
EP 0 454 437 B1 Description BACKGROUND OF THE INVENTION 5     This
invention relates to an oxygen absorbent composition which can absorb
water, oxygen, acidic substances, etc., and optionally, which can also
adjust humidity. This invention relates to an oxygen absorbent parcel
formed by enclosing the above oxygen absorbent composition in a
gas-permeable packing material which is impermeable to fine dust or capable
of protecting the article preserved from fine dust. 10     Further, this
invention provides a method for use of the above oxygen absorbent parcel to
suitably preserve metals, metal products, electronic products, electronic
parts and components, dried foods, medicaments, photographs, ancient
documents, pictures, and pressed flowers. Japanese Patent Publication No.
040880/1987 proposes a method using oxygen absorbents containing catechol,
ascorbic acid and a metal powder as essential Ingredients. However, this
method has a defect in 15  that since these oxygen absorbents require a
water content to absorb oxygen, a metal, when preserved, causes rust on its
surface or an article preserved absorbs humidity due to transpiration of
co-present water. In order to prevent this transpiration of a water
content, Japanese Patent Publication Kokai No. 15378/1981 proposes a method
using an oxygen absorbent and a desiccant in combination. In this method,
however, a water content is transferred from the oxygen absorbent to the
desiccant, and the oxygen absorption is 20  terminated before required or
the drying function is deteriorated. As a method to overcome the above
defects of the oxygen absorbent, Japanese Patent Publications Kokai Nos.
155641/1981, 198962/1988, 67252/1989 and 285973/1986 propose oxygen
absorbents which require no water content to absorb oxygen, i.e. oxygen
absorbents containing an unsaturated fatty acid compound as a main
ingredient. Since, however, the oxygen absorption rate and capability of
these oxygen 26  absorbents are low, it is required to increase the amount
of an oxygen absorbent composition in order to achieve sufficient oxygen
absorption, and when an article is preserved in a container for a long
period of time, the oxygen concentration in the  container sometimes
gradually increases due to the article preserved and oxygen and water which
have penetrated the container to some extent. Therefore, the expected
effect on preservation has limits. 30    It is the first object of this
invention to increase the oxygen absorption rate and oxygen absorption
capability (maximum oxygen absorption) of the above oxygen absorbent
composition and provide fields of article preservation technologies with an
oxygen absorbent composition which can secure preservation of an article as
long as possible in as small an amount as possible. In preservation of
paintings  calligraphic works, antiques and photographs, it is conventional
practice to 35  enclose these articles and a desiccant together in a
container and seal the container, since humidity is considered to have a
bad influence. When these articles are preserved for a long period of time,
however, a satisfactory effect is not always obtained, and undesirable
phenomena such as color fading and "cracking" are found. In order to
overcome the above defects, Japanese Patent Publication Kokai No.
198962/1988 discloses 40  a method for adjusting the oxygen concentration
inside a sealed system to not more than 0.1% by means of a small
gas-permeable parcel containing an oxygen absorbent which requires no water
content for oxygen absorption and a desiccant. The above method is
preferably usable to preserve metal products and semiconductor devices
since the humidity inside  the sealed system can be decreased considerably.
However, it is difficult to apply this 45  method to the preservation of
articles which undergo a chemical change or biological deterioration due to



the presence of oxygen and which undergo physical fracture due to an
influence of water (e.g. cracking and peeling when the articles are dried
excessively or swelling and fusion when too much an amount of water is
present). Examples of such articles are ancient documents, ancient books,
photographs, specimens, medica- so  ments, magnetic tapes, etc. No good
methods have been available, or it has been difficult, to preserve these
articles well. It is the second object of this invention to provide an
oxygen absorbent composition which can easily maintain any degree of
humidity optimum for preserving an article and which absorbs oxygen or an
acidic substance inside  a system. 55     For rust prevention of metals,
metal products, electronic products, electronic parts and components, etc.,
during the preservation thereof  it has  been attempted to enclose  a
composition having rust-preventing activity such as silica gel or volatile
rust preventive, in a gas-permeable packing material, enclose the resultant
parcel and an article together  in a container and seal the container. 3
EP 0 454 437 B1 However, fine powders adhere to a surface of this rust
preventive parcel when the parcel is produced or when the composition is
enclosed in a packing material, and the fine powders contaminate an article
preserved or cause a short electrical circuit. When a rust preventive is
exposed to the atmosphere for a long period time before enclosing it in a 5
container together with an article and sealing the container, various
defects arise. For example, the performance of the rust preventive is
degraded, or it is impossible to sufficiently prevent water or an acidic
substance from forming rust. It is the third object of this invention to
develop a rust preventive parcel which has a surface devoid of fine
powders, which exhibits performance undegradable even if exposed to the
atmosphere before use, and 10  which sufficiently prevents water and an
acidic substance from forming rust, and to use such a rust preventive
parcel' to preserve electronic parts, electronic products, semiconductor
parts and semiconduc- tors. When a parcel packed with a rust-preventive
compositionis  used to preserve electronic parts and products, parts for
semiconductor devices in particular, and materials for manufacturing
semiconductor 15  devices, a packing material formed of a laminate of paper
and a porous plastic film Is used as a gas- permeable packing material.
However, when this packing material Is used to pack a rust-preventive
composition, dust floating in air adheres to a surface of the packing
material under the attraction of static electricity of the packing
material. It is undesirable to use such a rust preventive parcel as it is
in order to preserve electronic parts and products, parts for semiconductor
devices in particular, and materials for 20  manufacturing semiconductor
devices, since these articles preserved are contaminated, an electrical
short circuit is formed, or rust is formed in circuits. Meanwhile, Japanese
Patent Publication Kokai No. 55075/1988 proposes an double-packed oxygen
absorbent parcel formed by packing an oxygen absorbent parcel with a
gas-permeable bag of a plastic film having pores measuring 0.2 to 2 mm in
diameter. Since, however, diameters of the pores are large, dust of 25  the
oxygen absorbent composition passes through the pores, and the
contamination with the dust cannot be prevented. 



It is the fourth object of this invention to provide a parcel of which the
packing material has a surface free from adherence of dust and prevents.
dust of a composition from passing through. A photograph is widely and
generally used to convey an image as information. However, substances 30
constituting a photograph change  with time, and it has been difficult to
preserve a fixed image In an as-fixed staTe for a long period of time. When
a photograph is preserved under atmosphere having a high humidity, mold
occurs In the gelatin layer used as a material, the base film contracts due
to oxidation of a dyestuff or a change in humidity, or a dyestuff alters in
properties due to a reducing substance present in air. 35     There is a
method for.preserving a photograph not by stabilizing
photograph-constituting materials but by controlling an environment.
Japanese Patent Publication Kokai Nos. 88256/1986 and 167836/1989 disclose
a method for preserving photosensitive materials with. an antioxidant
(specifically, an inert gas and/or an oxygen absorbent) and/or a desiccant.
This method may be taken into consideration as it is in order to preserve a
photograph for a long 40  period of time. However  the defects of this
method are as follows: (I) When an inert gas is used  as an antioxidant, it
is Impossible to reduce an oxygen concentration inside the system
preserving a photograph to a degree in which photograph-constituting
substances do not undergo oxidation. Further, this method cannot be
utilized easily since an apparatus for substituting an inert gas is
required. 45    (2) A sealing method keeping an oxygen absorbent inside the
system has an effect that an oxygen concentration can be decreased until
photograph-constituting substances are not oxidized. However, water
contained in an oxygen absorbent is sometimes transferred to a film inside
the system to cause physical destruction such as fusion between the film
and a packing material. Further, in an iron- containing oxygen absorbent
generally used, the absorbent absorbs oxygen and hydrogen is generated 50
although its amount is small. Due to this dyestuff are altered in
properties and preservation of a photograph is affected. (3) In a sealing
method keeping a desiccant inside the system, an alteration of a photograph
is slowed since the  humidity inside the system is decreased. However, a
desiccant is not capable of inhibiting oxidation of photograph-constituting
substances. Therefore, this method only has an effect of inhibiting 55
occurrence of. mold from the viewpoint of  long term preservation, and
cannot be applied in order to secure an image. Further,.when the humidity
inside the system is decreased excessively with a strong desiccant
physical destruction of photograph-constituting substances such as a crack
and peel may arise. It is therefore required to determine a suitable amount
of the desiccant, and such determination is 4    EP 0 454 437 B1 difficult.
(4) In a method using an oxygen absorbent and desiccant in combination,
water is essential for an oxygen absorption reaction, and the water is
transferred to the desiccant to terminate the oxygen absorption reaction
during a short period of time. In some cases, oxygen remains in the system.
It is 5    therefore very risky to employ such a method for long-term
preservation. It is the fifth object of this invention to preserve a
photograph as it is for a long period of time by a simple method in which
the photograph is enclosed in a container together with an oxygen absorbent
and a 



desiccant. A bearing for a rotor (to be simply referred to as "bearing"
hereinafter) is mainly manufactured from a 10  bearing steel, and packed
and stored after rust-preventive oil Is applied on It. Thereafter, a
manufacturer of precision machines and electronic machines and components
carries out steps of removal of the rust- preventive oil, application of
machine oil, assembly, etc. When a manufacturer manufactures  a bearing as
a part and delivers it to another manufacturer, the bearing is coated with
rust-preventive oil or immersed in rust-preventive oil In order to prevent
rust 15  formation during the delivery from one manufacture to another and
storage at a warehouse. Since, however, the rust-preventive oil is
unnecessary or a hindrance at the assembly time, a washing step for removal
thereof is required. It is troublesome to carry out steps of applying a
coating which is unnecessary or a hindrance for a future operation and
removing the coating at a later time. It is naturally desirable to do away
with such 20  steps. Further, the above washing step uses an
organohalogen-containing solvent such as Freon, trihaloethane, or
trihalomethane, and these solvents destroy the environment. It is therefore
desired to reduce the use amount thereof. A bearing which is required to
have  precisely rolling properties is affected due to inclusion of a
foreign 25  matter (dust) in a rust-preventive oil. In particular, in the
case of a bearing for a precision machine and electronic machine and
components, a large amount of an ultrapure solvent is required to wash such
foreign matter off and remove it. As explained above, when a preservation
method using a rust-preventive oil is employed, it Is necessary to remove
the rust-preventive oil and dust contained in the rust-preventive oil. When
oil and dust 30  have a bad influence on not only a bearing but also other
parts in a precision machine and a electronic machine and component in
particular  it is indispensable to remove the oil and dust before use, and
for this reason, complicated working and the use of  a large amount of a
solvent are required. As a result, the product price increases and the
solvent causes environmental contamination. It is the sixth object of this
invention to provide a method for preserving a bearing, which can be put to
35  practical use even without using any rust-preventive oil. A copper
powder, silver powder  iron powder, rare earth metals, lead, tin and a
powder of these (to be simply referred to as "a metal powder" hereinafter)
are mainly used as a material for a sintered part of a machine and
electronic machine and component, magnetic substance, solder, electrically
conductive paste, etc. A carbon powder is sintered and used as a magnetic
substance, heat-resistant part, etc. These 40  powders are easily oxidized
when exposed in air, which oxidation causes undesirable results such as a
decrease in strength of a sintered part, a decrease in magnetic density, a
decrease in solder adhesion and insulating properties, etc. Therefore, the
oxidation of these powders is conventionally prevented by a method of
substituting an inert gas such as nitrogen, or argon,  for oxygen in a
container (to be referred to as "gas substitution method" hereinafter), a
method of enclosing them in a container together with a 45  desiccant and
sealing the container, a method of immersing them in an animal or plant
oil, silicone oil, or some other methods. However, in the gas substitution
method, it is difficult to completely substitute an inert gas for oxygen
and water among powder particles, and the preservability is deteriorated
due to oxygen and water which have permeated a packing material  A highly
active powder undergoes oxidation even in the absence of 50  water. In a
method of immersing them in an animal or plant oil or silicone oil, no
desired strength is obtained 



