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SPECI FI CATI ON  COATI NG FOR HUM DI TY | NDI CATOR, METHOD
FOR PRODUCTI ON OF THE CQOATI NG, AND HUM DI TY | NDI CATOR
USI NG THE COATING 5 TECHNI CAL FI ELD [0001] The
present invention relates to a humdity indicator

whi ch changes col ors such that an increase in
humdity is visible | oating for the

hum dity indicator use Eﬁ@ﬁEﬁ¥@838®|on of the humdity
i ndi cator and a nethod for production of the sane.

BACKGROUND ART [ 0002 15 As a desiccant which is
CQphIEd FﬂRaH% 8t t YNpaekbEgR;, %ET%@HNE%R PRODUCTION OF THE

gel - pobﬁ% agmﬁﬂ¥ﬁﬁaEﬁ%Yb%%%I %%&%%t%%%aUdﬁTI%%g

t he érein mxed co
chlorlde I mpregnated silica gel mhlch is called blue
as an indicator used to kiow a dry state. But,
Wﬂﬁ?Aﬂhéqégﬂhlt is a heavy netal, a cobalt-free
Qg@bQ|ty 20 indi cator has been desired in terms of
environments. [0003] Patent Literature 1 discloses a
hun1mMQ@r$mﬁ@an@Newmudmrebat@wmeda@MmadﬂqWrmﬁde@torwhich

baod n1xtur pomder del i, scent, mat.eri
e s, st e, BT T 96 Fhgue e 1g Wisible
edxnligy, ayc@wixa@tﬁdlgtwetm@l&ﬁw queseencs abeliheor production
del i quescent material. But, the humdity indicator of

ofphhenumiditer aﬂdﬁ@aIOﬁa@lcaadn%fdmﬁhﬁpag@r@%@tlon of the same.
visibility of a color change is insufficient when
hum dity is increased because a pH indicator or a
BAGKGROWBUI) WHHTe pi gnent such as a synthetic colorant is
3358 30 as a col or devel oper. [0004] Besides,
Gis types of humdity indicators such as a sheet

type par g Q%'s’i%cgﬁﬁa\wﬁ@@h 28dst hee @bay ey BB 1 dgg (E%]Eqéége, a

cannot 1 conply with the demands at present.
Sﬂ%W%mgelrcenéamnenqpquuwh&bbaﬁﬂu?@d?ﬁvwmnuiqaawwﬁmendthe

poucﬂrﬂég @Kgﬁgh%bhlxed cobalt chloride-impregnated silica gel

which is called blue gel as an indicator used to kpow 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
deliquescent 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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Problens to be solved by the Invention [0006] The
present invention has been nade to overcone the above
probl enms and has an object to provide a humdity
i ndi cator which 10 contains no heavy netal, has good
visibility of a color change that occurs when the
hum dit.y.i s.increased and _can be applied to various
Co%%ﬁ%%?”ékbggﬁiﬁﬁmﬁg 5t R ﬁﬁﬁ?&?&y i ndi cator for
poodegtion of the humidity indicator; and a nethod
for production of the sane. 0007 15 Besides, the
Pagreadent tiempénticon ‘pr o0 feBovaiebud~tyHes4of humidity
i ndicators. Means for solving the Problens [0008] 20
A first aspect of the present invention is a coating
SUMMIAR Ya Ofurmitdi thWVIENAIIONt or, conprising at | east an

el ectron donative coloratiaon conpound, an acidic
Pﬁﬁﬁ%&ﬁﬁn& Fcﬁoﬁgeﬁn%g §gﬁign¥F3Féonat anbi ent

teopefature, a deliquescent substance, and an aqueous

resin enul sion. 25 [0009] The coating for a humdity

i ndi éaeoprefenhelpresieien Haw dsenonageet erat yedue tter above
contajn ni.g. V. a ond, aspect .
oo e I bR EL i p PSR LG offor wnien
cdriwm iceatniongeholy Acbul] dhéy daekl caioibofithe Preserifor change

i nventi on 30 containingﬁthe_organic sol vent ,

LRGN BFrSFRgYRPREIRF BPEPEisvngS S e s96! FRAgPEtapplied to
vd83fs APaEh ,e%té%%@bk%éﬁbﬁi@itQQn&%@{ngor%ﬁoduction

aci di ¢ conpound wh Isi1n a solid state at anbi ent
oft ehpératigrie yaink bcaled 1 raescenetbostcenpeodiutbian of the same.

igﬁ@gﬁs resin 2 enulsion, and adding an organic

t. [0010] A third aspect of the present

| nveBleisQRiels 8he0ptéBEnt OInvénhudh dbtdvideh Galdous types of

conprising at |east an el ectron donative 5 coloration
h%ﬂ%g;ﬁﬁuiHQ%?%%9Qﬁ-c conpound which is in a solid state

at anbient tenperature, a deliquescent substance and

an aqueous solution of a water-sol uble polyner

Mezorpdiond .sd1800L 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 humdity 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 nmethod for production of
the coating for a humdity indicator of the present
i nvention_contaj.ni ng _the qrgani_c.salvent, conprising
e AP Erb A TR ST JArSCoroiNG ar | east an
ebecvnon donative 15 col oration conpound, an acidic
conpound which is in a solid state at anbient ,
t enpéy ahdird apBeat defi g et subist el thtiss @n coating for

o JSONT, 0L L8000l 55! 4015, ) P T OmON oo
cadspedticof compopnésent achdént¢@mpdsnd@ wiimihdi syin a solid state

i ndi cat or. which has a col qr.ati on conpositi on supported
aty A 1 eBOLETFREEACURRY @) ASHHEUESLTH PORSEBRABST IR i adueous

sEAUPIrS T &t Waast sAmlee pbl QmedoRmpeRineR! or at i on
conmpound, an acidic conmpound which is in a solid
d04tlélat anbient tenperature, a deliquescent 25

S“bsgﬁ%s%o%@gpgaﬁ%i 3 P%xﬂ%&{)%a{‘xg?{@aeté?%f N%hd ¥nida aspect

humi 'n or of se invention iI's

ofadher pdetont hienwabsidratpee fandphgaradtherdeynt £ 0043 n organic
The hum dity indicator of the present invention
sqlianidesnd3d fou 5hep ePabl © Taspechset fat Ve ot e @ method

£ 501 o dUte sl @y ¥ IchPuided Behvween fhe i$YPSIHAIG & of the
the coloration conposition,” the heated and dried

p i eovtatiirorergdmposidriten rtiagy & heoloogadiifdf excdmvtenftr,omariyer ising
chromatic color ink |ayer nd th urface is at_ | east .
EE Y B £8L G Al PR o P e dtd e i Dp Bh S What ive
cdayeitiorEtbepbanal dheachayentompol®9icrbidhen Bresend state

i nvention provides the follow . ng effects. [0015] [1]

aﬁTﬁﬂQﬁﬁﬁqlﬁ?mRﬁr%¥qﬁﬂﬁQﬂQ)ﬁiﬁ%ﬁhﬂﬂﬁﬁCQﬂttﬂﬂ?%ﬂ@ﬁﬁﬂnlnto an
ST 5905 T POLERLRS 05 S A0A B LA 01 B acing
arofortden igr egelnterimvent i on can be

[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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obt ai ned easily by adhering an aqueous coating to a

substrate such as paper, aresin film cloth, a

nonwoven fabric or the like and drying. Thus, various

types of humdity indicators can be 15 provi ded and

used for wide uses. [0017] [3] Since the humdity
cdfieat A 0f, Lhe B e3ARL hYentan, 3G an el ectron

onati ve coloration ¢ nmpound,  a col of c¢hange

indicating that hum dity has increased is finely

vi sible, the 20 colaor can be restored by heating, and
ERfGrES i J8&silPIvent @9 ors at the time of drying and

mebgkeni ng can be selected as desired, and a humdity

'evel can al so be detected according to the col or

chanfée Besisges, iavénsdéohopavivodesatbecdnlabywgnigeeffects.

