessary to
continuously feed a gas containing a determined concentration of
ISOTC vapors to a germ destroying treatment chamber. For this

10 purpose, a pipe 20 having an open-close valve 21 capable of
controlling a flow rate of a gas may be provided between the gas
distributor 4 and the treatment chamber 1 as shown in Fig. 2, so
as to introduce a portion of air introduced into the gas
distributor 4 into the treatment chamber 1 through the pipe 20

15 while controlling the proportion of the gas flow rates flowing
through the pipes 20 and 18.

According to the above-described germ-destroying
treatment, various articles such as foods may be efficiently
sterilized in a safe manner. In this case, the ISOTC vapor-

20 containing gas in the treatment chamber is fed, after completion
of the treatment, to the ISOTC-adsorbing device together with a
purge gas, where ISOTC is removed by adsorption. Thereafter the
gas is discharged to the air. As a consequence, the strong
irritating odor of ISOTC does not emanate during the process, so

25 that deterioration of working environment may be prevented.

In Fig. 3, indicated as 1 is an ISOTC vapor-generating
device, as 2 a closed space, as 3 an ISOTC vapor-adsorbing
device and as 4 and 5 are blowers.

The ISOTC vapor-generating device 1 is provided with

30 heating and coolihg mechanisms and is constructed to accommodate
ISOTC therewithin. The ISOTC present in the device 1 may be in
the form of a liquid, a solution or a gel. It may also be
present in a form supported by impregnation in a porous
substance.

35 The ISOTC vapor—adsorbing device 3 contains an
adsorbent therewithin and is adapted to remove ISOTC vapors

contained in a feed gas by adsorption. Any adsorbent may be
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causing eyes to smart emanated for 30 mnutes but, after 1 hour, no

odor was det ect ed. Table 6 20

Sanpl e, Concentration of Ti me passed (day) No.

allyl isothio- 60 2 3 5 10 14 20

cyanate in solution mn. : (%9 25 1 1

B B C C D D D - 27 -2 2 B

B B C ~ C C D 3 3 A B

g B B I%geci ag long as it.cg'n adsorb 150TC vapors, . A .AB g g

B B B 30 Earkfieatdng the closed spacen@ £of -994BsIRFFEPYINT (10 )

of Sanpl e No.pukpokes, thdiwee 8 imadtuacted o caubeakir tandashithdeoagker

turn was

35

(di nensi
5

10

15

20

25

in

| : y ted ; | = o | Ui ol
the %QS@C'%&&%&Q%&% %e:hag‘g%éaqb t‘ﬁﬁoﬁlzﬁ 4 19k, 6PhASIIL 14ESS

éﬁg;Iggggtvapor-containing gas intggguceglgg%é éﬁzongZe 2
through a line 8. When the concentration of ISOTC vapors in the
space 2 is increased to a predetermined value, a valve 7 is
closed while recirculating the gas within the space using a
valve 10, thereby to effect the germ-destroying treatment of the
closed space.

After completion of the treatment, the blower is
stopped and the valve 10 is closed. Valves 15 and 12 are opened
and a blower 13 is actuated. By this, a purge gas is fed
through a line 14 to the closed space 2 so that an ISOTC vapor-
containing gas is discharged therefrom and is introduced into
the ISOTC vapor-adsorbing device 3 where the ISOTC vapors
contained therein are removed by adsorption. The resulting
ISOTC vapor-free gas is discharged through a line 16. In like
manner, the closed space is sterilized and the ISOTC vapors used
in the sterilization treatment is removed from the space.
Therefore, the space is free of irritating odor attributed to
ISOTC vapors.

Thodgh air may be used as the above purge gas, the use
of sterilized air or nitrogen gas is preferred.

In the present invention, it is preferable to install

at least a portion of the ISOTC vapor-generating chamber 1, the

30

blowers 4 and 5 and the ISOTC vapor-adsorbing device in the
closed space according to the size of the space. When the
closed space is small, they are installed outside thereof.
The concentration of the ISOTC vapors in the closed
space is 5-2,000 bpm, preferably 10-500 ppm, and the ISOTC
vapors are retained in the closed space for 1 minute to 12

hours. By the use of these conditions, harmful microorganisms

35

in the closed space may be almost completely destroyed.
According to the above-described method, the air

within the closed space and surfaces of machines and equipments

disposed therein may be effectively sterilized. Further, since
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-334 -- together with a cormercially available, cut rice-cake. After

covering with a lid for sealing, the vessel was allowed to stand at
anbi ent. t enper at ure. : For the purpose of conparison, simlar
test was 5 repeated in the sane manner as described above except that no
gel-li ke material was used. As a result of the above
preservation test of the rice-cake28 ol d was found to formafter three
days fromthe commencenent of the preservation in the case of the

re A e To0RE el MOE ST RekR LS LiIREF g 1S GSPo PR IR PAIST;
the present imetatson Mna'S}OMSEd evyen wbed IROTCH vapRFg G-'eF‘GF-Fh ehr emgured in
) trace amounts, they do not adversely affect human bodies.
The present invention will next be described by way of
5. examples but is not limited thereto. In the following, parts

and % are by weight unless otherwise specifically noted.

