SPECIFICATION STORAGE METHOD 5 TECHNICAL FIELD [00011 The present invention
relates to a method of storing food, drink, chemicals, electronic parts, and other products. 10
BACKGROUND ART [00021 To protect the contents for distribution, cold storage, treatment,
such as heat treatment for sterilization, the packaging material used for packaging food and drink is
required to have various functions, for exampig Rigfirangagyepcy 15 for ensuring outside view of the
contents, etc. in addition to mechanical properties, such as strength, resistance to cracking, and heat
resistance. Recently, oxygen barrier properties for preventing oxygen from penetrating into the
package to protect packaged foods from oxidatipa Garberfigxigs barrier properties, and barrier
properties for preventing fragrance from escaping are also 20 required. [00031 Sheet and film
made of polyolefin such as polyethylene and polypropylene, polyester such as polyethylene
terephthalateHEEHNIondlipiiaticipolyamide such as nylon 6 have been widely used as the packaging
material be Q@ of their 25 easiness of handling and processing in addition to their excellent
transpareni@ mechanical properties. However, in view of poor barrier properties against gaseous
substance, such as'Bxygersthe packaged ceivenis are washy & pdiked iy okiddtidmrikkirther, in view of
easy transngi%giopc Sflae\fgétaggi%arblgn d(ji(%lx'det,htgre spoed{l Ih;;eS of the contents is unfavorably short.
30[00041 A plastic con alnerp(%o%’e, e 03 malrﬁy made of polyester such as polyethylene
terephthalate has been widely used for storing tea, fruit juice, carbonated drink, etc. In the plastic
bottlesosmallxsizee: platli Pritieg have come to be dominantly used with years. Since the surface area
per unit volume 35 increases with decreasing size of the bottle, the shelf life of the contents packaged
in a small-s[299%bttle is likely to become short. Recently, the application of the plastic container has

been broadened, forexapial&, @%t%ﬁ@lﬁg?&xﬂgﬂ%ilﬁﬂgdﬂm&&%E%Q?%&%ﬁ@ﬁ%ﬂb]@|§§tiC
P

bottle and the sale of hot teg packaged in plastic bottle. These new_ applications of plastic bottl

require to sHfRirtheR EATHr &k THEY %%ﬂie%@&@ﬁ%@%é@%&erlaP?%GM%QéQ agngito
properties againdtigdsaorisosibsianchasdcinaibaxyientibhasfoeer propleseddh usenfiipareads of a

combj}r;gﬁortlr?%f gtﬂgo L;%egrgwgﬁjcaﬁg %%sin r?%gw}t?ionedbea ove %nd a %z@tbarriter resi?l, such as 10 _
polyvinylide 5¢ XA SO oF LRlBITFA & Cal PoRAY: W dBRSTARFBLgh a film
laminated witlvpetyidnyidehen shitaréder hovesigtmacgads baaikipgppadieeatdegetdent of storage
E‘t’rr]‘;iéigg_s\;irigﬁacagfggfbupsé?gr‘eﬁ‘%%%% PGSR UL PEELIR GRS NI APl RO into
the package to protect packaged foods from oxidation, carbon dioxide barrier
properties, and barrier properties for preventing fragrance from escaping are also
20  required.
[0003]

Sheet and film made of polyolefin such as polyethylene and polypropylene,
polyester such as polyethylene terephthalate (PET), or aliphatic polyamide such
as nylon 6 have been widely used as the packaging material because of their

25  easiness of handling and processing in addition to their excellent transparency
and mechanical properties. However, in view of poor barrier properties against
gaseous substance, such as oxygen, the packaged contents are easily spoiled by
oxidation. Further, in view of easy transmission of flavor and carbon dioxide,
the shelf life of the contents is unfavorably short.

30  [0004]

A plastic container (bottle, etc.) mainly made of polyester such as
polyethylene terephthalate has been widely used for storing tea, fruit juice,
carbonated drink, etc. In the plastic bottles, small-sized plastic bottles have
come to be dominantly used with years. Since the surface area per unit volume

35 increases with decreasing size of the bottle, the shelf life of the contents packaged



copolymer and polyvinyl alcohol are free from the environmental pollution. 15 However, the gas barrier
properties of a multi-layered film having a barrier layer made of these resins largely decrease when the
contents with high water activity are stored, when the package is stored in atmosphere with high
humidity, or when the package together with its contents are heat-treated for sterilization, although

exhibiting apd g DRLTIRI PLORAITESIR APRSREE WU elativel o 20 RUTICH 10008 the A

xylylene -containing polyamide obtained by the polycondensation of xylylenediamine and aliphatic

dicarboxyli®hesiiqeansaiagy, e broxdse ohidmaraamln-Ryjlen salamimxsaemadipié acid has
high barrier prapeeies #v-A886ps8 SasERUP SUPBIaAES SN ASIYOeRI 8 RBERRA HRXIdEASin

compared with ethylene-vinyl alcohol copolymer and polyvinyl alcohol mentioned above, polyamide
MXDB6 is s@@%ﬁ%%@%as@?ﬁ%%ﬁé?ﬁ i PRFHOhiMABHY, R KGRI FRAOTIM i e barrier
properties ahipedesatBOs Vi atiidinrdperR{ds30A resin having function of capturing oxygen in a
container erlf %ﬁeventing outside oxygen from entering into the container has been developed and
applied to a t9 “layered bottle. In view of oxygen absorption speed, transparency, strength, and
processability, a mulv-iaypresdthkebaaying prgpsibassieptayest mase ot polpatnide: MXDI6 adich is
blended with_a transition metal 35 catalyst.has been propesed as the oxygen-capturing bottle.
Fowever. (08 Do e g D T e e R D e W06 o
reduce the Shrerytipbistsine§0008dnipandrpgen-aadtargnstbehnieueenithcwtalsisy transition metal,

an 5 qyygen ARIIRARN Mt as %ﬁ?l@ﬁ%%ﬁ&?l@%ﬁﬁ{)ﬁl@%%@ﬁ{ﬁi LAa%elyWRICh4El7ES the

oxidation of a reduced product of a reducible or%?nlc compound by oxygen. According to Patent

DocumentsAiB 338k enfBarlanppadias herslysnitigave ahdo et ranseand € an B atiew
humidity. Hawgyakithe haepeser measherhraguites an Reditianalprasass oh reduekohsiirddcible

organic 10 compound, and therefore, the reduction in_costs is desired. [00091 Patent Document 1: JP