when a powder is shaped under pressure and sintered. Hence, it is necessary
to wash the animal or plant oil off with a solvent. The use of a large
amount of the solvent deteriorates a working environment and affects
natural environment. Orgariohalogen-containing solvents such as a Freon
compound, e.g. trich- 55  lorofluoromethane, trihaloethane, trihalomethane,
etc., used for the above washing cause environmental destruction, and it is
therefore desired to decrease them. Such a conventional method for
preserving powders being oxidized has a limitation in preservation, and
there are some highly active powers which cannot be preserved by this
method. A manufacture for these 5    EP 0 464 437 B1 powders being oxidized
having a problem in preservation is required to manufacture such powders
only after receipt of an order due to difficulty in preservation, and the
manufacturer is required to have excess facilities and labor force. A user
is also required to be punctual for a delivery term and strictly observe
the time for use. These make steps, other documentation, etc., complicated
uselessly and cause a useless 5  increase in a cost. It is the seventh
object of this invention to develop a technique which can overcome the
above defects of conventional methods and permit preservation of powders
being oxidized simply and securely. When a shadow mask formed of iron, a
lead frame formed by plating a part or entire surface of an iron or
iron-nickel alloy sheet with silver or gold, and the like are exposed to
air, rust is formed on the surface 10  thereof, and disadvantageously,
problems such as contamination with dust, a decrease in solder-adhesion to
a printing board, etc., arise. In particular, dew is formed due to a
drastic change in temperature and humidity during the transportation abroad
by air, and formation of rust is promoted. The following methods have been
proposed to prevent the rust formation. 15  (1) Method by gas substitution
Japanese Patent Publication Kokai No. 139370/1989 proposes a method in
which nitrogen gas is substituted for air in a container. This method,
however, has the following defects. A special apparatus Is required for gas
substitution, it is difficult to carry out efficient gas substitution in a
container, it is difficult to 20  achieve the object of this method even if
a large amount of nitrogen gas is used, and the like. (2) Method using
nitrogen gas substitution and desiccant in combination Japanese Patent
Publication Kokai No. 139380/1989 proposes a method using nitrogen gas
substitution 25  and a desiccant in combination. However, this method also
has the same defects as those in above (1). And, the humidity inside the
system increases due to water which has penetrated through a packing
material, and the presence of the desiccant alone is not sufficient to
prevent water on a metal surface from forming dew due to a drastic change
in temperature and humidity during the transportation. It is the eighth
object of this invention to make it possible to transport metals and
products including 30  metals abroad without causing rust and with keeping
them intact. SUMMARY OF THE INVENTION This invention discloses an oxygen
absorbent composition which contains, as essential components, a 35 linear
hydrocarbon polymer having one or more unsaturated groups but no carboxylic
groups and an oxidation promoter and which optionally contains an
unsaturated fatty acid compound, a basic substance and/or an absorption
substance. There is also disclosed an oxygen absorbent parcel formed by
packing the oxygen absorbent composition with a gas-permeable material; and
a method for preserving an article by 



- using the oxygen absorbent parcel. 40     This invention also discloses
an oxygen absorbent composition imparted with a humidity adjusting function
by further incorporating a humidity adjusting agent having a viscosity, at
20 to 50 C, of not more than 10 Pa.S [err] and an equilibrum relative
humidity of not more than 70% into the above oxygen absorbent composition
of this invention; and an oxygen absorbent parcel formed by packing this
oxygen absorbent composition with a gas-permeable packing material. 45
Further, this invention discloses a parcel formed by attaching an adhesive
layer of an adhesive sheet comprising an adhesive and a sheet on a surface
of the above oxygen absorbent parcel of this invention; and an oxygen
absorbent double-packed parcel formed by packing the oxygen absorbent
parcel of this invention with a gas-permeable packing material impermeable
to fine dust, i.e. a gas-permeable packing material having a water vapor
permeability of not less than 1 g/[err]day, an oxygen permeation rate of
not 50  less than [err]day.Pa (1,000 ml/[err]atm.day) and a capturing
efficiency of not less than 50% for dust having a size of not less than 0.3
[err]. This invention discloses a method of simply and securely preserving
a photograph, a bearing, a powder being oxidized, metal or a product
including a metal by means of an oxygen absorbent parcel of this invention.
55     The oxygen absorbent composition of this invention does not
necessitate water for an oxygen absorption reaction, has a high oxygen
absorption rate and exhibits a remarkably high oxygen absorption capability
as compared with conventional oxygen absorbents. Therefore, the oxygen
absorbent composition of this invention is suitably  usable for the
preservation of articles which are badly affected by the presence    EP 0
454 437 B1 of water or require an optimum range of humidity for the
preservation thereof, such as metals, metal products, electronic products,
electronic parts, dry food, medicaments, photographs, ancient documents,
paintings, pressed flowers, etc., and produces a secure effect on the
preservation thereof for a long period of time. 5     The oxygen absorbent
composition containing the oxygen absorbent composition of this invention
and the humidity adjusting agent of this invention produces a high effect,
particularly, on the preservation of medicaments, photographs, ancient
documents, paintings, etc. The parcel formed by attaching an adhesive sheet
on a surface of the oxygen absorbent parcel of this invention, and the
oxygen absorbent double-packed parcel formed by further packing the oxygen
absorbent 10 parcel of this invention with a gas-permeable packing material
impermeable to fine dust are most preferred for the prevention of rust on
electronic products and parts Including a semiconductor, etc., in
particular. BRIEF DESCRIPTION OF THE DRAWINGS: 15     Fig. 1 and Fig. 2
each show one embodiment of a gas-permeable packing material (2) used in
this invention. Fig. 3 shows one embodiment in which an adhesive sheet is
attached to a gas-permeable packing material (2). Fig. 4 shows one
embodiment of a single-packed parcel formed by packing an oxygen absorbent
20 composition. Fig. 5 shows one embodiment of a double-packed parcel
formed by packing a single-packed parcel with a gas-permeable packing
material. 



Fig. 6 shows one embodiment In which no powder being oxidized Is contained
In a container having a gas-barrier properties. 25     Fig. 7 shows one
embodiment in which a powder being oxidized and an oxygen absorbent parcel
are contained in an inside bag which is placed in a container having
gas-barrier properties. Fig. 8 shows one embodiment in which a  powder
being oxidized and an oxygen absorbent parcel which are enclosed in an
inside bag are enclosed in a container having gas-barrier properties
together with another parcel. 30 DETAILED DESCRIPTION OF THE INVENTION This
invention basically relates on an oxygen absorbent composition which
contains, as essential components, a linear hydrocarbon polymer having one
or more unsaturated group or a mixture of a linear 35  hydrocarbon polymer
having one or more unsaturated group with an unsaturated fatty acid
compound (to be sometimes referred to as "main component" hereinafter) and
an oxidation promoter and which optionally contains a basic substance
and/or an adsorption substance; and this invention also relates to a
composition comprising this oxygen absorbent composition and a substance
having a humidity adjusting function; and an oxygen absorbent parcel
formed by. packing any of these composition with a gas permeable packing 40
material or a gas-permeable packing material impermeable to fine dust or
capable of protecting an article from fine dust. The oxygen absorbent
composition of this invention exhibits a preservation effect by absorbing
oxygen, water and an acidic substance. This composition contains, as
essential components, a main component to absorb oxygen and a substance to
promote oxygen absorption and optionally contains at least one of an 45
adsorbent, a basic substance and a carrier. And, a heat Inhibitor may be
further incorporated as required. The substance to promote oxygen
absorption is mainly selected from various catalysts, and also selected
from an adsorbent, a basic substance, a carrier, etc. In addition, an
adsorbent sometimes works as a carrier as well. In this invention, the
linear hydrocarbon polymer having an unsaturated group or the mixture of a
linear 50 hydrocarbon polymer having an unsaturated group with an
unsaturated fatty acid compound is a main component. The linear hydrocarbon
polymer having one or more unsaturated groups means a polymer having at
least 10 carbon atoms and at least one carbon-carbon double bond and a
derivative thereof. The viscosity and molecular weight thereof are not
specially limited. For example, this polymer may be specifically selected
from a polymer of isoprene, butadiene, 1,3-pentadiene, or the like,
squalene, etc. 55     The unsaturated fatty, acid compound used as an
optional component in this invention is a fatty acid compound having at
least 10 carbon atoms and a carbon-carbon double bond, and it is selected
from an unsaturated fatty acid and a salt or ester thereof. The unsaturated
fatty acid compound is not necessarily a pure substance, and the
unsaturated fatty acid and the salt or ester thereof may contain a
substituent such 7    EP 0 454 437 B1 as a hydroxyl group, formyl group,
etc. Examples of the unsaturated fatty acid and compound thereof are oleic
acid, linoleic acid, linoleic acid, arachidonic acid, parinaric acid, dimer
acid, and ricinoleic acid, fats and oils containing triglyceride thereof,
esters thereof, and transition metal salts thereof. Transition metal salts
of unsaturated fatty acids can be 



5  also used as a catalyst. The oxidation promoter in this invention means
a catalyst to accelerate the oxygen absorption rate of the linear
hydrocarbon polymer having one or more unsaturated groups which is a main
component, and the catalyst is specifically selected from transition metals
such as cobalt, chromium, copper, nickel, etc., and compounds thereof. The
compounds thereof include inorganic salts such as sulfate, chloride, ni- 70
trale,etc., organic acid salts such as fatty acid salt, a complex of an
amine compound and a radical initiator. The transition metal compound is
preferably that which can be homogeneously mixed with the linear
hydrocarbon polymer having one or more unsaturated group or preferably also
with the unsaturated fatty acid compound, such as a variety of saturated or
unsaturated acid salts, complexes, etc. The  basic substance in this
invention is a substance which adsorbs an acidic substance generated due 15
to the absorption of oxygen by the linear hydrocarbon polymer having one or
more unsaturated group or the unsaturated fatty acid compound and an acidic
substance being present in the system or diffusing from outside the system
into the system through a preserving container and absorbs water. The basic
substance is specifically selected from oxides, hydroxides, carbonates,
organic acid salts and amine compounds of alkali metals and alkaline earth
metals. Oxides of alkaline earth metals are preferred, and calcium oxide
and 20  magnesium oxide which absorb both an acidic substance and water are
particularly preferred. The adsorption substance in this invention is a
substance to adsorb a decomposition substance formed by the absorption of
oxygen by the linear hydrocarbon polymer having one or more unsaturated
group or the unsaturated fatty acid compound or water. In addition to this
function, the adsorption substance carries the linear hydrocarbon polymer
having one or more unsaturated group or the unsaturated fatty acid 25
compound and increases an oxygen contact area to increase the oxygen
absorption rate. Further, the adsorption substance carries each component
of the composition. to improve fluidity of particles of the composition as
a whole and it hence makes it easier to produce and pack the composition.
The adsorption substance is specifically selected from silica  gel,
activated clay, diatomaceous earth, zeolite, activated carbon, and
pearlite. 30     The composition of this invention may contain a carrier
and a heat inhibitor as required. The carrier is that which carries a main
component to retain a  form of the composition on one hand and increases an
oxygen contact area to increase the oxygen absorption  rate on the other
hand. Specifically, the carrier is selected from paper formed  of  pulp
nonwoven fabric  formed of an olefin resin such as polyethylene,
particulates such as silica  gel, activated clay, zeolite, and pearlite.
The carrier is used In such 35 a manner that a main component of the oxygen
absorbent composition of this invention is immersed in the carrier or mixed
with the carrier. The heat inhibitor is a substance which is added to
prevent exothermic heat and spontaneous ignition of a large quantity of
parcels when the parcels are exposed to the atmosphere. The heat inhibitor
Is a solid at a temperature between [err] and[err] and It is liquefied and
fluidized at a temperature between higher 40  than 50 C and 230 C. The
present oxygen absorbent composition is not specially limited as far as it
contains, as essential components, a linear hydrocarbon  polymer having one
or more unsaturated groups but no carboxylic groups and an oxidation
promoter. In general, the present oxygen absorbent composition is
classified into a composition-1 containing a main component of this
invention, an oxidation promoter, a basic substance and 45  adsorption
substance, a composition-2 containing a main component of this invention,
an oxidation promoter, a basic substance, an adsorption substance and a
heat inhibitor, a composition-3 containing a main component of this
invention, an oxidation promoter, a basic substance, an adsorption
substance and a carrier, a composition-4 containing a main component of
this Invention, an oxidation promoter and a basic 