Example 1
Allyl isothiocyanate was dissolved in an edible oil

10 (soybean oil) as an oily liquid to obtain an ISOTC solution.
This solution was tested by sense for change in degree
of emanation of allyl isothiocyanate with time. 1In this test, 5
g of the ISOTC solution were placed in a "schale" (dimension;
‘diameter: 75 mm, height: 20 mm) and strength of odor emanating
15 from the "schale" at room temperature was judged based on the
following ratings. The results are shown in Table 1.
A: Eyes smart from irritating odor
B: Smell of mustard
- C: Slight smell of mustard
20 D: No smell
For the purpose of comparison} 0.05 g of allyl
isothiocyanate were placed in a "schale" of the same size as
above and similar test was performed. The irritating odor
causing eyes to smart emanated for 30 minutes but, after 1 hour,

25 no odor was detected.

. Table 1
Concentration of Time passed (day)
allyl isothio- 30 1 5 10 15 20
30 cyanate in solution min.
(%)
0.5 B C C C C. D
1 B B C c C C
5 A A B B B C
35 10 A A B B B B
20 A A A B B B
30 A A A A B B
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sarface of the rice-cake even after 30 days preservation. This
suggests that the gel-Ilike substance has excellent anti-nold 15 property,
excel l ent germ cidal property and excellent freshness- r et ai ni ng
property. Exanpl e 10 Exanpl e 9 was repeated in the
same manner as described 20 except that bread was used in place of the
ri ce-cake. As a result, while nold was found to formafter 3 days
preservati on in the conparative 4 &t -in which no gel-Ilike material of
t he present invention was used, no nold was found to f.ormeven after
30 days preservation in the case of the test wherein the gel- 25 i ke
material of the present invention was enpl oyed. Exanple 11 (1)
Prepar ati on dxagaipl 2s: Bread is sliced to a thickness of 1
cm and ; he 30 foll owixgat h@eﬁh%@;&mt@f w§f§lrﬁgls%ﬁbl(/éd Bn asdnCpivete
pr epar ed: . : [ ee . . er into
respective péFmgfﬁyféﬁgf%%ggt;?ﬂ?dﬁﬁgg§%§igbs5%§Q%H£§é§€hﬂ§f Fﬁgh
was t hen heaﬁgé@éﬁg@.(about 9 g) was placed in a

5 of 85 mm (bottom area: 56.7 cm2) and a height of 15 mm. The

"schale" was placed in a closed, constant-temperature vessel
(volume: 88 liters) and the chaﬁge of the amount of evaporation
of allyl isothiocyanate was investigated. The results are shown
in Table 2. The amount of evaporation of allyl isothiocyanate

10 shown in Table 2 is in terms of parts by weight of allyl
isothiocyanate evaporated per 100 parts by weight of the
solution present in the "schale" at the start of the

bags
"schale" having a diameter

measurement.
15 Table 2
Concentration Amount of evaporation (part by weight)
of ISOTC Time passed (hr)
1 2. 3 4 5 6
20 100 13.3 22.9 33.7 47.0 56.2 66.2
50 ' 9.0 18.5 27.0 33.9 37.1 39.9
23 7.8 15.2 20.7 24.9 27.2 29.8
20 5.9 10.5 14.6 17.5 19.3 19.7
5 1.3 2.2 2.9 3.4 3.9 4,2
25 ' 0.5 0.14 0.2 0.26 0.3 0.33 0.36
Example 3

Allyl isothiocyanate was dissolved in corn oil to

obtain a 50 % ISOTC solution. Granules (diameter: about 1 mm,

30 length: about 3.5 mm) of calcined diatomaceous earth (100 parts)
was impregnated with this solution (40 parts) to obtain an ISOTC
vapor-generating agent. The change of the amount of evaporation
of ISOTC with time was investigated in the same manner as that
in Example 2. The results are shown in Table 3. The amount of

35 evaporation of allyl isothiocyanate shown in Table 3 is in terms
of parts by weight of allyl isothiocyanate evaporated per 100
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B group: Three slices of bread were inserted into 35 respective

pol yet hyl ene bags (thickness: 100 [err]). Into each of t he bags was
further inserted a pol yethyl ene bag (thickness: 30 pm containing an

| SOTC sol ution conposed of 20 ¢c of soybean :

- 35 - oil and 10 % of allyl isothiocyanate. The resulting bags were
t hen heat - seal ed. C group:_T?beg slices of bread were inserted
into respective pol yethyl ene bags (thickness: 100 [err]). Each of the 5

bags was then evacuated and heat-seal ed. These bags were thén
parts by weight of the solution present in the "schale" at the

start of the measurement.