3§§g§5ed easily and can be adjusted according to

and the production process. 25 [0018] [4] Since

the hum dihkey doadtiigat doraadhtihedeegt iAditatoa offulrhdi byesent
_indicator of the present invention do not contain a
1THERAL OTheltSa 2T B e ST SRR NGt ke dherefeasf (e e handled
e£nviyonnental problenms and can be discarded in the

same manner as general household 30 garbage. [0019]

[[BP18iince the humidity indicator of the present

i nvent,.o an also he used as ackaqgi ng material, a

separdte MU AGGECRG OERaT HU BiEy THdl RAEBF Lparan be
ot 1918 d £86i by WishAHe 28nd Q) a RackayiRG tiBlet b st®st Pate such

package requiring the interior kept in_a dry state or
agmPapepacRat vy fdtldhi glothr a Muyiceihtt abg dse ootBedlike and

B R
p BEST VDD FOR «CARRY MGABUTISESE | NVENTI ON [ 0020]

?ﬁ%%ils of the present invention are described bel ow
il8917d detail. [0021] A hunidity indicator of the

preseny; snnest 98 Hin &Py 1i$ed ca®brSHBPERE g fent invention

col oration conposition on a substrate and produced y
usrihern rigl it eaju e tdost ia%g caeritigmiaegreyndesér ided@r change
iﬁé¥g§¥¥ﬂg 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 canalsobe 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 forned
of any material if the coloration conposition which
contains the conponent of the coating can be
support ed on the surface and 20 interior of the

ho%‘ékl%:?’ %‘h]% %1'1%5% 19 4t R AFURQUS 1 %Oéh'l%QeBOFyP%E% s the
resi a nonwoven fabric of the [ike and

p avdatgiimgy matdryalAQDthE;ﬁmﬁhagdlrbqulalhglnherlmteimnm kept in

f oI et hyl ene terepht hal ate T), pol ypropyl ene
= {pp e tory @ty T8k PE Rl p PR YRAORH ¥3%e noused

wilfefrerablarrage [ @98k nEhe qal %agalo%@l%mw bif0Bmitting the
according to t he present invention conprisSes at |east

adghi teloec toato iy heo hamivid tyoliowdcager -conpound, an acidic
conpound which is in a solid state at anbi ent
tenperature, a deliquescent substance and a resin
BHITNOEDE JOF Q&R ITNee oeiTe THEO T Nd@NIToOWe col orati on
compound is not limted to a particular one if it is
ound which is caused to develop a color with an

aC'dDeQ%El%p%%'Eh%abkﬁseﬁtl?HQ@nQX%n'§rHS@@sérlbed below in
preferably. For exanple, a pH indicator,

dettraidr.yl met hane derivative, a fluoran der| vative or

tﬂg I&gke whi ch develops a color or causes a col or

{haA if acidified is used. Specifically, exanples

are or yshadivioleli daeliOBE, the present invention is comprised

3-indol i no- 3- p-di met hyl am nophenyl - 6- di net hyl am nopht h
ClaFREROT T B0g it PP BT FoR \79@&%#6%9&% ,Subgstrafe and produced

168Y.

o E L ey B h BT ShErrT gk e component
t@-theetdudsamaie Arcy dleatiaxg a:m rdorfyl uoran, 10

g-ogi gt] hyl am no-5-net hyl -7-tert-butyl fl uoran,

P thyl am no- 6- et hyl - 7-ani | i nof | uor an,

3- di athykapkieabemes8y| ry Prdbpirklsanicl i AI0EhHOBANcan be formed
3-cycl ohexyl am no- 6- ch] or of | uor an,

oD Az m@‘ﬁ%rgahgtﬁthe@?}@@mg rﬁlanHQﬁldﬁlr%i) whighregntasns the
6- gl i
O;’?ﬂpyr rrgc: |% %67 cygbdr? qparﬁénrokq{ o%;t%,r& 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 (EET), 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- et hyl cycl ohexyl am no- 6- et hyl - 7-ani | i nof | uor an,
3-N-et hyl pentyl am no- 6-net hyl - 7-ani | i nof | uoran, etc.
[0025] 20 The acidic conpound is not limted to a
particular one if it is in a solid state at anbi ent
tenperature, but its exanples include oxalic acid,

I8 ACT BorChkEhF18C1 4, pHRLHGYELELRCT D £ P '
p%ﬁﬁ%?ﬁ bgfic ggis, pgtofuengsuk?on%c 80|dgaﬁa ?Eg9?§ﬁgéne
deAnoreg: itteema  dXaloiranaciedt,i vieadiom oradihgt dricke which develops a

-toluenesul fonic acid .25 are desirahle in terns of a
ol ol T o6 Wk 6034 SoHie Tded deedat
spedistiange J,S Ringlidd 8¢ (@ tRar kiculear 1.04@nid, it is

a substance having deliquescence, but it is preferably
35419, L nend worce: drapinprienyli-tc dSaietdy Lerdmerss hefl 1de,
3JJ¥%éﬁ%f§ﬁﬂﬁgl 568Nt SURsLANGe are magnesium chl oride,
sodi umchl'ori de,” "potassium ¢hl ori de, cal ci um
2 ¢t -arliude; ogtemgritamimaog H eerd ices h i ami i £ lakdraimi, de,
nesiumnitrate, calciumnitrate, strontiumnitrate,
2%?1%%%*% Heigivesi -mlmnaﬁwécelwqf&élqri%. Arong
3tdiedBhyitami6 d-37 Q& A&, 1ton i 12 oSt ance Wit h
del i quescence having little tenperature dependence,
3 astigisl o -makhdily/ teditcduityg £ lomgasi/l ity can be
ex ol ¢ & i I &mper at ures.
3 Eé%%%ﬁgg&ggﬁ{ﬁiﬁghkgﬁaﬁkgﬂgggﬁﬁﬁgé%éncé having little
34ckingreT t an ien & depaigdance- gl tyde miAgnesi lumred,or i de,
sodi.um chl oride, _potassium chloride, and the |ike.
3IQXﬁﬁﬂhe§Y%ﬁWHWﬂjQQﬁh%9ﬁﬁf%¥Qﬁ§q'qyescent substance (as
2 -yt ) - Ak £ 1 AN A0 Q-G RPN 1 4ie )caatidigof the
present inventiion is 10 preferably in a weight ratio
3-ufy 200; 1d e ~16 -Fne tdnd. noreer ipriefadilalsingn,100: 1 to 1: 2.
. cont ent_ of el ectr. tive coloration
3 nﬁﬁﬁ%ﬁgﬁﬁ’?@ég%%égﬁ%§§ﬁ%§53?5$§$§%Vy 0.05 to 20.0 wt.
3-ay -natth yiogye- 1 qifeadyaraatilno -06 “Indt tth y116- 70- amt 1. 1%n d A3 ]an , 15
In the present invention, the above-described el ectron
3 dbT XA LN TG RIS, T di i -
delgogyescent  substance are charged into an aqueous
resin enul sion or an aqueous solution of a
wat erthsplaghkde cpobypenndohpoaid lamd tstd toed particular one if

it 1is 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 humdity indicator.

