
BACTERIOCIDAL GAS COMPOSITION AND PROCESS AND APPARATUS FOR PREPARING THE
SAME TECHNICAL FIELD The present invention relates to a method for the
preparation of germicidal gas compositions and germicidal synthetic resin
films. 



5    BACKGROUND OF THE ART 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
mould. This considerably 10    reduces validity of the goods or calls for
waste disposal 



thereof. Apart from mould, increased growth of harmful microorganisms, too,
considerably reduces validity of the goods or demands for waste disposal
thereof. For example, 15    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 20    the oxygen
concentration within the pack below 1% or less for the purpose of
preventing the article from moulding. While this method can effectively
prevent 



-2- 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. 5
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 10 cannot be
obtained unless ethanol which is expensive is used in a relatively large
amount. Further, a number of mildew-proofing agents and anti-bacterial
agents are hitherto known. Most of these chemicals, however, have toxicity
to human bodies so that 



15  the use thereof is subjected to severe restriction. A   number   of
natural   products   having   an antimicrobial   action   are  hitherto
known.   Especially, Eutrema wasabi is known to have an excellent
germicidal activity.  It  is  also  known  to  subject   food  to  a 20
germ-destroying    treatment    using   an    isothiocyanate 



(hereinafter  referred  to  simply  as  ISOTC)  which  is  a major
component   of   wasabi.   For   example,   Japanese Published Unexamined
Patent Application No. Sho-57-99182 discloses an aqueous emulsion
composition obtained by 25 emulsion-dispersing,   in  water  in  the
presence  of  an emulsifier, a solution of ISOTC dissolved in an oil. This 



aqueous emulsion composition is used by mixing into a food  so  as  to
sterilizing  the  food.   However,   the incorporation of such an aqueous
emulsion into foods is 30  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  discloses  a  method  for preserving
vegetables and fruits wherein the vegetables 35 and  fruits  are packed  in
a packaging  vessel  together    



-3- with a synthetic zeolite which has a pore diameter of 5-10A and which
is impregnated with ISOTC in a proportion of about 5 % by weight. The
ISOTC-impregnated zeolite does not emanate an effective amount of ISOTC
vapors in air. 5   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 diameter of 5-10A
to be 10 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 15 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 destroying
germs with the use of ISOTC 20 which is a major ingredient of wasabi are
known. However, none   of   them   are   satisfactory   from   the
practical standpoint. With attention paid to the fact that the ISOTC 



as one of major ingredients for wasabi is an oily 25 substance,   the
present   inventors  have   succeeded   in dissolving  the ISOTC in a
particular oily substance and providing  a  germicidal  composition  in  a
liquid  form having an irritating odor controlled to an extremely low level
and easy to handle by controlling the concentration 



30  of the ISOTC in the liquid form. The present inventors have previously
provided a  germicidal  composition  in  a  solid  form  capable  of
generating the ISOTC vapor by having such an oily germicidal agent
contained in a variety of solid materials.  



4 The intention of the present invention is to improve and enlarge the
technology for the germ-destroying treatment using the ISOTC. 



DISCLOSURE OF THE INVENTION 5          According to a first aspect, the
present invention provides a process for preparing a gas composition
possessing germ-destroying action, said process comprising bubbling a gas
into a mixture of a liquid isothiocyanic acid ester and an organic liquid
having a boiling point of 



10    at least 180, said mixture containing 0.01-50% by weight of said
liquid isothiocyanate acid ester, to obtain a gaseous admixture of said gas
and a vapour of the isothiocyanic acid ester, said gaseous admixture
containing 50ppm to 1000ppm v/v of said vapour. 15          According to a
second aspect, the present invention 



provides a process for preparing a gas composition possessing germ
destroying action, said process comprising: impregnating a column of a
porous material 20    impregnated with a mixture of a liquid isothiocyanic
acid and an organic liquid having a boiling point of at least 



180[err]C, said mixture containing 0.01-50% by weight of said liquid
isothiocyanate acid; and passing a gas through said column to obtain a 25
gaseous admixture of said gas and a vapour of the isothiocyanic acid ester,
said gaseous admixture containing 50ppm to 1000ppm v/v of said vapour. 