substance, a composition-5 containing a main component of this invention,
and an oxidation promoter and 50  an and an adsorption substance. In
particular, the composition-1 which is granular powder is preferred in view
of oxygen absorption performance, and the composition-3 which is in a sheet
form is preferred since no dust is generated. Further, the composition-1
and the composition-2 can be pressed into a tablet form. The process for
the preparation of these compositions .is not specially limited. In
general, these 55  compositions are prepared by a  method which comprises
adding an oxidation promoter to a main component of this invention,
allowing an adsorption substance to carry the mixture, and covering a
surface of the resultant composition  with a basic  substance and/or a heat
inhibitor, a granulation method which comprises preparing preliminary
mixtures each of which consists some of a main component of this 8    EP 0
454 437 B1 invention, an oxidation promoter, a basic substance, an
adsorption substance and a heat inhibitor, and granulating these mixtures
while these mixtures are homogeneously blended, and a method which
comprises placing a sheet (I) formed by adding an oxidation promoter to a
main component of this invention and impregnating the resultant  mixture
into a carrier and a sheet (II) formed by Impregnating a 5  liquid organic
substance and/or an amine compound into a carrier one on the other and
forming the resultant combined sheets into one sheet. The weight ratio of
the oxygen absorbent composition of this invention Is as follows. Per 100
parts by weight of a main component of this invention, the amount of the
oxidation promoter is 0.01 to 75 parts by weight, that of the basic
substance  is  0.1 to 1,000 parts by weight, that of the adsorption
substance is 50 to 10  2,000 parts by weight, that of the carrier is 100 to
5,000 parts by weight, and the that of the heat inhibitor is 0.5 to 100
parts by weight. The composition of these is packed in a gas-permeable
packing material, and used by enclosing the resultant parcel In a container
together with an article and sealing the  container. The humidity adjusting
agent used in this invention Is that which keeps an optimum relative
humidity 5  inside the system. The humidity adjusting agent of this
invention is a substance which has a viscosity, at a temperature between
[err] and [err], of not more than 10 Pa.s [err] and an equilibrium relative
humidity of not more than 70%, and which adjusts the relative humidity
inside the sealed system enclosing the parcel packed with the oxygen
absorbent composition and an article to an optimum humidity within 20 to
70%. 20    In addition, the "equilibrium relative humidity" means a
relative humidity attained after a sufficient time during which an
equilibrium is obtained in a closed system having a predetermined
temperature while the humidity adjusting agent, air, etc., are present. The
humidity adjusting agent used in this invention is an aqueous solution of a
water-soluble organic compound. The water-soluble compound is a compound
freely mixable with water, and specifically selected 25  from compounds
having a hydroxyl group, an amino group or both of these such as
trimethylol propane, glycerin, polyethylene glycol, and amines. such as
triethanolamine, tripropanol amine, etc., and the like, although it shall
not be limited to these compounds. The form of the humidity adjusting agent
used in this invention is not specially limited. In view of handling in
practical use, a humidity adjusting agent impregnated, into a carrier is
desirable. 



30     The carrier into which the humidity adjusting agent is. to be
impregnated is selected from paper, cloth, nonwoven fabric, porous
adsorbents such as silica gel, activated alumina, zeolite, activated clay,
and pearlite. Further, the humidity adjusting agent may be used in the form
of a gas-permeable small bag in which the carrier-supported humidity
adjusting agent is enclosed alone, in the form of a gas-permeable small bag
35  in which the carrier-supported humidity adjusting agent is enclosed
together with the oxygen absorbent composition or in some other form The
amount of the carrier-supported humidity adjusting agent is to be suitably
selected depending upon an article to be preserved.. In general,  the
amount of the carrier-supported humidity adjusting agent per 100 parts by
weight of the oxygen absorbent composition is 0.1 to 10 parts by weight. 40
The form of a combination of the oxygen absorbent composition with the
carrier-supported humidity adjusting agent may be freely selected. In view
of ease in handling, however, a solid or sheet form is preferred, and. is
view of an actual  use, a gas-permeable small bag in which the combination
is enclosed in preferred. The process for preparing or packing the oxygen
absorbent composition of this invention is not 45  specially limited. The
preparation or packing process is carried out by a method in which an
oxidation promoter is added to a main component of this invention, then, an
adsorption substance is allowed to support the resultant mixture, a primary
powder is prepared by covering a surface of the supported mixture with a
basic substance and/or a heat inhibitor, another primary  powder is
separately prepared by allowing a carrier to support a humidity adjusting
agent, these primary powders are respectively weighed and mixed, so  and
the mixture is packed in a  gas-permeable packing material; a method in
which the above primary powders are separately packed in gas-permeable
packing materials, or a method In which an oxidation promoter and a
humidity adjusting agent are added to a main component of this invention,
an adsorption substance is allowed to support the resultant mixture, a
basic substance and/or a heat inhibitor are/is allowed to covered  a
surface of the supported mixture to form a primary powder, and the primary
powder is 55  weighed and then packed in a gas-permeable. packing material
at a packing time, or a method an oxidation promoter and a humidity
adjusting agent are added to a main component of this invention, then, an
adsorption substance is allowed to support the resultant mixture to  form a
sheet, and the sheet is packed in a gas-permeable packing material 9    EP
0 454 437 B1 The oxygen absorbent composition of this invention is
generally packed in a gas-permeable packing material. However, when it Is
used as a rust preventive for the preservation of electronic products and
electronic parts, semiconductors in particular, it is required to avoid
bringing various-size dust attached to a surface of a parcel packed with an
oxygen absorbent composition into a preservation system. For this 5
purpose, this invention proposes a method in which a surface of a parcel
packed with an oxygen absorbent composition be covered with an adhesive
layer comprising an adhesive and a.sheet by attaching the adhesive layer to
the surface before it is used for the preservation of a semiconductor, etc.
That is, the adhesive layer is attached to the surface of the oxygen
absorbent parcel and peeled before use, whereby no fine  dust is brought
into a packing container enclosing an article. This method produces a 10
secondary effect that the oxygen absorption performance is not degraded
even if the oxygen absorbent 



parcel Is exposed to atmosphere before use, and the oxygen absorbent parcel
exhibits its full performance when used. The adhesive sheet of this
invention  is attached to a surface of the oxygen absorbent parcel in an
adhesion strength of 1 to [err] g/20 mm width. When this adhesion strength
is too high, the parcel is broken. 15 When it is too low, the adhesive
sheet Is easily peeled off during the transportation and practically
unusable. The adhesive sheet Is prepared by coating an adhesive on a
substrate at a rate of 5 to 500 g/[err]. The adhesive is selected from a
rubber-containing adhesive formed mainly of natural rubber or synthetic
rubber, an adhesive containing polystyrene as a main component, an adhesive
containing polyacrylic acid ester as a main component, etc. The substrate
is selected from polypropylene, polyester, polyvinyl chloride 20  or
cellophane film, Japanese paper, kraft pulp paper, cloth, etc. The adhesive
sheet has an oxygen permeation rate of not more than 3 x 9.87 x [err]day.Pa
(1000 ml/[err].atm.day) and a humidity permeability of not more than 300
g/[err]day. When the oxygen absorbent parcel of this invention is used as a
rust preventive for the preservation of electronic products and electronic
parts, semiconductors in particular, the gas-permeable packing material 25
is selected from those. having a Gurley method gas permeability of 10 to
[err](seconds/100 ml) a humidity permeability of 1 to 500 g/[err].day and
an oxygen permeation rate of 2.96 x 10-2 to 4.93 x 10 [err].day.Pa (3 x
[err].day.atm. The packing material is formed of a base sheet which
comprises a fibrous material or a fibrous material and an adhesive and
which has a basic weight of 10 to 150 g[err]. The fibrous material is at
least one 30  member selected from natural pulps. such. as kraft pulp,
chemical pulp, etc., synthetic fibers of plastics such as nylon,
polyethylene, polypropylene, etc., carbon fibers, and the like. The
adhesive Is selected from natural rubber, butadiene-styrene rubber,
chloroprene rubber, and acrylate polymer, polyurethane, vinyl acetate,
polyvinyl alcohol, and the like. At least one of a sizing agent, a pigment,
a coagulant, a basic substance, inorganic fillers such as kaolin 35  and
adhesives such as polyacrylic acid ester, polyethyleneimide, etc., a
mixture of at least two of these may be incorporated into the above sheet
as required. The gas-permeable packing material  is formed by attaching
other material to the above base sheet or by coating or covering the base
sheet  with other material  Embodiments of the gas-permeable packing
material are as follows. 40   (1) A gas-permeable  packing material having
a Gurley method gas permeability of 10 to 105 S/100 cm3 (seconds/100 ml)
and a humidity permeability of 1 to 500 g/[err]day (to be referred to as
"gas-permeable packing material A" in some cases hereinafter). This
gas-permeable packing material may be that which is formed by attaching
a.low-softening point porous film to one surface of a base film and
attaching a laminate porous film to the other surface of the 45    base
film. The "low-softening point porous film" is a film being formed of a
polyolefin such as polyethylene and polypropylene or a polyethylene-vinyl
acetate copolymer and having porous. This low- softening point porous film
has a thickness of 5 to 100 [err], a porosity of 0.1 to 50% and a pore
diameter of 0.1 to 10 mm. The "laminate porous film" is a composite film
which is formed by attaching a high- softening point film such as a film of
polyamide, polyester, or the like and a low-softening point film to 50
each other and which has a thickness of 5 to 100 [err] a porosity of 0.1 to
50% and a pore diameter of 0.1 to 10 mm. (2) A gas-permeable packing
material having an oxygen permeation rate of 2.96 x 10-2 to 4.93 x 10
[err].day.Pa (3 x [err]and a humidity permeability of 1 to 500 [err].day
(to be referred to as "gas-permeable packing material B" in some cases
hereinafter). 



55       An example of this gas-permeable packing material is that which is
formed by attaching a low- softening point porous film to one surface of a
base film and attaching or coating an oxygen-permeable film or an
oxygen-permeable coating layer to/on the other.surface of the base film.
The oxygen- permeable film or coating layer has an oxygen permeation rate
of 2.96 x 10-2 to 4.93 x 10 cm3/m2. 10    EP 0 454 437 B1 day Pa [err] The
material therefor is selected from a silicone resin, a copolymer of a
silicone resin and other resin, polyethylene, a ethylene-vinyl acetate
copolymer, polybutadiene, etc. (3) Another gas-permeable packing material
is that which is formed by attaching a low-softening point 5    porous film
to one surface of a base  film and attaching a low-softening paint porous
resin layer/oxygen- permeable film to the other surface of the base film
(to be referred to as "gas-permeable packing material C" in some cases
hereinafter). The "low softening point resin porous layer/oxygen-permeable
film" means a laminate film formed of a low-softening point porous film and
an oxygen-permeable film. It has a thickness of 0.1 to 100 [err] and an
oxygen permeation rate of 2.96 x [err] 10    [err]. Of the above
embodiments, the gas-permeable packing materials B and C are particularly
preferred since their humidity permeability is higher than their oxygen
permeation rate, the degree of peroxide permeation is low, no fine powder
passes through them, and they show good detectability from the adhesive
sheet. 15    In the above embodiments, a reinforcing agent (cloth, etc.)
may be attached between the base film and the low-softening point film. The
method for attaching the oxygen absorbent parcel and the adhesive sheet to
each other is not specially limited. In general, when the packing material
is produced, a gas-permeable material and an adhesive sheet are attached
under a load by passing them through a pair of rolls. 20     The oxygen
absorbent composition is weighed out, and packed in a packing material, to
which the above adhesive sheet is attached, by means of a forming, filling
and closing machine for three sided or four sided seal flexible package, a
blister packaging machine, or the like with the low-softening point resin
film inside. The use of the above gas-permeable packing material can
prevent volatilization of peroxide which Is 25 generated when oxygen Is
absorbed and affects the rust prevention effect. When the oxygen absorbent
parcel of this invention is used as a rust preventive for the preservation
of electronic products and electronic parts, semiconductors in particular,
the oxygen absorbent parcel is further packed with the gas-permeable
packing material (2) to form a double-packed parcel. In the double-packed
parcel of this invention, the gas permeable packing material (2) is a
packing 30  material having an oxygen permeation rate of not less than
[err]day.Pa (1,000 [err], a humidity permeability of not less than [err]and
a 0.3 [err] dust capturing efficiency of not less than 50%, or a packing
material having an oxygen permeation rate of not less than 9.87 x 10-3
[err].day.Pa (1,000 ml/[err]atm.day), a humidity permeability of not less
than 1 g/[err]day and having no pore on an outer surface of the resultant
parcel. When the parcel is formed, it shows a dust number of not 35  more
than [err] on the parcel surface. 