Patent 292530% PaterflDER GAEH SN YP H LAl Pl gy sEtydeneevar alaeRel oN [00101
An object ot¢pelpiasentndvesiiens e lsolvel thecabeydroiabibmsraridpreddesa ptdragemethod

extonkite ra LR D GAF VA THLAB T 9o B S o e A R e sing a
polyamide nesidehaf/ifg sespecific langedgndpositicr is repridwe domt ¢hésinmadintioghofvisght. ddtévirtyention
is based O”atP .Ss igldéagw%%g%i%lpackage is stored in atmosphere with high humidity, or
when the package together with its contents are heat-treated for sterilization,
although exhibiting good gas barrier properties in atmosphere with relatively low
20  humidity.
[0006]

A xylylene -containing polyamide obtained by the polycondensation of
xylylenediamine and aliphatic dicarboxylic acid, particularly, polyamide MXD6
obtained from m-xylylenediamine and adipic acid has high barrier properties

25  against gaseous substance, such as oxygen and carbon dioxide. As compared
with ethylene—vinyl alcohol copolymer and polyvinyl alcohol mentioned above,
polyamide MXD6 is superior in the gas barrier properties at high humidity, but
slightly inferior in the gas barrier properties at moderate or low humidity.
[0007]

30 A resin having function of capturing oxygen in a container while
preventing outside oxygen from entering into the container has been developed
and applied to a multi-layered bottle. In view of oxygen absorption speed,
transparency, strength, and processability, a multi-layered bottle having a gas
barrier layer made of polyamide MXD6 which is blended with a transition metal

35 catalyst has been proposed as the oxygen-capturing bottle. However, the



Namely, the present invention relates to a storage method comprising: placing a product to be stored
in a package and storing the package containing the product under irradiation of light, at least part of
the package comprising polyamide (A) which is obtained by polycondensation of a diamine component
30 comprising 70 mol % or more of m-xylylenediamine and a dicarboxylic acid component comprising

70 mol % o AR R EelifGRAUBIRNEARARMI S 201GV RO IR0 RO 0P ARG IRR1S1

According to the present invention, gas barrier properties of package 35 are improved by a simple
and easy m¥khapdad adeipachagduessite afsrapreffectively protected from spoilage. Therefore, the
present invéggeg]is of grate industrial value. BRIEF DESCRIPTION OF DRAWINGS 5[00141 Fig.
1 shows a spectral distribution curve of light source A used in the example. . . Fig. 2 shows a

spectral distribution‘ttiAR SFIGHR SSRE B8 deahnigicavaihpit Yomg andtiem @stalraistribution
curve o lighikseuicaksssatlon Het®xanple been HigpdssidoPs eeapasb@l slistiibutian ¢ @y evfitight
source D used in the example. 15 ST%&)D{f FO({;}%ARRYI(IHVG&?%%T THEJNVENTIO!\é}[é)OlSl

At least part bR FAGGTSRUCR o i d SIS RIMRE 8r st (e CRF MG CRTEESBERMEY by the
polycondenssaiigenof aAdieoniiagomPatant Bampoisings 7 Chmokygon hareiof mexphtersdiamine and a
dicarboxylic acid 20 component comprising 70.mol % gr mere gf a, @ linearliphatic. dicarboxylic acid
aving 4 108 Sl ol Lo B TR VB e and oo
heat resistapmamﬂam@égsémm}aimﬁemmmiwaipWSMa%mm(ﬂa)emdum}gliseggwmol %
or mofg, Prefarablv.{® MRk RLagre, and AR RsIehaRiaqmeldpey more (each inclusive of

100%) of m-xylylenediamine. The dicarboxylic acid component comprises 70 mol % or more,
preferably 189481 9% or more, more preferably 80 mol % or more, and still more preferably 90 mol % or

more (eachpRglisivie RiHO%e) 10f Fr@-irearaliphadis dicarboxylic acid having 4 to 30 20 carbon
atoms. 100171 Examples of other diamines usable in combination with mxylylenediamine include

an aliphaticidfidfhdurenertétrdmellentdisthihe, pentamethylenediamine,

2-methylpentanediamine, hexamethylenediamine, 35 heptamethylenediamine, octamethylenediamine,
nonaTﬁthy ﬁgggm%BWﬁwme o_Iodecamethernediamin_e, o o
2,2,4-trimet e nedi : 4,4-trimethylhexamethylenediamine; an alicyclic diamine,
such as 1,3l0@&(@minomethyl)cyclohexane, 1,4- bis(aminomethyl)cyclohexane,
1,3-diaminocycloheﬁ%ngbj%,é-gﬁrﬂglg%g%% S8 %ition is to solve the above problems and

provide a storage method capable of easily enhancing the gas barrier properties

of package.

20  [0011]

As a result of extensive research, the inventor has found that the gas
barrier properties of the package comprising a polyamide resin having a specific
unit composition is improved by the irradiation of light. The invention is based
on this finding.

25 [0012]

Namely, the present invention relates to a storage method comprising:
placing a product to be stored in a package and storing the package containing
the product under irradiation of light, at least part of the package comprising
polyamide (A) which is obtained by polycondensation of a diamine component

30  comprising 70 mol % or more of m-xylylenediamine and a dicarboxylic acid
component comprising 70 mol % or more of a,wlinear aliphatic dicarboxylic acid
having 4 to 20 carbon atoms.

[0013]
According to the present invention, the gas barrier properties of package

35 are improved by a simple and easy manner and the packaged contents are



5 bis(4-aminocyclohexyDmethane, 2,2-bis(4-aminocyclohexyl)propane, bis(aminomethyl)decalin, and
bis(aminomethyl)tricyclodecane; and an aromatic ring-containing diamine, such as bis(4-aminophenyl)
ether, p-phenylenediamine, p-xylylenediamine, and bis(aminomethyl)naphthalene. [00181 10Examples
of the a,@-linear aliphatic dicarboxylic acid having 4 to 20 carbon atoms include an aliphatic

dicarboxylic.a¢id; § SRR (i SHLIHIIC ac9 RURGILC Gy, PUBSHC; Al AZRIAC, R, Adipic
acid, sebagfc acid, %&ecamed%oic acid, I<'3lgr)lld%odecanedlll%%l acid, vl\?ith adipilc acid and seoba%lci?:l acid
being prefe%lfhfh!%;‘(léﬂhﬁﬁisl@)f other dicarboxylic acids usable in combination 15 with the a,m-linear
aliphatic dicarboxylic acid having 4 to 20 carbon atoms include an aromatic dicarboxylic acid, such as

terephthalic_acid, isophthalic acid, and 2.6-na€£thalenedicarboxylic acid. The dicarboxylic acid
component]ﬁ% Qﬁ%&%@&%% NSt of preferably 1 to 20 mol % and more preferably