[0029] The resin enulsion is not Iimted to a

particular one if it is an aqueous enulsion which is

solidified to becone a resin binder to support the
is2hoyerdeserd hed Compnantn &y wheadl §89; {9 dEynde t@évfhg little

| evel of not affecting on the substrate, does not
tamamﬂabmrehde@e@ebmqeesbenaueebetabde bumadlawldmdlcatlng

co und, and is_no regated b resence of
R dayec S msorant bed AR 8 4 BRaRGRCHT EerRsagrures.
ExRigf esabf YheaditbsRetdd el he 88eAEE Walva rRfTU] 6t D& teherature
used preferably. In addition, a weak anion enul sion or

depr@dspds ta-@céaweb@aa@eélﬁrﬂefcerl@twe:Tﬁedrlé@. fheRuisen
po%%%s% %qoral@@ro@%fdattﬁley 1lﬁk§a state diluted with

Tand & Tevél colo evel opment of the
moata ity indicator can be adjusted by appropriately
sel ecting. an enul si centration. he
et BT SR Wor HONEOURaC B O SARHANGH daRoTYdTate) and
ar( %\é&)d,ldo@om RSiVele Sile thlede@et(lﬁ\ijbforthléy@rre@éetthwnventlon is
cel I ul ose HEC) is used preferably, and preferably
prgfed add Yahnadiedgd torabiatdfor 08t 11te d :20 and mpre prgferably
e [e a e
]i%%ﬁygﬁﬂglfalé% dl%|§8%§%%€(ﬂﬁa¥ng %?Eggﬁ<%?Qﬁ%%&?c%§oratlon
ccmq:ﬁmw”ldnetlhﬂ evantien as gdedfeatdldy 0o0posd t20ard abse; bssnd more
a the coated ,surface m ght becone sonewhat
p%ﬁﬁ%ﬁéﬁly'ﬁh -Jq¥éods resin emulsion is used
poebenably in the present 10 invention. [0031]
Especial ly, when the aqueous resin enulsion is used,
t he Igelthguesressnts abgteaﬁeenns togppbowd - desgribgdeelectron

aYRERDeadsL 8 sa0luetohn 20; agueols, SOLYSNN o 1iescent

In errul SI on, scen anc

sdb‘st@lrﬁcﬂfﬁﬁédﬂﬁ&g@&ﬂhﬁ@ lalnaaq\heaets refdio ertulilEsi@ISIol’r an aqueous
bi nder and al so present in a fine and uniformstate in

S 1B SHath 81 TEGmIESiR 6 POMYEIST 61o8PouRg and stirred

ttﬁﬁlddﬁtﬁ%ﬁ%tflrﬁé&k&ﬁh@%@réé zﬁllépoﬁ‘éths%%@t%edttbé/réb%%{r)bviding
smal I~ vol une of roisture which is in contact wwth the

a culagriatd drecanposiitdidy timddradlosr-t o 20 di scol or the
eb%%bﬁon donative col oration conpound. Besi des,

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 conposition itself is easy to absorb

noi sture because the resin enmulsion is used. [0032]

Since a solid acidic conpound can be finely dispersed
and/or 25 di ssol ved honbgeneously into an aqueous

sol vent such as an aqueous resin enul sion or an

qgggg?s sol ution of a water-soluble polyner conpound,

the electron donative coloration conpound can be made

to ui-‘NSf ohal yated-$ohebye otewleyrw aaugomdn pdleyvinyl alcohol

n Q03 30 . Thus, oIor t|on co it
P YIg e (BPenet PR SRR, 15 Lutose
(mzan Ci%t eGledRIrstifdra b1y, t laeldalprre\f@rr)ablgzeml%letd w8l Van aqueous
[[0034] 8 By selecting an acidic conpound having a hig
S%lat&m PEVL tP2 Wdter -or IRy EARBIITHE @i $persT %@wl@ye@rolymer
Fle e do rra,w% 0lqr csorr@%&and £l Qi -so1uble
c at1 ng, these onents are finel i spersed into
pdlhenaresiompoiundere l us@ st vdtent e qmlimactalonstaompg:tshtlbmfabsorbs

the resin bjnder ca e enhanced, t he coloratiao
MQISHTS 1t PO Egﬁ BSaﬁﬁa S%F%F?d“s%*b% TetT o%ﬂ“l%@‘at sticky.

TSt hatRue 0884 i T RenIsasRNt s URNb 8P 61 YA@St RS present
preferabl e enbodi mrent a configuration that an organic

l%ﬁﬂﬂhﬂﬁnl s added to the 10 above-descri bed coating for
qulty indicator. As the organic solvent, a polar
solve t which has a solubility in water of 5 m /100
m oms@@maaan@ | gheapohezedubyubea¢s g ésuliseoh is used, the

eferabl gge0|f|cally, ogﬁ6¥qulght negﬁgggéeneously
dlzsshﬂt@l:pll’n Anmaikbuk- BHOpaRAL! o £ 16nt efésmtéfnhulaéf&holso that

nmet h et hyl ketone, ethyl acetate, tetrahydrofuran
the/ee hé%aﬁ@ﬂét sthatomse aseligmersedasra zolgictlarelevel into

solv e.of t .S Ju .
o e PO ouef s FRESsRiantce dfterba Wkgqgy scace in
tied terlddee iabovengescirtited Eheetfomedonati deliquescent

and

coloratign co nd, deliquescent substance
SRS ofpotnn I B TITIS GVspareah SAHdAorodrBEP arpisture
whi¥Pis 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]



10

15

20

25

30

an aqueous resin enul sion or an aqueous solution of a
wat er - sol ubl e pol yner conpound. In other words, before
the 25 organic solvent is added, the el ectron donative
col oration conpound, deliquescent substance and
acidic conpound are finely dispersed and/or dissolved
into_the ggu$ous re on or the . aque

ol uEVoR o ERGvaR oFC LTt o AR e Cofp i sy potupiLicy
i hatert &£ dynehrbduahgcormonesiis: cady RE theeYectron donative

di spersed and/or 30 di ssol ved honpbgeneously into the
cd@atd thigprasones eR{ Bad cablye €0atHa g, abliede svpmemnesfts e finely

dlssr(ﬁ%unqui‘?l' g&%lal %e?&ﬁfgifg%%!él%y VO%POchea l}%ﬁlbélal strength

o fabnee -rdbesiar I}:beﬁierelceﬁi foen cddraidede eoldortald @:m)loratlon
conpound, deli escent subst ance, 9 acidic conpoun
CAREUS e it RSEG W%ﬁ%&%@%l%ﬂ%ﬁh%fs%%rate
waberqsol ubl e polyner conmpound. [ 0037 ] To the
above-descri bed coating may be added an antifoam 5
agentThangrameaht izept i comgamludesaasaagereiptrable embodiment

adete |orat|ﬁ[tq%%f% %%@ia&?lg: %&i‘%r&%ﬁem i nve ttioor]the

aﬂd»@—ruémlﬁer@ecabeyﬁg%&ca ihed diegaihdfcd©brt hens the organlc
hum dity indicator is adhered to the substrate 10 and

sgsdey 8 d@y %lmfawﬁlf:hélarﬁmsaiwlulﬁ&ych@ ¥R bR @hS ml/100
t i I Fﬁﬂ:
e?%%tﬁnégiorﬁ%ﬁévg%%o: orati nrhco\rtgp}o(él{I sstl{wsceér Heddifly.
Sphnmﬁmmﬁmkyu @mmﬁﬂantamdﬂgemﬁnhhnolm@nnaundqam&gﬂupanol,