The gas-permeable packing material (2) is used to doubly pack the oxygen
absorbent parcel, whereby a double-packed parcel free from adherence and
passage of dust is obtained. Specific examples of the gas-permeable packing
material (2) are a packing material (2)-A (see Fig. 1) which is formed by
laminating a low-softening point porous film, formed of polyethylene, a
copolymer of a 40  polyacrylic acid and polyethylene, or the like, on a
microporous film having an oxygen permeation rate of not less than
[err].atm.day),a humidity permeability of not less than 1 [err]day and a 3
[err] dust capturing efficiency of not less than 50%, and a packing
material having no pore (2)-B (see Fig. 2) which is formed by laminating a
low-softening point porous film, formed of polyethylene, a copolymer of
polyacrylic acid and polyethylene, or the like, on one surface of a base 45
material selected from paper or synthetic paper of natural pulp or
synthetic pulp, nonwoven fabric prepared by a method (example: Tyvek
supplied by du Pont), a microporous film, etc., and laminating an oxygen-
permeable resin  such as a silicone resin, polybutadiene, or the like on
the other surface of the base material. In the method of packing the oxygen
absorbent parcel with the gas-permeable packing material (2), the so oxygen
absorbent parcel is packed in the gas-permeable packing material (2) with
the low-softening point film inside by a sealing method using a hot plate,
ultrasonic irradiation-induced hot pressure, etc. However, the packing
method itself is not specially limited as far as the packing is possible.
Before the above packing is carried out, dust sticking to that surface of
the gas-permeable packing material(2) which is opposite to the
low-softening point film side is removed such that the number of dust 55
having a size of 0.3 [err] or more is not more than [err] preferably not
more than [err] [err]. The dust is removed by a method which comprises
neutralizing and removing static electricity generated by electric
discharge to float it and absorbing it, a method which comprises applying
an ultrasonic wave to dust to float it and absorbing it, a method which
comprises bringing dust into contact with    EP 0 454 437 B1 an
adhesive-coated roll to make the dust stick to the roll, a method which
comprises attaching an adhesive sheet formed by arranging an adhesive on a
surface of a substrate such as paper, a film, etc., to the gas- permeable
packing material (2) and peeling the adhesive sheet, or some other methods.
Further, in some cases, an adhesive sheet formed by coating an adhesive on
a substrate such as 5  paper, a film, etc., is attached to the
gas-permeable packing material (2) (see Fig. 3), the oxygen absorbent
composition is packed in the gas-permeable packing material (2) with the
adhesive sheet attached, and the adhesive sheet is peeled off immediately
before the resultant double-packed parcel is enclosed in the system
together with an article. When necessary, dust remaining on the surface of
the parcel from which the adhesive sheet has been peeled off may be removed
by one of the above-described methods. In 10  addition, the oxygen
absorbent double-packed parcel with the adhesive sheet attached to its
surface limits permeation of oxygen and water to a graft extent and
inhibits degradation of rust prevention performance, and it can be allowed
to stand under atmosphere for a long period of time. When the oxygen
absorbent parcel is packed in the gas-permeable packing material (2) from
which dust has been removed by one of the above  methods, the site for this
packing is isolated from the site for is  the preparation of the oxygen
absorbent parcel, and nitrogen gas or air in which the number of dust
having a size of 0.3 [err] is not more than [err] (1 cubic foot) is
introduced into its working atmosphere. This invention also provides a
method for preserving a photograph, which comprises enclosing the 



oxygen absorbent parcel of this invention and a photograph, or the oxygen
absorbent parcel of this invention, a humidity adjusting agent having an
equilibriums relative humidity of 10 to 70% and a 20  photograph with a
packing material having an oxygen permeation rate, at [err], of not more
than [err].atm.day (10 ml/[err].atm/day) and a humidity permeability, at
[err] of not more than [err].day. Specific examples of the object to be
preserved are a photosensitive material not exposed, a positive or negative
image developed and fixed, and a photograph fixed on a photographic paper.
In this invention, the packing material has an oxygen permeation rate, at
25 C, of not more than 10 25  [err]day (10 ml/[err].atm.day) and a humidity
permeability, at [err], of not more than [err]day (a material having such
properties will be simply referred to as "packing material" hereinafter).
When the preservation for about half a year is required, packing materials
such as stretched PP/PE, polyvinylidene chloride-coated stretched nylon/PE,
polyvinylidene chloride-coated polyester/PE, polyvinylidene chloride-
coated stretched nylon/ evaporation-deposited aluminum/PE, etc., are
preferred. 30    In particular, when a negative or positive image, a movie
film, an important picture taken in the past, etc., are required to be
preserved for one  year or more without unsealing them, a packing material
of which the oxygen permeation rate and water vapor permeability are
substantially zero is preferred. Such a packing material is specifically
selected from a metal can having an air-tight structure, a multilayer film
(three or more layers) having a basic structure of a
thermocompression-bonded resin layer/thin metal film/protective 35  resin
layer, and the like, in particular  stainless steel is preferred for a
metal can, and a multilayer film formed of low-density polyethylene (PE) or
polypropylene (PP) as a thermocompression bonded resin layer, aluminum or
an alloy thereof as a thin metal layer and stretched nylon or polyester as
a protective resin layer is preferred as such. The humidity adjusting agent
used in this invention may be an aqueous solution of a water-soluble 40
organic compound. The water-soluble organic compound is that which can be
freely mixed with water, and specifically selected from polyethylene
glycol, polypropylene glycol, amines such as triethanolamine and
tripropanolamine, polyhydric alcohols such as trimethylpropane,
trimethylolethane, glycerin and neopentyl glycol, and the like. The above
humidity adjusting agent is generally supported on a carrier. 45     The
carrier is specifically selected from paper, cloth, nonwoven fabric, and
porous adsorbents such as activated alumina, zeolite, activated clay,
pearlite, etc. The humidity in the system, defined by the humidity
adjusting agent, is in the range of RH of 10% to RH of 50%, preferably RH
of 20% to RH of 40% so as to prevent fusion of gelatin caused when the
humidity is too high, physical destruction  such as cracking, peeling,
etc., caused when the humidity is too 50  low and biological destruction
caused due to mold. In the method .of preservation of a photograph,
provided by this invention, the oxygen absorbent parcel plays a leading
role to maintain the oxygen concentration inside the system at not more
than 0.1% for a long piriod and prevent oxygen-induced discoloration of
photograph-constituting materials. In the use of oxygen absorbents outside
the scope of this invention, such as iron powder-containing, 55  ascorbic
acid-containing or dithionite-containing absorbents, water  is required for
oxygen absorption, and preservation at a high humidity is therefore
inevitable. These requirements are the cases for occurrence of mold and
contract of a base film, and dyestuffs are changed in properties due to
hydrogen and sulfurous dioxide gas formed. 12   



EP 0 454 437 B1 According to this invention, there is provided a method of
preserving a bearing, which comprises enclosing the oxygen absorbent parcel
and the bearing in a container having gas-barrier properties. In this
invention, the size, form, material and use of the bearing to be preserved
are not critical. Bearings to be preserved, as an object, are those from
which it is always required to remove oil and dirt 5  before use since the
oil and dirt affect not only a bearing but also other parts located around
it, i.e. a rotor bearing for electronic machines and components, etc. The
oxygen absorbent parcel used for the preservation of a bearing is formed by
packing an oxygen absorbent composition which contains, as essential
component, a linear hydrocarbon polymer having an unsaturated group or a
mixture of  a linear hydrocarbon polymer having an unsaturated group with
an 10  unsaturated fatty acid compound and an oxidation promoter and which
optionally contains a basic substance and/or, an adsorption substance with
a gas-permeable packing material having an oxygen permeation rate of not
less than[err] day.Pa [err]atm.day). This gas-permeable packing material is
not specially limited with regard to its constitution and material. Such a
gas-permeable packing material is selected from a film, a sheet and a
laminate prepared by 15  laminating a film on a base material such as paper
or nonwoven fabric. The oxygen absorbent parcel is produced by enclosing
the composition in this gas-permeable packing material and bonding sides of
the gas-permeable packing material by a heat-seal method, etc. The parcel
produced above may be further packed with a gas-permeable packing material
having an oxygen permeation rate of not less than 9.87 x [err].day.Pa (1000
ml/[err].atm.day), a humidity 20  permeability of not less than 1
g/[err]day and a capturing efficiency of not less than 50% for dust having
a size of not less than 0.3 [err] when air is introduced. The form of the
parcel is not specially limited, and may be selected from the forms of a
pouch, sheet, blister package, etc. The container having gas-barrier
properties in this invention has an oxygen permeability, per a volume 25
of 100 cm3 (ml), of not more than [err]y (ml/day), preferably not more than
[err]/day (ml/day), and a humidity permeation rate of not more than 10
g/day, preferably not more than 5 g/day, and the form and material thereof
are not specially limited. One example is a container made of a synthetic
resin or metal. Such a container is suitably selected from a metal can of
iron, a tin plate, stainless steel or aluminum, a case formed of a
synthetic resin such as polyethylene, polypropylene, nylon, polyester,
vinyl chloride, 30 polystyrene, polycarbonate, or the like, and a bag
formed of a composite film prepared by laminating some of materials such as
vinyl chloride, vinylidene chloride, aluminum foil, evaporated aluminum,
nylon polyethylene, polypropylene, polyester, etc., and sealed by a heat
sealing method of the like. In order to improve the gas-barrier properties
of a metal can and a case formed of a synthetic resin, a packing may be
provided between its body and lid. 35     The method for enclosing the
oxygen absorbent parcel in such a container together with a bearing is not
specially limited. For example, there are some methods in which a container
is provided with a reception portion for the oxygen absorbent parcel and
the oxygen absorbent parcel is enclosed separately from a bearing; a
bearing is wrapped in paper or a synthetic resin film and the oxygen
absorbent parcel is placed in contact with an 40  outer surface of the
wrapped bearing; and the like. When a container enclosing a bearing and the
oxygen absorbent parcel is sealed, an Inert gas such as nitrogen, argon, or
the like is sometimes substituted for air in the container. Further, the
pressure Inside the 



container may be reduced. According to this invention, there is provided a
method for preserving a powder being oxidized, which 45  comprises
enclosing the oxygen absorbent parcel and the powder being oxidized in a
container having gas- barrier  properties and sealing the container. in
this invention, the powder being oxidized to be preserved is that which is
oxidized with oxygen, and the method of this invention is applicable to
any powder having an  oxygen absorption rate of not less than 0.01
cm3.02/g.month (0.01 ml.[err]/g.month) without any special limitation. 50
Examples of powders to which the method of this invention is preferably
applied to are metal or carbon powders having a grain size of not more than
5 mm. Specific examples of such powders are powders mainly used as a
material for a sintered part of machines and electronic parts, a magnetic
substance, a solder, an electrically conductive paste, etc., such as a
copper powder, silver powder, iron powder, a powder of a rare earth metal,
lead or tin, a powder of an alloy of these metals (to be simply referred to
as 55  "metal powder" hereinafter) and carbon powders as a material for a
magnetic substance and a heat- resistant part. The oxygen absorbent parcel
and the container having gas-barrier properties are same as those used in
the above method for preserving a bearing. 13    EP 0 454 437 B1 The form
when a powder being oxidized is preserved by enclosing the oxygen absorbent
parcel and the powder being oxidized in a container and sealing the
container Is not specially limited. Preferably, a powder being oxidized is
preserved by a method (1) in which a container is provided with a reception
portion for said parcel, or a method (2) in which the powder being oxidized
is packed in a film of a synthetic 5  resin such as polyethylene,
polypropylene permeable to water and oxygen and the oxygen absorbent parcel
is placed in container by arranging inside and/or outside of the above
powder being oxidized package. Particularly preferred is the method (2) in
which the degree of Inclusion of powder in a sealed portion is low and
airtightness of a container can be easily maintained. According to this
Invention, there is provided a method of preserving a metal or a product
containing a 10 metal, which comprises enclosing the oxygen absorbent
parcel and natural pulp and the metal or the product containing a metal in
a container having gas-barrier properties and sealing the container.
Examples of the metal or product containing a metal as an object to be
preserved in this invention are a shadow mask made of iron, copper alloy, a
lead frame, etc., and the lead frame is a typical example. The "lead frame"
is that which is bonded to an IC chip, formed by (physically and
chemically) polishing a 15 surface of a shaped copper alloy, and partly
plated with silver and gold. The natural pulp used in this invention is
that which prevents dew condensation by absorbing superfluous water before
dew is formed on a metal surface in the packed system due to a sudden
change in ambient temperature and humidity. The natural pulp Is not
specially limited, and is selected from kraft pulp, thermomechanical pulp,
etc. Preferred is pulp which is extracted to give water having pH of 4 to
10 20 and a sulfur and chlorine content of not more than 100 ppm and which
has a water content of not more than 12%. More preferred is pulp which is
extracted to give water having pH of 5.5 to 8.5 and a sulfur and chlorine
content of not more than 50 ppm and which has a water content of not more
than 6%. The form of the pulp is not specially limited, and yet, it is
preferably sheet-like. This sheet has a basis weight of 20 to 