Table 3
5 _
Time passed . 1 2 3 4 5 6
Evaporation amount
(parts by weight) 4.4 10.1 12.9 14.3 14.6 14.9

10 Example 4
. Allyl isothiocyanate was dissolved in corn oil to
obtain solutions with concentrations of 50 (v/v) %, 20 (v/v) %,
10 (v/v) % and 5 (v/v) %. Mildew germs to be tested were
exposed in a_closed space (room temperature) to vapors emanating
15 from the solutions. Thereafter, they were incubated at 28 °C
for 3 days to investigate growth of germs. The results were as
shown in Table 4.
The mold germs subjected to the test are three kinds
20 of eumycetes specified in JIS 2z 2911-1981 (Anti-mold Test
Method); Penicillium Funiculosum Thom IFO 6345, green mold,
referred to as Germ A in Table 4), Chaetomiun globosum Kunze ex
Fries IFO 6347 (belonging to Chaetomium, referred to as Germ B
in Table 4), and Cladosporium cladosporiolides (Fresenius) de
25 vries IFO 6348 (FERM S-8; IAM F517, belonging to Kurokawa mold,
referred to as Germ C in Table 4).

The above three mold germs were found to completely
destroyed upon 15 minutes exposure to vapors from the 50 (v/v) %
ISOTC solution and upon 120 minutes exposure to vapors from the

30 5 (v/v) % ISOTC solution. '
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pl aced in an air-tight vessel wth an inside volune of about 2 liters.

This vessel contained about 5 cc of allyl isothiocyanate at 25 [err]C
sa that the inside thereof was filled with allyl i sot hi ocyanate vapors.
The bread-containing bags were retained in 10 the vessel for 1 hour.
(2) Test Results: Three bags of each of the groups A-C
(total 9 bags) were allowed to §tgpq_at roomtenperature to see
whet her or not 15 each bread in the bag was nolded. The results are
shown in Tabl e 7. - _Table 7 20
Sanpl e Ti me passed (dayle 4 1 -3
7 10 20 30 Goup A - ++ +++ +++
+++ +++ Goup—B = = T =
G oup C Germ Concentration Number of cells remaipgng after
Remar ks: of ISOTC in ‘germ-destroying treatment (%)
5 solution (%) Exposure time (minutes)
0 2 4 8 15 30 60 120
A 50 100 0
20 100 87.2 62.4 0
10 100 85.4 66.7 30.2 0
10 5 100 86.4 71.8 19.4 5.8 0
B 50 100 42.6 O |
20 100 85.7 30.4 24.5 1.0 0
10 100 60.6 32.3 18.2 5.1
5 100 62.7 36.6 16.9 10.2 0
15 c 50 100 33.3 24.2 19.7 0
20 100 95.9 64.9 35.1 18.9 0
10 100 71.7 64.6 46.0 28.3 15.0 0O
5 100 74.8 57.0 53.3 37.4 17.8 9.3 O
20 Example 5
In one vessel (about 3 liters) was placed a dried fish
{horse mackerel) while in another vessel was placed 10 cc of 1 %
allyl isothiocyanate solution in soybean oil in an open state in
addition to a dried fish (horse mackerel). The vessels were lid
25 and allowed to stand at room temperature. The dried fish in
each vessel was occasionally taken out therefrom for examine the
odor. As a result, the dried fish stored together with the
allyl isothiocyanate solution was found to retain its fish-like
smell inherent to dried fish even after 6 days. In contrast,
30 the dried fish stored by itself was found to generate a putrid
smell and to be poor in freshness.
Example 6
Example 5 was repeated in the same manner as described
35 except that cut rice-cake was used in place of the dried fish.

As a result, mold was found to form after 3 days on the rice-

cake stored by itself, whereas no mold was found to form even
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Y

o N@; nol ded +: 1 or 2 nolds forned

++. 3 or 4 nolds forned +++: 5 or nore nolds
formed, O round nold 30 spread to a di anmeter
of at.least 1 cm Exanpl e 12 : Al lyl isothiocyanate was
di ssolved in 99 %ethanol in a proportion of 0.5 % by weight to obtain
a spray solution. 35 This solutior 8300 g) was charged in an aerosol can
with an i nside volune of 500 m together with 80 g of a jetting agent

(1T quefied 2'%5:296 mont?]bt al th J:aestet Io?gthgvrli%g-cé/l\peens é toget?ler with

the allyl isothiocyanate solution.