2@,&?' n b@nﬂ&r &derlﬁg f2(r:gmthe re n e b.SIﬁrhlfpgaanofl
té%%ubdﬁyllﬁuﬁﬂﬂﬂpfm%%ﬁyl i%“k@&ﬁkﬁ éﬂﬁ%ﬂnﬁdgﬁéﬁg

adhering the coating to the substrate is not |imted
tq@@xﬁmﬁtmﬁrar Qe dHe xp g r @d:etaﬂﬂmntaqﬁtqmetrlle or a

d
appr opr| ;J?%rpcese ect l%grﬁ?o or Zig%t of acrhenl‘ tlh14 3‘1 5t

p 1t efieer 56 g the substrate in the coating, a nethod of
coating with a wire bar, 20 a roll coater or the I|ike,
od of spraying by a spray nozzle or the like

Cepentit Shcie OS] LSRRl Uik kel e rines
eldet tok edaraat bee usElbration 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 tenperature and a heating
time are preferably 40 to 150 degrees C. , nore
preferably 50 to 130 degrees C. and preferably 2 to
600 seconds though vari abl e depending on the materia
of the substrate and the coating conposition. It is
2 A0 ROSSILDLE 9 SURRETE 8, BresefLbed amount, ol Ihe ooy it ion
co orgtlgﬁugg’coﬁp03| i on %y repea%lng e aotesioh 6t
oft heeC eattigrg sandidike pd1gatemngch@oding .pl ural times. For
exangle, when the substrate is a flat one such as a
fiPPa/ It he anount of the col orati on conposition
supper.t b _ari - i di .,ndi.cat [ :
o P B Yot g B Bt BRgGBe basq pg antscous
adami éindy anndntaseptdaft abenpresentranpematonieda@ridmating the
t ai ned by adhering an aqueous cqating to the
o it dtte D rar A DApEn iR i G RS TKe, a
desiped size of indicator can be mass produced readily
by supporting the coloration conposition on the
subsBcarediag vy dheabgesgnéaiangnsdoni nghet abpgestescribed
The. 1 di i ndi - e ' ti o
cttuthar? PhenithiBil, 2o EE B T RSN O P e upstrace
aridheutriedi ty dyy dicseblkat hnghé imadiuditng idedebabat whbyh has the
the del i quescent substance .contained in the _
C%%%Q%W@Bﬁﬁé@??‘onw%&ﬂ Eﬂr%?dtorfeth%%%??%’f%“ japnative
c Sl 4 HULRE Lo U St L 4 ANGUNS JRS WA R el he acidic

content acts on the electron donative coloration
cawmpuwhdndThee 15 ol driatieandeoipedifian thei chsiis emulsion or

di scal ored .once can be restored . easily to, have.the .
R T o B e S SO o R B heat g R af (e ogit i
sigitidee o] 80425ubdbeaheim diHey metthiodaber a@het g the coating

present invention can _be used 20 in a state that the
tediher sibshrabrpbsittod 1Md tedppBrd &R i I HS 5Pt + At desired

u 144 §f j t s .
B3R, Sl 2o B d B REUPLAS CHOSRLBL LIRSS an st is
ap@romisa tepe se lefc tenb d6dpmenf or cavanipd egdapmethod of immersing

BLELgLARL Y The,oLlow 2o SHORLIEI 5 TR %, o i re par,
a Rlounakogobedh FeiMeS 11 kBP43hethod 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 adjustnment resin layer] The col oration

conposition according to the present invention m ght

di scol or before packaging into a package if the 30

di scoloration rate is fast because it sharply detects

an increase in humdity and discolors. Therefore, it

(f nglrable to delay the discoloration rate by

149 1 Mg noi sture which is contacted to the

ngqoqtron conposi tion by covering the exterior wth

the 11 speed adjustnent resin |ayer depending on the

used Séoicer &b e oM Ebhpwsind st t (re44Fhe Aarasemt asfraddion can

t
a@o‘d%&ﬁ%ﬁ b%%ﬁ%x‘e %I 0,89 Sééﬁ‘ép@or ‘%ﬂ]tnq ‘E%‘ E‘he 5\ ate such

avrng appr e pernea be use
asapdpetr,i s formed hjecoakenga aiersesaem edabr ng 11\1‘¢ﬂllcciiltd51:aScan be
aresin material . _dissolved or. dis into a
maSs Paeduced £e8dbdir BY eSWRP Rt HaS p%gﬁ & e composition

orf QIR aldr G eI ANd RRALEAG LRt taRd i
| am nating a resin sheet or filmon the substrate by

[Qr@ﬂﬁétl on 10 or the like. [0045] Such a resin

mat er, t_exhibits AR r.iate

Noi stTl x hblgrl’{ﬁeglg ?(fifzxgﬁart? %rpernecsyenahép g O obtained
ad esddrdiayrl diodoriri.cabhws i Sindreaper rieabrdmtomtq;f by

the speed 15 adjustnent resin |ayer according to the
dlp?Cé%,]é?ﬁlI}%\ﬁéﬁFrLBﬁlpg dg Gt & ekP by TRSi ‘%?Ju%%uescent substance

cARIBRAR i W HO/ A 126 Ui 149 & udy QJrlt%‘M M, the

nmeasuri ng nmethod. [0046] A nmeéasuring resin layer 7is
syt o s dﬂﬁqudsmdnh\hyngacalsmet,hrammm ofesid tgmt water

db t [ .rat
T e art 1 RO AP EF T oo B ERE S CrBR fRe gy The
cJ%bf@EKHﬁ complo@@4 {lbnThEi BRI 5¢ Wi RAIIRADbhickYcoh Bd&estored

speed adjustnment resin layer is not particularly

c33 Y 6@ PRVA Bhrarlad bsfong BeeidbPadiPr 7 g heating in an

tdt is preferably 0.5 to 200 g/ M2 -day.
O‘P%Htac#wp nol glt%ure perneability is less than 0.5 g/ n2day,

{9 4i2gi st ure per meability is excessively |low, so that

the giscploration rate . beconss excessively sl ow even . . .q
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

11



10

15

20

25

30

exceeds 200 g/ nRday, the noisture perneability is
excessively 30 high, and there is a possibility of a
sharp change due to anbient noisture in the packing
work or the like. [0048] Specifically, as the resin
material, polyethylene 12 terephthalate, butyra
r esj n, %%% ester: uretqane %pl %gh%e p%h%V|n%I|de € L ation
S or él styr enat ed epé’xy resin goxy resin
qﬁmﬂyxcﬁome8|n pol yester resin, V|nyl chlorlde
acetate, acrylic resin, nitrocellulose and the like
¢3R4 used. 5 [0049] [Chromatic color ink layer] As a
node »Qf AV iN [ S ﬁggg i :
by tﬁg Sh%?nﬁ &%l tg%b/gléﬁdl gglt%gtr%eg]ft gﬁgp%rle eéraltta ?nvg%tl onpéﬂﬁ/ resin
latyleer Bavéng appn@ngmtﬁlmmlaﬂuﬂe @e¢ME@baﬂu¢ycmhgrberused, and
havj n r 10 dlfferent fr .
Y AL O 150 BB COnpbS MPORD §4° frEvs bhgrperial

difs¥oRE OB radsypstEaliei o UsSiskd vankQl Bhaki Hibstrate which has
conp03|t|on whi ch is decol ored by noistening. For

