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SPECIFICATION COATING FOR HUMIDITY INDICATOR, METHOD FOR
PRODUCTION OF THE COATING, AND HUMIDITY INDICATOR USING
THE COATING 5 TECHNICAL FIELD [0001] The present invention relates
to a humidity indicator which changes colors such that an increase in
humidity is visible 10 easily, a coating for the humidity indicator used for
production of the humidity indicat6f-anti ‘& fetAdd for production of the same.
BACKGROUND ART [0002] 15 As a desiccant which is sealed in a

co [ ili |- inin b

el e e e e
silica gel CwhichVis, cdilde bl galas aiiddicatst usetto Kifdw @ dalstate.
But, since the cobalt is a heavy metal, a cobalt-free humidity 20 indicator has
been desired in terms of environments. 0003] Patent Literature 1 discloses a
hE%HW%}ich%ich is formed of a dry molded body of a mixture of a
powderyl tleliquescent material and a powdery color developer which 25

develops,3 CloL by,contacting with,a deliquescenge of e  deligueseent o ; o,

material. But, the humidity indicator of Patent Literature 1 has a
diSaivaRtage Hratvisibiity BRatcaior éﬁ&ﬁ@é Si8 inguffieler When Auiid Fthe
increased beeausa aplHdndicatoruarl awgtamsaluble-pigreeat stiehhas@uction
sggth tic.colqorant is ,usc?d 30 as agolor def\l/el @er. ooogL Besides, various

3 Sheettype afe”

the h L. t o Lct ko .
types of humidity ihdicators stch'as & Vpé afe being démanded;: and

the above dry molded body cannot 1 comply with the demands at present.
Q005 Ratent Litgrature 1: JP-A No. Hei 7-174704 5 SUMMARY OF THE

INVENTION
[0002]

As a desiccant which is sealed in a commodity package, a
silica gel-containing pouch has been used conventionally, and the
pouch has therein mixed cobalt chloride-impregnated silica gel
which is called blue gel as an indicator used to know a dry state.
But, since the cobalt is a heavy metal, a cobalt-free humidity
indicator has been desired in terms of environments.

[0003]

Patent Literature 1 discloses a humidity indicator which
is formed of a dry molded body of a mixture of a powdery
deligquescent material and a powdery color developer which
develops a color by contacting with a deliquescence of the
deliquescent material. But, the humidity indicator of Patent
Literature 1 has a disadvantage that visibility of a color change
is insufficient when humidity is increased because a pH indicator
or a water-soluble pigment such as a synthetic colorant is used
as a color developer.

[0004]
Besides, various types of humidity indicators such as a

sheet type are being demanded, and the above dry molded body cannot
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Problems to be solved by the Invention 0006] The present invention has
been made to overcome the above problems and has an object to provide a
humidity indicator which 10 contains no heavy metal, has good visibility of a
color change that occurs when the humidity is increased and can be applied
to various modes; a coating for the humidity indicator for production of the
hGRT8ity inticator and d'etod forpivtftittion of the same. [0007] 15
Besides,sthe present invention provides various types of humidity indicators.

Megns for splving the Problems_[0008] 20 & fys{ asgeqt of the presen:

invention is a coating for a humidity indicator, comprising at least an electron
donative coloration compound, an acidic compound which is in a solid state

atambiert temperatyre;eaekguescent substance, and an agqueous resin
emulsion. 25 [0009] The coating for a humidity indicator of the present

ifvertibi|Srefér dbfy fitiG tdhlainiar dfganic¥bivent, and a second

aspect obthe present invention is a method for production of the coating for a
humidity jndicator.of the; present invention 30, cantaining the.oragnic splvent, .
comprising finely dispersing and/or dissolving at least an electron donative
cBIoTati6A ScoRThOFrid 2an aCiB e cEMPBIRTD AhiehtisTia &lsolid 3tdtesdtor which
aphieat temperatureand adeliquescent substancel intg aragueeus Fesia ge
_emlua!sion, and addinrg %an.ic solvent. POlO A third as ect of thegﬁresgngo

no .
iNVENTIoN 1S4 coRting %}eakhﬁnr%?d‘lttyy indicAtOr- comprising at18ast an slectron
doaative s5ncoleratiars cempound ramadidio conmpoundiwhichris i solicict ion
state aL.ampient tsmperature, A dslig %%%8@%&“?&??98&&{& 2B,29¥EQUS s ame .
solu[té%nogf] a water-soluble polymer compound. [0011]
Besides, the present invention provides various types of

humidity indicators.

Means for solving the Problems
[0008]

A first aspect of the present invention is a coating for
a humidity indicator, comprising at least an electron donative
coloration compound, an acidic compound which is in a solid state
at ambient temperature, a deliquescent substance, and an aqueous
resin emulsion.

[0009]

The coating for a humidity indicator of the present
invention preferably further contains an organic solvent, and a
second aspect of the present invention is a method for production
of the coating for a humidity indicator of the present invention
containing the organic solvent, comprising finely dispersing
and/or dissolving at least an electron donative coloration
compound, an acidic compound which is in a solid state at ambient

temperature and a deliquescent substance into an aqueous resin
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The coating for a humidity indicator of the third aspect 10 of the present
invention preferably further contains an organic solvent, and a fourth aspect
of the present invention is a method for production of the coating for a
humidity indicator of the present invention containing the organic solvent,
comprising finely dispersing and/or dissolving at least an electron donative
15"8ol6rettion CotiptfddnHtidie DM poind WHich is in a solid state at
ambiemt temperature and a deliquescent substance into an aqueous solution

of a water-soluble polymer ¢ ound, and adding an .organic solvent..[001
20 A it e D RE T Beeht T e G O eHof Wi i &0
celdratiod cormposition supporstbon i substrate awherairethectoloratismative

CeRMmOsition, compLses.at least anselectran donative;coloration gompoungds ate
an acidic.compound which is in a solid state at ambient temperature, a

defiqBie8eent-25 SUstaTEE SndPatesibinter dnd the coatingfor & Rurmafty-s
indhcator of the presentdnvention isadhered:to thensuhstéate and heated to
dry. [Q013] The humidity indicator of the present invention includes 30 as
pret[erable aspects that a chromatic color ink layer is provided between the

substrate" BRdha coleration eompbsitidn; theheatéadrand dricdl EbloFatieRPeCt
cempositiondasa coloediffesent rom the chromalticcolasrink layer and e i c
surface I atleast partally, 3 covered wih 2 speed adiustment resinlaver. .,
Effects of thé Thvention [ fzﬁ EThe preserﬁ invention prowdesnthe following
effects 0015} {1The coatingdet atwriditydnticatorishtherpresehbr of the
INyeNtion:is an,aqueaus coating therefare cansbe hangled easilyp10<ing
O o e D e O, P % ron donative
coloration compound, an acidic compound which is in a solid state
at ambient temperature and a deliquescent substance into an
aqueous solution of a water-soluble polymer compound, and adding
an organic solvent.
[0012]

A fifth aspect of the present invention is a humidity
indicator which has a coloration composition supported on a
substrate, wherein the coloration composition comprises at least
an electron donative coloration compound, an acidic compound
which is in a solid state at ambient temperature, a deliquescent
substance and a resin binder, and the coating for a humidity
indicator of the present invention is adhered to the substrate
and heated to dry.