Example 7

5 Mustard seeds (30 parts by weight) were mixed with an
edible oil (soybean oil, 70 parts by weight). The mixing was
able to easily performed without causing deterioration of the
working environment since mustard seeds were almosﬁ free of
irritating odor of an isothiocyanate.

10 Thi§ ISOTC solution was tested by sense for change in
degree of emanation of allyl isothiocyanate with time. 1In this
test, 20 g of the ISOTC solution were placed in a "schale"
(dimension; diameter: 70 mm, height: 15 mm) and strength of odor
emanating from the "schale" at room temperature was judged based

15 on the following ratings. The results are shown in Table 5.
A: Eyes smart from irritating odor
B: Smell of mustard
C: Slight smell of mustard
D: No smell

20
Table 5
Time passed 30 minutes 1 day 5 days 10 days 15 days 20 days
Strength of
Odor D C C C c C
25 '

For the purpose of comparison, 0.05 g of ally
isothiocyante were placed in a "schale" of the same size as
above and similar test was performed. The irritating odor
causing eyes to smart emanated for 30 minutes but, after 1 hour,

30 no odor was detected. '

Example 8
Allyl isothiocyanate was dissolved in a commercially
available edible oil (soybean o0il) to obtain solutions with
35 concentrations of 1-10 %. 10 parts of each ISOTC solution were
homogeneously mixed and dispersed into 100 parts of carrageenan
gel obtained from 5 % of carrageenan and 95 % of water, thereby
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= 36% the jetting device, the solution was found to be sprayed to

3

form uniformfog-like particles. It was confirnmed that, in this
sprayi-ng operation, strongly irritating odor of allyl i sot hi ocyanate
was si‘gnificantly prevented and the environment 5 was not adversely-
aff ect ed. Using this jetting device, the solution was
sprayed into an air-tight vessel containing a cut rice-cake. After
closing with a lid, the vessel was aliwed to stand for 1 nonth. No
nold was found to form For the purpose of conparison, a 10 "test was

performed w thout spraying the solufion.  The, surface . of the rice-cake
was nol ded §® tRtaiRr BeIghykike materigd, cogfaiging aﬁﬁ isothioeyqidtesarts by
wei ght of a 1 % by wBaghtofdihet geh-bikel matariads wast khewr kasieé Pn et hanol

. Welr et m Xed_l_%éﬁéb lflgqt PRLASe D degreﬁeéig hina@ht 56y Faa10kl isvthlibayamatespr ay
menner as EXHpIENEs 0 thig iRk %-re?ﬁ%‘tﬁsf‘%‘e.lﬁ-éfi%%ih%‘??%agﬂré?% 2 j.etting
devi ce. 5\Weplaced in a "schale" (dimension; diameter: 75 mm, height: 20 mm)
and strength of odor emanating from the "schale" at room
temperature was judged based on the following ratings. The
results are shown in Table 6.
A: Eyes smart from irritating odor
.10 ' B: Smell of mustard
C: Slight smell of mustard
D: No smell
For the purpose of comparison, 0.05 g of ally
jsothiocyanate were placed in a "schale" of the same size as
15 above and similar test was performed. The irritating odor
causing eyes to smart emanated for 30 minutes but, after 1 hour,

no odor was detected.

Table 6
20
Sample Concentration of Time passed {(day)
No. allyl isothio- 60 2 3 5 10 14 20
cyanate in solution min.
(%)

25 1 B B c C D 3] D
2 2 B B B ©$©€6 € C D
3 3 A B B B B C C
4 5 A B B B B B B
5 1 A B B B B B B

30

Example 9
The gel-like material (10 g) of Sample No. 4 of
Example 8 was piaced in a beaker and this beaker in turn was
placed in a commercially available, air-tight, plastic vessel
35 (dimension; length: 150 mm, width: 200 mm, height: 150 mm)
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jettzd fromthe jetting device, the solution was found to be 20 sprayed

to formuniformfog-like particles. It was confirned that, in this
sprayi ng operation, irritating odor of allyl I sot hi ocyanate was much
nore prevented in conparison with Exanple 12. 25 Exanple 14

A comercially avail able, small, batch-w se vacuum dryi ng device
havi ng a dryi ng chanber therein and pro¢ided with an evacuation port,
an air feed port and an air-tight door in the wall thereof was

provi ded. To the evacuation port was 30 connected a vacuum punp via

adsor bi ng agdrgepheketith #h commergiallyt ave Hadn. crluttivercadke yadfiPEchar ge
pi pe of an | 8o¥€ring widtevaid fers seadiieg) ethevvassél aaswallopshtol stand/al ve

to the ai r ervoir was packed with sepiolite powder
| npr egnat ed v%rtt %ﬁgﬁ,&o ‘%es'!‘g-%?gg?%nate (1 SOTC ,vapor - ener ati n‘? 35 agent)
and has a wal | portioF ShéPe PHEPUAIS ORafFPAIIFE na ™13 kB’ 738, A

ger m dest% oyiregedbted cin ddeosdinaguarnerhas piesuribed abdvey enceptn thas bhus
constructed. gel-like material was used.