300 g/square meter, and used in a manner that it is placed between metals
or it wraps a metal. 25     The oxygen absorbent parcel and container
having gas-barrier properties are the same as those used for the above
method for preserving a bearing. This invention will be explained more
specifically below by  reference to Examples. Examples 1 - 7 (Preparation
of granular composition) 30 0.2 Gram of a catalyst was dissolved or
suspended in 1.0 g of a linear hydrocarbon polymer having unsaturated group
or a mixture of a linear hydrocarbon polymer having unsaturated group with
an unsaturated fatty acid compound, and the resultant mixture was
impregnated into 5 g of a particulate adsorbent. Then, 0.5 g of slaked lime
was added to the allowed  to cover a surface of the particulate 35
adsorbent to form a granular composition. Table 1 shows components of the
composition, a time required to attain 0.1% of oxygen, a maximum oxygen
absorption amount and a change in oxygen concentration within a system with
time. Examples 8 - 10 40 0.5 Gram of an isoprene polymer (molecular weight
5,000), a mixture liquid of 0.5 g of soybean oil fatty acid with an
unsaturated fatty acid transition  metal salt, a powdery basic substance
and a powdery adsorbent were homogeneously mixed with a cutter mixer. The
resultant mixture was allowed to stand at [err] for 10 minutes to change
itself into a solid mass. The solid mass was pulverized with a granular to
45 form a granular composition having a size of about 3 mm. Table 2 shows
components of this composition, a time required to attain 0.1% of oxygen, a
maximum oxygen absorption amount and a change in oxygen concentration
within a system with time. Example 11 50 0.3 Gram of cobalt salt of tall
oil fatty acid was added to a mixture of 0.5 g of a butadiene polymer with
0.5 g of tall oil fatty acid, and the resultant mixture was impregnated
into a 5 x 5 cm kraft pulp sheet having a basis weight of 100 g/m2 to form
a sheet (I). A mixture liquid of 0.7 g of glycerin (for use in dynamite)
with 0.1 g of triethanolamine was impregnated into 5 x 5 cm kraft pulp
sheet having a basis weight of [err] 55 to form a sheet (11). Table 2 shows
a time required to attain 0.1% of xygen, a maximum oxygen absorption amount
and a change in oxygen concentration within a system with time with regard
to this sheet-like composition. 14    EP 0 454 437 B1 (Preparation of
parcel) The composition prepared in each of Examples 1 to 10 and 2.5 g of
granular calcium oxide were packed with a 70 x 70 mm packing material
coated with a silicone resin with a porous polyethylene surface 5  thereof
inside  and the resultant parcels were heat sealed on sides. Either one of
the composition sheet (I) and composition sheet (II) obtained in Example 11
was placed on the other of them. Then the resulting sheets (I) and (II) was
packed with a 70 x 70 mm packing material coated with a silicone resin on
the surface. The packing material used for this parcel was prepared as
follows. 100 Parts of a silicone resin 



10  monomer (SD7328, supplied by Toray Silicone, toluene solution having a
resin content 30%) and 0.6 part of a catalyst (SRX212, supplied by Toray
Silicone) were in 500 parts of toluene, the resultant solution was coated
on a wood free paper having a basis weight of 50 g/[err] at a rate of 20
g/e[rr] (resin content 1 g/[err]) and the silicone resin was polymerized at
[err] for 1 minute. Porous polyethylene (Pore B type, supplied by
Shin-Nippon Aruku Co., Ltd.) was laminated on that 5  surface of the wood
free paper which was opposite to the surface coated with the silicone
resin, and the resultant laminate was sealed on sides with this
polyethylene surface inside under heat pressure at [err] [err] for 3
seconds. (Definition of oxygen absorption rate and method of measurement
thereof) One parcel was enclosed in 15 x 20 cm bag formed of a vinylidene
chloride-coated stretched 20  nylon/polyethylene composite film, together
with 250 [err] (ml) of air, and the bag is sealed and stored at [err]. A
change of the oxygen concentration inside the bag with time was measured,
and a time required to attain an oxygen concentration of 0.1% was
determined and considered to be an oxygen absorption rate. Tables 1, 2 and
3 show the results. After the oxygen concentration of 0.1% was attained,
the gas was still preserved at a temperature of 40 C and RH of 100% to
measure a change of oxygen concentration in the 25  system with time.
Tables 1, 2 and 3 show the results. (Definition of maximum oxygen
absorption amount and method of measurement thereof) One parcel was
enclosed in a 40 x 50 cm bag formed of a vinylidene chloride-coated
stretched 30  nylon/polyethylene composite film together with 3,000 cm3
(ml) of air, and the bag was sealed and stored at 25 * C. An oxygen
absorption amount determined on the basis of a decrease in the oxygen
concentration within the bag after one month was taken as a maximum oxygen
absorption amount. Tables 1, 2 and 3 show the results. 35  Comparative
Example 1 0.2 Gram of a10% calcium aqueous solution was homogeneously mixed
with a mixture of 1 g of a 60- mesh or smaller reduced iron powder with 1 g
of powdered activated carbon to obtain an oxygen-absorbing composition.
This composition was packed with the same packing material as that in
Examples 1 to 7 in the 40  same manner as in Examples 1 to 7 to prepare a
parcel of an oxygen absorbent composition. This parcel was measured for an
oxygen absorption rate, a maximum oxygen absorption amount and a change of
oxygen concentration in a system with time in the same manner as in
Examples 1 to 7. Table 3 shows the results. 45  Comparative Example 2 The
parcel obtained in comparative Example 1 and a parcel formed by packing 3 g
of a silica gel (A- type) with the same packing material as that in Example
1 were together measured for an oxygen absorption rate, a maximum oxygen
absorption amount and a change of oxygen concentration in a system 50 with
time in the same manner as in Example 1. Table 3 shows the results.
Comparative Example 3 0.2 Gram of cobalt salt of soybean fatty acid was
dissolved in 1.0 g of tall oil fatty acid, and the 55  resultant mixture
was impregnated into 5 g of a particulate zeolite. 0.5 Gram of slaked lime
was allowed to cover a surface of the zeolite to prepare a granular
composition. This composition was packed with the same packing material as
that in Examples 1 to 7 in the same manner as in Examples 1 to 7 to give an
oxygen absorbent parcel. This parcel was measured for an oxygen absorption
rate, a maximum oxygen    



EP 0 454 437 B1 absorption amount and a change of oxygen concentration in a
system with time in the same manner as in Example 1. Table 3 shows the
results. 30 35 40 55 16    EP 0 454 437 B1 o 0          0 02 0 0    EP 0
454 437B1 10 O o 5    EP 0 454 437 B1 5 * 25 0 35 o    SeS go$0     0 40 19
EP 0 454 437 B1 5 10 25 



30 o 45 Example 12 [Preparation of gas-permeable packing material (1)] 55
A porous polyethylene (B-type, supplied by Shin-Nippon Aruku Co., Ltd.) was
pressed on a pure white roll paper sheet (basis weight 50[err]Under a
pressure of [err], and the paper sheet and the porous polyethylene were
laminated on each other by passing them between a paper-side hot roll
(temperature 200 C) and a porous polyethylene-side roll (temperature
[err]). 20    EP 0 454 437 B1 Example 13 [Preparation of gas-permeable
packing material (2)] 100 Parts of a silicone resin monomer (SD7328,
toluene solution having a resin content of 30%, supplied by Toray Silicone)
was dissolved in 500 parts of toluene together with 0.6 part of a catalyst
5  (SRX212, supplied by Toray Silicone), and the resultant solution was
coated on wood free paper (basis weight 50 g/[err]) at a rate of 20
g/[err]. The silicone resin was polymerized at [err] for 1 minute. A porous
polyethylene (B-type, supplied by Shin-Nippon Aruku Co., Ltd.) was
laminated on that surface of the wood free paper which was opposite to the
resin-coated surface. An adhesive sheet formed by coating 13 g/[err] of
butyl polyacrylate on a PET film (thickness 12 [err]) was attached to the
silicone resin- 10 coated surface to form a packing material. The adhesive
sheet attached to the packing material was peeled off, and then, the
packing material was measured for an oxygen permeation rate, humidity
permeability and a dust number. Table 4 shows the result. Table 4 Physical
property value Oxygen permeation rate  4.15 [err].day.Pa (42
x[err].Atm.Day) Humidity permeability    50 g/[err] Day Dust number
4500110 x 10 cm2 The methods for measurement of the oxygen permeation rate,
humidity permeability and dust number are as follows. 25 Oxygen permeation
rate ASTM D1434 (50 RH, 23 C) Humidity permeability ASTM E96-E (90 RH) Dust
number 35 The same method as that described in Example 13 was employed.
Example 14 [Preparation of gas-permeable packing material (2)] 40     A
porous polyethylene (B-type supplied by Shin-Nippon Aruku Co., Ltd.) was
laminated on a microporous film (GTAFL9504, 0.3[err] dust capturing
efficiency of 67%, supplied by Japan Gore-Tax Co., Ltd.). An adhesive sheet
formed by coating 13 g/m2 of butyl polyacrylate on a PET film (thickness 12
[err] was attached to the microporous film surface of the resultant
laminate to form a packing material. The 



adhesive sheet was peeled off, and then, the packing material was measured
for an oxygen permeation rate, humidity permeability and dust number. Table
5 shows the results. Table 5 so
Physical property value Oxygen permeation rate  2.47 x 10 [err].day.Pa (25
x [err].atm.day) Humidity permeability    150 g/[err] Day Dust number
4300/10 x [err] 55 21    EP 0 454 437 B1 Example 18 (Preparation of
sheet-shaped oxygen absorbent composition) 0.3 Gram of cobalt salt of tall
oil fatty acid was added to a mixture of 0.5 g of a butadiene polymer with
0.5 g of tall oil fatty acid. The mixture was impregnated into a 5 x 5 cm
kraft pulp sheet having a basis 5  weight of 100 [err] to form a sheet (I)
. Further, a mixture liquid of 0.7 g of glycerin (for use in dynamite) with
0.1 g of triethanolamine was impregnated into 5 x 5 cm kraft pulp sheet
having a basis weight of 100 g/m2 to form a sheet (11). Example 19
(Preparation of a parcel of granular oxygen absorbent composition) 10 The
gas-permeable packing material (1) prepared In Example 14 In a size of 140
x 70 mm was doubled over on itself with the porous polyethylene surface
inside, 2.5 g of the oxygen absorbent composition and 2.5 g of granular
calcium oxide were enclosed therebetween, and the above-mentioned doubled
packing material was heat-sealed on sides to form a 70 x 70 mm parcel (to
be referred to as "single-packed parcel" 15 hereinafter). Example 20
(Preparation of sheet-shaped oxygen absorbent absorbent parcel) The
gas-permeable packing material (1) prepared in Example 14, in a size of 140
x 70 mm, was 20 doubled over on itself with the porous polyethylene surface
inside, the oxygen absorbent sheets (I) and (II) prepared in Example 18
were enclosed therebetween, and the above-mentioned doubled packing
material was heat-sealed on sides to form a 70 x 70 mm parcel (to be
referred to as "single-packed parcel" hereinafter). 25  Example 21
(Preparation of double-packed parcel) The packing materials prepared in
Examples 15 and 16, in a size of 80 x 160 mm, were passed on a bulyl
polyacrylate-coated adhesive roll to remove dust and doubled over on
themselves with the porous polyethylene surface inside. Under atmosphere
into which air having a dust number of not more than 5,000 30  per cubic
feet was introduced, the parcel prepared in Example 19 or 20 was enclosed
in each of the above packing materials and the above packing materials were
heat-sealed to form double-packed parcels. Example 22 (Application to
sputtering target) . 35     The adhesive sheet was peeled off from the
double-packed parcel prepared in Example 21, and then, the double-packed
parcel and a sputtering target (diameter 300 mm) composed of evaporating
aluminum, which was an IC wiring element to be fitted into a semiconductor
device, were enclosed in a vinylidene chloride [err]/stretched nylon 15
[err]/polyethylene 50 [err] bag (500 x 500 mm). The bag was sealed and
stored at [err] at RH of 60% for 3 months not to show that discoloration
caused by rust formation of a 