3 to 105mol ¥ M¥hen the dicarboxylic acid component contains 20 isophthalic acid, whitening just after
processing can be prevented more effectivel [i% 191 The production method of the polyamide
(A 5 ot particulant FrAeThoAT 2 @ pAUENICBH By rCkSS T RbAUHAE kA Bl TForization
conditions. @b#nspdall amount of monoamine or monocarboxylic acid may be added as a molecular

weight modifier durilcE\ ttf S@lol%csogden%g}iﬁn d1‘osrt R oltljtlilgirpg &P\g P Xflrﬂicdg.lﬁo%@nlilcsig é%)ll %roduced,
for example, by hea i%g a nyPon Saltof m-xyly]Iene lamine and a iplg acid in the presence of water
under presstrenapteallowing the polymerization to proceed in a molten state while removing the 30

waterggided and thewaterfiminatad by PRAGRRRIAN ABAIY SnPARIITE (MGG produced

by adding m-xylylenediamine directly into molten adipic acid and allowing the polycondensation to
proceed un@éﬁﬁtﬁl@spheric pressure. In this method, the polycondensation is allowed to proceed by

continuously addingm-xylylenediamyaetio paiRicAridisA é‘ﬁrt@erﬁﬁiﬁg%iﬂ ibade Bagdienisyatem in
uniform liquid state and heating the reaction system during the addition so as to prevent the reaction
temperaturé& &ing lower than the melting points of oligoamide and polyamide being formed.

[00201 Polyamide (A) produced by the melt polymerization may be further 5 subjected to a solid-state

polymerizatj m og S I'm izati %{\m(w is not particularly limited
and :}l@y bél%%% @?ﬁ% c%o% ﬁmlﬁg\%ﬁ 0 ization conditions. [00211 The
number avdeibmolecular weight of polyamide (A) is preferably 10 18000 to 43500 and more

preferably 20000 to 30000Q., WVithi bove ranges, the t resistance and. processability are good.
[00221 The relativ_e%s%gssl%f é’fr%réfy%?rln% e ?%{?se %lrse?(efré%gﬁ? g0 g é?rrhbsrén garge e?ggﬁyfl ?ﬁcﬁ%.?, and
still more preférablglz 5 whgainydithintiie naligenddngaton {9, diemuek ¢atitiensedurs in the

extrusion fo&HHﬂﬂvié@ﬁéeW MBKNDL GRS of m-xylylenediamine and a dicarboxylic acid

20 component comprising 70 mol % or more of a,wlinear aliphatic dicarboxylic acid

having 4 to 20 carbon atoms.
[0016]

The polyamide (A) has high gas barrier properties and good heat
resistance and processability. The diamine component of polyamide (A)

25  comprises 70 mol % or more, preferably 75 mol % or more, and more preferably
80 mol % or more (each inclusive of 100%) of m-xylylenediamine. The
dicarboxylic acid component comprises 70 mol % or more, preferably 75 mol % or
more, more preferably 80 mol % or more, and still more preferably 90 mol % or
more (each inclusive of 100%) of a,wrlinear aliphatic dicarboxylic acid having 4 to

30 20 carbon atoms.

[0017]

Examples of other diamines usable in combination with m-
xylylenediamine include an aliphatic diamine, such as tetramethylenediamine,
pentamethylenediamine, 2-methylpentanediamine, hexamethylenediamine,

35 heptamethylenediamine, octamethylenediamine, nonamethylenediamine,



to tenter the extruded film or sheet and control the size of width. [00231 The relative viscosity
referred to herein is a ratio represented by the following formula: 20Relative viscosity = (t)/(to)
wherein t is a dropping time of a solution of 1 g of polyamide (A) in 100 cc (1 dL) of 96% sulfuring acid
measured at 25 C using Cannon-Fenske viscometer, and to is a dropping time of 96% sulfuring acid

measured 1P RS IANIEIONE Hh dafahAmAEHA TIANRE | ,Elud&‘?ﬁé’é%gﬂ additive, such as an

impact strength modifier, for example, various types of elastomérs; a nucleating agent, a lubricant of a
type of fattyhaesiaraaiidelonedeaansag: o hdidransdpybhcompeiind cand pgarie ormakgasléchalogen
compound, &R exXiganty oy 5@@%&3%@{&9@&@%@@?@%@@, hindered amine compound,

hydrazine compound, 30 sulfur compound, an @ osphorus compound such as sodium
H

d ]
hypophosphiteattaessthilissplabssiare. caiditA N BOpHISBATE AL HZGASRIBNFRSIIMSHERShite, a
heat stgbilizgs(amatitirsisetib@tidnaagninan 2iravitieh abisebel olas:819prpisgnzotriazole

compound,.a mold.relea nt, lasticizer, a colorant, flame retardant, and an alkali compound for
revoming e Ba BB A, B EOB RO BIGRE USRS 48 0, AEA Do
properties afithe qoatkianmatdeastipartsoicivhishtdhprisesophkyanilde iA), is iptproybehbylitne irradiation

of light. Namely; laging a product to be stored intg\a and then irradiating the package with
light, the o g%r%%ﬁ?eoﬁ %Irgcl)lpnegrtiglsl%g# tlﬁt(eapr)%lclk%lag crim)c?é) aggg %c?e pralree'vent the quality of the packaged
product fro Qéfdriorating by oxidation. The wavelength of light for irradiation is preferably 10 to 1000

nm, meye preferably:c0.to 800, angh-$illmors;BIRIerAR 9018 1AM 19491, Jae spectral

distribution curve of the light for irradiation preferably has a peak at'600 nm or less, for example, at
405 nm, 4363KRPI5A60HRS, 1BTP8 s ansal it akic A5crEhexsBe AfdoPBd3 #meYooped acid, The

i||UminanCe@ﬂﬁ&ﬁ@ﬁ@ﬁﬁ%ﬂéﬁﬁ%iﬂpﬁﬁ@é@ﬁ%é@@ &%&QQOQM,JHHB?C Q{&@,@-@Béléﬂoé)ciﬁ,loooo lux,
and still more preferahly 3000 to 10000 lux. 100271 15The temperature during the irradiation of light is