According to a third aspect, the present invention provides a process for
preparing a germicidal synthetic 30    resin film which comprises bringing
a resin film into contact with a gas containing 50-1000ppm by volume of
allyl isothiocyanate vapour prepared in accordance with the inventive
process and a germicidal synthetic resin 



film produced thereby. 35          The term "germ-destroying action" used
in this specification 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. 5          As the isothiocyanate (ISOTC),
there may be used various aliphatic and aromatic esters of isothiocyanic 



acid. Preferably, allyl isothiocyanate (CH[err]=CHCH[err]NCS) and alkyl
isothiocyanate (RNCS, R: alkyl)    -6- 



are used.  In the present invention,  mustard oil may be used as such.
Further, the agent for generating the ISOTC vapor referred  in this
specification  is intended  to mean  any 5 agent in the form of a liquid,
solid or gel, capable of generating the ISOTC vapor from its surface. 



(Agent for Generating ISOTC Vapor In a Liquid Form) The liquid agent for
generating the ISOTC vapor is a solution obtained by dissolving ISOTC in an
oily 10 liquid. As the oily liquid, there is used one which has vapor
pressure (saturated vapor pressure)  at 30  [err]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    significantly    suppress    the 15 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 vapors  does  not  cause 



troubles resulting from the vapors of the oily liquid. An 20 oily  liquid
having  a boiling  point  of  at  least  180[err]C , preferably at least
200 [err] C, more preferably  220 [err] 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, 



25 tsubaki oil, corn oil, rape oil, castor oil, sunflower oil, cottonseed
oil, peanut oil, cacao butter, palm oil, clove oil, coconut oil, beef
tallow, fish oil, hardened oil, turtle oil and yolk oil; waxes such as
liquid lanolin; hydrocarbon oils such as liquid paraffin, liquid 30
polyisobutylene and squalane; higher fatty acid oils such 



as oleic acid, linolic acid and ricinoleic acid; higher alcohols  such  as
octyl   alcohol  and  oleil  alcohol; polyalcohols such as polyethylene
glycol, polypropylene glycol and glycerin; and ester oils such as linolic
35 acetate and hexyl laurate.  It is preferred that the oily  



-7- liquid be preferably odorless or almost odorless. The amount of ISOTC
dissolved in the oily liquid is 0.01-50 % by weight, preferably 0.1-40 % by



weight based on the oily liquid solution of ISOTC. 5            The  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 above, vaporization of ISOTC is effectively
prevented  so  that  ISOTC  can  be  handled 



10 without difficulty. 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; 15  a higher alcohol, a higher fatty acid, a
fatty acid ester 



or a fat oil which are solids at ambient temperature; a colorant;
viscosity-controlling       agent;     and      an antioxidant. Further,  a
lower alcohol such as ethanol or propyl  alcohol  or  a  low boiling point
solvent  such as 20 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 liquid according to 25 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 30 liquid. Such an
ISOTC-containing oily liquid may be used under a condition where the seeds
or cells are present. (Agent for Generating ISOTC Vapor In a Solid or Gel
Form) The agent in a solid form for generating the 



ISOTC vapor may be obtained by impregnating a porous 55 substance with the
above-mentioned oily liquid solution    -8- 



of ISOTC (hereinafter referred to also merely as ISOTC solution). When the
porous substance is impregnated with ISOTC  by  itself,  a  large  amount
of  ISOTC  vapors  is generated at the time of impregnation of the porous 5
substance with ISOTC because of the high evaporation rate thereof.  As  a
result,  the  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 10 ISOTC  carried  by  the  porous  substance  is  still
high. According  to  the  present  invention,  such  difficulties can  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 15 is poor in storage stability,
this problem can been also solved by using it in the form of a solution in
the above-mentioned oily liquid. As  the   porous   substance,   those
which   are 



generally used as an absorbent, a filler, etc. may be 20  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 carbon, silica, silica gel,
alumina,   magnesia,   silica-alumina,   silica-magnesia  and 



15 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   dried   materials   from   which  moisture   has   been 30
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 solution is sprayed over the porous 35  substance,
a  method  wherein  the  porous  substance  is  



-9- immersed in the ISOTC solution, or the like method. The proportion   of
the   ISOTC   solution   supported   by impregnation to the porous
substance in not greater than 



the saturated absorbing capacity of the porous substance 5  and,
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 porous substance. In  the
present  invention,  when  the  porous 



10 substance impregnated with the ISOTC solution is in the form  of
powder,  it  is  possible  to  shape  it  by  a conventional   shaping
method   into   tablet,   spheres, columns, pellets, etc. The shaping may
be effected by a tablet shaping method,  an extrusion molding method,  etc.
15  In  performing  the  shaping,   a  molding  aid  is  used. 