' As a result of the above preservation test of the
rice~cake, mold was found to form after three days from the
commencement of the preservation in the case of the comparative

10 test wherein no gel-like material of the present invention was
used. In contrast, in the test wherein the gel-like material of
the present invention was used, no mold was found to form on the
surface of the rice-cake even after 30 days preservation. This

~ suggests that the gel-like substance has excellent anti-mold

15 property, excellent germicidal property and excellent freshness-
retaining property.

Example 10
Example 9 was repeated in the same manner as described
20 except that bread was used in place of the rice-cake. 2As a
result, while mold was found to form after 3 days preservation
in the comparative test in which no gel-like material of the
present invention was used, no mold was found to form even after
30 days preservation in the case of the test wherein the gel-
25 like material of the present invention was employed.

Example 11
(1) Preparation of Samples:
Bread is sliced to a thickness of 1 cm and the
30 following three groups of samples (A, B and C) were prepared:

A group: Three slices of bread were inserted into
respective polygthylene bags (thickness: 100 Fm) and each of the
bags was then heat-sealed.

B group: Three slices of bread were inserted into

35 respective polyethylene bags (thickness: 100 Pm). Into each of
the bags was further inserted a polyethylene bag (thickness: 30
Pm) containing an ISOTC solution composed of 20 cc of soybean
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-~ 37k The door of this device was opened and a cut

ri ce-cake seal - packed in a polyethylene bag was placed in the device.
After closing the door, the three-way valve was turned to an open
positi‘on to introduce |ISOTC vapors fromthe |1SOIC reservoir 5 into the
dryi ng chanber of the device. This condition was kept for 24 hours.
Thereafter, the vacuum punp was actuajed and the t hree-way val ve was
turned to shut the I SOTC reservoir side and to open the air inlet
side, thereby wi t hdr awi ng the anbi ent gas wi thin the drying chanber
whi | e renovbiy drdde 10SOTEE valinrl iSothixmaiamahed tTher gegulbinchdagdsedyst i on

t ower . £ en heat— eﬁ%&gr stoppi ng the operation of the vacuum punp, the
door of the cha

out thereof. Thec ﬁéé’k‘@d %‘ir‘%%e{asé&%gggg%{%ﬁtaaagef%hg?ggﬁ ld’t% cake
respective polyethylene bags (thickness: 100 pm). Each of the
5 bags was then evacuated and heat-sealed. These bags were then
placed in an air-tight vessel with an inside volume of about 2
liters. This vessel contalned about 5 cc of allyl 1sothlocyanate
at 25 °C so that the inside thereof was filled with allyl
isothiocyanate vapors. The bread-containing bags were retained in

10 the vessel for 1 hour.

{2) Test Results:
Three bags of each of the groups A-C (total 9 bags)
were allowed to stand at room temperature to see whether or not
15 each bread in the bag was molded. The results are shown in

Table 7.
Table 7
20 Sample Time passed (day)
1 3 7 10 20 30
Group A - + % +++ +H++ +++ +++
Group B - ~ - - - -
Group C - - - - - -
25 Remarks:
-: Not molded
+: 1 or 2 molds formed
++: 3 or 4 molds formed
+++: 5 or more molds formed. Or round mold
30 spread to a diameter of at least 1 cm.
Example 12

Allyl isothiocyanate was dissolved in 99 % ethanol in
a proportion of 0.5 % by weight to obtain a spray solution.
35 This solution (300 g) was charged in an aerosol can with an
inside volume of 500 ml together with 80 g of a jetting agent
(liquefied butane) to obtain a jetting device. When jetted from
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tp stand in

the air. 15 For the purpose of conparison, a

ri ce-cake was seal - packed - in a polyethylene in a simlar manner and
was al l,owed to stand in the air wi thout subjecting to a

ger m destroyi ng treat nent. The rice-cake was nol ded
after standing for 3 days in 20 the case of the conparison test. 1In
contrast, the rice-cake whi ch had en subjected to the germdestroying
t r eat ment according to the present™1nvention was not nol ded even after

standi ng for

10

15

1 nont h. .
the jetting device, the solution was found to be sprayed to form

uniform fog-like particles. It was confirmed that, in this
spraying operation, strongly irritating odor of allyl
isothiocyanate was significantly prevented and the environment
was not adversely affected.