SUBRAHSE qhﬁz @ logse inme comprs iEdlosr anidoheedipsitol dfy, and
léﬁiﬂg gb églhtsﬁéetgﬂi§ﬁgﬁﬁg 1gh%egu6£%&éé% egﬁQnatlon

strate ayer 1I's cov
omMuHetHukauﬂ orati on conposition. Then, a blue color
Zf %ES coloration conposition is visible when dryi ng,
A4 he col oration conposition is decolored due to an

i nCr gase ian re@lil?@ @llataémg@ B3t pa bed ihkel ayer chakhRgits
been covered with col oration conposition becones

amrsqpml@tel\lm%tuneh@elmma@lltlyt%alnmﬂdltaf@mrpaaflﬁ@@gfe@fter the
Janl %rbh%efgg gr tOTﬁQ%% §k&¥é:§ §§%§%§¥3 fo%!ﬁie speed
iTcr ease i A ham t an i1 rncrease i n humdity

adfnsumﬁnﬁnnatﬁﬁ Hayeﬁ asioghtidindnd.o th@ipﬁe§em¢enmmmmﬂnbn is

detected nore, clearly by printin prescribed desig
gl qadad Py, MPAG5HFe E%rlllﬁa%l%h% g%ZfFe e ﬁﬁ%‘?l?da]trég to the

£d 18 AvitdARRRAN BN JTRIRHA .. the ink layer may be
prOV|ded on the side opposite to the surface on which
tlR€46al or ati on conp03|t|on is coated. [0051] The sane

o5 AR AL ATEE, P BB L i i o
trofcHres sabOVIE2 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/mz-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

12
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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 desi ccant
in the package, the hum dity indicator of the present
invention can be applied to the packaging material of
LS Hdesheeant e ok 29093 L s jpeghh| = L a ]

t h l 7 b E 7 A 14 ’
eha?i ng noi st ure permeabi Il|§tyg)| s&g%lstlg% ggeﬁtg%e lpdyamlde
pdyysinydtiele nand hilloe iclel, osairenatendpepokiyomresfint, hepoxy resin,
present invention is supparted, on_the supstrate to use ,
ph&@%xwereﬁaeka%%@e%%ﬁeal%f ViREL et AN 2T T oosArTYLic

rdsint, e iabeve 19tnuekuned $haceideMBLar bal yhaw.ng
noi sture perneability is used as the substrate, the
t8P6Pati on conposition is supported outside of the
trate jf u te is not transparent, and
[éf]fli{%?ﬂ(?o%gr gtoilgyggﬁr(pg% teiq(ln may be supported 15 either
out shdea alodenstdetdelsubsyradeetcfindparsiuhsteate is humidity
transgarent. As the substrate, one which has plural

Pihshes PHEYARGY andiaAePEr oS el T IR tHY esi Wbarithere is a

cdr@iMRE- 4N @ Ha8Sian $hesk + 1ics 8h 8 Ysgd 1RKRFeRhabliYg a color
other than a material having noisture perneability

diifetreas aromothevernt fabriieate2Dafd055kedrorlexanpbe compesition
. coloration.c osition_is supported by .applying the.

Lo RaR g P SRRy & RUPERParSoPYe He SBPbgu Lo it ion
cdnpeyittion Whitthe iextietb0brefl By naGWVENiAgbr ikokkample, in
heat i S&to dry. Then, the coloration conpositionis .

a CARSY édame g §y§éé>&a%°§dj0}9§‘Pﬁ§ﬁtth@silﬁ dyer Pehege 4t is
nd i HLRAY Al rL8S] i NEUNAUSGntbOPEPLEEUE Eate, and the ink
permeability or substantially not having 1t Is
lgyenviidedowe tbd ph Urtal t Helced oraviing, actpasetepnsnalhen, a blue
t.han th desj ccant, and the coloration,conposition s
Cdp6rt BAC OTO LT Rigt Bh CHEC o Ted Wit ACLRGRGE (& v 4Tp, and
trRdddlicdnt 3% tdamperlieian AR 3@ ceadres Wuen tOrRe WhicGlase in
Is decolored with noistening is used, and a chromatic
gl Bt Y nied &P RatPAglBkcbrver diFfieremesn gifvidred with the

coglf%ﬁt?dno%o%{ﬂg%‘lsciit&no%eic%m%rso‘{zii@%l%ﬂ tREmERYer tAbdRumidity
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]

13
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col oration conposition, so that an increase in

hum dity can be 14 detected better. [0056] According
to such an enbodi nent, since the desiccant and the
hum dity indicator are not required to be housed
separately 5 into the package, a packing work becones

Si”p&ﬁ’a é'N%éyéﬁadeXkaggdéﬁéﬁqgsQﬁﬂxﬂﬁ Q?ﬁ%gﬁyd%ic parts
from not belng added. [0057] |[Packaging nmaterial 2]

orByheppibprisatepy sel eciingtate bybbtnat egandiediecepeedn the

10 _adj u nt resin'.layer, the humdity indicator, of
P RaYr aBHt TS SR CH Bo ofo b ekt VoS SV Eheton can be
appaGkagitdg thet paickbgohgamapaekageosueheagetaedsnt .
electronic parts or the like requiring retention of a
dPY°>phckage interior. [0058] 15 Specifically, it is
conf | - cr [ .S} i L9 :
Ut st B R Cab ot i Somnd o peSIE et ity is
ussudb stsanthiealsup selriarenatedt heenobdburae iper neabilsiittyionaid the

to have appropri,ate nmoisture perneability in the
iRl e L RETEL oA S GUPEPAS CHeshe CPRo SHRGKLGE Sotte e, a5 the
padidotifg imd%ieda aMeams thike 428 ipagkage interior (the side
accommodat i ng a packed article). [0059] More

speeffically, there is preferably used a structure

t hat t r ' or Y. i .as, t . .
substPat E2a T hel o h S gt TRy bl e nSagd Fiyisture
peamesidstiant i aldsyednad thevsulgst ta2db, ahe d¢sidegat heén composition

. coating for the,hunidité i ndi cat or of _the present ,
15 FHERATGRS Sutehes rdi §oe éﬁbéG\lféFFnjft ﬁ&ec&élﬂoé&rate 1s not
t reWace i, ta'?l%io Sgltgr WOl e t\Mofng bhgozresd na%a%fﬁﬁgée%ﬁlpported

resin layer. [0060] In the above structure, .
eigiest oattes iigkes opr dferidlel yhe s30stwiagtuid poensalisitinafe 1s

el RS PE s B yPER AL IR ! 510 navang
a peeneabirl biny10ér ithgl rdayiesn crane. fbitmtbeisubisé radein sheet
. has a noisture perneability of exceeding 1 g/ nRday, .
i plisshdsad e ifgably other” than a materlal 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 humdity, and even when the

humdity in the package is not increased, discoloring

may be caused if the outside humidity increases. If

the speed adjustnent resin layer has a noisture

perneability of less than 10 g/n2 day, an increase in

1. di L.t hin the package m ght not be reflected

d%i%ﬁﬁ? akkﬁF?Fy. [0061] In a case where the coloration

¢oop6sition of the humdity indicator is very

sensitive to an increase in humdity, there.is 10 a

posSPEEPFEYRENGP BReRoioriihyd Sbius -y o fesiccant and
tHeaGhk 80t }0i RFDELAL r E GidkY rbBut RRIPBE KV MY separately
~Thus, it is preferable that the speed adjustnent o
intesthe [paakades dear@tiimedors Prgenes roigtls,eand the humidity
in%ﬁ%g%%qlkhkﬁb%f %%ge Qg%d%¥ %rn%%s%eikgog%hed%S It is

necessary &t Phe 'above substrate s ransparent to

aobevel such that discoloring of the coated surface of

the coloration conposition due to an increase in
[BRshadiiny &akesdalr édogni zed from outside. And, for the