40 copper plate fixing the evaporating aluminum of the sputtering target
was used to produce IC, it was free from any contamination of IC by dust
and usable under a good condition. Comparative Example 7 45     Example 22
was repeated except that the double-packed parcel obtained in Example 21
and used In Example 22 was replaced with the parcel obtained in Example 19
or 20. When IC was produced, contamination of the interior of a deposition
chamber by dust was extreme, and it took more than 12 hours to remove dust
by argon gas substitution, which caused a large loss on the IC production.
50 Comparative Example 8 Example 22 was repeated except that the
double-packed parcel obtained in Example 21 and used in Example 22 was
replaced with a double-packed parcel formed by packing the single-packed
parcel prepared in Example 19 or 20 with a PET 12 [err]/PE 30 am film
having openings (average opening 55 diameter 2 mm, opening ratio 15%)/pure
white paper (50 g/[err]/PE 50 [err] film having openings (average opening
diameter 2 mm, opening ratio 1 5%) laminated gas-permeable packing material
in the same manner as in Example 21. When IC was produced, contamination of
the interior of a deposition chamber by dust was extreme, and it took more
than 10 hours. to remove dust by argon gas substitution, which caused a 22
EP 0 454 437 B1 large loss on the IC production. Example 23 (Dust number) 5
One each of the parcels prepared in Example 21 and Comparative Example 7
and 8 was beaten in cleaned pure air flowing at a rate of 3 lit./min., and
the number of dust having a size of not less than 0.3 [err] was counted
with a counter (model 208L, supplied by Met One Co.). The number obtained
was taken as a number of dust adhering to a surface of each parcel. Table 9
shows the results. 10 0 30 5 45    EP 0 454 437 B1 Example 26 I Gram of an
iron salt of soybean oil fatty acid, 0.2 g of slaked lime and 1.5 g of
powdered activated carbon were mixed with a cutter mixer and allowed to
stand still at 25 C for 10 minutes to form a mass. 5 The mass was
pulverized to obtain a granular composition. 2.7 Grams of this composition
and 2.5 g of silica gel were separately weighed out, and charged into a
small bag of gas-permeable packing material (paper/porous polyethylene)
(size: 5 x 7.5 cm). The small bag was heat-sealed on sides to obtain an
oxygen absorbent parcel-1. 2.5 Grams of the composition that was prepared
in Examples 1 and 3 and 2.5 g of quick lime were chared into small bag of
gas permeable packing material (size: 6 x 7 cm). The small bags 10  were
heat-sealed on sides to obtain oxygen absorbent particles-2 and -3. These
oxygen absorbent parcels 



were enclosed, together with 250 ml of air containing various gases, in a
polyvinylidene chloride-coated stretched nylon/polyethylene (KON/PE) bag
(size 15 x 24 cm). This bag was sealed and stored under atmosphere having a
temperature of [err] and a relative humidity of 80%, and measured for a
change of each of gas in concentration with time. Table 16 shows the
results. 15 Comparative Example 9 A desicant parcel was prepared by packing
2.5 g of silica gel with the same material as that in Example 26 in the
same manner as in Example 26. With this desiccant parcel in place of the
oxygen absorbent 20  parcel, a change of each of gas concentrations with
time was measured in the same manner as in Example 26. Table 16 shows the
results. Table 16 25                          Contained gas   Biginning
1st day     14th day     30th day Example 26      Oxygen           20.6%
0.1% or less  0.1% or less  0.1% or less Carbonic acid gas  0.52%  0.1% or
less  0.1% or less  0.1% or less Acetic acid      195 ppm   1 ppm or less
1 ppm or less 1 ppm or less 30                        Hydrogen sulfide
210 ppm   1 ppm or less  1 ppm or less  1 ppm or less Methyl chloride
225 ppm   1 ppm or less 1 ppm or less  1 ppm or less Butylamine       189
ppm   1 ppm or less  1 ppm or less  1 ppm or less Comparative Example 9
Oxygen         20.6%     20.6%        20.6%         20.6% Carbonic acid gas
0.82%  0.81%         0.1% or less  0.1% or less 35
Acetic acid     207 ppm   5 ppm         1 ppm or less  1 ppm or less
Hydrogen sulfide   197 ppm   3 ppm      1 ppm or less  1 ppm or less Methyl
chloride    215 ppm   129 ppm    3 ppm        2 ppm Butylamine        207
ppm   104 ppm      7 ppm        6 ppm 40 Example 27 A bearing (material:
SVJ-2) coated with a rust-preventive oil (NP-9) was degreased by washing it
twice 45  with each of toluene, ethanol and Freon 113 and drying it,
whereby a bearing as-manufactured was obtained. The three bearings were
individually enclosed in each bag (size: 170 x 300 mm, oxygen permeation
rate of e[rr]atm.day), humidity permeation rate of 0.2 g/[err]day) of
KON/PE together with the oxygen absorbent parcel-1, -2 and -3 prepared in
Example 26, and the each bag was so  sealed. The sealed bag enclosing this
bearing was stored under atmosphere having a temperature of [err] and a
relative humidity of 50% for 1 day, and the oxygen concentration inside the
bag was checked and found to be not more than 0.01%. Thereafter, the bag
was stored under atmosphere having a temperature of [err] and a relative
humidity of 95%, and the surface of the bearing so preserved and a change
of each 55  oxygen concentration in inner system with time was observed.
Table 17 and Table 18 show the results. 24    EP 0 454 437 B1 Comparative
Example 10 



With the desiccant parcel prepared in Comparative Example 9 in place of the
oxygen absorbent parcel prepared in Example 27, a bearing treated in the
same manner as in Example 27 was enclosed in the same 5  manner as In
Example 27. A bag enclosing the bearing was sealed and stored in the same
manner as in Example 27, and the surface of the bearing preserved and a
change of each oxygen concentration in inner system with time was observed.
Table 17 and Table 18 show the results. Comparative Example 11 10 The same
bearing as that used in Example 27 was enclosed in the same manner as in
Comparative Example 10 except that nitrogen gas was substituted for air in
a KON/PE bag until the oxygen concentration became 0.7% when he bag was
sealed. The bag was sealed and stored in the same manner as in Comparative
Example 10, and the surface of the bearing preserved and a change of each
oxygen 15  concentration in inner system with time was observed. Table 17
and Table 18 show the results. Table 17 20     State of discoloration on
bearing surface 1st day  12th day   22th day   30th day   6Ond day   90th
day Example-27 Parcel-1                   AA        AA         AA
A          A          B 25    Parcel-2                   AA         AA
AA        AA           A          A Parcel-3                  AA         AA
M          AA         M          AA Comparative Example-10      A         B
C          C          C          C Comparative Example 11      C         D
D          D          D          D Note 1. State of discoloration on
bearing surface 30 AA No discoloration A Slightly discolored, slight partly
B Slightly discolored, more than half of surface area C Densely discolored,
more than half of surface area D Densely discolored, nearly entire surface
40 45 50 55 25    EP 0 454 437 B1 0 . 35 40 50 Examples 28 - 33 One
kilograms or 0.2 kg of one of various powders being oxidized was enclosed
individually in each 



inner bag (size 150 x 330 mm) of a 40 [err] polyethylene film together with
the oxigen absorbent parcels-1, -2 55  and -3 prepared in Example 26, and
rubber-banded to close them. The inner bags were then put into each outer
bag (size 170 x 300 mm) of KON/PE, and the outer bags were heat-sealed to
close them. These sealed double-packed bag enclosing the oxidizing powder
was stored under a temperature of [err] and a relative humidity of 50% for
1 day, and the oxygen concentration inside the bags were checked and found
26    EP 0 454 437 B1 to be not more than 0.01%. Therefore, the bags were
stored under a temperature of [err] and a relative humidity of 95% for 3
months, and a hydrogen reduction loss of the oxidizing powder and an oxygen
concentration inside the bags were measured. Table 19 shows the results. 5
Comparative Example 12 A copper powder was enclosed in the same manner as
in Example 28 except that the desiccant parcel prepared in Comparative
Example 9 was used In place of the parcel prepared in Example 26. The
resultant double-packed bag was sealed and stored in the same manner as in
Example 28, and a hydrogen reduction 10 loss of the copper powder and an
oxygen concentration inside the bag was measured in the same manner as in
Example 28; Table 19 shows the results. Comparative Example 13 15     A
copper powder was enclosed in the same manner as in Comparative Example 12
except that nitrogen gas was substituted in the bag for air until the
oxygen concentration became 0.7% when the KON/PE bag was sealed. The
resultant double-packed bag was sealed and stored In the same manner as In
Comparative Example 12, and a hydrogen reduction loss of the copper powder
and an oxygen concentration inside the bag were measured in the same manner
as in Example 28. Table 19 shows the results. 20 Comparative Example 14 A
powder being oxidized was preserved in the same manner as in Example 28
except that the parcel prepared in Example 26 was not used.A hydrogen
reduction loss of the powder being oxidized and an 25 oxygen concentration
inside the bag were measured in the same manner as in Example 28. Table 19
shows the results. 30 40 45 50 55 27    EP 0 454 437 B1 . 0  



EP 0 454 437 B1 Note 1): ml/[err]month Note 2):  Method for measurement of
oxygen absorption rate 5                   for powder being oxidized 50
Grams of a powder was enclosed in an aluminum foil composite film bag (200
x 300 mm) together with 200 10 ml of air and the bag was sealed and stored
at [err] for 1 month. Thereafter, an oxygen concentration within the bag 15
was analyzed and an oxygen absorption rate was determined on the basis of
the following equation. 20               (20.6  - oxygen  concentration
after  storage) x (0.01) x (200) [err] 50 = oxygen absorption amount after
1 month [ml/[err]month] 25 Note 3):  Hydrogen reduction loss 5 Grams of a
sample was allowed to stand under 30  hydrogen atmosphere (1,000C) for 4
hours, and a decrement in weight was taken as a hydrogen reduction loss.
This decrement in weight was mainly caused by oxygen. 35 Note 4):  The
weight was 0.2 kg.  The weights of the other powders  were   l kg. 40
Example 34 - 39 Zinc stearate was added to  each of the  powders being
oxidized rate of 0.7% preserved in Examples 28 45 to 33, and then, 10 g of
each mixture was put into a molding vessel having a diameter of 5 mm and
press- shaped under a load of 5 t. The resultant shaped tablets were
sintered  with a nitrogen/hydrogen mixture gas having a nitrogen/hydrogen
mixing ratio of 1/3 by heating them, for 30 minutes, to [err] when the
shaped tablets were formed of a. copper or silver powder, to [err] when the
shaped tablets were formed of an iron powder or to 1,200 C when the shaped
tablet was a carbon powder. The resultant sintered 50 tablets were measured
for a density (lengthwise) and a tensile strength. Table 20 shows the
results. Comparative Example 15 - 17 The powder being oxidized preserved in
Comparative Examples 12 to 14 were shaped and sintered in 55 the same
manner as in Examples 34 to 35, and the resultant sintered tablets were
measured for a density (lengthwise) and a tensile strength. Table 20 also
shows the results. 29    EP 0 454 437 B1 Table 20 