preferably FH66ReHGE priferibfy dots errediong Al mBi RetRis SR as badiftfitfithe above
ranges, thelwiygeprifuisaissidtxahipees@itather idieasiyxetucrads ews dihdeoxy geim battigibaroperties

are improved.easily by the irradiagion of.light. The irradiation time may, be determined according to the
reco end@@g%?ﬁg%(ﬁrﬁg%rcgfﬁﬁg%gﬁt Ky R o%r]?'{;]?c?r‘éﬂdég é&%g.(‘[@f&ﬂﬂom%he degree of
improving tiecbxglgembarmienpro déctiesorriasaependihgaspendpktteniie ntcod pelyainticel (A adhe
package and the illumin f light.. Ip. view of improwing the oxygen.barrigr properties, the content of
Payarmide CL1 2 B T BB, Tt when
another resiions divrdephiithlpoiathideam p st nrefgselianiide 2Q) imoth® paxskageres preferably
L to 50% by eighiiand mete Rigferablygiier ffte yyaiohly 10e aveiaas.dhickpess ol e package is

preferably 10 to 3000 m. The average thickness of the layer containing polyamide (A) is preferably 1 to
400 péA? 30 L hibadisraradapih e usiHstiHer ITEGSEEKAg € HRCR DRENAIEIaOTe Sdfstdd flith light
with a wavelgngd) of 10 to 1000 nm at an illuminance of 100 to 10000 lux, the oxygen transmission

after 24-h irradiation reduces preferably to 1 tq 75% and more preferably to 1.to 70% of that before
irradiation. [00291 35 B@M&“ﬂ%h@iﬂ?ﬁ&ﬁ@a&?&&é AL ieh HhReH OB e el

and it can be produced by a known method under known polymerization
conditions.

25 A small amount of monoamine or monocarboxylic acid may be added as a
molecular weight modifier during the polycondensation for producing the
polyamide. Polyamide (A) is produced, for example, by heating a nylon salt of
m-xylylenediamine and adipic acid in the presence of water under pressure and
allowing the polymerization to proceed in a molten state while removing the

30 water added and the water eliminated by condensation. Alternatively,
polyamide (A) can be produced by adding m-xylylenediamine directly into molten
adipic acid and allowing the polycondensation to proceed under atmospheric
pressure. In this method, the polycondensation is allowed to proceed by
continuously adding m-xylylenediamine to adipic acid so as to maintain the

35  reaction system in uniform liquid state and heating the reaction system during



bag of multi-layered film, a bag of multi-layered sheet, a multi-layered bottle, a multi-layered blown
bottle, a bag of single-layered film, and a single-layered bottle. For example, a single-layered film of
polyamide (A) practically not stretched or a multi-layered film practically not stretched having at least
one 5 layer of polyamide (A) can be formed into various types of packages, for example, a bag-shaped

container, %{&dﬁ?%ﬁsé%eéé%'%‘}&%tpt@ﬂ%"wﬂ%o%f YAHBUPRES R B@H%i MAQUENES «fAPS for

containers, etc. by a known production method under known production conditions. [00301 10A
monoaxiallysilbiagi et nbg dam steacads palia-nida e e lesned-at least one polyamide (A)
layer may big)f@gped into a container. Also, a multi-layered non-stretched film may be thermo-formed
in to a cup container. Further, a laminate of a polyamide (A) film and paper mayébe formed into a

multi-layered contaih@ly dde & REACRS e L ravlE@e B KRR B3 86 B hAE thod under
known prodyigipiteentitionsliiDaddle byaynpieszatibe. redins laechpatifiioldha dayer other than the

e D
polystyrenebpalasternsuehlasipohkinkane tepephthatate t rondibrdipolyelefin, and polyamide other

than polyanw'j@ﬁ\). These resins may be used alone or in combination of two or more. [00321 Various
products may be placed in the package and stored therein. 25 Examples thereof include various

products, for examplddiguichbieinkyviigraizk povesraorpeistetsefasohiagigad®fsonrdtuiabiood, fresh
noodgo bolledRpele; sialaRepesedioRs aligraimanioproget, sobie i eRemical,diguid or
paste medicine, cosmetics, and electronic parts. [00331 30A multi-layered container is preférably used
when a prodbetiemt Fgktater asdryqsesesbdlWie BroPackage is exposed to high humidity during
storage, anfhyyhe the package is heat-treated for sterilization, such as retorting and boiling. 35
EXAMPLES [00341 The present invention will be described in more detail with reference to the

examples and compata e EmPREOSHS AL RAYiR ERGGI ¢ et Btesdarh ind -Sctihé-Bf theRvention is
not limited terdfefaloying axamplesd Eidlaxygenbefi@ndnissionebiie patkage (hetienardfimywas

measyited By B ol na e o000 Y R e o RSN S M eby making it easy
to tenter the extruded film or sheet and control the size of width.
[0023]
The relative viscosity referred to herein is a ratio represented by the
following formula:

20 Relative viscosity = (t)/(to)

wherein t is a dropping time of a solution of 1 g of polyamide (A) in 100 cc
(1 dL) of 96% sulfuring acid measured at 25 °C using Cannon-Fenske viscometer,
and to is a dropping time of 96% sulfuring acid measured in the same manner.
[0024]

25 Polyamide (A) may be included with an additive, such as an impact
strength modifier, for example, various types of elastomers, a nucleating agent, a
lubricant of a type of fatty acid amide or metal salt of fatty acid, a copper
compound, an organic or inorganic halogen compound, an oxidant, for example,
hindered phenol compound, hindered amine compound, hydrazine compound,

30  sulfur compound, and phosphorus compound such as sodium hypophosphite,
potassium hypophosphite, calcium hypophosphite and magnesium hypophosphite,
a heat stabilizer, an anti-discoloration agent, an ultraviolet absorber, for example,
benzotriazole compound, a mold release agent, a plasticizer, a colorant, flame
retardant, and an alkali compound for preventing the gelation of polyamide resin.