Using this jetting device, the solution was sprayed
into an air-tight vessel céntaining a cut rice-cake. After
closing with a 1id, the vessel was allowed to stand for 1 month.
No mold was found to form. For the purpose of comparison, a
test was performed without spraying the solution. The surface
of the rice-cake was molded after three days.

Example 13

100 Parts by weight of a 1 % by weight solution of
allyl isothiocyanate in ethanol were mixed with 100 parts by
weight of soybean oil to obtain a spray solution. This solution

was charged in an aerosol can in the same manner as Example 12

20

25

30

35

together with a jetting agent to obtain a jetting device. When
jetted from the jetting device, the solution was found to be
sprayed to form uniform fog-like particles. It was confirmed
that, in this spraying operation, irritating odor of allyl
isothiocyanate was much more prevented in comparison with

Example 12,

Example 14

A commercially available, small, batch-wise vacuum
drying device having a drying chamber therein and provided with
an evacuation port, an air feed port and an air-tight door in
the wall thereof was provided. To the evacuation port was

‘connected a vacuum pump via adsorbing agent packed with

activated carbon. Further, a gas discharge pipe of an ISOTC
reservoir was connected via three-way open-close valve to the
air feed port. The reservoir was packed with sepiolite powder
impregnated with allyl isothiocyanate (ISOTC vapor-generating
agent) and has a wall portion where the discharge pipe was
provided. A germ-destroying device according to the present

invention was thus constructed.
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-, 38 % CLAI VEB: 1. . An isothiocyanate vapor-generating

agent conprising a porous substance supporting and inpregnated with a
sol ution of an isothiocyanate dissolved in an oily liquid in a
proportion of 0.01-50 % by weight concentration, said oily liquid
having a 5 vapor pressure of 2 mmHg or less at 30 [err]C. 2.
An i sot hi ocyanate vapor-generating age@? €onprising a shaped body of a
por ous powder substance containing a solution of an isothiocyanate

di ssolved in an oily liquid in a propQrtion of 0, 01-50, % by .wei

concentration, said oifh? BPREi o HAEngeRiee vaFapRendst 08uP CHt T3Rn habr
| ess at 30 [ eea)lé€packed in a poByetbArlensobdy crgpapbiced dpothgeterigei ng agent
conpri sing aafter CERSURL eHe PO CHRAL REOLL1AYCOL By dTRIAN katnathitehahs a
sol ution of an |soth|%cyanate di ssolved in_an_oil |I9 lna._ ...
proportion °PeBfPREHLas, e, HEE IR I%Bﬁ%e"r?tpf’ﬁfl%’fﬁm g:é‘led #’&/ FEGEYY
having a5 into the drying chamber of the device. This condition was kept
for 24 hours. Thereafter, the vacuum pump was actuated and the
three-way valve was turned to shut the ISOTC reservoir side and
to open the air inlet side, thereby withdrawing the ambient gas
within the drying chamber while removing the ISOTC vapor

10 contained therein in the adsorption tower.

After stopping the operation of the vacuum pump, the
door of the drying chamber was opened to take the packed rice-
cake out thereof. The packed rice-cake as such was then allowed
to stand in the air.

15 For the purpose of comparison, a rice-cake was seal-
packed in a polyethylene in a similar manner and was allowed to
stand in the air without subjecting to a germ-destroying
treatment.

The rice-cake was molded after standing for 3 days in

20 the case of the comparison test. In contrast, the rice-cake
which had been subjected to the germ-destroying treatment '
according to the present invention was not molded even after
standing for 1 month.
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5 vapor pressure of 2 nmmHg or less at 30 [err]C. 4. An

| sot hi ocyanat e vapor-generating agent conprising a gel -1i ke substance
contai pilng a solution of an isothiocyanate dissolved in an oily liquid
in a proportion of 0.01-50 % by wei ght concentrati rd—oi |y quuid

havi ng a vapor pressure 5 of 2 nHg or |less at 30 [er

A coating conposition conprising a solution or ‘\“\“\l&‘ﬁ M\E&I (r;z;t e

vapor - gener ati ng agent containing said sol ution)

cont ai ni ng an i sot hi ocyanat e di ssol ved 3g-an oily ¢ |qu1d in a
proportion of 0.01-50 % by wei ght concentration, said oily liquid
havi ng a vap@AiMSsssure of 2 mrHg or less at 5 30 [err]C.

A conposition according to claim5, wherein said coating conp05|t|on S

an adhesive ConpqﬁitiRQ’iﬁBéﬁ%o@&LHQte vaﬁBQUBéﬁéféﬂlﬂgoégéﬂk'dUﬁpEQgﬁﬂf't'0”
porous substance supporting and impregnated with a solution of
an isothiocyanate dissolved in an oily liquid in a proportion of
0.01-50 % by weight concentration, said oily liquid having a
5 vapor pressure of 2 mmHg or less at 30 °c.