Examples of the molding aid include organic binders such as carboxymethyl
cellulose, polyvinyl alcohol and sodium alginate   and   inorganic
binders   such   as   bentonite, kaolin, alumina hydrogel and silicic acid
hydrogel. As 20 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 capable of allowing  the  ISOTC  vapor  to  pass
therethrough.   The 25 provision  of  such  a  coating  can  further
suppress  the emanation of the ISOTC from the porous substance.  



10 BRIEF DESCRIPTION OF THE DRAWINGS Fig 1 is a flow sheet for a process
for preparing germicidal gas composition containing the ISOTC. 



Figs 2 to 4 are flow sheets for variants of the 5    processes. Fig. 5 is a
flow sheet for a process for bringing a synthetic resin film to be treated
into contact with the ISOTC vapour. The present invention will be described
in more 



10    detail hereinafter. The present invention provides various processes
for the preparation and use of germicidal gas compositions exhibiting
germicidal activity including:- (I)   a process involving a step of
bubbling gases into a 15    liquid of the ISOTC or a mixed solution of the
liquid of 



the ISOTC and an organic liquid (hereinafter referred to also merely as
ISOTC-containing solution) and an apparatus for use in this process; (II) a
process involving a step of passing the gases 20    through a column which
is packed or filled with a porous material impregnated with the
ISOTC-containing liquid and 



an apparatus for use in this process; (III) a process involving a step of
bubbling the gases into the ISOTC-containing liquid and a step of passing
the 25    gases through a column which is packed or filled with a porous
material impregnated with the ISOTC-containing liquid, and an apparatus for
use in this process; 



(IV) a process for preparing the gases containing the ISOTC vapour in a
given concentration by mixing a required 30    amount of the gases with the
gases containing the ISOTC vapour as prepared by the process (I) to (III),
and an apparatus for use in this process. Daty 



- 11 - Further, the present invention provides a novel gas composition
having germicidal action, which comprises 



nitrogen gas or carbon dioxide gas containing the ISOTC vapor. 5
Fig  1  is a diagrammatic representation of the apparatus for carrying out
the process (I) above. In Fig. 1, reference numeral 1 denotes a nitrogen
bomb, reference numeral  10  denotes  a  tank  for  the  ISOTC-containing 



liquid, reference numeral 15 denotes a bubbling tank, 10 reference numeral
25 denotes a mist separator, reference symbol PI denotes a pressure gauge,
reference symbol F denotes a flow meter, and reference symbol LC denotes a
level controller. In order to prepare the gases containing the 



15  ISOTC  vapor with  the  apparatus  as  shown  in  Fig. 1,  a liquid
containing the ISOTC is supplied from the tank 10 to the bubbling tank 15
through a line 12 by a pump 11. The amount of the liquid to be supplied to
the bubbling tank 15 is adjusted by the level controller LC. 20
Then,  a flow controlling valve  2 is opened to 



supply a compressed gas to a gas dispenser 18 fitted within the bubbling
tank 15 through a line 6 and bubbled into the liquid, followed by
withdrawal from the bubbling tank 15 through a line 20. In the bubbling
step, the 25  ISOTC vapor is mixed with the gases withdrawn from the
bubbling tank 15, and the gases containing the ISOTC 



vapor is fed to the mist separator 25 in which the mist accompanying the
gases are separated. The gases separated with the mist separator 25 is then
circulated through a 30  line 26 to the bubbling tank 15, and the gases
containing the ISOTC vapor from which the mist was separated are then
discharged from the mist separator 25 through a line 



G-1. In the apparatus as described hereinabove, as 35  needed,  a  portion
of  the  gases  withdrawn  from  the    