S”b$%§aﬁﬁpr65ri§k%@yn@ég§@9§hbeghga¥ﬁﬁsQEa€e and the speed
silica-deposited | ayer according to 20 prior art such

adgs1sCVBNtPYBsiis prgker althg puoniddéy tiodieeporhef the present

. package interior in the.dry stat By _pr.ovi.si on of t.h
B o daroha et @ peP oLy TR g e of 2

padgieyanisieth 2@ TR ols,0knRctdayier paess Jr0@63] 1i%% requiring
Besi des, to i nprove the adhesiveness of the coated
reffrfacd off & K& Yo d1e6HeGPoA NESFEGSIt i on, an anchor coat
I-'gyegmay be formed on one or both sides of the
[ ]
coated surface. As the anchor coat |ayer, a known one
i s uSedcidndapief ernabliy ¢onylgolkedr itdedecmgbhseatbeameisture

copol.yner, urethane resin or the like is.used. 3
o ITRRL TR BHE SRaBkSBEr GOt 2 1o CaTRAT L S0 @ic preferably
t£eupeshht 081 WiiedN miins: tdeed aload thir e sheah NUi t §, UsRUto have
and a chromatic color ink | ayer having a color

ARR IR e MEmtHeE EsIrBeabiidn tyordpoding diiSiglerg Here, the
o%sqvciéj%a% t'14'111% i;%r@ag%i %%t%fic{er]e a(hQJ Qhial 1101 1 de meB'ans the
mposi tion, SO at an increase I n humdi ty can be
padstaapt dchtleatitcar . (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/m? -day or less, and the speed
adjustment resin layer is preferably configured to have a moisture

permeability of 10 g/m®-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 filmand the
i ke can al so be used as the substrate, but the resin
filnthas noi sture permeability | ower than t he
e forne of fiber. Th refore
SO 6 RRFERe SHBI ARG by 10 ot JPA0 PHE WaMThpy in the

pach{a(}'la hymat { ychodseal eri sdollde npf eseile ga@y@@tllfotthe outside
onto the resin filmis easy to absorb noisture on the

h%@atiit_rygialﬁmeiaé@%urtécéhebwe%i%ditt%tm%rmsidh lgtyer has a
mégg}éﬂéj e XA %y;%ftﬁgsgoeﬁgg f&r%ﬁﬁg ég rﬁﬁ”ﬁﬁyrease in

he coate urface cones I1nto conta

hypaickiagi ng tistrertdred parc e Iniikogyt b&tlbebemﬂﬂﬁsﬂhmrd

that th%ﬂéggpratlon conp03|t|on is noistened, and it

‘to detect an increase in huntdlty. Such a

poolghem can be elim nated by form ng the coated

surface on both sides of the resin film but the

pr ocdgisaofasppihginegt hReccbatd hipraserpestiitipn pd dry humidity
. MUS r.epeated two .tine 1 t he .pr A .
e PR P e P20 P et HAHEHLRD, enere 4

a pixd inatle forgmet ofidddiesriing dasyatusead har %m@malon to
the coating for a humdity indicator of the prese
aW@Nﬁ@HtPBﬁl§65K§Jltg%PﬁﬁéﬁjﬁhﬁoE%}oﬂ%ﬂF%nlEdﬁ%B§?f?6ﬁble‘that

t 12l Q%dsér@ﬂ%&ﬁ&l@rfe%qtnhl%/g?%gée@érﬁmﬁeé%th 53€a 'rt{blsture

a S|ngle pr ocess coating and heating to dry.
p4100634 11 1But OﬁrQQQ(gﬁﬁﬁ wheer era Yersescri bed pattern such
3@ %? ters, designs or the like is printed on the
B¢ ate formed of fiber, 30 blotting is induced, so

that 7t ikSnédd ££40F that eREOSETHIdubst radfe 66l BFakhrent to
fine dots and the |like. Therefore, when the substrate

2 flrvReld Bich iPat idapleriag &f ihq 19a3ted dhnfacsd An the
c@fo%ﬁén Q%)qrf ech ntJhee Sé'gjﬁwr{ %fe s%ml\ﬁec]‘fmcﬁttqy%an be

pro er words cator “can
réeogrioadieton tdutcdiedr.  pndnt ifng mhehsgbsdrate, an

L PSSP LAY, B prevt ously, oL LILLDG, 00, LIS o €8L0. 110 o
psithstdad esucH QO8vD, 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 bymoistening is used, and a chromatic color ink layer

having a color different from the coloration composition 1is
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5 But, in conparison with the substrate forned of
fiber, the resin filmhas | ower noisture
perneability, and when the substrate is covered with
the resin film the coloration conposition supported
by the substrate is hardly contacted to rmi sture.

Th f h il mi.
o IR P EnfeE % SR Sl it Bnbbb T LBy so that

arSUbgircalse S0 aundidiseCuhe bhe d@ué@%@dl b@rtfcé@e of the
substrate. [0069] In a case where the pertinent resin
fiPPRPis lam nated on only one side of the substrate,

(B8 81N filmpartially covers 15 the one side,
111 e t%‘ljr%e ot her side exposes the substrate on the

vvhol é“hsupfrasentV\hanehheonegn:afferrbmlysubam pabed,on nonwoven

ot.h sides of th strate, it is conf red t
FR R SRt i TR e Ersh ettt - s a1 JeeershphEogban the resin
£iSirdgsd0fhd he keubsh raqtse) bEQOFN 2 s20n BB 0W | BAtashe resin
descri bed above, the hum dity indicator of t he

£ igme Heust mpnvémcreonehragabméw:mbwet Hehair gnepistpdoraie formed
hi t
oS mor SELESoFront BoRROSrdes arcRher oRiifRs e  Sprmea by

a;im;a/lpe;tumaemioaa;rle@ f'Bhu%, heweiitiyf iowid cexpesed sihde present
in a state of hardly, absorbing noisture 25 in contact

LIRS tHe OBACK ABF nEe Pt et I I6F Ry Bac@éaa%ﬂp M epre on the

céabcqrg}‘-@ﬁltﬁéd NG, iRt S8% 1 3N RGERISH B the side
hum di t absorbi ng noi sture by the of her exposed

Olimqjae.tcmrtcbe:hﬁet@@mt@di sUr@@rE ilsn iafeaserwhemel tife the coated

nfilmis |am oth_s
st GPBE TS RBEoEE ¥hrauPar et 2o i Bt b oFi Hag Like,
itobecbhesHist cake @€ coovenedow ddmpdel t a5 A sfhdMytbbiéd, and
even if humdity increases on the pertinent area, the

ltc@?@?@??d??%ﬁﬁdjﬁttefc@napsln%%ﬂ%/lm@%w al$dlcthh% problem
céﬂ %%o!ej?iﬂihg_geﬁar%)ﬁ f'o%rrﬁf?l?agﬁetéﬂa %@é% 0511 both sides of

conmparison wt e exposed side er efore, it
threceses fs'asry b@t dthteqmrtomss&olfmppﬂg/mg the avgiosedasddeating

Sy TG PeERRoALR 1 baTFan TE AT 4 RESQUBSE PAFE ocesses
bddtne iR IH1@&s@fe t he speed adj ustnent resin | ayer

descri bed above can

[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 exanple, a filmof polyethylene
terephthal ate (PET), polypropylene (PP) ,

pol yet hyl ene (PE) or the like is preferably used, but
the PET filmsuitable for printing is nore preferable.
10 [0073] For the humdity indicator of this

confiquration, one which .is .decolored by noistenin
17 8l R G e nEaral 1 Fon LB G0 DSRGOYRES] vEth clear
pﬁm_&tdgawthsgw@}tb%%dwctimqi%lgyr}QWﬂeriw_sqry phknkaygron the
having a color different fromthe coloration
resgfp6s L BH tab tehEo P nimelner addyd avgl i ore onhiehe substrate.
%@%%ig is adhered to the substrate. Thus, an
increase in humdity can be detected nore easily.
Exanmplues [O0dHpa2d4rExdnpl ehd)s D fard floymeel ghtf dber, the
a | euco dye "BLUE-63" (manufactured by Yamanoto
I Heht £ AP SsntOY e T POPFEHIBP AR Ioft oxarf il ghe substrate

i dihydrale imnufrctwad By 1Wake RuIe 1Ghemiedl composition
I ndustries, Ltd.) and 10 parts by wei ght of magnesi um
sugiftcortiage thexdtey drditss nadree 125 hadddy tconteCtsar to mypisture.