[0013]

The humidity indicator of the present invention includes
as preferable aspects that a chromatic color ink layer is provided
between the substrate and the coloration composition, the heated

and dried coloration composition has a color different from the

chromatic color ink layer, and the surface is at least partially
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obtained easily by adhering an agqueous coating to a substrate such as
paper, a resin film, cloth, a nonwoven fabric or the like and drying. Thus,
various types of humidity indicators can be 15 provided and used for wide
uses. [0017] [3] Since the humidity indicator of the present invention uses
an electron donative coloration compound, a color change indicating that
hGfiaity fadlirereastias direty vishien the” 26 ¢oldrPe&T be restored by
heating, and reuse is possible. Colors at the time of drying and moistening
cggtbe eIecEedC%s delred and a humidity level can also be detected
accordi ing to the color ¢h ange Be5|des a discoloration rate can also be
adjusted¥dasily and can be adjusted according to usage and the production

process.r2g [BQL8LIH Since the bymidity indicator anchthecaating fara« s .

humidity indicator of the present invention do not contain a heavy metal such
as &ty E]they are free from environmental problems and can be discarded
in the sarme] meinner @stgererad hoasehaltd Bdygarbhages {001 9)f [FhSincedhent

hymidity indicator of tﬁ%&’é%%%mc'gé{%%%‘ 2GRN @150 be Lised as,a,packading. 4

material, a separate labor of 4 housing the humidity indicator can be omitted
b9%}ﬁg as the packaging material for a package requiring the interior kept

in a oy @!;ate or as a packaging material for a desiccant to be housed within

a packag e isno Il)igalllt of om ttln the 5 addition of the

humidity in dlca or. f:ﬂéci'l %rAﬁ G%??F%héfm?ﬂ%ﬁﬂbﬁﬁn be

0020} Detdils of the preseitcinveation awe deseriled betowdire $0detad.te such
[QQ21L A humidity dndicator,of the present, Kvention Isomprised 0f 1:ixe ang

supporting a coloration composition on a substrate and produced by

adhéring an BetkoubTodtitiy Comaming a'presctibéd'csmpenent can be

provided and used for wide uses.
[0017]

[3] Since the humidity indicator of the present invention
uses an electron donative coloration compound, a color change
indicating that humidity has increased is finely visible, the
color can be restored by heating, and reuse is possible. Colors
at the time of drying and moistening can be selected as desired,
and a humidity level can also be detected according to the color
change. Besides, adiscoloration rate can alsobe adjustedeasily
and can be adjusted according to usage and the production process.

[0018]

[4] Since the humidity indicator and the coating for a
humidity indicator of the present invention do not contain a heavy
metal such as cobalt, they are free from environmental problems
and can be discarded in the same manner as general household
garbage.

[0019]
[5] Since the humidity indicator of the present invention

can also be used as a packaging material, a separate labor of
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15 to the substrate and heating to dry. 0022] The substrate used in the
present invention can be formed of any material if the coloration composition
which contains the component of the coating can be supported on the

surface and 20 interior of the substrate by adhering the aqueous coating to
paper, a resin film, cloth, a nonwoven fabric or the like and heating to dry. As
tHECFESIR il @ filH"dF 4 'Sheet Of FdIgétHyten & terephit@idte P ETy,ng as the
pobirapylenendR); i polyethylene (Rie)er thelike isysetprafetally2kept in
19023, The, ealoration comppsition according fo-the present invenion,
comprises at least an electron donative coloration compouna, an acl
coiigoundwhictkisdf a sold steeat sEmbientoepiperailine, afdeligudestent the
substanceand adesinbipder 30 {00241, The electron donative coloration
compound is not limited to a particular one if it is a compound which is

caused to develop a color with an acid, but specifically, a leuco dye is used 5
preferagDEoFeRanyieya pE mdicator, atnanyimethane derivative, a fluoran
derci}/@(giyg jor the like which develops a color or causes a color change if
acidified I1s used. Specifically, examples are crystal violet lactone, 5
3-indolin8s3-pidifethylarfinophefyi-6 diffethyiaminephiifatigel bed below in
3diethylamino-7-chlorofluoran,

2-( ﬁbl% phenylamino)-6-diethylaminofluoran,
2-(2-fluorophenylamino)-6-di-n-butylaminofluoran,
3-diethylanminoircyglohekydarninofidorar, tfesent invention is comprised
36@'%% 'QQﬁé'g]@W&'Z&t@{%w‘gxmgﬁ%ion on a substrate and produced

3-diethylamino-6-methyl-7-anilinofluoran, o _

3oietRIRTING- B RAHSICAD BediaRircitiotan, g 2 prescribed component
3teyclohexylamine-6echlorofitoranng to dry.
2-arei(5i5|?-?j-methyl-6-(N-ethyl-p-toluidino)-fluoran, 15

3-pyrro |5ino-6-methyl-7-aniIinofluoran,

3-pyrrolidihe-Pigyelotekylamptbfitordie present invention can be formed

of any material if the coloration composition which contains the

housed
IC

component of the coating can be supported on the surface and
interior of the substrate by adhering the aqueous coating to
paper, a resin film, cloth, a nonwoven fabric or the like and
heating to dry. As the resin film, a film or a sheet of
polyethylene terephthalate (PET), polypropylene (PP),
polyethylene (PE) or the like is used preferably.

[0023]

The coloration composition according to the present
invention comprises at least an electron donative coloration
compound, an acidic compound which is in a solid state at ambient
temperature, a deliquescent substance and a resin binder.

[0024]

The electron donative coloration compound is not limited

to a particular one if it is a compound which is caused to develop

a color with an acid, but specifically, a leuco dye is used
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3-N-methylcyclohexylamino-6-methyl-7-anilinofluoran,
3-N-ethylpentylamino-6-methyl-7-anilinofluoran, etc. [0025] 20 The acidic
compound is not limited to a particular one if itis in a solid state at ambient
temperature, but its examples include oxalic acid, malonic acid, citric acid,
salicylic acid, benzoic acid, boric acid, p-toluenesulfonic acid and the like.

AW?&#& HRéMmY oxalie adid amaidhic %cﬁaﬁﬂ%?&ﬁ@ﬁes@if&rﬁé%ﬂ&%%?@e
desirabletinsteyms aflaibighhselubility i watern: 0026] 1The deliguascentelops a

substance.is notimited o a parigular ong is 4 substance hiaving
deﬁquescence,%u? itis pre erabfy sa?ts, and more preeferalbﬁy metallic salts.

Exaatplés of the 30delituestent substaticelarelmbghesiih @doride, sodium
chloride, 1petassium ehierids, calgiupyshlorides strontivm, ehlpride, Papym e,

chloride, magnesium nitrate, calcium nitrate, strontium nitrate, barium nitrate,

maghesiim bromide ahttRedke Aifidng them, it 6 is desirable to use a
sabstantewitbdetiquéscence havihgelittie 1 temperature-dependence,

bﬁg‘i‘%%fWSA%%ES’M@Qi&ﬁﬂ@gd9@8@Bwy{)&%?ﬁo%{s%ﬁegard'ess of a

change in temperatures. Examples of the substance deliquescence having
litfeteriperatire’s déperaenteinérennagnesim chloride, sodium

chlagide; nRatassiven chiride; and-ther like, 10271 Agnixing ratio of a
dsﬂgti%st%gt substance éa%é\)fc_lt;l_tg?la d_an acidic compound in the coating
0

the present invention is 10 preferabiyina \}vlé?g%atnratio of 200:1 to 1:5, and

nyoreigreferabhy o e h 1 Aidpalvontéanoflam efdctroredonative

cqlorgtion companddn dhe coatingiis preferably 0.05 to 20.0 wt. %, and
more preferably 0.1 to 10.0 wt.%. [0028] 15 In the present invention, the

abovBdetribedEIBLion CadNative éordrafion tbirpsund, ‘abd compound
anddelicpeseent sthstanca are ehangechinta @eagueous resin emulsion or

2y aqueous, solution of awater-spluble pojymer compound and stirred
3-N-methylcyclohexylamino-6-methyl-7-anilinofluoran,
3-N-ethylpentylamino-6-methyl-7-anilinofluoran, etc.
[0025]

The acidic compound is not limited to a particular one if
it is in a solid state at ambient temperature, but its examples
include oxalic acid, malonic acid, citric acid, salicylic acid,
benzoic acid, boric acid, p-toluenesulfonic acid and the like.
Among them, oxalic acid, malonic acid and p-toluenesulfonic acid
are desirable in terms of a high solubility in water.