35  [0025]



Each film before or after irradiation of light was measured for its oxygen 10 transmission (cc/m2. day
atm) in an atmosphere of 60% RH (relative humidity) according to ASTM D3985 using OX-TRAN 2/21
manufactured by Modern Controls, Inc. The gas barrier properties are better with decreasing
measured value. The oxygen transmission after irradiation was measured 24 h after starting the

rradiation at t t i S q
Irradiation at tempeya) %%%%%QB‘E‘%_Q«?‘?E’L‘E[&G%@B%g&?@%@&?&%@%% '8?'&%‘@%?&%%@?35“%

at 23 C while shielding the film from light. [00361 (2) Oxygen transmission of bottle Each béttle before
or after iradfas6PaT tighmhaehhrenprtesarily Hihisimegioredbpshreigagiationaah) in an

atmospher%gh%.(?o%ﬁhleg B}%ﬂ%éh’?gbé) keoaﬁ@t%%ogeaﬁéagiﬁﬁmgm& éH&’%B&?CCOfding tP
ASTM D3985 using. OX-TRAN 2/61 manufactured by Modern Controls, Inc. The gas barrier properties

are better wWiFPGaRFIAE R Rask ARSIV dIgh e 116 GEHEPANRATESH REgRsT Thesud s waskAgasured
24 h after siagdiegdbe i petatian ahienpgidiust tasprbiedeEpebample dbgexygeigansmission

was also 25 measured 3 C whjle shijeldi e .bottle from.light. [00371 The fallowj ight sources
oo e TR B0l LB Wavane Sl R o AUBTECR0E PXRLS o bter s iy
manufacturetbby Patesanig. Zltets @i alndjsinldutall ausye threfecdlidysHO@Wndr730Riga.l. In  Light
source B: Hi RI fluporescent | Model FL40S L-EBDL) manuyfactured. by: Panaspnic, ;The spectral
a%l%h% nCI‘aelrﬁE)S IbBlé?lE{lgﬁ%H‘Ve [6) %e)b]%ﬁ?lflo 11'1'3%1131}/1012.'\%)6‘8 eﬁrﬁ]cl')_lfgﬁiio

distribution CUrve thereot is Shown In source halogen lamp BU)
manufactured8skatrei{asenior Térs sfrectred dibidbatidi urme thivevhisisHowmirbFynsa, 589 Light

sourcedP: Lﬁﬁg Lifgosﬂlﬁp QS@AMQQ?QQQ/}QQVMWL) manufactured by Panasonic. The spectral

distribution curve thereof is shown in Fig. 4. Each spectral distribution curve is catalog data offered by
Panasonic. [@)@%@1 5 EXAMPLE 1 A three-layered preform (26 g) of polyester layer/polyamide

layer/polyester |ayeTW@$lR[ﬁﬁ%‘é§ﬂ:@bﬂP£%‘éﬁﬁﬂdm&’é@%M§ié@i@%ﬁe’i’éﬁ%ﬂ&%@@@@ﬂ?@i@@ [XD6, MX
Nylon S6007 manufactured by Mitsubishi Gas Chemical Company, Inc.) as polyamide (A). After
cooling, the"BP&foRTFIGEE B %Bm%&QQp&bﬂﬂé,m&daﬂrglkfaé%ﬁiﬁgeéw@iﬂﬁeﬁm@%l&m 4x.

multi-layerefdd2itle. The polyester layers were formed from polyethylene terephthalate (1101
Shendetiachiorootiind LW By O e A0 AL UBReH CRBB e CA) e e iy erec
bottle was 6oty prefightblhe 16 061@garilickilé ssatpatyésteblaydi/mol@i(ide Bliehpohlester layer
at the barre}, portion, ot the ultlavered RRUG Was A 3P B IVARLPT easily reduced, i.e., the
oxygen barrier properties are improved easily by the irradiation of light. The
irradiation time may be determined according to the recommended storage time
20  of the contents by a known storage method.
[0028]
The degree of improving the oxygen barrier properties varies depending
upon the content of polyamide (A) in the package and the illuminance of light.
In view of improving the oxygen barrier properties, the content of polyamide (A)
25  1s preferably 0.1 to 100% by weight and more preferably 1 to 100% by weight.
When another resin is blended with polyamide (A), the content of polyamide (A)
in the package is preferably 1 to 50% by weight and more preferably 2 to 10% by
weight. The average thickness of the package is preferably 10 to 3000 um. The
average thickness of the layer containing polyamide (A) is preferably 1 to 400 pm
30 and more preferably 5 to 400 um. When the package mentioned above is
irradiated with light with a wavelength of 10 to 1000 nm at an illuminance of 100
to 10000 lux, the oxygen transmission after 24-h irradiation reduces preferably to
1 to 75% and more preferably to 1 to 70% of that before irradiation.
[0029]

35 The package may be a known storage container hitherto used, such as a



The oxygen transmission of the obtained multi-layered bottle measured by shielding the bottle from
light was 0.012 cc/bottle day 0.21 atm The obtained multi-layered bottle was measured for the
oxygen 20 transmission under irradiation of light at 200 lux (light source A). The oxygen transmission
was reduced to 0.008 cc/bottle day 0.21 atm, showing good gas barrier properties. The measuring

temperaturg A3 Gl S Lesd A S hau B (AR M aa apRlica £eIaN d2 9300 25,

EXAMPLE 2 A multi-layered bottle produced in the samé manner as in Example 1 was measured for

the oxygen Hansisesadblny sdhnttlnan el s mkaipiencdyiabps fondrendiaghe Igrred3o00 lux

(light source,fit1d hersy eeRHBRS RishiYIMas secu ¢AhB0Pea{RetS) daXcAZhatAbtshowing
good gas 30 barrier properties. The measuring temperature was 23 C. The content of polyamide (A) in

the multi-lay&tetrBetetiag 6dbipy Vrdrmhil {obRpacEsallPIe fretched RayimgiafdradtoRife
produckd indResaMmppantiide dd )rexapgia hyhEn3s measusas ies hepaxiger i Fosmissioply) the
same manner as in Example 1 except for irradiating light at 5000 lux (light source.M. The oxygen
ranrssio WA TLBHCEL D OO CEHHIE D190 S CEh B 00 GRS AFar BRUSHIES. The
measuring temdpetaticie: was 2 €5, Hae cdntennoh podyaeitte K)drkihesmubtrddyerdchboitiehwés 6% by
weight. 5[0%11 el%)f{%l})/lPLE 406‘ ngﬁghl%x%%ﬁgigggle produced in the same manner as in Example 1 was

measured for the oxygvt‘afﬁ1 fansmission i the sare manner as in Example 1 except for irradiating light
at 8000 lux Rﬂ]@ﬁfﬂsource C). The oxygen 10 transmission was reduced to 0.003 cc/bottle day 0.21

atm, sfgpwing good ﬂ%ﬁ&%gﬁ{ﬁlcg%%rﬂ?éxﬂﬁ% MGABMING MR ARG WAS1£31 Gy dae FaRient of
polyamide (A) in the multi-layered bottle was 8% by weight. [00421 EXAMPLE 5°15A dry blend of 5%

by weight ohpBly:EakyRAcHE RePakIBLdN X Ny RS uaT hedeuraetiatony Mrsabishi GAdsehamical
Company, IpG.) 139 PRlyamidsadranchaa’aiby welgMofirayrirsienedarephthalgiecthtQiner.

manufactured by Invista) was injection-molded into a single-layered preform (26 0. After cooling, the
preform wa BISReR GidaEke BhXiRmvarateritg dhdeamshiAg ot ptah 266 dRiFered bottle.