- 12 - bubbling tank 15 through the line 20 is bubbled into the liquid
through a line 22, a blower 23 and a line 27 and by the aid of a gas
dispenser 19 mounted to the bubbling tank. The concentration of the ISOTC
vapor within product 5   gases to be withdrawn from the line G-1 can be
increased 



in accordance with this operation. When the product gases are to be
prepared in the manner as described hereinabove, the amount of the liquid
within the bubbling tank is gradually decreased as 10 the preparation of
the product gases proceeds. However, the amount of the liquid decreased can
automatically be 



supplied by the actuation of the pump 11 in response to a signal from the
liquid level controller LC. If the nature of the liquid within the bubbling
tank 15 oversteps the 15 predetermined extent, the liquid in the bubbling
tank 15 is returned via a pump 16 and a line 17 to the tank 10 where the
nature of the liquid is adjusted again or the 



liquid therein is discharged out of the system through a line 18.    13 



Fig. 2 is a diagrammatic representation of an apparatus for carrying out
the process (II) as described hereinabove, in which reference numeral 35
denotes a column filled with a porous material 37 impregnated with 5    the
liquid containing the ISOTC, while the same and similar elements are
provided with the same reference 



numerals and symbols as those shown in Fig. 1. As specific examples of the
porous material, there may be mentioned, for example, active carbon,
sepiolite, 10    diatomaceous earth, silica, alumina, zeolite and so on.
They may be of any shape or form, such as granules, cylinders, spheres, and
so on. 



In preparing the gases containing the ISOTC vapour by using the apparatus
as shown in Fig. 2, the gases from 15    the gas bomb 1 are first
introduced into the column 35 through a line 6, thereby allowing the gases
to pass through the column while being in contact with the porous material
impregnated with the liquid containing the ISOTC, 



which in turn are packed within the column 35. The 20    contact of the
gases with the porous material allows the ISOTC impregnated within the
porous material to be gasified as vapour which in turn is mixed with the
gases. The resulting gases containing the ISOTC vapour is then withdrawn
via a line G-3 from the column 35 as product 



25    gases. When the product gases are prepared in the manner as described
hereinabove, in cases where the length the porous material is packed within
the column 35 would be insufficient, where the speed of passing the gases
through 30    the column or where the concentration of the ISOTC vapour 



within the gases to be discharged from the line G-3 would be too low, it is
preferred to circulate a portion of the gases withdrawn from the packed
column to the column 35 through a line 36 via a circulating blower 23. The
35    concentration of the ISOTC vapour within the product gases  



14 to be withdrawn through the line G-3 can be controlled by adjusting the
amount of the gases to be circulated. Fig. 3 is a diagrammatic
representation of another 



apparatus for carrying out the process (II) or (III). In 5    Fig. 3,
reference symbol G denotes an apparatus similar to the apparatus as shown
in Fig. 1. In preparing gases containing the ISOTC vapour by using the
apparatus as shown in Fig. 3, product gases prepared by the apparatus G as
shown in Fig. 1 are passed 



10    through a column 35 which has the structure similar to that shown in
Fig. 2. The product gases are then withdrawn from the column 35 through a
line G-4. In this apparatus, mist of the ISOTC accompanying the gases
within the column 35 can be removed, so that the 15    mist separator 25 as
used in Fig. 1 can be omitted. 



Further, the column 35 is so arranged as to adjust the concentration of the
ISOTC vapour within the product gases passing through the line G-3 by
operating a circulating blower 23 in the manner as described hereinabove.
This 20    serves as operating the apparatus G readily because the passage
of the gases containing the ISOTC vapour through 



the column 35 can adjust the concentration of the ISOTC vapour within such
a level as being practically applicable even if the concentration of the
ISOTC vapour within the 25    product gases prepared by the apparatus G
would be too high or too low as compared with the applicable level. Fig. 4
is a diagrammatic representation of an 



apparatus for carrying out the process (IV). In Fig. 4 reference numeral 40
denotes a buffer tank of a hollow 30    container type, reference numeral
41 denotes a gas mixer, and reference numeral 42 denotes a control device
containing a detection system for detecting the concentration of the ISOTC
vapour such as a gas 



chromatography, etc. A system consisting of the buffer 35    tank 40, the
gas mixer 41, the control device 42 and a gas    15 



bomb 1 constitutes an apparatus for adjusting the concentration of the
ISOTC vapour. In order to provide product gases so adjusted as to contain
the concentration of the ISOTC vapour by using the 5    apparatus as shown
in Fig. 4, the product gases prepared by the apparatus G as shown in each
of Figs. 1 to 3 are 



led to the gas mixer 41 through a line F while gases from the gas bomb 1
were supplied to the gas mixer 41, too, through a line 6. Both of the gases
are then mixed within 10    the gas mixer 41 and the resulting mixed gases
are supplied to the buffer tank 40. The buffer tank 40 is connected is
connected to the control device 42 containing 