[0026]

The deliquescent substance is not limited to a particular
one if it is a substance having deliquescence, but it is preferably
salts, and more preferably metallic salts. Examples of the
deliquescent substance are magnesium chloride, sodium chloride,
potassium chloride, calcium chloride, strontium chloride, barium
chloride, magnesiumnitrate, calciumnitrate, strontiumnitrate,

barium nitrate, magnesium bromide, and the like. Among them, it
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thoroughly to finely disperse and/or dissolve, thereby providing 20 a coating
for a humidity indicator. [0029] The resin emulsion is not limited to a
particular one if it is an agueous emulsion which is solidified to become a
resin binder to support the above-described component by heating to dry 25
at a level of not affecting on the substrate, does not react with a deliquescent

stBstaTce 8P aR ACIdHE eTmPORREERAT Eidt HygreafsPBy thePresentetdfle
theabeve comporeRisdAnds A neniansemilsionds seddqareferabdy, anding

specifically an acrylic emulsjon. is used referaE} . In addition, a weak anion
RepEaely ) O TSI B pISE SO I ARl oR. ANEECANON..
uBesdmappropfidtely snlasstatecdiiréd witPaartes and leveltof tolopmperature

dgyslopmaeniofitheihiymidityjndicater can beiadiustedibyapproprigtely
selecting an emulsion concentration. 7 0030] As the water-soluble polymer

cBpbUnd pofMiAyIEGon8N VAT potyWinylpyrrolidone (PVP) or
hydroxyethyl cellulose (HEC) is used preferably, and preferably used as an

aqueous;5.50l41on.of 4,10 20 W% .6ase el 2 WRler slulle DObYEL g

compound such as polyvinyl alcohol is used, the water-soluble polymer .
cOmputirtL-ElutEs et a tbldratioA Tompesifibn @3 oPBS ShblsttFe e fHe 1S

cpatetbsufageimight begame somewhatsiicky: o Thus, the agudeeuUs Feskirably

e Lgsi nis ¥sgd preferably in the present 10 invention.L003l] Esgeciall .
L to l:2. " And eic?nte julle} ém&el%f§ron d n%tlge olordtion
when'the aqueous resin emulsion’is used, the deliquescent substance’is

supplediral statechonrogenecuslyr dissoed i ahsSaoedusiselvent cfrthenore

resin emulsion, o that 1pthe deliquescent substance is dispersed at a
molecular level into the resin binder and also present in a fine and uniform

statE’it? e coloration composition. Therefore, the deliquescent substance is
also deliguesced by @svery smak voliume oftiaoistures whiel 1S ecortaet within

2%%%%%%%&%%&%@2%%rge?”oaubr'l% to 20, disgolor the glecten d8ME s cent
substance are charged into an agueous resin emulsion or an agueous
solution of a water-soluble polymer compound and stirred
thoroughly to finely disperse and/or dissolve, thereby providing
a coating for a humidity indicator.

[0029]

The resin emulsion is not limited to a particular one if
it is an aqueous emulsion which is solidified to become a resin
binder to support the above-described component by heating to dry
at a level of not affecting on the substrate, does not react with
a deliquescent substance or an acidic compound, and is not
aggregated by the presence of the above components. And, a nonion
emulsion is used preferably, and specifically an acrylic emulsion
is used preferably. In addition, a weak anion emulsion or the
like can be used preferably. The resin emulsion can be used
appropriately in a state diluted with water, and a level of color
development of the humidity indicator can be adjusted by

appropriately selecting an emulsion concentration.
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the coloration composition itself is easy to absorb moisture because the

resin emulsion is used. 0032] Since a solid acidic compound can be finely
dispersed and/or 25 dissolved homogeneously into an agueous solvent such
as an aqueous resin emulsion or an aqueous solution of a water-soluble
polymer compound, the electron donative coloration compound can be made
to uhfiforfhly and finely develop a color in the coating. [0033] 30 Thus, the
coloration comnposiiparefdbedrursidityl ingicatoorefdheqresentinvention camo 1
d moisture in the air very. sensiti 0034].8 By selecting an acidi
PR e e o ek o by Raeg Heoa it cse
thelBfectroh derativee cotaitibn, cam@onnd fintorthbycoatity, thesa aqueous

caomponentsare finelyo dispersed: into the Lesinebindey,sQ thatshephysicak me r
strength 5 of the resin binder can be enhanced, and the coloration

cORpoitich Eafitbe®madR Hard i sEparate froht thie SBbstrife. "Hio35] The P Le
presenidmventigroincludesias @ pteferable embadimentc angonfigurationithatrbs
an arganic.solvent js,added ta the, 10-abevedaseried goating for.a humidity.
indicator. As the organic solvent, a polar solvent which has a solubility in
WelteE of B M P0G WP Sirhorecand s eapbfizett ByPheatig s tiskd préféerabignt
Spee#icallynone kind among methanol, ethanol, 1-propanol, 2-propanol,

1-b Ba&of, 2-butanol, 2-methyl-I-propanol, 15 tert-butyl alcohol, methyl ethyl
ketone, ethyl acetate, tetrahydrofuran, cyclohexanone, acetone, acetonitrile

or a mixtlressolvérticontaiminglat leastone of ¢em isused: preferabhed, the

[QQ36] 420 Jhe, organic solvent is addsdsafley the abavesdeseribed Llecton.,

donative coloration compound, deliquescent substance and acidic

cOptuhtare findfy didpersed andKs disSivelfintgsin emulsion, so that

the deliquescent substance is dispersed at a molecular level into
the resin binder and also present in a fine and uniform state in
the coloration composition. Therefore, the deliquescent
substance is also deliquesced by a very small volume of moisture
which is in contact with the coloration composition to enable to
discolor the electron donative coloration compound. Besides,
the coloration composition itself is easy to absorb moisture
because the resin emulsion is used.

[0032]

Since a solid acidic compound can be finely dispersed and/or
dissolved homogeneously into an aqueous solvent such as an aqueous
resin emulsion or an aqueous solution of a water-soluble polymer
compound, the electron donative coloration compound can be made
to uniformly and finely develop a color in the coating.

[0033]

Thus, the coloration composition of the humidity indicator
of the present invention can detect moisture in the air very
sensitively.

[0034]
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an aqueous resin emulsion or an aqueous solution of a water-soluble

polymer compound. In other words, before the 25 organic solvent is added,

the electron donative coloration compound, deliquescent substance and

acidic compound are finely dispersed and/or dissolved into the aqueous

resin emulsion or the aqueous solution of the water-soluble polymer o
compourit, sttt “tHedirffividtiaf e Snfpotiits Cahe fifiefy dispersed dntiorty
30rdissebed hamogeneaushuinio dhe oatingias,descrined aboveohhgonat ive
added amount of {hs rganic sqlyent s, preferably. 10 (0. 190 parts. by yolume,
to & total of 100 pal?tsuby volume of the above-described electron donative —~
clloratian cdmpdund hdelitprastent sibstasce,t Qadciditecompdunal agueougth
resin.enaulsion gr gnagueous selutionhghthewatelsseluble-polymear; on
compound. 0037] To the above-described coating may be added an

aRfifgai 15 Syt dhdPan BhtiSepfic Agkht fitRtange d%i‘ﬂ%téﬁc?ra?%sﬂhjéate'
effect® 86 the present invention, if necessary. [0038] According to the present
invention fae ahavedesqred, pating fauihe burmiditydicalonisAhatee .

to the substrate 10 and heated to dry to obtain the humidity indicator which

has tRe féGleraticrP Boffipusitioh, SWHiehis f6rREaE the efetifsh Benahive

celewation coppoundcthe deliqpescent substanpce,dheacidic compesind gadi ¢

the resin binder derived. from the resin emulsian or _the water-solubl golxm%
solvent aﬁ? aﬁfo Hentw iC seaséiuglll in wate o$ ml/100
compound contamned inthe coating, Supported on the substrate. The

method ofathering the ceatng. 12edhe substrate s net limiteddos particliar
oggdta desired, amountof ihe cogting.can be adhered 1o dhe substrate.,and

it is appropriately selected from, for example, a method of immersing the
|I

SGRBI AR the Coatig: Horvetiod bf &oating Wil alwite bar F28 & foll coater
ot ¢he like,;-g methoedref1Sprayifigyhy atspray inozzie ordbeslikeadepending on

R e Lo G N
mixture solvent containing at least one of them is used
preferably.