The averaggtiligkngss &d i baiiiel pombssefl dhethoilievas p0R mroducedleyaxkaswtiansmission of

the ofained oi1gle oy <red OHIE TEP RS PY SHUEIADg s, BRI fom ot wes 0.035 cofbotte day

[0031]

Examples of the resins for constituting the layer other than the
polyamide (A) layer of a multi-layered container include low density polyethylene,
high density polyethylene, linear low density polyethylene, polypropylene,

20 ethylene—vinyl acetate copolymer, polystyrene, polyester, such as polyethylene
terephthalate, modified polyolefin, and polyamide other than polyamide (A).
These resins may be used alone or in combination of two or more.

[0032]

Various products may be placed in the package and stored therein.

25  Examples thereof include various products, for example, liquid drink, liquid,
powdery or paste seasoning, paste food, liquid food, fresh noodle, boiled noodle,
grain, processed food of grain, milk product, solid or liquid chemicals, liquid or
paste medicine, cosmetics, and electronic parts.

[0033]

30 A multi-layered container is preferably used when a product with high
water activity is stored, when the package is exposed to high humidity during
storage, and when the package is heat-treated for sterilization, such as retorting

and boiling.

35 EXAMPLES



The obtained bottle was measured for the oxygen transmission under 25 irradiation of light at 2000 lux
(light source M. The oxygen transmission was reduced to 0.005 cc/bottle day 0.21 atm, showing good
gas barrier properties. The measuring temperature was 23 C. [00431 EXAMPLE 6 30A bottle was
produced in the same manner as in Example 5 except for using a dry blend of 2% by weight of
polyamide %bgg 98% by weight of polyethylene terephthalate. The oxygen transmission of the
obtained bottle measured by shielding the bottle from light was 0.039 cc/bottle day 0.21 atm. The
obtained bottle was heatfernfortrendigi et esasseidverh thenn d g ihante e e metaple 5

except for igRgigting light ahaQRRIPXUBRESAES RS andI6haReING e NEaDY e tRMBGHAEHES to 10

C. The oxygen transmission was reduced to 0.015 cc/bottle day 0.21 atm, showing good gas barrier

properties. [0R8 PERK AMERED AsAlcligidrdtetbe fRllomin8rexAsPERy e M BSIPEEEE (A)

layer/nglon riayeh sk aretitlee g iykasio dietlaaxilyleng edipansiga M iyyibe &308vimanufactured
by Mitsubis%gs hemical Company, Inc.) as polyamide (A). The nylon 6 layers were formed from
UBE Nylon Bmanufactured by UBE 10 Industries, Ltd. The thickness of nylon 6 layer/polyamide
layer/nylon B@E8&r was 5 m/sm/5m. The content of polyamide (A) in the multi-layered film was 35% by

weight. (1??;(0)%%89 grgglsrlnsigsion ?%t%% obtained multi-layered film measured by shielding the film
from light was oSz, c?a_y atm: 15 The 0 ained film was set to a jig which held the film with one
surface being exposéatiofihe hefoumadirfamospisrt emdiihebtheasufersubethfpinitontacenith

nitrogeg SUEAM ARELMEAIUEARATORIE QXYO6R UANSIIBRIORORdrAdiatan LAt ALARARWX (ight

source C). The oxygen transmission was reduced to 5 cc/m2. day atm, showing good gas barrier

[ y g
properties. FeRODORLEBAPMeRpRfattmnga9 X0l 400252 xamnta gt gred byAMigdesBtained in the

same mannesR&HEXanPla i assmaasidiefigrdhe usen dResMits R ipdhe saMR Manear as in
Example 6 except for 25 irradiating light at 7000 |ux (light source A) and changingé’;%e measuring

temperaturd B0USC. THE BXVEER Hansmssinhidtetetitiadipldon i Inaay ket 24nB it good gas
barrier propsyaiesn D046 IrEadAMBIEa9 BhhberfitnabthisadiaEamal éxwaspheasiiediordba

R R S A AR U E e S RS TN IS TN
[0036]
(2) Oxygen transmission of bottle
Each bottle before or after irradiation of light was measured for its
oxygen transmission (cc/bottle*day*0.21 atm) in an atmosphere of 100% RH
20 inside the bottle and a surrounding atmosphere of 50% RH according to ASTM
D3985 using OX-TRAN 2/61 manufactured by Modern Controls, Inc. The gas
barrier properties are better with decreasing measured value. The oxygen
transmission after irradiation was measured 24 h after starting the irradiation at
temperature described in each example. The oxygen transmission was also
25  measured at 23 °C while shielding the bottle from light.
[0037]
The following light sources were used in the examples.
Light source A: Linear fluorescent lamp (Model FL40S - WW)
manufactured by Panasonic. The spectral distribution curve thereof is shown in
30 Fig. 1.
Light source B: High CRI fluorescent lamp (Model FL40S-L-EDL)
manufactured by Panasonic. The spectral distribution curve thereof is shown in
Fig. 2.
Light source C: Multi halogen lamp (Model MF100 - L/BU) manufactured

35 by Panasonic. The spectral distribution curve thereof is shown in Fig. 3.