the detection system for the concentration of the ISOTC vapour, which
transmits a detection signal to a flow 15    adjusting valve 4, thereby
allowing the detection signal to operate the flow adjusting valve 4 to feed
the gases from the gas bomb 1 through the gas mixer 41 to the buffer tank
40 so as to adjust the concentration of the ISOTC 



vapour within the buffer tank 40. The product gases 20    having the
concentration of the ISOTC vapour adjusted to a predetermined level are
then withdrawn from the line G-5. The concentration of the ISOTC vapour
within the product gases according to the present invention is adjusted to
the range usually from 50ppm to 1000ppm (v/v), 



25    preferably from 100ppm, to 500ppm (v/v).  As a carrier gas for the
ISOTC vapour, there may be employed any gas capable of carrying the ISOTC
vapour and such a gas may include, for example, nitrogen gas, carbon
dioxide gas, air, and so on. When the product gases are to be employed 30
for the purpose of germ-destroying food or retaining 



freshness of food, the use of nitrogen gas or carbon dioxide gas is
advantageously for preventing transformation of food due to oxidation. The
gases containing the ISOTC vapour according to 35    the present invention
can be applied to various uses by  



16 taking advantage of the germ-destroying action of the ISOTC vapour. The
product gases according to the present invention 



may serve as filling gases for containers thereby 5   effectively
preventing microbial transformation of food and retaining or holding the
high degree of freshness of food. Further, the product gases according to
the present invention can appropriately be employed for germicidally 



10    treating material or products on which the growth of harmful
microorganisms may cause problems. For instance, such harmful
microorganisms adhered to those materials or products can be destroyed or
killed by bringing them into contact with the product gases containing the
ISOTC vapour 15    according to the present invention. 



The product gases according to the present invention may also be stored in
a pressure-resistant container (compressive bomb) and they are practically
applied to various uses for germ-destroying or sterilising various 20
products or articles by withdrawing them from the container. 



It is also to be noted that the product gases according to the present
invention can be employed for the preparation of materials or products
having germicidal 25    action.  In particular a germicidal synthetic resin
film may be produced by bringing the synthetic film into contact with the
product gases according to the present 



invention which contain the ISOTC vapour. The resulting germicidal
materials or products are capable of gradually 30    evaporating or
generating the ISOTC vapour therefrom and exhibiting germicidal or germ
destroying action. With reference to Fig. 5, in preparing the germicidal
products (hereinafter referred to sometimes as 



the material to be treated or as related words), the 35    blower 1 is
operated to supply gases to the vapour- generating chamber 2 through a line
6 while discharging    



17 the gases containing the vapour of the ISOTC through a line 10, thereby
introducing the gases into the treating chamber 3 in which the material to
be treated is accommodated. As the gases together with which the vapour 5
of the ISOTC is carried, there may usually be employed 



air, although nitrogen gas and so on may also be used. The concentration of
the ISOTC vapour in the gases to be discharged from the vapour-generating
chamber 2 may be adjusted by recirculating a portion of the gases through
10    the line 11 and the valve 12 to the lines 9. When the vapour of the
ISOTC is admixed in the 



required concentration with the air in the treating chamber 3, the blower 1
is suspended and the valve 13 is closed to retain the treating chamber in a
closed state. 15    The ISOTC is allowed to be adsorbed on the material to
be treated while the closed state is retained for a predetermined period of
time. In the treating chamber 3, 



a fan is provided to flow the air within the chamber and a dispersion of
the vapour of the ISOTC within the chamber 20    is preferably enhanced.
The concentration of the ISOTC vapour within the treating chamber may range
from 50ppm to 1000ppm (v/v), on the volume basis. The treating period of
time may last as long as a sufficient amount of the 



ISOTC can be adsorbed on the material to be treated and it 25    may vary
with the kind of the material to be treated or the concentration of the
ISOTC vapour within the treating chamber and cannot be determined in a
uniform manner, but it may generally range from 1 minute to 60 minutes,
preferably from 5 minutes to 20 minutes. The vapour of 