[0036]

The organic solvent 1is added after the above-described
electron donative coloration compound, deliquescent substance
and acidic compound are finely dispersed and/or dissolved into
an aqueous resin emulsion or an aqueous solution of a
water-soluble polymer compound. In other words, before the
organic solvent is added, the electron donative coloration
compound, deliquescent substance and acidic compound are finely
dispersed and/or dissolved into the aqueous resin emulsion or the
aqueous solution of the water-soluble polymer compound, so that
the individual components can be finely dispersed and/or
dissolved homogeneously into the coating as described above. The
added amount of the organic solvent is preferably 10 to 100 parts
by volume to a total of 100 parts by volume of the above-described

electron donative coloration compound, deliquescent substance,
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25 appropriately. A heating temperature and a heating time are preferably 40
to 150 degrees C., more preferably 50 to 130 degrees C. and preferably 2 to
600 seconds though variable depending on the material of the substrate and
the coating composition. It is also possible to support a prescribed amount of
the coloration 30 composition by repeating the adhesion of the coating and
tHE et I AR pluraiineds Fof ekaniplel wteh ftHe SlbSHFERPISS Sftdtdne™
sueh asaa filmethesamavng of theeeloratiap cemposition supported by the

drie Ia j]dity indicator is preferably 0.3 to 10 100 g/m, 0040] Since the

humidity indicator of the present invention can be obtained by adhering an
aqueousTeoating toRbressusstratézethc 82as papen a fikkn oddké like, antifoam

desited size of indigatorcan: be smass produced readilyby;supporingthey the
coloration composition on the substrate havi%%a large area and cutting it.

[G0411° The HurhitityShafalior of e predent invetitionSdhtalited 10 as

descoibeéllabove indicates an increase in humidity by discoloring (including

decoloration),the, dgliquessent substance corgained inghe coloratiog, o gribed

W
composition supported by the 'substrate is deliquesced by moisture, and th
réSififarit watef EOftentaets b theeleeiren donatiecesiBratfort eBnfpBifid.ate

Thedl b coleration genpasitionavhichnis diseolored anca ean be resteredas the
easily to have the color Eefore the. d'sc,olo%ing téydhegtitn in an oven gr the
ikS- 06421 The RURNAiy indicalor St the preSBRtimvention can bé Used 20 in ©
acstaterthiat ¢he colgratiod corhposiidn s sapportedudrs tiimsabstrate and dan
bedised.as ibisforvanous types ot vsgs, reuiringthe humidity contral s And, o

the following various types of embodiments can be adopted preferably. The
fdiiofvilg “ERribttitehts sy BE perfithied depehiemty orin 'dombination?
of Zppltrabestbadimentssf0043. The method of adhering the coating

to the substrate is not limited to a particular one if a desired
amount of the coating can be adhered to the substrate, and it is
appropriately selected from, for example, a method of immersing
the substrate in the coating, a method of coating with a wire bar,
a roll coater or the like, a method of spraying by a spray nozzle
or the like depending on the compositions of the substrate and
the coating.
[0039]

As the heating method, an oven or the like can be used
appropriately. A heating temperature and a heating time are
preferably 40 to 150 degrees C., more preferably 50 to 130 degrees
C. and preferably 2 to 600 seconds though variable depending on
the material of the substrate and the coating composition. It
is also possible to support a prescribed amount of the coloration
composition by repeating the adhesion of the coating and the
heating to dry plural times. For example, when the substrate is
a flat one such as a film, the amount of the coloration composition

supported by the dried humidity indicator is preferably 0.3 to
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[Speed adjustment resin layer] The coloration composition according to the
present invention might discolor before packaging into a package if the 30
discoloration rate is fast because it sharply detects an increase in humidity
and discolors. Therefore, it is desirable to delay the discoloration rate by
limiting maisture which is contacted to the coloration composition by
coV8rifig The exterior with the 11 speed adjustment resin layer depending on
the usedogoloration composition. 0044] As such a speed adjustment resin

layer, a tansparent resin, & layer haying. aperepigte moisture Rerneanilly ..,
may be used, an it is torm y coating a resin coating, w ich'has a resin
miterial adissolved o tispersednimaicesolvertadn acsiibstrate swieh frise such

SHBP@&‘@QEP%C@@IQUQE cemppsition angheating 49 dryand, laminating-an pe
resin sheet or film on the substrate by lamination 10 or the like. 0045] Such

a'tesih REHEFMaYBE ahy fypeSiFREXNibS disroprinte Adistureorosttion
permeabilityantransparency adter 4hegeresir tayerds formed.gThe moisture
perrﬂml'ty of the speed 15 adjustment resin layer according to the present
invention is indicated by moisture permeability (g/mzday) according to the

followingh@asufihg rhEtHot 10046] © Arhedsirimerasin: 1ayeras formheadmaned
PET fils havingiaa20-4hickness 9fd2 pm and measured byua watey vapor

transmission rate testing system ("PEPMATRAN-W 3/33 series"
T T AR LB B Tt Boy G Soant. sypsgance
adjustmemtdesin tdyerds hot paiticuladylinitediiba speethbadpsting ddtion

C@G&@P&%b@éﬂ%@ﬂ%%&@fﬁy&% 9210200 9/mzday. Jidhe OISIULe, e r
permeability is less than 0.5 g/mzday, the moisture permeability is

eXCESSVEIFIOW S8 thaftie ascbitationrate hECIMER extiessiag st The
evendt-moisitre imtetaciednlfihich is discolored once can be restored

easily to have the color before the discoloring by heating in an
oven or the like.
[0042]

The humidity indicator of the present invention can be used
in a state that the coloration composition is supported on the
substrate and can be used as it is for various types of uses
requiring the humidity control. And, the following various types
of embodiments can be adopted preferably. The following
embodiments may be performed independently or in combination of
plural embodiments.

[0043]
[Speed adjustment resin layer]

The coloration composition according to the present
invention might discolor before packaging into a package if the
discoloration rate is fast because it sharply detects an increase
in humidity and discolors. Therefore, it is desirable to delay
the discoloration rate by limiting moisture which is contacted

to the coloration composition by covering the exterior with the
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exceeds 200 g/mzday, the moisture permeability is excessively 30 high, and
there is a possibility of a sharp change due to ambient moisture in the

packing work or the like. [0048] Specifically, as the resin material,
polyethylene 12 terephthalate, butyral resin, polyester-urethane, polyamide,
polyvinylidene chloride, styrenated epoxy resin, epoxy resin, phenoxy resin,
pBRRtePrEsHT \VARVITCHIBrdE ateYate, acRATCI SN Chitidtlltfsse afrd e fike™
canmeused.cn [0049] [Chromatic color ink layer] As a mode of more clearly
det%té)rzlg1 an increase in humidity by the humidity indicator of the present
invention, there is a configuration that a chromatic color ink layer having a
color 10 #iffererit fropireisat of this heatdd sewlidribdvesloratiorresippositiorrds in

pievjeuslysfermed gp.a substrate, by Using a-eoloration ;compesition whieh isng
decolored by moistening, For example, in a case where the coloration

cOMpBsition i bhie Berbre ft i “motsteriat, & fed hk & dppliéd oo e ter -2t
sdbstrateyancthelink 25 dayer istecoversd with theccoloration compositionh has

Then,a.lug clor of the coloration compositign é%&'%@ﬁé’!'ﬁ%’: drying,and,, 4
the coloration composition is decolored due to an increase in "humidity, So
tHas Fed ikl erdiaving e esvéredviith the Eolbratich EoRpdsitienation
becomes visible. Namely, the humidity 20 indicator changes from the blue
colorot&tgmlf red color because of the increase in humidity, so that an

increasein humidity is detected at first sight. And, the ink layer can be
detecteddnore xleady bynprirtinged prescritsed desigyrer lefters. [0050p 25 In

afaseophere the, sybstrate isa ffansparent materiala (e ink layer may pec e

provided on the side opposite to the surface on which the coloration

CSﬁﬁfdéiﬂ@ﬁ’ R cadteP 1[6“8@1] T SAme BHEEt BARA I&??@Béj&titaﬁfceotiﬁ? u%ﬁ’r?&d
assipstraten S0rwhich ispelered-toohave @ prescribed coler, insteadof ibe is

agggﬁcated by moisture permeability (g/m2-day) according to the
following measuring method.
[0046]

A measuring resin layer is formed on a PET film having a
thickness of 12 ym and measured by a water vapor transmission rate
testing system ("PERMATRAN-W 3/33 series" manufactured by MOCON) .