wei ght of _acrylic emulsi,on. "Dl L RS-308" .(solid
T B8t S TE R D, 9500 i BrighL § e ructure
i ARt Mk s) beahd e Mehe Subktedts0sasat cdhasi®re the
honogeneous. The obtained coating was applied onto a

epopdd |SHuUfsIGRy H20hE rselPsFdateuch that the dried
g@logrgqti on conposition anount becanme 16 30 g/ nR2 and
ried at 8 0 degrees C. for one m-nute to obtain a
hum dint p casei shtoe. the0FsitifExanpd i) filOn A humndirtated on

indi cat or was_oht ai ned by .t he sane manner.as in.
o e 21 Bt e he s Yati e B TP RR! ELHE AR e Ly govers
tieyd atige, aRHi 20 P8¢ tetHyr WRIRNexphsBBIARSI ibstrate on the
chloride hexahydrate were used. 5 [0076] (Exanple 3)

wholrurdwifiacd ndiWbanothpasedbhaf htd by taeinaied mindgth sides
O%EP%{guum Cc ore:s’d']éteiﬁﬁ%?%??ﬁé%f@éﬁ?% \e@i ot pﬁﬁge exposed
suraftHess wn cifleorbaen hebadyy drfattthe 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] (Exanple 4) A humdity indicator was

obt ai ned by the sane manner as in Exanple 1 except
that 6 parts by weight of oxalic acid dehydrate was
used and 20 parts by weight of calciumchloride

di hydrate was 15 used instead of the magnesium

d q, wﬂf%o%%b e& %@%’%1@% Cn?h ?E%OQX it
lg{‘lt gjf GUCO E

ye "RED- 40" (nmanufactured
béﬁﬂMﬂHﬁ&adyuﬂv(ddtﬁdﬂﬂdﬁscolonamn bm mkkghquhe@kwude by
acid . 20 dih drate and YE })oarts ht of nmagnesi um
CERAriTge adc?ed arts by wei ght
oboaenylic errul Si on “"DI CNAL E- 8203\/\H (solid
conponent of 45 wt. o, manufactured by Daini ppon |nk
and @I$emh@alr§)smarfdlmhéy> \h@r éaglﬂnarc@d S0 &Het @ubéctmée, the

u The .he a Iled o
magl‘:e'lmfga zéh%s%pnegecgf j\l/lvlsrléle ar sucwqt e'torp g‘%ove can
beakedat i iy eQaRPSE] laomlraasmﬁmmgmrﬂétgkaghandlate (PET) ,
dried at 80 de reesC for one mnute to obtain

PHURTARYL GTHRi (EFY or poitmevbylelcﬁthiﬁﬂ @T6yhgol exne- hfamfreferably
t f n n
us%ac{ @é gEgEFT(f EGEE b ¥ef01_B§lxl§n@in Qs%ﬁ%&klegﬁzetrable.

wel ‘ght o Ic acid di rate arts
dP07@dagnesi um chl ori de hexahydrate vvere added to 100
ic e

oG TS S ey SErbcater PdathbF soTHL Mg Asdpireone which

idgErgeneadSoy hbe seBhangers ¢eabi 14 twWascapPPthedofMdpsition,
PET fil musing #20 wire bar such that the dried

arcebltméatamtr@(mpe@ prrofidadunithez aplerama gl apcaker ink layer
gg ‘co§8 Idcgg ?&?erg& %%cg?)]t%%egxghgg%% g;& %chﬁbgae%on at the

tmmllcﬁatdzryl\x@s b@lfbalenedebyohhf:‘ngaﬂﬁ adneesd aso ithe substrate.

anple 6 except that 10 parts b vvel ht of oxalic
g RIS vilb TUSBAHL 00 To0PE ISaiRs e 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/m® and dried at 80 degrees C. for one minute to obtain a humidity
indicator.

[0075]
(Example 2)
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A hum dity indicator was obtained by the sane manner
as in Exanple 6 except that 0. 1 part by weight of a
| euco dye "BLUE-63", 1 part by weight of oxalic acid
di hydrate, and 9 parts by weight 15 of nagnesium

chl ori de hexahydrate were used. [0082] (Exanple 9) A

huri bt Bk 65 01; A, O0LA) BEADYLNG, SHEP STRRNELAAS: as in

except t 0O parts
E}daerlp‘lﬁa dyex&&bﬂﬁ:fﬁa’iﬁ 6 pﬁﬁték Ipante ilhtweifgbka bi coxal d elehydrate

acid di hydrate, and 9 rts by weigh of nesi u
b A ety S i BT L FOGRer e Gy R were
udugn dity indicator was obtained by the same nmanner as

in 25 Exanple 6 except that 1 part by weight of a

I[@Gdéldye "BLUE-63" and 1 part by wei ght of malonic

i.d _instgad of oxalic acid dehydrate were used.

%gégwfﬁ% Evaluation) 30 The hum dity indicators

obt aiznadmi 81 Exatmpd BSatlot waklowerenkafthy sitandiang madeer as in

environments of 8%RH,_ 20%RH, 50%H and QO%RH for 24
EXtRE tho Stsavehad drd @?&ﬁ&e?y A Ith & @il shloride

di8fdrat RRAING HDHEE LB PNE R B cROSREWMAR xahydrate.

dried in an oven at 21 80 degrees C. for ten m nutes,

df@7t’/Re col or changes were observed. The results are

Zgown |n bIe 1. [0085]~ [ Tabl e 1] ?2 O-1.) 4 41 +2

V) ul a) +. ~aa +) NCO+) t b Na) (1)

nala ﬁQm@th§‘7 imdidat®r Qdd dbtadned B AP sBm@Omahhed as in
E;éééfg 14;ngpt)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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Ca co Ca.0a .~.4+) 4toUOa - Uacaa O
roml o4~03 3CaoaammCl > N> >0>
>4 W.0.0.DNa v] +'" rUc;-4a U~a .4 -r to .
OAacoQ roaco+ 00+ --40C 0-, xX0>>" >
Ato Ooo WS -rauvuuuoOO co +1 4~ a) to bo -P

m ao nmoo +-~
a cER)fillrcaisdng #20 WQre bad euzho thaw @hw dridd @olcration

a a), ~bo~~Dboaa a ca,, -d .-, -z ~.1"q
cSsYigioh Spauat Sededy Taoic apidjiigd t 80 fadrads . for
orft &ihd P 6 obtain a humidity indicator.