2. An isothiocyanate vapor-generating agent comprising a
shaped body of a porous powder substance containing a solution
of an isothiocyanate dissolved in an oily liquid in a proportion
of 0.01-50 % by weight concentration, said oily liquid having a

5 vapor pressure of 2 mmHg or less at 30 °C.

3. An isothiocyanate vapor-generating agent comprising a
capsulated body containing a core material which is a solution
of an isothiocyanate dissolved in an oily liquid in a proportion
of 0.01-50 % by weight concentration, said oily liquid having a

5 vapor pressure of 2 mmHg or less at 30 °C.

4. An isothiocyanate vapor-generating agent comprising a
gel-like substance containing a solution of an isothiocyanate
dissolved in an oily liquid in a proportion of 0.01-50 % by
weight concentration, said oily liquid having a vapor pressure

5 of 2 mmHg or less at 30 °C.

5. A coating composition comprising a solution or an
isothiocyanate vapor-generating agent containing said solution,
said solution containing an isothiocyanate dissolved in an cily
liquid in a proportion of 0.01-50 % by weight concentration,
said oily 1i§uid having a vapor pressure of 2 mmHg or less at

5 30 °c.

6. A composition according to claim 5, wherein said
coating composition is an adhesive composition, a painting

composition or an ink composition.
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-39- & 7. A sheet-like material applied with a coating
conposition according to claimb5. 8. Aplate-like materi al

cgnt.ai ni ng an i sot hi ocyante vapor - gener at i ng _agent acecerding—to clai m
1 9. A spray solution conprising ethanol into which iﬁ
ht

i sot hi ocyanate is dissolved in a proportion of 0. Ommmm““l‘“l

concentration. el
- 39 -

7. A sheet-like material applied with a coating
composition according to claim 5.

8. A plate-like material containing an isothiocyante
vapor-generating agent according to claim 1.

9. A spray solution comprising ethanol into which an
isothiocyanate is dissolved in a proportion of 0.01-5 % by

weight concentration.

10. A spray solution according to claim 9, wherein said

solution contains an oily liquid.

i1. A spray device comprising a closed vessel equipped
with a spray nozzle, and a spray solution according to claim 9
or 10 charged in said vessel under pressure.

12. A method for the treatment of an article for
destroying germs characterized in that the article is contacted
with vapors generated from a solution of an isothiocyanate
dissolved in an oily liquid in a proportion of 0.01-50 % by

5 weight concentration, said oily liquid having a vapor pressure
of 2 mmHg or less at 30 °C or from an isocyanate vapor-

generating agent containing said solution.

13. A method for the treatment of an article for
destroying germs charazterized in that the article is contacted
with a gas containing vapors of an isothiocyanate, said article
being previously packed with a packing material permeable to

5 vapors of the isothiocyanate.

14. A method for the treatment of an article for
destroying germs characterized in that said method comprises
steps of: introducing an isothiocyanate in the form of vapors or
liguid microparticles into a germ-destroying treatment chamber to

5 form an isothiocyanate vapor-containing atmosphere in said
germ-destroying treatment chamber; feeding the article to said
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10. -ﬁﬂ(‘spray solution according to claim9, wherein said sol ution
contains an oily |iquid. 11. A spray device conprising a closed
vessel .equi pped with a spray nozzle, and a s |ng to

claim9 or 10 charged in said vessel under pre
nethod for the treatnent of an article for desﬂmmg “ um
characterized in that the article is contacted rat ed

froma solution of an isothiocyanate . gpdissolved in an oily | |qU|d in a
proportion of 0.01-50 %by 5 weight concentration, said Qll,y liquid

eocyanat o FASBFassEofing trlatedl Shaber am%%ia% e a
13. A et hahsf @f the isatitipsyenate arepert-renkaimdng atmekphergyimegagdr s
charazteri zegrmigbbetof 118y Areathént cHARBEACES RS fect Wétn-Be@@Togiriy ai ni ng
vapors ?6 E"E é% hghggyéuggﬁgrglgﬁdtﬁgtéﬁ%osphere gas from said germ-
destroylng treatment chamber after the germ-destroying
treatment; and removing the isothiocyanate vapors from the

discharged gas.

15; A method according to claim 14, wherein the article
is previously packed with a packing material permeable to vapors

of the isothiocyanate.

16. An apparatus for the treatment of an article for
destroying germs, characterized in that said apparatus comprises
a germ-destroying treatment chamber provided with a feed conduit
for introducing an isothiocyanaté into said treatment chamber

5 therethrough and a discharge conduit for discharging the

atmosphere gas from said treatment chamber therethrough; a
storage vessel connected to said feed conduit and accommodating
the isothiocyanate; and a device connected to said discharge
conduit for removing vapors of the isothiocyanate.