[0047]

The moisture permeability of the speed adjustment resin
layer is not particularly limited if a speed adjusting action can
be obtained, but it is preferably 0.5 to 200 g/m” -day. If the
moisture permeability is less than 0.5 g/m® -day, the moisture
permeability is excessively low, so that the discoloration rate
becomes excessively slow even if moisture is detected. If it
exceeds 200 g/mz'day, the moisture permeability is excessively
high, and there is a possibility of a sharp change due to ambient
moisture in the packing work or the like.

[0048]

Specifically, as the resin material, polyethylene
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ink layer. [0052] [Packaging material 1] 13 In a case where a package such
as foods, electronic parts or the like is kept in a dry state by housing a
desiccant in the package, the humidity indicator of the present invention can
be applied to the packaging material of the desiccant. 5 [0053] Specifically, a
material having moisture permeability is used as the substrate, and the

céﬂﬁﬁaﬁ%ﬁﬁ?ﬁ&itiﬁ?ﬂfw%ﬁé ﬁ?%%éﬁt ieréM%ﬁ%%U%%Héﬂ“@n tRE SYBStrafe
tepuse-asnthe: packagingomaterjalafitherdesiccanto 1 [0054hin thecaove sin,
strﬁcture since. a matelrial haaeving moisture. perm %%I!:H%/ is used as the

st gﬁgt@f the colération’ ggmposnelgﬁ s g&p orted outdide of the substrate if

thee sabstratetisanst] rahsparentdantiehé detoragionasompesition may be
suppgstesh 15 either outside or inside the substrate if the substrate is
transparent. As the substrate, one which has plural holes having a diameter

siditerTRar the GSiccht faE&d in the resin sheet is also used preferably
other thaksaamateriab having moisiurey perrealility sucinas aaneniMovemidity

fabric., 20 [Q0R5]FAr example. the coloration campositign.is supported Péé is a

applying the coating for a humidity indicator of the present invention to the
eXfSHor Bi e RoANOVERA TaBric el Réating td BFy. - Theha i cofdYatioh & color

campasition is conencgwith ehspead:-2% adigstment resinlayelo ABdngosition
transparent resiln sheet h%ving low mboi%tur% geémeabilitior subftantiall not
hé\siin%ri?}’slop%v' ed"with pll?ral hofes ﬁa\ﬂ%g a dfamater smalfer than the'
desmaﬂtmth@égt@raﬁodwﬁmmwsIs@ppt_)ﬁledrm a @gﬂ'quample, in
provided with the bales. In addition, asthecoleration; 30;,60mpesition.one ;g

which is decolored with moistening is used, and a chromatic color ink layer

WYy & eofor diffetent from thEPECILFSLIOR ConpssitibRIs TroGFidet onthe 7k
innefestde Ofdbeered with the coloration composition. Then, a blue

color of the coloration composition is visible when drying, and
the coloration composition is decolored due to an increase in
humidity, so that a red ink layer having been covered with the
coloration composition becomes visible. Namely, the humidity
indicator changes from the blue color to the red color because
of the increase in humidity, so that an increase in humidity is
detected at first sight. And, the ink layer can be detected more
clearly by printing a prescribed design or letters.
[0050]

In a case where the substrate is a transparent material,
the ink layer may be provided on the side opposite to the surface
on which the coloration composition is coated.

[0051]

The same effect can also be obtained by using a substrate,
which is colored to have a prescribed color, instead of the above
ink layer.

[0052]

[Packaging material 1]
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coloration composition, so that an increase in humidity can be 14 detected
better. 0056] According to such an embodiment, since the desiccant and the
humidity indicator are not required to be housed separately 5 into the
package, a packing work becomes simple, and the humidity indicator can be
prevented from not being added. [0057] [Packaging material 2] By
appropridtely sefe&ing e stibstraté andthe speed © 20 )G tréitresm Par ts
layrer: the hupaidity indicaton of thespresent inventionican Heiused @srtis asthe
the packaging material of a package such_as foods, electronic parts or the

KE R g TRIONGR Of & i Ackags ieror [00SeT 5 Sraaaily, A P
configiredl tecdébrearethednoistie: Permeability lwutside itheastleration
compesition and preferably to substantially eliminate the moisture
permeability, and to have appropriate moisture permeability in the inside. |
Here, the [titsitemeahs the fackage olitsidd Jalid i iisidBThBaRs the 26 5
paskage intenior {thiesside accommodating@ paeked article o059} More the

speciically.;there is prefetahly sed,a STUGtUrg thata.coated SWTAGRIS, 5 1 1e

formed by using as the substrate a material having low moisture permeability
oP3abatartiall}Het hsving ft 25 &nd sty e coating for the humidity
indicatoy«f the present invention for the inside, or covering the coated

surface of the,_ structure with the sPeed aci{)ustment resin I%y%ra.1 9060] In.the

above stiictirs, thesUbstiats has preférabiy & 3 moistire permeabifity of T ©

gimzdaylor lesy, and thedspedad adjustmentesiniayerlis préfevablpmposition
configurechto-bave graoipture: parmeahility 0f 10 ghmzday ormare, tidhes 1ot

substrate has a moisture permeability of exceeding 1 g/mzday, it tends to be
1gransparent, and the coloration composition may be supported

either outside or inside the substrate if the substrate is
transparent. As the substrate, one which has plural holes having
a diameter smaller than the desiccant formed in the resin sheet
is also used preferably other than a material having moisture
permeability such as a nonwoven fabric.

[0055]

For example, the coloration composition is supported by
applying the coating for a humidity indicator of the present
invention to the exterior of a nonwoven fabric and heating to dry.
Then, the coloration composition is covered with a speed
adjustment resin layer. And, a transparent resin sheet having
low moisture permeability or substantially not having it is
provided with plural holes having a diameter smaller than the
desiccant, and the coloration composition is supported on a region
not provided with the holes. In addition, as the coloration
composition, one which is decolored with moistening is used, and
a chromatic color ink layer having a color different from the
coloration composition is provided on the inner side of the

coloration composition, so that an increase in humidity can be
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affected by outside humidity, and even when the humidity in the package is
not increased, discoloring may be caused if the outside humidity increases. If
the speed adjustment resin layer has a moisture permeability of less than 10
g/mz day, an increase in 5 humidity within the package might not be
reflected satisfactorily. [0061] In a case where the coloration composition of
th& hEffigity GRaicator is very sensitive to an increase in humidity, there is 10
a possibiity that discoloring is caused by sharp reaction to ambient humidity

in the packing work. Thus, it is preferable that the speed adjustment resin
ayer 6 AR st A e A Ati 300 e s
[0062huBldis-Hetedsan/that ke alsdve sabstrate istransparestic srkvetely

sueh that discelprng ot the cpated surface ob the colgrationcomposition dye:
to an increase in humidity can be recognized from outside. And, for the

sUBStHARE; An Alimitta-BEPBEREE Tayerdt & SiticRsdéisoditstfiyer according to
20 praorant such as CVD, PVD is preferably provided to keep the package

ingggg&' Q}ggdga%tg}%.aI%y Qﬂovision of the deposited layer, the moisture
permeability can be determined to be 1 g/mzday or less. [0063] 25 Besides,

to improw i adRESveResE of € ebatst ShffagelsithetcolBrationie speed

cemnesitien an-apehon egatlpyenmay.he dorgednan enecer bethcsides.fdha
coated surface. As the ancgor coat layer, a known or}fe1 is.used, and .

prétérably Vinyl ChiSHdE iyl “Scetate copdlymer, Urethane redin or the fike is
used k30406684 hFestherpdckagihg yhateriat, @ eotoration Bompaositomevhiching

is decolored, by maistening s used, anda chromatic color ink layer having a

color different from the coloration composition is 16 provided on the inner
side Bf ¥ coloration composition, so that an increase in humidity can be
detecteddieiterfically, it is configured to decrease the moisture

permeability outside the coloration composition and preferably

to substantially eliminate the moisture permeability, and to have

appropriate moisture permeability in the inside. Here, the

outside means the package outside, and the inside means the

package interior (the side accommodating a packed article).
[0059]

More specifically, there is preferably used a structure
that a coated surface is formed by using as the substrate amaterial
having low moisture permeability or substantially not having it
and using the coating for the humidity indicator of the present
invention for the inside, or covering the coated surface of the
structure with the speed adjustment resin layer.