30    the ISOTC to be used for the present invention has a very high degree
of permeability and it is adsorbed strongly on the material to be treated.
After the adsorption treatment has been finished, the valve 15 is opened
and a blower 4 is so operated as to 35    discharge the air within the
treating chamber into the 



open atmosphere from a line 22 through the adsorbing Dat*:    18 



device 5. In this case, in order to avoid the reduction in the pressure
within the treating chamber, a valve may be mounted to the treating chamber
so as to release the air into the open air therethrough. The adsorbing
device 5    5 is so filled with the adsorbing agent as to adsorb the ISOTC
vapour contained in the air and remove it from the 



air. The contact period of time between the air and the ISOTC in the
adsorbing device may be as long as required for the removal of the ISOTC by
adsorption to a sufficient 10    extent and be adjusted by recirculating a
portion of the air to be discharged through the line 18 from the adsorbing
device 5 through a line 19 and a valve 20 to the 



line 17. The treating chamber 3 and the adsorbing device 5 may be provided
with a heating mechanism or a cooling 15    mechanism to thereby control
the temperature at which the ISOTC is adsorbed. When the adsorbing agent
contained in the adsorbing device has adsorbed the ISOTC to a saturated
level, the adsorbing agent can be recovered by passing a 



heating medium such as steam through it. 20          The introduction of
the ISOTC into the air within the treating chamber may be carried out by
spraying an ISOTC liquid or a solution thereof directly into the air and
gasifying it in the air, in addition to the admixture of the gasified ISOTC
with the air in the vapour- 



25    generating chamber.  Further, it can be noted that the ISOTC can be
removed from the air in a chemically reactive manner, not by the aid of the
adsorbing agent, by using a substance having reactivity with the ISOTC,
such as a solid amine or the like. 30          The treating chamber may be
of any structure as long 



as it is of a closed structure. The gases containing the ISOTC may be
introduced continuously into the treating chamber 3, unlike an intermittent
introduction in the manner as described hereinabove, and discharged 35
continuously therefrom through the line 14.  In this case, a portion of the
gases discharged from the line 14 may be 



19 recirculated into the treating chamber 3 through a flow valve. 



The treatment of the material to be treated in the treating chamber 3 may
be carried out in a continuous 5    manner or in a batchwise manner.  In
treating the material to be treated in a continuous manner, the material
may be conveyed through the treating chamber 3 at a constant speed. 



In accordance with the present invention, the thus 10    produced
germicidal synthetic resin film containing the ISOTC in the manner as
described hereinabove is subsequently preferably coated on its surface with
a resin to thereby control the amount of the ISOTC to be evaporated or
gasified from the surface of the film. In 



15    this case, the resin coating may be carried out by immersing,
spraying or the like.  The resin to be employed for the resin coating may
be a conventional one and it may include, for example, a thermoplastic
resin such as of an acrylic type, a vinyl type, a polyamide type and so on;
20    and a thermosetting resin such as of an amino type, a 



phenol type, a polyester type, an epoxy type, an isothiocyanate ester type
and so on. These resins may be coated in a form of a solution, an emulsion
or the like. The plastic films may include a variety of films of 25    a
polyolefin type, a vinyl chloride type, a polyester type, an acrylonitrile
type, and so on. 



The present invention will be described in more detail by way of examples.
Example 1. 30          As a sample, a fish (horse mackerel or saurel) which
has been cut into halves, dried to a half-dry state and frozen, was
defrozen and placed in a nylon bag in which 10 



grams of silica gel (Sumikagel: Sumitomo Chemical Industries Co., Ltd)
packed in a small paper bag in turn 35    was placed as a drying agent, and
further 8 grams of granular diatomaceous earth impregnated with a 10% by   



20 weight allyl isothiocyanate (rate of impregnation: 30% by weight) were
placed therein as an agent for generating vapour of allyl isothiocyanate.
As a comparative purpose, the frozen horse mackerel 



cut into halves was defrozen and placed in a nylon bag in substantially the
same manner as in the manner described immediately hereinabove, except for
no use of    



- 21 - allyl isothiocyanate as the agent for generating the allyl
isothiocyanate vapor. A packed body with the defrozen horse mackerel in a
half-dry state was allowed to stand for five days and 5  then opened. As a
result,  it was found that a decaying 



smell had generated from the sample for comparative purposes while no
decaying smell had generated from the sample in accordance with the present
invention. This means  that    the  sample  was  subject  to
germ-destroying 10  action  by  the  allyl  isothiocyanate  vapor used  for
the present invention.and has caused no decaying smell. 