[0080]

astbgozlﬁeé'éa e'"‘a}lso‘niog%n%(c\s)usa. OrA Ic%ﬂgc%%a%%o%tigngW§§°%&%ied onto

(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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1082D" manufactured by Du Pont Kabushi ki Kai sha) using

#20 wire bar such that the dried coloration

conposi tion amount becane 8 15 g/n2 , and dried at 80
degrees C. for one mnute to support a blue

col oration conposition on the nonwoven fabric. [0087]

1@@96)PET films (ester film"E5100" manufactured by
oyobo ., Ltd.) having 12 pm 25 pmand 50 pmin

tRkekntes %kr@0d1§ 20 | ami nated on both sides of the

nonwoven_f a |c des r|b d_above o f e
adj u Fne%?r %%r %n 2t e SUrts ace%ﬁg%gég? %maHUfaCtured
by(Eéﬁﬁﬁk&& tﬁeh@c&ih The.goatli pgruseg¢ waibgxanpleokkiwasacid
plied onto a surface 25 of a PET film (" COSMOSH NE
d%&E@G@tenéﬁﬁFﬁéﬁﬁF%HeﬁybﬁﬂV%%bPEﬁe Chenicyl Handurf wies, Ltd.)

anbhﬁ@k%%§§so glgngﬂEU%En&a%%Qst&ebQ%ﬁla%CHe&Bﬁ&dr%Q%

dried col oration conposition anpunt becamne
(m@mwﬁ@ctamegobﬂé@ﬂ@9§uCE ¢Mﬂmxﬂﬂﬂlﬁm@Ma£HM@ssuppdrt were added

| 0 008
cohanPhRRr RS T e O bR e Dy era O i e L B 1 sion

"DYSNATARPBRedwHN tBelcaatedpan®untof s ivdt conteiMu fafdteired by
drying) shown in Table 3 on both sides using #20 wire

Dagavirprd ek ead Qzemic@bs Hegret pertedvy gré gitred € fgopanol,
anﬁ% Rﬁggaéghgﬁ%ﬁﬁgb £§§kﬁbe£@ﬁgrﬁ ggggéus The optained
va e

ation) ndi vi dual indicators o
cobatamyl ess Ebld 27 omepethefturshickl oﬂrajaon@nvenofﬁtems ("Tyvek

16 ReRigaE Ther e buSbrvat GPEUBIS ARUCTTheopip #20 wire
baV.‘ehis@@hatﬁahofhéaﬂri@@e@omﬂrﬂdbnvpﬂ%ilmi&%ura@[%un'lﬂ}%ecame 8

gsults are shown in Table 2 (Exanples 11 to 13) and
Tabl énd ¢BeiniIte§0 degnees & -27pr pOIFEnUle tpssupport a blue

(ofe) QH%&%Q%lQJﬁ?%EQQH%% % Q%e n%g%%vggefgk 'S'OU of

e speed ustment resin layer p033|ble to
adpagu a discoloration rate of the humdity

Indl%%%%t PE?Q%_Ialléster film "E5100" manufactured by Toyobo
Co., Ltd.) having 12 um, 25 pm 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 uym using #20 wire bar such that
the dried coloration composition amount became 8 g/m? 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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15 hum dity indicator provided with the speed

adj ustnent resin |layer fornmed of polyvinylidene
chl oride took 1800 seconds before it is decolored
with noisture in the air under the above descri bed
eval uation conditions. According to the present

atl BYeRky@Bes thergtofge hNiQhEe S0 N RPSHLA idd @ftment resin
causing a difference in 20 discoloring |evel which can
layerehecked visually on every package depending on a
?bggglence in exposure tinme even when the humdity
indi cat or was exposed to the air in an ordinary
(adkagiing )wor k  of el ectronic parts or the |ike.
25 [Table 2] S$Speed adjustnent resin |ayer

0092 ,
b SoBhg G b e REGH B Y THI LIRS § AT A<l & tO 27 were

138 Rahi idnEelS envd/MOnmeddy) oExamplient] tREhel2 3302 normal
600 Exanple 12 PET 25 20.59 1200 Exanple 13 PET 50

PrE®.s06 2700 503009330 o Fabbes3jereCpbFe OC=d ¥ ilstR U1Q ,0and time

R § H9S 88,08 Glacell Nk HO%ELALO LD Mevs

af GRRINOINOTEHCS) 2N{ENAMPEE5) 1 MEO)13) Landd 1818 CO)(E&amples
NHN N C) &) ~+ LOLC a) LO co co Mco co MMM

14t M0o co ©) ~

[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 re51; ¥ayer — Discoloration time
Resin Thickness ( u m) olsture Sermea ity (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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i£0MPrd Y919 Alstafastatammitleert tempdenatires colanaldutcent
conpound, an acidic conmpound which is in a solid
SURSHAEICRt 2Athiddh R 1@ arid eAudéliioguescent 5
subst ance and an aqueous resin enulsion. 2. The
coating for a humdity indicator according to claima1,
2 fufhkeroebappi §0nga amuni gany cisdl ety ddc@rdigretdigdlaim 1,
ffqgg$roductLon of the coating%for §hhun1dity I ndi cat or
WS TR S AT, C TG Sy Sfitnel y di sper si ng
and/or dissolving at | east an el ectron donative

coloration conpound; an acidic conpound which is in a
3 soPireHied o ramicdron efpdetertelnhifidra Benidibgdasticator

. i . q I i |-Si , .
AR MR 0 e (I STIRS) Seg L s e
dii g loaitrgy atchagst sinnglattkeastoratived eoflbentdonatomeound; an

col oration compound,, an aci dic, conpound which jis in a
@G} 15 CETROETG AR et HFefptt A dPEE TR bl THRARRerenberature
and a deliquescent substance into an aqueous resin emulsion, and

adding an organic solvent.

4. 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 solution of a water-soluble polymer

compound.

5. The coating for a humidity indicator according to claim 4,

further comprising an organic solvent.

6. Amethod for production of the coating for a humidity indicator
according to claim 5, 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 solution of a

water-soluble polymer compound, and adding an organic solvent.
7. A humidity indicator which has a coloration composition
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20 substance and an aqueous sol ution of a
wat er - sol ubl e pol yner conpound. 5. The coating for a
hum dity indicator according to claim4, further
conprising an organic solvent. 25 6. A nethod for
production of the coating for a humdity indicator
SRR AND @ Gh@srat oG ORBLireli g thieN@loy cHa3ReNS Iddhposition
and/or dissolving at least an el ectron donative
cogwirgrsgtsi e teapotd elastraci dpvatonpotmbo whi thn i ongpund, an
ac Q#ﬂcdcéﬁé‘éﬁ?étw@"%‘%{ %Qtiﬁ %ngg{§&usrteat3eoa%ng bajtent tefmperature,
el'iguescent substance i nto an agqueous solution of “a
a wal egusekbuhkesyiod yarere corpaunss i andd ratkdi ngnanthe gadu€ing for
solvent. 7. A humdity indicator which has a ,
a BEMSAALYoRNEbAPDST t3 TP TH A Foo AP¥ OBt k2 Wihsltr gred and S5 is
adMASIR] 1 d 19 LU0 CRIPRSILIeRN t LUK SES at | east
an el ectron donative coloration conpound, an acidic
conmpound which is in a solid state at ambi ent

tepperature,. a.deligquescent substance and a.resin_ .

B bi her VR FHe  BOACT hG T 6F C8TAL AN & Fy° Rl calBrrein @
chaeeRdidngolieranykof a ¢ Aiis pkovdded BBEwBehsthadh@edrate and
to the substrate and heated to dry. 8. The hunmidity ,
thehgrderat 188cePEPAT. EoORt A ThanherérA and chrsiftqloration

i Layer, | o)} t sybst e :
e ) P For B hmab Fr b Fanh T he hedtad And Totor ink
lagrdred col oration conposition has a color different

fromthe chromatic color ink layer. 9. The humdity
i ndi cator according to claim?7 or 8, wherein the 15
9 surhaceuhsdaty lierSlcaRait hatbydeAyer €& 1Wikih7 15B¢eEherein the

adj ustnment resin |ayer. _ _
surface is at least partially covered with a speed adjustment

resin layer.
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