[0060]

In the above structure, the substrate has preferably a
moisture permeability of 1 g/mz'day or less, and the speed
adjustment resin layer is preferably configured to have amoisture
permeability of 10 g/mz'day or more. If the substrate has a

moisture permeability of exceeding 1 g/mz'day, it tends to be
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[0065] [Printing] 5 The present invention preferably uses cloth, a nonwoven
fabric or paper as the substrate. As described above, the resin film and the
like can also be used as the substrate, but the resin film has moisture
permeability lower than the substrate formed of fiber. Therefore, a humidity
indicator which is formed by 10 applying the coating for a humidity indicator

of tH& prESEY invEriticHoRt e Fekindiimh BVEasY t6 absdb HBistirevon thehe
coatirg-appliedsuiface cbyktmpisiweahsorptomerthe side Oppasite tathe de
cgateddﬁlégace is inferior, ar}(% |ftétlle coateg s%ggé:% comes into cantact wjth a

umlil lncrgases. . e  Spee a ecn resin aver has a
paci?aglng material or the like, 15 1t becomes i t%e coloratio

comigosition iemuistehtdit andf itlsscorbshard ©/detedtan indredseripase in

hupidity -+Such arroble anbeseliminated by farming the coated surface
on baoth sides of the resin film, but the process of applying the coating and
heafing T dR mtst be repeated two times, so that the production processes
20 heoeme troublesome. 0066] The substrate formed of fiber is easy to

adhere becayise e, caaling for aiwmidiy,ndicalo of the present inkenion .

soaks, so that the coloration composition can be supported on both sides 25
of fife SabStFate i ASintfié process b coatintfafd tHedtihg i dryt 0067 eBat. s
inagaseiwhere a preseribed pattermn sych asclettess, designs:@r theslikeiisn to
printed on %he S bsttrate fgrmed of fiber, 30kblott%r%%is induced, softhatbi is fhat
iftERGE I reproduciBiliy of color tone, fine dots and tha Tike. Thersfors, when
thenssubsteate forased eh fiber 49 uded; arresimfilne i larmihdtedhoneat leassture

ope.side 0f {he substratstosolve fhe ahovg.problem. 17 In other words, the
humidit% indicator can be provided with clear printing with good

rep Bility by previously printing on the resin film suitable for printing and
laminatingconghe-substrate. t [0068he above substrate is transparent to

a level such that discoloring of the coated surface of the
coloration composition due to an increase in humidity can be
recognized from outside. And, for the substrate, an
alumina-deposited layer or a silica-deposited layer according to
prior art such as CVD, PVD is preferably provided to keep the
package interior in the dry state. By provision of the deposited
layer, the moisture permeability can be determined to be 1
g/m? -day or less.

[0063]

Besides, to improve the adhesiveness of the coated surface
of the coloration composition, an anchor coat layer may be formed
on one or both sides of the coated surface. As the anchor coat
layer, a known one is used, and preferably vinyl chloride-vinyl
acetate copolymer, urethane resin or the like is used.

[0064]

For the packaging material, a coloration composition which

is decolored by moistening is used, and a chromatic color ink layer

having a color different from the coloration composition is
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5 But, in comparison with the substrate formed of fiber, the resin film has
lower moisture permeability, and when the substrate is covered with the

resin film, the coloration composition supported by the substrate is hardly
contacted to moisture. Therefore, the area covered with the resin film in this
structure 10 is determined to be a part of the substrate so as to secure the
eRpBIed trfacé ot the substrdfe J006Y] IR LEase Wherd iz pértientSedinat
film IS farpiaded DN oAly ane side of the substrate] the resin.film partially
COVers, %? the one side, while the other side exposes the substrate on the
whole surgace. When the resin film is laminated on both sides of the
siBstratel oi$ configured to mutually overlap the exposed surfaces on the

both sides,@f the-substrate [0070],2Q Byreonfigyring as describedabeve,dben
humidity indicator of the present invention has inevitably the area with both

SITEYT EXpUs &l Rithif ThE SulStPEe & car Eadiy Shs8AS m&istire frBfm "5
both sidesiof thelSikastrate at thelpentnehtareacThussevenef ane exposedsin

Side iz ina Sﬁ%&%@%@ﬂ&&?ﬂgmﬂ%&&%{%ﬁgﬁoe&aétg%@%te formed

packaging material of the package in which the humidity indicator is housed,
affinérezze-in RuRTidiRPbY - aBsorbig Mdistire HyAtHerothet @xposed Side ¢ahy
bedetected. tjQ07d4 dn arcpase-where the sesip filmuisdaminated embog sidas:

30 of the substrate, there may b% f(irmed an area tha{jbot sides of the
invention onto the.re Llm.,.15,eqsy to. sorp molsture on the
stibsfrate are Govered with the resin film, but ever ifhumidity" increases on

thre peftineriaréasthescolbration tompuositionvise hardlynpoistened, ame tlve de
d%&&&%ﬁ‘ﬁ@”ﬁé‘te_&%&%ﬁ%@“@éﬁ'y&ﬁf@'Q!?é’efisinﬁ%%%‘?” YWH the exRosed req
side. Therefore, it becomes easy to detect discoloring on the exposed side
by U ESpArTTY TienT WhéiT RiATidity S inerBas&a J[oT 217 5%As fHe tosih film' e
bedarainated on the ubsttate, dbeo matetal ofthe speedradpisitientdest, and
la%?%g%%%$§g§¥§¥%%ggectem1increasejjlhumidity. Such a problem
can be eliminated by forming the coated surface on both sides of
the resin film, but the process of applying the coating and heating
to drymust be repeated two times, so that the production processes
become troublesome.
[0066]

The substrate formed of fiber is easy to adhere because the
coating for a humidity indicator of the present invention soaks,
so that the coloration composition can be supported on both sides
of the substrate in a single process of coating and heating to
dry.

[0067]

But, in a case where a prescribed pattern such as letters,
designs or the like is printed on the substrate formed of fiber,
blotting is induced, so that it is inferior in reproducibility
of color tone, fine dots and the like. Therefore, when the

substrate formed of fiber is used, a resin film is laminated on

at least one side of the substrate to solve the above problem.
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be used. For example, a film of polyethylene terephthalate (PET),

polypropylene (PP), polyethylene (PE) or the like is preferably used, but the
PET film suitable for printing is more preferable. 10 [0073] For the humidity
indicator of this configuration, one which is decolored by moistening is used

as the coloration composition, and the substrate is provided with a chromatic
colorinkaayer "Ravirg s Cordt diffeferitdisiA tRE CAIBrafidhrCornpeSitior atthear
15#ime tf grying before the coatingys adhened to-the substrate:i Thusgatn the
increase_ in_humidity can be detected more easily. Examples [0074] 20
B ) e DSy gt of & Ba e S B GE A Chantratiree By
Yanm@&ffotd Chemicals Inc.), 1 part by weight of oxalic acid dihydrate

(manufagfiured Ry Wako Pure Chemicahindusttes Lid.} and AQ partsy:, the
weight of magnesium chloride hexahydrate were 25 added to 100 parts b

WeTGHEOf ARG mttsion DIENAE BEET808° 1(sblid cripBReRt ot a6
manufactured byiDainippom dzl andi Ghemicals) g andhtheyrwerenstised Senas

tg, hecome.Romogeneols, skhe, obtained coating was appligd.ontg & ERT,Aim

using #20 wire "bar such that the dried coloration composition amount

b&e&rRe" 2630 G2 aRd GAES R BY Hegreks Cforohé Mindté o sbtaifigture
humidity cindicatar.J0045] a(Bxample 2) O Admamiditycingicator was ebtainedhe
bg the same manner asfint Exam Ietl eg«:ept that 6 parts by weight of oxalic
acid dERYdralid T8NG 20 parts by Weight 6F inagnesium chloride hexahydrate
weredUsed. 5 [0076] (Example 3) A humidity indicator was obtained by the

same manney as,in. Bxample i except that,10 parts by wiglghtof calciMe g on
chloride dihydrate was used instead of the magnesium chloride hexahydrate.
only one side of the substrate, the resin film partially covers

the one side, while the other side exposes the substrate on the
whole surface. When the resin film is laminated on both sides
of the substrate, it is configured tomutually overlap the exposed
surfaces on the both sides of the substrate.