1000 lux (light source B) and changing the measuring temperature to 50 C. The oxygen transmission
was reduced to 6 cc/m2. day atm, showing good gas barrier properties. 35[00471 EXAMPLE 10

A single-layered bottle (27 g) was produced in the same manner as in Example 5 except for using 10
parts by weight of polyamide constituted by mxylylenediamine and sebacic acid as polyamide (A). The

average thickness e payiel BOTINK DS AR WASTARE TS USRI SAsiaD AL e

obtained single-layered bottle measured ing the bottle from light was 0.011 cc/bottle day

shiel
0.21 atm. by Prariéa@@témedlﬂmr@afégathibuwﬁa@%bﬁrﬁ%iﬁﬁhgm tmd@girfadiation of light

at 4000 |U>§ (light S%%%g@%@mﬁqﬁ{ﬁm% ﬂ%iﬁa@dé%@%%f@e@e@@? pPe/hotiieiday 0.21
atm, showntg(gg%(ld gas barrier properties. The measuring temperature was 23 C. [00481 EXAMPLE
t

11 The bot ined in Example 10 was measured for the oxygen 15 transmission in the same
mannes as IEXRMIIE 10 except for irradiating light at 4000 lux (light source D). The oxygen

measuing temporatiiE (Ao SEEIGUE50 AU & EONEHE M RER TS Light soorce
Temperatuiaye)/kobmgles layer was produced by injection molding using poly-m-xylylene
adipamide (MXD6, MX Nylon S6007 manufactured by Mitsubishi Gas Chemical
Company, Inc.) as polyamide (A). After cooling, the preform was blow-molded
10  while biaxially stretching under heating, to obtain a multi-layered bottle. The
polyester layers were formed from polyethylene terephthalate (1101
manufactured by Invista) having an intrinsic viscosity of 0.80 (measured by using
a mixed solvent, phenol/tetrachloroethane = 6/4 by weight, at 30 °C). The
content of polyamide (A) in the multi-layered bottle was 6% by weight. The
15 average thickness of polyester layer/polyamide layer/polyester layer at the barrel
portion of the multi-layered bottle was 150 pm/30 pum/150 pm.
The oxygen transmission of the obtained multi-layered bottle measured
by shielding the bottle from light was 0.012 cc/bottle*day+0.21 atm
The obtained multi-layered bottle was measured for the oxygen
20 transmission under irradiation of light at 200 lux (light source A). The oxygen
transmission was reduced to 0.008 cc/bottle*day+0.21 atm, showing good gas
barrier properties. The measuring temperature was 23 °C. The results are
shown in Table 1 (the same applies below).
[0039]
25 EXAMPLE 2
A multi-layered bottle produced in the same manner as in Example 1 was
measured for the oxygen transmission in the same manner as in Example 1
except for irradiating light at 3000 lux (light source A). The oxygen
transmission was reduced to 0.005 cc/bottle*day*0.21 atm, showing good gas
30  barrier properties. The measuring temperature was 23 °C. The content of
polyamide (A) in the multi-layered bottle was 6% by weight.
[0040]
EXAMPLE 3
A multi-layered bottle produced in the same manner as in Example 1 was

35 measured for the oxygen transmission in the same manner as in Example 1

10



1 MXD6 multi-layered bottle 200 A 23 2 MXD6 multi-layered bottle 3000 A 23 3 MXD6 multi-layered
bottle 5000 B 23 4 MXD6 multi-layered bottle 8000 C 23 5 MXD6 blend bottle 2000 B 35 6

except for irradiating light at 5000 lux (light source B). The oxygen
transmission was reduced to 0.004 cc/bottle*day*0.21 atm, showing good gas
barrier properties. The measuring temperature was 23 °C. The content of
polyamide (A) in the multi-layered bottle was 6% by weight.
5 [0041]
EXAMPLE 4
A multi-layered bottle produced in the same manner as in Example 1 was
measured for the oxygen transmission in the same manner as in Example 1
except for irradiating light at 8000 lux (light source C). The oxygen
10 transmission was reduced to 0.003 cc/bottle*day+0.21 atm, showing good gas
barrier properties. The measuring temperature was 23 °C. The content of
polyamide (A) in the multi-layered bottle was 8% by weight.
[0042]
EXAMPLE 5
15 A dry blend of 5% by weight of poly-m-xylylene adipamide (MX Nylon
S6007 manufactured by Mitsubishi Gas Chemical Company, Inc.) as polyamide
(A) and 95% by weight of polyethylene terephthalate (1101 manufactured by
Invista) was injection-molded into a single-layered preform (26 g). After cooling,
the preform was blow-molded while biaxially stretching under heating, to obtain
20 a single-layered bottle. The average thickness at the barrel portion of the bottle
was 300 pm.
The oxygen transmission of the obtained single-layered bottle measured
by shielding the bottle from light was 0.035 cc/bottle*day*0.21 atm.
The obtained bottle was measured for the oxygen transmission under
25  irradiation of light at 2000 lux (light source B). The oxygen transmission was
reduced to 0.005 cc/bottle*day+0.21 atm, showing good gas barrier properties.
The measuring temperature was 23 °C.
[0043]
EXAMPLE 6
30 A bottle was produced in the same manner as in Example 5 except for
using a dry blend of 2% by weight of polyamide (A) and 98% by weight of
polyethylene terephthalate. The oxygen transmission of the obtained bottle
measured by shielding the bottle from light was 0.039 cc/bottleday*0.21 atm.
The obtained bottle was measured for the oxygen transmission in the same

35 manner as in Example 5 except for irradiating light at 5000 lux (light source B)

11



MXD6 blend bottle 5000 B 10 7 N6/MXDG6/N6 stretched film 5000 C 40 8 N6/MXD6/N6 stretched film
7000 A 5 9 N6/MXDG6/N6 stretched film 1000 B 50 10 MXD10 single-layered bottle 4000 A 23 11
MXD10 single-layered bottle 4000

and changing the measuring temperature to 10 °C. The oxygen transmission
was reduced to 0.015 cc/bottle*day+0.21 atm, showing good gas barrier
properties.
[0044]

5 EXAMPLE 7

A three-layered stretched film of nylon 6 layer/polyamide (A) layer/nylon

6 layer was produced by using poly-m-xylylene adipamide (MX Nylon S6007
manufactured by Mitsubishi Gas Chemical Company, Inc.) as polyamide (A).
The nylon 6 layers were formed from UBE Nylon 1022B manufactured by UBE

10  Industries, Ltd. The thickness of nylon 6 layer/polyamide layer/nylon 6 layer
was 5 pm/5um/5pum. The content of polyamide (A) in the multi-layered film was
35% by weight.

The oxygen transmission of the obtained multi-layered film measured by
shielding the film from light was 8 cc/m2*day *atm.