Example 2: A pan was placed with 500 grams of polished rice and the rice
was washed with water. Then, the rice was cooked in conventional manner
after the addition of 0.5 cc of allyl isothiocyanate. The cooked rice was
packed with a plastic film 



and the bag was allowed to stand for four days. Then the bag was opened
and, as a result of observation, it was 20 found that the rice was subject
to no transformation without any smell originating from allyl
isothiocyanate. As a comparative purpose, the rice was cooked in
substantially the same manner as described immediately 



hereinabove. As a result of observation after a four-day 25 storage, the
cooked rice packed in a plastic film was found to generate strongly
decaying smell. Example 3: In a nylon bag, there were placed 500 grams of
polished rice and a paper bag with 15 grams of granular 



30  diatomaceous earth impregnated with soy bean oil having allyl
isothiocyanate dissolved therein in the amount of 10% by weight (rate of
impregnation: 30% by weight), and the nylon bag was closed. The nylon bag
was opened after having been stored for one hour at room temperature, and
35   the  rice  was  washed  with  water  and  cooked  in  such 



- 22 - conventional manner. The cooked rice was packed with a plastic film 



and stored for four days in substantially the same manner as in Example 2.
As a result, no change was seen in the 5   cooked rice packed with the
plastic film in the manner as described hereinabove. Example 4: (1)
Preparation of material for retaining freshness of food: 



A filter paper (100 cm[err]) was impregnated with 5 10  ml  of a raw
solution prepared by dissolving  1 part  by weight of allyl isothiocyanate
in 10 parts by weight of sesame oil, thereby yielding the material useful
for retaining freshness of food. The odor generating from this material was
that of sesame and the material did not 



15 substantially smell the odor of allyl isothiocyanate. Separately, the
material useful for retaining the  degree  of  freshness   of  food  was
prepared  by impregnating a filter paper (100 cm2) with 5 ml of a raw
solution prepared by dissolving 1 part by weight of allyl 20
isothiocyanate  in 10  parts by weight of olive oil.  The 



odor generating from this material was that of olive and the material did
not substantially smell the odor of allyl isothiocyanate. (2) Tests for
retention of freshness: A given amount of commercially available noodle was
placed  in  a  1-liter  container,  together  with  the 



material for retaining freshness of food prepared in the manner as
described hereinabove, and the packed food was allowed to stand in a closed
state at room temperature. As 30   a result, it was found that no fungi has
occurred for a one-week storage and,  when the container was opened,  no
odor originating from allyl isothiocyanate substantially 



smelled while fragrance of sesame or olive was imparted. As comparison, a
given amount of commercially 35  available  noodle  was  placed  in  a
container  at  room    



- 23 - temperature yet without containing any material useful for retaining
freshness of food.  In this case,  it was found that fungi had occurred in
four days. Example 5: 5            As a test sample for a material to be
fumigated, 



500 grams of unmilled rice infected with rice wheevils was placed in a
nylon bag in which a paper bag containing 5 grams of granular diatomaceous
earth impregnated with soy bean oil so dissolved as to contain 10% by
weight of 10  allyl isothiocyanate (rate of impregnation: 30% by weight).
Then the nylon bag was closed and allowed to stand for 



one day. After opening the bag, it was found that all of the rice wheevils
were killed. Example 6: 15            In a  5,000-ml  container were
twenty  termites, and a flat glass dish with a lid so arranged as to have
an opening, in which a mixture of 30% by weight of allyl 



isothiocyanate and 80% by weight of corn oil was so placed as to come into
no contact with the termites. As a result of observation,  it was  found
that the motion of the termites became very slow in 10 minutes and the
termites were killed in 2 hours. Example 7: 



Commercially available woven cloth made of poly- 25  propylene   fiber  was
placed  in  a  nylon   bag.   And diatomaceous earth impregnated with
soybean oil dissolved in  10%  by  weight  of  allyl  isothiocyanate  (rate
of impregnation: 30% by weight) was packed in a small paper bag and then
the paper bag in turn was placed in the 



30  nylon bag, too. The nylon bag was then allowed to stand in a closed
state for 30 minutes at room temperature and then opened to take the cloth
out. After the cloth was allowed to stand for 24 hours, it was still found
to smell like mustard and confirmed that the cloth has 35 generated the
allyl isothiocyanate vapor from its surface 



- 24 - even after 24 hours. Example 8: 



Commercially available polypropylene film was placed in a nylon bag. And
diatomaceous earth impregnated 5   with  soybean oil  dissolved  in  10% by
weight  of  allyl isothiocyanate (rate of impregnation: 30% by weight) was
packed in a small paper bag and then the paper bag in turn was placed in
the nylon bag, too. The nylon bag was 



then allowed to stand in a closed state for 30 minutes at 10 room
temperature and then opened to take the film out. After the film was
allowed to stand for 24 hours, it was still found to smell like mustard and
confirmed that the film has generated the allyl isothiocyanate vapor from
its surface even after 24 hours. 