[0070]

By configuring as described above, the humidity indicator
of the present invention has inevitably the area with both sides
exposed within the substrate and can easily absorb moisture from
both sides of the substrate at the pertinent area. Thus, even
if one exposed side is in a state of hardly absorbing moisture
in contact with the packaging material of the package in which
the humidity indicator is housed, an increase in humidity by
absorbing moisture by the other exposed side can be detected.

[0071]

In a case where the resin film is laminated on both sides
of the substrate, there may be formed an area that both sides of
the substrate are covered with the resin film, but even if humidity
increases on the pertinent area, the coloration composition is

hardly moistened, and the discoloration rate is apparently
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10 [0077] (Example 4) A humidity indicator was obtained by the same
manner as in Example 1 except that 6 parts by weight of oxalic acid
dehydrate was used and 20 parts by weight of calcium chloride dihydrate
was 15 used instead of the magnesium chloride hexahydrate. [0078]
(Example 5) One part by weight of a leuco dye "RED-40" (manufactured by
Yértamdto Eherfitafs i) 1"part by \Wefjit ot xafic &eid 20 Wikydrate ant
10pasiz by aveight of magnesiumehlodde hexahydrateaveresadded de 160
parts by weli hct of acr¥llic egulsigri] "DICNAL E-8203ANH“ (solid component of

Wt A)r,lrrI11 nu%ec?ur“édeﬁly %Tﬁ"lpp(t)r\% Ink and aesrrenc'als), and they were

stirredPse s to become homogeneous. The obtained coating was applied

onto a PRI film.25a1sing #14nwire bak sughthat the driedcolaralioPrate, the
composition amount became 15 gE/mZ and dried at 80 degrees C. for one

MG 16 oithil X htRTatyRdicatsi 100787 (Exaniple 8y 36 ORehal part ©2°
byaveight.of adeucoatye EBLAUE-638"5 0 dopart thy Weight of @xatinalkide (PET) ,
dihydr p by wej f nesj laride h ydr

el 16,00 piate by WA b1 SchE cion ‘DICNAL E-830e 1 and "
the\Piere stirréd $6° 20 astocbetamehdRodenédus! The Sktamed ebatingle -
wag applied onto a PET film using #20 wire bar such that the dried coloration
composition amoﬂt b.edc,ame,16 9/m2 and dried at 80fd,egq;ees C. for one

minute to dbtain a huridityindicator -8 0080] {Example? 7y & Humidigy € el
irﬂoﬁc@@m@gsarbﬂ@jnedwmiwni@ manaderasiie Exarplei®excepr twattlicon,
parts by, weightof.oxalic;acid, dehydrate, was ysed, 1000811 (Example 8L yer

having a color different from the coloration composition at the

time of drying before the coating is adhered to the substrate.

Thus, an increase in humidity can be detected more easily.

Examples
[0074]
(Example 1)

One part by weight of a leuco dye "BLUE-63" (manufactured
by Yamamoto Chemicals Inc.), 1 part by weight of oxalic acid
dihydrate (manufactured by Wako Pure Chemical Industries, Ltd.)
and 10 parts by weight of magnesium chloride hexahydrate were
added to 100 parts by weight of acrylic emulsion "DICNAL RS-308"
(solid component of 40 wt.%, manufactured by Dainippon Ink and
Chemicals), and they were stirred so as to become homogeneous.
The obtained coating was applied onto a PET film using #20 wire
bar such that the dried coloration composition amount became 16
g/m2 and dried at 80 degrees C. for one minute to obtain a humidity
indicator.

[0075]
(Example 2)
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A humidity indicator was obtained by the same manner as in Example 6
except that 0.1 part by weight of a leuco dye "BLUE-63", 1 part by weight of
oxalic acid dihydrate, and 9 parts by weight 15 of magnesium chloride
hexahydrate were used. [0082] (Example 9) A humidity indicator was

obtained by the same manner as in Example 6 except that 20 parts by .
weight of*a%élﬁ&é”d’ilié BAYEEST 9051 ParEby Weight Sfokditcat ner as in
dityghiates and Q-partsinaweight af Mmagnesiymecblorideshexahydratesnerr-ate
used. [0083] (Example 10) A humidity indicator was obtained by the same
e b B s e HRAET St B S SHEof & e fae vere
"BEBE-63" and 1 part by weight of malonic acid instead of oxalic acid
dehyglsate,were used. [0084] (Evaluation) 30 The humidity indicators
obtained in Examples 1 to 10 were left standing under environments of

896X FBWRH )509%RH and 90%RH for 24 hours to observe color changes.
And, the Aandicatorsteft standingunder the: enhuidnmentef 98%eRhwasrdriedin
n.300YED &t 2130 degress ¢, fariEnminigs. and e colar.dhanass wera.
observed. The results are shown in Table'1. 0085] [Table 1]22ttytyt Y
YO T PROWP ed 4 349°¢ 3 § B TR PP PO P A de-haxengtmaie -
m R0077]

(Example 4)

A humidity indicator was obtained by the same manner as in
Example 1 except that 6 parts by weight of oxalic acid dehydrate
was used and 20 parts by weight of calcium chloride dihydrate was
used instead of the magnesium chloride hexahydrate.

[0078]
(Example 5)

One part by weight of a leuco dye "RED-40" (manufactured
by Yamamoto Chemicals Inc.), 1 part by weight of oxalic acid
dihydrate and 10 parts by weight of magnesium chloride hexahydrate
were added to 100 parts by weight of acrylic emulsion "DICNAL
E-8203WH" (solid component of 45 wt.%, manufactured by Dainippon
Ink and Chemicals), and they were stirred so as to become
homogeneous. The obtained coating was applied onto a PET film
using #14 wire bar such that the dried coloration composition
amount became 15 g/m’ and dried at 80 degrees C. for one minute
to obtain a humidity indicator.

[0079]
(Example 6)

One-half part by weight of a leuco dye "BLUE-63", 0.1 part
by weight of oxalic acid dihydrate and 10 parts by weight of
magnesium chloride hexahydrate were added to 100 parts by weight
of acrylic emulsion "DICNAL E-8203WH", and they were stirred so
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composition amountrgé%gme 16 g/m2 and dried at 80 degrees C. for
one minute to obtain a humidity indicator.

[0080]

(Example 7)

A humidity indicator was obtained by the same manner as in
Example 6 except that 10 parts by weight of oxalic acid dehydrate
was used.

[0081]
(Example 8)

A humidity indicator was obtained by the same manner as in
Example 6 except that 0.1 part by weight of a leuco dye "BLUE-63",
1 part by weight of oxalic acid dihydrate, and 9 parts by weight
of magnesium chloride hexahydrate were used.

[0082]
(Example 9)

A humidity indicator was obtained by the same manner as in
Example 6 except that 20 parts by weight of a leuco dye "BLUE-63",
1 part by weight of oxalic acid dihydrate, and 9 parts by weight
of magnesium chloride hexahydrate were used.

[0083]
(Example 10)

A humidity indicator was obtained by the same manner as in
Example 6 except that 1 part by weight of a leuco dye "BLUE-63"
and 1 part by weight of malonic acid instead of oxalic acid
dehydrate were used.