15 The obtained film was set to a jig which held the film with one surface
being exposed to the surrounding atmosphere and the other surface being in
contact with nitrogen stream and measured for the oxygen transmission under
irradiation of light at 5000 lux (light source C). The oxygen transmission was
reduced to 5 cc/m2+day*atm, showing good gas barrier properties. The

20 measuring temperature was 40 °C.

[0045]
EXAMPLE 8

A film obtained in the same manner as in Example 7 was measured for
the oxygen transmission in the same manner as in Example 6 except for

25  irradiating light at 7000 lux (light source A) and changing the measuring
temperature to 5 °C. The oxygen transmission was reduced to 1 cc/m2+day*atm,
showing good gas barrier properties.

[0046]
EXAMPLE 9

30 The film obtained in Example 7 was measured for the oxygen
transmission in the same manner as in Example 6 except for irradiating light at
1000 lux (light source B) and changing the measuring temperature to 50 °C.
The oxygen transmission was reduced to 6 cc/m2-*day *atm, showing good gas
barrier properties.

35  [0047]

12



D 23 [00501 Table 1 (contd.) Oxygen transmission* Examplesunderafter 24 h of
shieldingirradiation Degree of improvement* 1 0.012 0.008 66.7 2 0.012 0.005 41.7 3 0.012 0.004 33.3
4 0.0120.003 25.05

EXAMPLE 10
A single-layered bottle (27 g) was produced in the same manner as in
Example 5 except for using 10 parts by weight of polyamide constituted by m-
xylylenediamine and sebacic acid as polyamide (A). The average thickness of
5 the barrel portion of the bottle was 330 um. The oxygen transmission of the
obtained single-layered bottle measured by shielding the bottle from light was
0.011 cc/bottlecday+0.21 atm.
The obtained bottle was measured for the oxygen transmission under
irradiation of light at 4000 lux (Iight source A). The oxygen transmission was
10  reduced to 0.0003 cc/bottle*day+0.21 atm, showing good gas barrier properties.
The measuring temperature was 23 °C.
[0048]
EXAMPLE 11
The bottle obtained in Example 10 was measured for the oxygen
15 transmission in the same manner as in Example 10 except for irradiating light at
4000 lux (light source D). The oxygen transmission was reduced to 0.008
cc/bottle*day*0.21 atm, showing good gas barrier properties. The measuring

temperature was 23 °C.

[0049]
20
Table 1
. IMuminance Light Temperature
Container
(lux) source (°C)
Examples
1 MXD6 multi-layered bottle 200 A 23
2 MXD6 multi-layered bottle 3000 A 23
3 MXD6 multi-layered bottle 5000 B 23
4 MXD6 multi-layered bottle 8000 C 23
5 MXD6 blend bottle 2000 B 35
6 MXD6 blend bottle 5000 B 10
7 N6/MXDG6/N6 stretched film 5000 C 40
8 N6/MXD6/N6 stretched film 7000 A 5
9 N6/MXD6/N6 stretched film 1000 B 50
10 MXD10 single-layered bottle 4000 A 23
11 MXD10 single-layered bottle 4000 D 23

13



0.0350.005 14.360.0390.01538.578562.588112.5986 75.0 10 0.011 0.0003 2.7 11 0.011
0.008 72.7

[0050]
Table 1 (contd.)
Oxygen transmission®
Examples under after 24 h of imeog\f:IilZi -
shielding irradiation P

1 0.012 0.008 66.7
2 0.012 0.005 41.7
3 0.012 0.004 33.3
4 0.012 0.003 25.0
5 0.035 0.005 14.3
6 0.039 0.015 38.5
7 8 5 62.5
8 8 1 12.5
9 8 6 75.0
10 0.011 0.0003 2.7
11 0.011 0.008 72.7

Oxygen transmission®: cc/bottle *day*0.21 atm for bottles and cc/m2+day*atm for
films.
Degree of improvement*: (oxygen transmission after 24 h of irradiation/ oxygen
5 transmission under shielding) x 100
[0051]

As seen from examples, the oxygen transmission of the package including
polyamide (A) having a specific unit composition is reduced by the irradiation of
light as compared with that not irradiated with light, to improve the shelf

10  stability of contents.
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Oxygen transmission*: cc/bottle day 0.21 atm for bottles and cc/m2. day atm for films.  Degree of
improvement*: (oxygen transmission after 24 h of irradiation/ oxygen 5 transmission under shielding) x
100 [00511 As seen from examples, the oxygen transmission of the package including polyamide
(A) having a specific unit composition is reduced by the irradiation of light as compared with that not
irradiated with light, to improve the shelf 10stabilitypfaggtents. CLAIMS WHAT IS CLAIMED IS: 51. A
storage method comprising: placing a product to be stored in a package, and storing the package
containing the product under irradiation of light, thereby reducing an oxygen transmission of the

package, atjggatpag of theMagkaee comprising polyamide (A) which is obtained 10 by
polycondensation of a diamine component comprising 70 mol % or more of mxylylenediamine and a

dicarboxylic acid component comprising 70 mol % or more of a,@-linear aliphatic dicarboxylic acid
havingst to 20 carben aortsrdgd hecstasagemethadaccording to claim 1, wherein: 15the package
comprises 0.1 to 13%% %/ Wel‘ig%ht of [gglr}/%mich) (ggjéqln avei(gge thickness of the package is 10 to 3000
m, and the oxyy&Hark 'ggi'@)ﬁ tHE fb ¢k &Bf g%(tlaolﬁdof light having a wavelength of 10
to 1000 nm at an illgnoiriagcehofpQlk igd Q0Q6alind figr 24 pisduict T6def the divtden tahighnission
before irradéﬁtion . -
ereby reducing an oxygen transmission of the package,

at least part of the package comprising polyamide (A) which is obtained

10 by polycondensation of a diamine component comprising 70 mol % or more of m-
xylylenediamine and a dicarboxylic acid component comprising 70 mol % or more

of a,wlinear aliphatic dicarboxylic acid having 4 to 20 carbon atoms.

2. The storage method according to claim 1, wherein:
15 the package comprises 0.1 to 100% by weight of polyamide (A),
an average thickness of the package is 10 to 3000 um, and
the oxygen transmission of the package after irradiation of light having a
wavelength of 10 to 1000 nm at an illuminance of 100 to 10000 lux for 24 his 1 to

75% of the oxygen transmission before irradiation.
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