15 Example 9: One of two 10-liter foamed styrol boxes was allowed to adsorb
allyl isothiocyanate by filling the box with air containing 1,000 ppm (v/v)
of allyl isothiocyanate. Then, both of the two boxes were packed with 20
five pieces of steamed bread and two rolls of bread and 



closed with a lid, followed by allowing them to stand at room temperature
for predetermined period of time as follows. The results are shown as
follows:    



- 25 - TABLE 1 Box of Present      Box for Compa- Days          Invention
rative Purpose 1       No change of       No change of contents
contents 



2           - ibid -       Fungi generated on steamed bread 3           -
ibid -       Malodor slightly occurred from steamed bread 4           -
ibid -       Fungi generated 



on bread 5           - ibid -       Fungi generated even over the entire
inside   



26 THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:- 1.    A process for
preparing a gas composition possessing germ-destroying action, said process
comprising bubbling a gas into a mixture of a liquid isothiocyanic acid
ester 



5    and an organic liquid having a boiling point of at least 180[err],
said mixture containing 0.01-50% by weight of said liquid isothiocyanate
acid ester, to obtain a gaseous admixture of said gas and a vapour of the
isothiocyanic acid ester, said gaseous admixture containing 50ppm to 10
1000ppm v/v of said vapour. 



2.    A process for preparing a gas composition possessing germ destroying
action, said process comprising: impregnating a column of a porous material
impregnated with a mixture of a liquid isothiocyanic acid 15    and an
organic liquid having a boiling point of at least 180[err]C, said mixture
containing 0.01-50% by weight of said 



liquid isothiocyanate acid; and passing a gas through said column to obtain
a gaseous admixture of said gas and a vapour of the 20    isothiocyanic
acid ester, said gaseous admixture containing 50ppm to 1000ppm v/v of said
vapour. 3.    A process according to claim 1, wherein said gas is 



at least one gas selected from the group consisting of nitrogen, air and
carbon dioxide. 25    4.    A process according to claim 2, wherein said
gas is at least one gas selected from the group consisting of nitrogen, air
and carbon dioxide. 5.    A process according to claim 1 further comprising



diluting said gaseous admixture by adding an additional 30    gas thereto
to obtain said bacterial gas composition containing said vapour of
isothiocyanic ester in a predetermined concentration. 6.    A process
according to claim 2 further comprising diluting said gaseous admixture by
adding an additional 



35    gas thereto to obtain said bacterial gas composition    27 containing
said vapour of isothiocyanic ester in a 



predetermined concentration. 7.    A process according to claim 1, wherein
said organic liquid has a vapour pressure at 30[err]C of 2mmHg or less. 5
8.    A process according to claim 1, wherein said organic liquid has a
vapour pressure at 30[err]C of lmmHg or less. 9.    A process according to
claim 2, wherein said organic 



liquid has a vapour pressure at 30[err]C of 2mmHg or less. 10.   A process
according to claim 2, wherein said organic 10    liquid has a vapour
pressure at 30[err]C of 1mmHg or less. 11.   A process according to claim
1, wherein said organic liquid has a boiling point of at least 220[err]C.
12.   A process according to claim 2, wherein said organic 



liquid has a boiling point of at least 220[err]C. 15    13.   A process for
preparing a germicidal synthetic resin film which comprises bringing a
resin film into contact with a gas containing 50-1000ppm by volume of allyl
isothiocyanate vapour prepared according to any one of claims 1-12. 



20    14.   A germicidal synthetic resin film prepared in accordance with
claim 13. 15.   A process for preparing a gas composition possessing
germ-destroying action substantially as hereinbefore described with
reference to the accompanying drawings. 25    16.   A process for preparing
a germicidal synthetic resin 



film substantially as hereinbefore described with reference to the
accompanying drawings.    




