[0084]
(Evaluation)

The humidity indicators obtained in Examples 1 to 10 were
left standing under environments of 8%RH, 20%RH, 50%RH and 90%RH
for 24 hours to observe color changes. And, the indicators left

standing under the environment of 90%RH was dried in an oven at
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oY7 77N Ea gmmm 23 [0086] (Examples 11 to 13) One part by

wilight of 298 ico e "BL OERS S S fnatttdcttrea 1By YarTHAGECliethicalsed -
Im) kpadinsweightofaxalicracid s dilydrate (manufactured by Wako
Purﬁ]oggir]nical Industries, Ltd.) and 10 parts by weight of magnesium
bromide hexahydrate (manufactured by Wako Pure Chemical Industries, Ltd.)
were addede 1]
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to a mixture solution of 80 parts by weight of acrylic emulsion "DICNAL

E-8203WH" (solid component of 45 wt.%, manufactured by 10 Dainippon Ink
and Chemicals) and 40 parts by weight of 2-propanol, and they were stirred
S0 as to become homogeneous. The obtained coating was applied onto the

surface of 3 nonwaoven fabric ("Tyvek 1082D" manufactured by Du Pont
KalsushikizKaisha) using #20 wire bar such that thé dfied coloration | =2
compagsitier) amqunt be¢aimes8:15 g/mz | and dried-at|8C degrees €. forone
mingite tosypport a blue &ogloratjon c( mp0>|ﬁom orrthe Aonwoven falric:
[0087] rhep, PET Tilms (ester film "E$T00 Tmanffactyred by ToyoRo [To.,
Ltd.) haviig ipmg 25 pm arfﬁd@SOg in thickne s wefe dry 20 lansin ted dn
bothi s|des of the nénwover fatin escnbed%ﬁ Ve to férn) aspeed | =
aldjlufctﬂpnt resinllayernon the Sutface [0088] ( (Examnles 14 to 77)‘T
coafing used in Example 11 was|applied orta % urffa( e 229 oba |PET filré
([COSMOSHINE A4300" mapufactured by T@)eo 0-C0., 2LtH.)zhdving p -
thicknessof 100 pmzusing #204nire bar sughtthat the|dried célofatior] -
compgsitior) amdunt.becanje 8.g/m2 and dfied. at 80 fegrees, C| far ane
mintite to-Slipport a Blye colozation, compositich| 30 [p089] TRen, ¢oatings
N - o . 2 = = b b= 2 .
COI’]E&I niag.the resim compo 1en§s shown in |Table 3'eactEwere appﬁed ifi the
coated-amgunt (solid-content after drjing) shown-in Table 3-6n both sides
Usirg #20swire bar-ahd dried :24|at 8q degrees ¢ . for png miniute td forng
speed|adjustmernyt fesin layeks: 0090 (Eva@é&tionﬁ % The|individual | =
humidity ifidicators of Exanples [L1 to[27 wereeft still uAder énvirsnments|of
ambient temperature, normil pressurie and 5094RH, ¢olor changes were
obs;ér\ ed visuai‘l; , afd time if’niﬁvhiqh a cplcri@d fagjed eompfletely-vas
measured. Theresufts are|shawn in Table| Z(Examples:11 tg 18) and Tabjle
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10 14 to 27). [0091] It is apparent from Tables 2 and 3 that the provision of
the speed adjustment resin layer makes it possible to adjust a discoloration
rate of the humidity indicator. Especially, the 15 humidity indicator provided
with the speed adjustment resin layer formed of polyvinylidene chloride took
1800 seconds before it is decolored with moisture in the air under the above
destYiBe@! evaluation conditions. According to the present invention,
thergfaegyihere istna possibility of causing a difference in 20 discoloring level

which can be che ed visually on_ev ack e ¢ ding,o adlff rence
i expoe FR TS Guoh viRed e Hutd SR or B medd 1 s o e
ahmr?dmymk@@mglww afngletirohicoparts oy thve like L[00023 =25 {Tableid

2} Spegd-ad) U%@ﬁﬂ%é%%ﬁﬂ@)ﬂ%?iﬁ%@l@r@ﬁ% timenMoisture permeahility () .
Resin Thickness (A m) (ghb day g) Example 11 PET 12 39.02 600 Example
13ETS5°36'59 1Yol eé%}ﬂhp‘? T3PETS0T006°2766 0693175 Table 3]

0 yndD u@a¥ uNddCH® @O OHG {1 O O QI dN Oea',CUt0J 0 tica' Codded
C%%“%C%i@é%fg g%lution of 80 parts by weight of acrylic emulsion
"DICNAL E-8203WH" (solid component of 45 wt.%, manufactured by
Dainippon Ink and Chemicals) and 40 parts by weight of 2-propanol,
and they were stirred so as to become homogeneous. The obtained
coating was applied onto the surface of a nonwoven fabric ("Tyvek
1082D" manufactured by Du Pont Kabushiki Kaisha) using #20 wire
bar such that the dried coloration composition amount became 8
g/mz, and dried at 80 degrees C. for one minute to support a blue
coloration composition on the nonwoven fabric.
[0087]

Then, PET films (ester film "E5100" manufactured by Toyobo
Co., Ltd.) having 12 um, 25 um and 50 um in thickness were dry
laminated on both sides of the nonwoven fabric described above
to form a speed adjustment resin layer on the surface.

[0088]
(Examples 14 to 27)

The coating used in Example 11 was applied onto a surface
of a PET film ("COSMOSHINE A4300" manufactured by Toyobo Co.,
Ltd.) having a thickness of 100 um using #20 wire bar such that
the dried coloration composition amount became 8 g/m2 and dried
at 80 degrees C. for one minute to support a blue coloration
composition.

[0089]

Then, coatings containing the resin components shown in

Table 3 each were applied in the coated amount (solid content after

drying) shown in Table 3 on both sides using #20 wire bar and dried
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[0090]
(Evaluation)

The individual humidity indicators of Examples 11 to 27 were
left still under environments of ambient temperature, normal
pressure and 50%RH, color changes were observed visually, and time
in which a color had faded completely was measured. The results
are shown in Table 2 (Examples 11 to 13) and Table 3 (Examples
14 to 27).

[0091]

It is apparent from Tables 2 and 3 that the provision of
the speed adjustment resin layer makes it possible to adjust a
discoloration rate of the humidity indicator. Especially, the
humidity indicator provided with the speed adjustment resin layer
formed of polyvinylidene chloride took 1800 seconds before it is
decolored with moisture in the air under the above described
evaluation conditions. According to the present invention,
therefore, there is no possibility of causing a difference in
discoloring level which can be checked visually on every package
depending on a difference in exposure time even when the humidity
indicator was exposed to the air in an ordinary packaging work

of electronic parts or the like.

[0092]
[Table 2]
Speed adjustment resin layer . . .
- T Discoloration time
Resin Thickness (u m) Woisture I;ermea Lty (s)
(g/m” - day)
Example 11 PET 12 39.02 600
Example 12 PET 25 20.59 1200
Example 13 PET 50 10. 06 2700
[0093]
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15 3. A humidity indicator which has a coloration composition s upported on
a substrate, wherein the coloration compositi on comprises at least an
electron donating coloration com 20 pound, an acidic compound which is in a
solid state at am bient temperature, a deliquescent substance and a resin b
inder, and the coating for a humidity indicator according to claim 1 is
adhered to the substrate and heatedtt"di° 25 4. The humidity indicator
according to claim 3, wherein a on romatic color ink layer is provided
b tweerAtge sy{:)gtra%% randhtlr}eiccpilgrati.on composition, and the hea%e and
0

dried coloration ¢ mposition has a golé?%ﬁ?eareﬁ%fro%ﬂﬁer%)?11?gmaé ic €6 (S)F @

ink layer. 80 & Thenhdaidity irtdicato? erecordingeracelair 3 an 42 gvvereirs thigou
surface ig af lgast partially-cavared with a-speed.a diustmentesin layer. 27:e
liquescent substance, an aqueous resin emulsion and an or

ganic solvent.

2. A method for production of the coating for a humidity ind
icator according to claim 1, comprising finely dispersing
and/or dissolving at least an electron donating colorati
on compound; an acidic compound which is in a solid state
at ambient temperature and a deliquescent substance into

an aqueous resin emulsion, and adding an organic solvent

3. A humidity indicator which has a coloration composition s
upported on a substrate, wherein the coloration compositi
on comprises at least an electron donating coloration com
pound, an acidic compound which is in a solid state at am
bient temperature, a deliquescent substance and a resin b
inder, and the coating for a humidity indicator according

to claim 1 is adhered to the substrate and heated to dry.

4. The humidity indicator according to claim 3, wherein a ch
romatic color ink layer is provided between the substrate
and the coloration composition, and the heated and dried
coloration composition has a color different from the ch

romatic color ink layer.
5. The humidity indicator according to claim 3 or 4, wherein
the surface is at least partially covered with a speed a

djustment resin layer.
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