17. An apparatus for the treatment of an article for

destroying germs, characterized in that said apparatus comprises
a germ-destroying treatment chamber, an isothioéyanate vapor-
generating chamber connected to said germ-destroying treatment

5 chamber through an open-close valve, a blower connected to said -
germ-destroying treatment chamber through an open-close valve, a
gas distributor connected to said blower through an open-close
Valve,-an isothiocyanate vapor-adsorbing device connected to said
gas distributor through an open-close valve, a pipe provided

10 with an open-close valve and connected between said gas
distributor and said isothiocyanate vapor-generating chamber, a
pipe provided with an open-close valve and connected between an
upstream side of said blower and said isothiocyanate vapor-
generating chamber, and a purge gas inlet conduit provided with

15 an open-close valve and connected to said germ-destroying
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bei ng ’f)’revi ously packed wth a packing material pernmeable to 5 vapors of

t he i sot hi ocyanate. 14. A nethod for the treatnent of an article
for '* 2destroying gerns characterized in that said nethod conprises
steps of: introducing an isothiocyanate in the formof vapors: or l'iquid

m croparticles into a germdestroying treatnment chanber to 5 form an

i sot hi ocyanat e vapor - cont ai ni ng at nosphere in salmllmmlﬂ“mmmmr)yl ng

treatment chanber; feeding the article-t41 said

- 40 - * [ L M s *
treatment chamber. '

18. A process for destroying germs in a closed space,
wherein the a gas containing an isothiocyanate is fed to the
closed space to subjecting the closed space to a germ-destroying
treatment, and thereafter, the gas within the closed space is

5 passed through an isothiocyanate vapor-removing device to remove
the isothiocyanate from the closed space.
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ger mmglestroyi ng treat nent chanber; contacting the article with a gas
of the isothiocyanate vapor-containing atnosphere in said

germ destroying treatnment chanber to effect germdestroying 10 treatnent;
di scharging the atnosphere gas fromsaid germ . destroyi ng treatnent
chanber after the germdestroying treatnment; and renoving the -

i sot hi ocyanate vapors fromthe di scharged gas. 15. A

met hod according to claim 14, wherein the article is previously packed
with a packing material pernmeable to Jé%%rs of the isothiocyanate.

16. An apparatus for the treatnment of an article for destroyi ng

gerns, characterized j ~SAl L 96 SAGENT, @

ger m destroyi ng treat%’#};ﬁ%@&%%ﬂg W th ail?%ed condui t for

i ntroduci ng an i sot hi GEBMrRESTROY ING JTREATMENTIETHOR WR4NC5  { heret hrough

and a di scharge c%ﬁlé]&m%.fﬁhﬂ%@g ANS APPARETU®SPHEREFORS from said
eret gh; a

treat nent chanber rou st orage vessel connected to said
feed conduit and acconmopdati ng t he i sothiocyanate; and a device
connected to said discharge conduit for renoving vapors of the

i sot hi ocyanat e. ABSTRACT

Disclosed is an- isothiocyanate vapor-generating agent
containing a solution of an isothiocyanate dissolved in an oily
liquid having a vapor pressure of 2 mmHg or less at 30 °Cc. A

5 germ-desroying treatment method using vapors of an
isothiocyanate and a germ-destroying treatment apparatus are

also disclosed.

Fig. 1

11
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177 ATrapparatus for the treatment of an article for destroyi ng gerns,
characterized in that said apparatus: conpri ses a germdestroying
treatment chanber, an isothiocyanate vapor- generati ng chanber
connected to said germdestroying treatnent 5 chanber through an’

open-cl ose val ve, a bl ower connected to said ger mdestroyi ng treatnment
chanber through an open-cl ose val ve, a gas distributor connected to
sai d bl ower through an open-cl ose véVée, an i sothi ocyanate
vapor - adsor bi ng devi ce connected to said gas distributor through an
.open-cl ose val ve, a pipe provided 10 with an open-cl ose val ve and
connect ed between said gas di stri butor sai d isothiocyanate
vapor - generati ng chanber, a pi pe pravi w th an open-cl ose val ve and
connect ed between an upstream-si de - said bl ower and said

i sot hi ocyanat e vapor - gener at iNg\_chg
conduit provided with 15 an opeQiFIose
ger m destroying =

er, @nd a purge gas inlet
Ivergﬁd connected to said
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c* LY M S treat ment chanber. 18. . A process for

destroying gerns in a closed space, wherein the a gas containing an
i sot hi otyanate is fed to the cl osed space to subjecting the closed
space to a germdestroying treatnment, and thereafter, the gas within
t he cl osed space is 5 passed t hrough an isothiocyanate vapar-renovi ng
device to renove the i sothiocyanate fromthe cl osed space.
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