No.      Oxidizing powder    Sintered density g/cc   Tensile strength
kg/mm2 Example              34   Example-28                     8.18
7 35   Example-29                     8.15                6 36   Example-30
6.92               14 10                        37   Example-31
6.8   14 38   Example-32                    7.53                6 39
Example-33                     2.15                3 15   Comparative
Example   15   Comparative Example-12         7.89                4 16
Comparative Example-13         7.96                5 17   Comparative
Example-14         7.63                3 20 Example 40 A copper alloy thin
plate (thickness 1.27 x width 62 x length 200 mm) was punched out with a
press machine and its surface was etched with an aqueous solution
containing sulfuric acid and hydrogen peroxide to form a lead frame. Gold
was attached to an IC chip-attaching site of the lead frame. Hundred- fifty
lead frames in total were prepared in the same manner, and every 50 lead
frames ware bundled. These three bundles were packed with a polypropylene
film, and further packed with a sheet formed of natural pulp (trade name
NS-150, water extraction pH 7, water content 3%, basis weight 150 g/[err],
width 300 mm, length 400 mm, supplied by Hokuyo Seishi) to form one
package. The above package was enclosed in a case (width 70 x length 200 x
height 50 mm) formed of polypropylene together with the oxygen absorbent
parcel-1, -2 and -3 prepared In Example 26, the cases were packed in a
KON/PE bag *size 170 x 300 mm), and the bags were sealed. These sealed bags
packing the lead frames were stored under a temperature of 25 * C and a
relative humidity of 50% for one day, and the oxygen concentration inside
the bags were checked and found to be not more than 0.01%. Thereafter, the
bag was stored for periods of several cycles, each cycle consisting of
storage under a temperature of [err] and a relative humidity of 95% for 2
days and under a temperature of [err] and a relative humidity of 100% for 5
days. The copper alloy surface of each lead frame preserved above was
observed. Table 21 shows the results. Table 22 and Table 23 show humidity
and oxygen concentration change with time of inside the bag. Example 41
Oxygen absorbent parcels-1, -2 and -3 prepared in Example 26 in the same
method as in Example 40 excluding that natural pulp is not used were packed
and sealed together with lead frames. They were stored in the same method
and conditions as in Example 40. The copper alloy surface of lead frame
after preservation was observed. Tables 21, 22 and 23 show the results.
Comparative Example 18 Lead frames were packed In the same manner as in
Example 40 except that the desiccant parcel prepared in Comparative Example
9 was used in place of the oxygen absorbent parcel prepared in Example 26.
The lead frames so-packed were stored in the same manner as in Example 40
and under the same conditions as those, in Example 40, and the copper alloy
surface of each lead frame and a humidity and 55 oxygen concentration
change with time of inside of the bag was observed. Tables 21, 22 and 23
show the results. 30  



EP 0 454 437 B1 Comparative Example 19 Lead frames were packed and
preserved in the same manner as in Comparative Example 18 except that, when
the case was enclosed in the bag, nitrogen gas was substituted for air in
the bag until the 5  oxygen concentration became 2.7%. The copper alloy
surface of each lead frame preserved was observed. Table 21 shows the
results. Figs. 22 and 23 shows a change in humidity and oxygen
concentration in the system with time. Table 21 10 Parcel    7th day
14th day    30th day    60th day    90th day Example-40                  1
Example-41
-Note 2) 20    Comparative Example-18             .  - Comparative
Example-19 Note 1: State of discoloration on alloy surface : No
discoloration 25    +: Slightly discolored + +  Slightly discolored, more
than half of surface area + + +: Densely discolored, more than half. of
surface area + + ++  Densely discolored, nearly entire surface 30   Note.
2: A trace of dew was observed on the metallic surface, but remarkable
discolor was not observed Table 22 35                          Preservation
day and humidity in the system, RH % Parcel   7th day   14th day   30th day
60th day   90th day Example-40                  1        2          7
15         25         46 2        3          6         17         27
47 40                                 3        2          7         14
24         44 Example-41                 1         3         11        21
32         57 2        2          9         17         25         44 3
2          8         15         24         43 Comparative Example-18
3         19         42         66         89 Comparative Example-19
2         17         41         65         90 50 55 31    EP0 454 437 B1 50
Examples 42 A copper alloy thin plate (thickness 1.27 x width 62 x length
200 mm) was punched out with a press 



machine and its surface was etched with  aqueous solution containing
sulfuric acid and hydrogen 55  peroxide to form a lead frame. Gold was
attached to an IC chip-attaching site of the lead frame. Hundred- fifty
lead frames in total were prepared in- the same manner, and every 50 lead
frames were bundled. The resultant three bundles were packed with a
polypropylene film, and further packed with a sheet formed of natural pulp
(trade name NS-150, water extraction pH 7, water content 3%, basis weight
150 g/[err], width 32    EP 0 454 437 B1 300 mm, length 400 mm, supplied by
Hokuyo Seishi) to form one package. The above package was enclosed in a
case (width 70 x length 200 x height 50 mm) formed of polypropylene
together with the oxygen absorbent parcel-3 prepared in Example 26, the
case was packed in a KON/PE bag (size 170 x 300 mm), and the bas was
sealed. This sealed bag packing the lead frames 5  was stored under
atmosphere having a temperature of 30 C and a relative humidity of 50% for
1 day, and the oxygen concentration inside the bag was checked and found to
be not more than 0.01%. Thereafter, the bag was transported from Singapore
to Japan by a vessel by taking 1 month. The copper alloy surface of each of
the lead frames transported was observed to show that the lead frames were
under a good preservation conditions without any discoloration which was to
be caused by dew formation and rust on the 10 surface. Comparative Example
20 Lead frames were enclosed in the same manner as in Example 41 except
that the desiccant parcel 15   prepared in Comparative Example 9 was used
in place of the oxygen absorbent parcel used in Example 40. The resultant
bag was sealed and stored in the same manner as in Example 41, and the
copper alloy surface of each lead frame was observed to show that the color
on the entire surface was changed to dark blue and some portions of the
surface showed dot-like dew formation. Thus, the lead frames were under an
unusable condition. 20 Comparative Example 21 Lead frames were enclosed and
preserved in the same manner as in Comparative Example 20 except that, when
the case.was packed and sealed in a bag, nitrogen gas was substituted for
air in the bag until 25 the oxygen concentration became. 2.7%. The surface
of each lead frame preserved was observed to show that the color on the
entire surface was changed to dark blue and some portions of the surface
showed dot- like dew formation. The oxygen absorbent composition of this
invention exhibits a higher oxygen absorption rate and a higher maximum
oxygen absorption amount than conventional compositions, and remarkably
improves the 30  effect on preservation of articles. The parcel formed by
packing the oxygen absorbent composition with a gas-permeable packing
material, provided by this invention, is suitably usable for the
preservation of metals, metal products, electronic products, electronic
parts and components, dry food, medicaments, photographs, ancient
documents, drawings, pressed flowers, and the like. When the oxygen
absorbent composition parcel of this invention is used as a rust preventive
In particular, a large effect on rust prevention can be expected. 35
The composition containing the oxygen absorbent composition and a humidity
adjusting agent in combination, provided by this invention, is capable of
adjusting the humidity of a preservation, system to an optimum one for
preservation, free from occurrence of hydrogen and hydrogen sulfide, and
capable of 



removing undesirable substances present in a sealed bag or container in
which an article is enclosed, e.g. acidic substances such as sulfur
compound,s etc., and reducing substances such as formaldehyde, etc., by 40
absorbing them. In a system in which the parcel formed by packing a
combination of the oxygen absorbent composition with a humidity adjusting
agent, provided by this invention, with a gas-permeable packing material is
enclosed in a sealed container together with an article, property
alteration, deterioration and corrosion of the article can be prevented,
and a crack due to dryness and rust and swelling due to high humidity can
be 45 prevented. Further, the method of producing the effects of the oxygen
absorbent composition of this invention and the parcel thereof is very
simple, i.e. all that is necessary therefor is to enclose an article and
the oxygen absorbent composition parcel of this invention in a bag or
container having gas-barrier properties and seal the bag or container.
Thus, no large-scale apparatus or equipment for. preservation is required.
50     The parcel formed by packing a. composition containing the oxygen
absorbent composition of this invention and a humidity adjusting agent in
combination with a gas-permeable packing material is suitably usable for
the preservation of ancient manuscripts and documents, photographs,
magnetic tapes, speci- mens, medicaments, etc. The parcel formed by
attaching an adhesive sheet on a surface of the parcel formed by packing
the 55  oxygen absorbent composition of this invention with a gas-permeable
packing material is free from deterioration in performance since air is
shut off before the use of the parcel, and it is easy to handle. Further,
the adhesive sheet is peeled off when the parcel is used, whereby dust
adhering to the parcel surface is transferred to the adhesive sheet side
and removed. The volatilization of gases to be produced at 33    EP 0 454
437 B1 an oxygen absorption time is a little. Therefore, the present parcel
is suitably usable for the preservation of semiconductors and semiconductor
parts. The double-packed parcel formed by packing the oxygen absorbent
composition of this invention with a gas-permeable packing material and
further packing the resultant parcel with another gas-permeable 5  packing
material (2) is free from a short circuit and rust in an electric circuit,
which are formed due to contamination of an article by dust, since little
dust sticks to the parcel surface. Therefore, the present double-packed
parcel is the most suitable for the preservation of electronic parts and
electronic products, in particular, parts, for semiconductors and materials
for the production of semiconductors. rhe parcel formed by the oxygen
absorbent composition with a gas-permeable packing material can be 10
applied to the preservation of a variety of articles. Differing from
conventional oxygen absorbents, the oxygen absorbent composition of this
invention continues an oxygen absorption reaction even when the humidity of
a photograph preservation system is kept low by means of a humidity
adjusting agent, since water Is not necessary for the oxygen absorption and
the maximum oxygen absorption amount is high. It Is therefore made possible
to preserve photographs 15  for a longer period of time. In no case are
dyestuffs altered by a trace amount of hydrogen or sulfur compounds, and
the present composition is hence desirably usable. Using a humidity
adjusting agent in combination, the method of preserving a photograph,
provided by this invention, exhibits a function of maintaining a constant
humidity required for the preservation of a photograph as well as a
function of 



preserving a photograph. 20     Conventionally available preservation
methods such as a method utilizing a low temperature and a low humidity,
which is costly and ineffective, and a method using an oxygen absorbent and
a desiccant In combination, in which an oxygen absorption reaction is
terminated during the preservation, are in complete. Further, a
conventional preservation method using an oxygen absorbent sometimes causes
critical physical destruction such as fusion of a photograph onto a
preserving bag, etc., due to water transfer, although 25  deterioration of
an  image can be prevented. The method of preserving a photograph, provided
by this invention, overcomes the above defects of conventional techniques,
makes it possible to simply and easily preserve a photograph in the absence
of oxygen at a constant low humidity, and makes it possible to prevent
deterioration and physical degradation of an original image texture simply
and at a low cost. 30     The method for producing the effects of this
invention is very simple. That is, all that is necessary is to enclose a
photograph and the oxygen absorbent parcel of this invention, a combination
of said parcel with a humidity adjusting agent or a substance which has
both an oxygen absorbent function and a humidity adjusting function in a
suitable packing material and seal it. In the method of preserving a
bearing, the oxygen absorbent parcel of this invention and a bearing are 35
enclosed in a container having gas-barrier properties and the container Is
sealed, whereby the oxygen absorbent composition of this invention in
hibits formation of rust on the bearing by absorbing water and oxygen in
the container and further absorbing water, oxygen and acidic, gases
permeating from atmosphere outside the container. When the method of
preserving a bearing, provided by this invention, is employed, manufacturer
can 40  carry out planned production of bearings, transport bearings over
the seas or from overseas and simplify the preservation method. Further,
users can enjoy merits that they can save a washing labor and decrease an
amount of a washing solvent. The preservation method of this invention is
particularly suitable for users engaged in the fields of precision
machines, electronic machines and devices, etc., where a rust-preventive
oil applied to bearings is 45 disadvantageous. In these times when there is
a warning of environmental pollution, the present preservation method can
reduce an amount of a solvent, one of pollution sources, and is valuable if
considered from a global point of view. In the method of preserving a
powder being oxidized, the oxygen absorbent parcel of this invention and 50
a powder being oxidized are enclosed in a container having gas-barrier
properties and the container is sealed, whereby the oxygen absorbent
composition of this invention makes it possible to Inhibit oxidation and
alteration of the powder being oxidized Improve the strength of a  shaped
and sintered body and prevent deterioration of magnetic density by
absorbing water and oxygen in the container and absorbing and completely
eliminating water, oxygen and acidic gases permeating from atmosphere
outside the 55 container, which preservation method has not been possible
by conventional techniques. The present preservation method is simple and
has merits that a  powder being oxidized can be preserved longer, and a
manufacturer can provide products stable in quality, carry out planned
production instead of production after receipt of an order and ship
products abroad by a vessel. 34    



EP 0 454 437 B1 In the method of preserving a metal or a product containing
a metal, the metal or the product containing a metal are enclosed in a
container having gas-barrier properties together with the oxygen absorbent
parcel of this invention and the container is sealed, it is made possible
to achieve the preservation that prior techniques could not achieve by
preventing dew formation and inhibiting rust formation in spite of a sudden
5  change in preservation conditions (temperature and humidity) during the
transportation by air or vessel. Such an improvement in the preservation
makes it possible to manufacture a metal and products containing a metal
such as a lead frame, a shadow mask, etc., according to a plan and
perfectly preserve them without causing rust on the metal even when they
are transported from overseas. 10 Claims 1. An oxygen absorbent composition
containing as a main component a linear hydrocarbon polymer having one or
more unsaturated groups but no carboxylic groups and an oxidation promoter
as essential components. 15 2. A composition according to claim 1 also
containing an unsaturated fatty acid compound. 3. A composition according
to either of claims 1 and 2 also containing a basic substance and/or an
adsorption substance. 20 4. An oxygen absorbent composition according to
any one of claims 1 to 3 which further comprises a humidity adjusting agent
having a viscosity, at 20 to 50 C, of not more than 10 Pa.s (err) and an
equilibrium relative humidity of not more than 70%,the equilibrium relative
humidity of an entire system of enclosing the oxygyen absorbent composition
being 20 to 70%. 25 5. An oxygen absorbent parcel formed by packing the
oxygen absorbent composition recited in any one of claims 1 to 4 with a
gas-permeable packing material. 6. A parcel formed by attaching the
adhesive layer of an adhesive sheet comprising an adhesive and a 30
sheet to a surface of the oxygen absorbent parcel recited in claim 5. 7. A
double-packed oxygen absorbent parcel formed by packing the oxygen
absorbent parcel recited in claim 5 with a. gas-permeable packing material
having a humidity permeability of not less than 1 g/[err].day, an oxygen
permeation rate of not less than [err].day.Pa (1,000 [err].atm.day) 35
and a dust capturing ratio of not less than 50% for dust having a size of
not less than 0.3 [err]. 8 A method for preserving an article from
oxidation during storage, which comprises enclosing the article and an
oxygen absorbent parcel recited in any one of preceding claims 5 to 7 in a
container having a gas-barrier property and sealing the container. 40
Patentanspriche 1. Sauerstoffabsorbierende Zusarnmensetzung, als
Hauptkomponente enthaltend ein lineares Kohlenwas- serstoff-Polymer mit
einer oder. mehreren ungeslttigten, jedoch ohne Carboxylgruppen und mit
einem 45     Oxidationsbeschleuniger als wesentliche Komponenten. 2.
Zusammensetzung nach Anspruch 1, ebenfalls enthaltend eine Verbindung einer
ungesattigte Feftsdu- re. so  3. Zusammensetzung nach Anspruch 1 und 2,
ebenfalls enthaltend eine basische Substanz und/oder ein Adsorptionsmittel.
4. Sauerstoffabsorbierende Zusammensetzung nach Anspruch 1 bis 3, ferner
umfassend ein feuchtigkeit- 



regulierendes Mittel mit einer ViskositAt bei 20 * C ... 50 *C von nicht
mehr ale 10 Pars (10 cP) und 55     eine relative Gleichgewichtsfeuchte
von. nicht mehr als 70. Prozent, wobe! die relative C;leichgewichts-
feuchte eines die sauerstoffabsorbierende Zusammen-setzung einschlienenden
Gesamtsystems 20 70 Prozent betrigt. 35    EP 0 454 437 B1 In the method of
preserving a metal or a product containing a metal, the metal or the
product containing a metal are enclosed in a container having gas-barrier
properties together with the oxygen absorbent parcel of this invention and
the container is sealed, it is made possible to achieve the preservation
that prior techniques could not achieve by preventing dew formation and
inhibiting rust formation in spite of a sudden s  change in preservation
conditions (temperature and humidity) during the transportation by air or
vessel. Such an improvement in the preservation makes it possible to
manufacture a metal and products containing a metal such as a lead frame, a
shadow mask, etc., according to a plan and perfectly preserve them without
causing rust on the metal even when they are transported from overseas. lo
Claims 1. An oxygen absorbent composition containing as a main component a
linear hydrocarbon polymer having one or more unsaturated groups but no
carboxylic groups and an oxidation promoter as essential components. 15 2.
A composition according to claim 1 also containing an unsaturated fatty
acid compound. a A composition according to either of claims 1 and 2 also
containing a basic substance and/or an adsorption substance. 20 4. An
oxygen absorbent composition according to any one of claims 1 to 3 which
further comprises a humidity adjusting agent having a viscosity, at 20 to
[err], of not more than 10 Pa.s (err cp) and an equilibrium relative
humidity of not more than 70%, the equilibrium relative humidity of an
entire system of enclosing the oxygyen absorbent composition being 20 to
70% 25 5. An oxygen absorbent parcel formed by packing the oxygen absorbent
composition recited in any one of claims 1 to 4 with a gas-permeable
packing material. 6. A parcel formed by attaching the adhesive layer of an
adhesive sheet comprising an adhesive and a 30     sheet to a surface of
the oxygen absorbent parcel recited in claim 5. 7. A double-packed oxygen
absorbent parcel formed by packing the oxygen absorbent parcel recited in
claim 5 with a gas-permeable packing material having a humidity
permeability of not less than 1 g/[err].day, an oxygen permeation rate of
not less than 9.87 x [err] 35     and a dust capturing ratio of not less
than 50% for dust having a size of not less than 0.3 [err]. 8. A method for
preserving an article from oxidation during storage, which comprises
enclosing the article and an oxygen absorbent parcel recited in any one of
preceding claims 5 to 7 in a container having a gas-barrier property and
sealing the container. 40 PatentansprUche 



1. Sauerstoffabsorbierende Zusammensetzung, als Hauptkomponente enthaltend
ein lineares Kohlenwas- serstoff-Polymer mit einer oder mehreren
ungesEttigten, jedoch ohne Carboxylgruppen und mit einem 45
Oxidationsbeschieuniger als wesentliche Komponenten. 2. Zusammensetzung
nach Anspruch 1, ebenfalls enthaltend eine Verbindung einer ungesattigte
Fettsdu- re. 3. Zusammensetzung nach Anspruch 1 und 2, ebenfalls enthaltend
eine basische Substanz und/oder ein Adsorptionsmittel. 4.
Sauerstoffabsorbierende Zusammensetzung nach Anspruch 1 bis 3, femer
umfassend emn feuchtigkeit- regulierendes Mittel mit einer Viskositat bei
20  C ... 50  C von nicht mehr als 10 Pars (100 cP) und 55     eine
relative Gleichgewichtsfeuchte von nicht mehr als 70 Prozent, wobei die
relative Gleichgewichts- feuchte eines die sauerstoffabsorbierende
Zusammen-setzung einschlieenden Gesamtsystems  20 20 70 Prozent betrqgt. 35
C   L  M   S* 5. Sauerstoffabsorbierendes Paket,- gebildet durch Packen der
sauerstoffabsorbierenden Zusammenset- zung nach einem der Ansprflche 1 bis
4 mit einem gasdurchl~ssigen Packmaterial. 6. Paket, gebildet durch
Aufbrngen. der Klebstoffschicht einer einen Klebstoff und eine Folie
umfassenden 5      Klebefolie auf eine Oberfldche des
sauerstoffabsorbierenden Pakets nach Anspruch 5. 7. Zweifach gepacktes,
sauerstoffabsorbierendes Paket nach Anspruch 5 mit einem gasdurchlassigen
Packmaterial, welches Packmaterial eine Wasserdampfdurchlssigkeit von nicht
weniger als 1 g/m24Tag hat, eine Sauerstoff-Permeationsrate von nicht
weniger als 9,87 x 10-3 cm3Im2oTag*Pa 10     (1.000 mI/m2 .atm.Tag) und ein
Staubaufriahmevermdgen von nicht weniger als 50 Prozent for Staub einer
GroBe von nicht weniger als 0,3 urm. 8. Verfahren zum Schutz eines Artikels
gegen Oxidation wahrend der Lagerung, welches Verfahren umfaft:
EinschlieBen des Artikels und eines sauerstoffabsorbierenden Pakets nach
Anspruch 5 bis 7 in s5    ein Behaltnis, welches die Elgenschaft der
GasundurchlAssigkelt aufwelst, und Abdlchten des Behilt- nisses.
Revendlcatlons 20  1. Composition absorbant l'oxygbne contenant comme
composant principal un polymbre hydrocarbone lin6aire ayant un ou plusieurs
groupes insatur~s, mais pas de groupes carboxyliques, et un promoteur
d'oxydation comme composants essentiels. 2. Composition selon.la
revendication .1 qui contient egalement un compose de type acide gras
insature. 25 3. Composition selon l'une des revendications 1 .et 2,
comprenant dgalement une substance basique etlou une substance
d'adsorption. 4. Composition absorbant l'oxygeno selon l'une quelconque des
revendications 1 a 3, qui comprend de 30     plus un agent d'ajustement de
l'humidite ayant une viscosite, entre 20 et 500C, ne d6passant pas 10 Pa.s-
(110~ cP) et une humidit6 relative a l'4quilibre ne d6passant pas 70 %,
I'humiditd relative a l'equilibre de la totalit6 du systame contenant la
composition absorbant l'oxygbne etant de 20 a 70 %. 5. Ensemble absorbant
I'oxygbne forme par emballage de la composition absorbant lPoxygbne
indiqu6e 35     dens l'une quelconque des revendications 1 a 4, avec un
matdriau d'emballage permeable aux gaz. 



6. Ensemble form6 par fixation de la .couche adh6sive d'une feuille
adh6sive comprenant un adh~sif et une feuille & la surface de l'ensemble
absorbant I'oxygone indiqu6 dans la revendication 5. 40 7. Ensemble
absorbant l'oxygbne & double emballage forme par emballage de l'ensemble
absorbant l'oxygbne, indiqu6 dens la revendication 5, avec un matdriau
d'emballage perm6able aux gaz ayant une permeabilite A l'humidite d'au mons
1 gIm2j, une vitesse de permeation de l'oxygbne.d'au momns 9,87 x
1J03cm3/m2.j.Pa(1 000 Ml/m2.atm.j) t.un. taux de capture des poussibres
d'au moins 50 % pour los poussibres ayant une taille d'au moins 0,3 nm. 45
8. Procedd pour prot6ger un article de I'oxydation pendant le stockage qui
consiste & enfermer l'article et un ensemble absorbant I'oxygand selon
l'une quelconque des revendications 5 a 7 precedentes dens un r6cipient
ayant la propriete d'arr.ter les gaz, et la fermeture etanche du recipient.
50 55 36    


