1 Hal ogen and heavy netal-free humdity indicating conposition and humdity
indi cator card containing the same Technical field The present invention
relates to a hum dity indicating conposition containing no heavy netal s or
hal ogen conpounds, 10 to hum dity indicator card conprising said humdity

i ndi cating conposition and to a proces$ for preparing said humdity

i ndi cator card. Background 15 When shi pping or storing nmany types of
materials, particularly electronic and sem conductor conponents, it is
desirabl e to know whet her those conponents have been exposed to a
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hum dity co ﬁ cavise da L9 é£¥’ 2. SQuponent s For |nstance el ectronic
conponent §€a d?ﬁaged By exposure to0 an 9t Wt gt S ptel e having a hum di ty

exceeding a speC|f|c threshold | evel, even when the threshold |evel is |ow
and thg exposure is only for short period of tinme. 25 To address the need
for the detect c¥ mdity levels within shipping or storage containers,
huni dity Fﬁ&ﬁ?ﬁ?%# ¥4¥% been devel oped. There are generally two types of
hum dity indicators. One of these humdity indicators reversibly 30 changes

col or upov?rh@Xpeégé@c tlleléﬁEEbﬁUi-ﬁaﬂBH“tQ tayhhﬁy@jltsy iPGRaEEVEr Si bl e humidity
utili.ze cobal.t chl as tthe hum dity indicator
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requi r enepbspod e didgater § sRhaas %&obr@pgﬁgm@ hhme&eﬂet ei m ned

| evel s of hymdity and return to its original color when the humdity |evel
drops bel & fﬁ%.o%ﬁﬁﬁ' ‘ermined 2 level. Reversible hunmidity indicators are
used to indicate the current condition of a desiccant and/or the current
hum dity bguglb-Mddin the storage container. 5 The second type of humidity
indicator is an irreversible humdity indicator. These indicators are
deS|gh%d to detect a predeterm ned |evel of hum dity and provide a visual
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i ndi cator_can therefore provide an |nd|cat|on Wwhe ty reaches the
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presence 0 g % torage contal ner even “such hi gh
huni dity hﬁy“B@’§EFTPBPE11@%9%%6§btdﬁﬁage to the conponents present in the
storage container. Irreversible humdity indicator cards are described in
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surface nou evl ces i ntroduced a new ctass of Ty and
reliabi| i ¥{tEghEeipeipegay oy ikagecdannye Mrigddky andidetars nati on”
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ar eas. i sture froma erjc enters perneabl e packaging
naterlalszﬁ ?f??%5|én £nqﬁg huﬁ%ggg]eénugﬁa §%V85F packages to
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rapid nDIsh riid% %%ngh umléf%y 1ﬁ%lcator material impregnated on
blotting paper. Military specification MIL-I-8835A describeg
the details of construction of such indicators and performance
35 requirements. The indicators change color when exposed to
predetermined levels of humidity and return to its original

color when the humidity level drops below that predetermined



35 msmatch, and material interface degradation can result in package
cracki ng and/ or delam nation of critical interfaces within the package. The
presence of noisture within these 3 cracks and del am nati ons nay have

del eterious effects on the SMDs. To a@&dress this concern, the El ectronics

I ndustries Alliance/Joint Electron Device engineeri ng Counci | (JEDEC) has
devel oped a Joint Industry Standard directed to the "Handling, 5 Packaging,
and Use of Moisture/ Refl ow Sensitive Surface Munt Device, |PC JEDEC
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noi st ure/lr ggro‘gffﬂéjr %n%gﬁ%rhggs C}tﬁ s standard, a humidity indicator
card is defined as [a] card on WhICh a noi sture-sensitive chemcal is
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Annex 1 o andard atest to ob ectl veTy “zi/ssess t he col or
chande, &adegpesihlesumisiifum hdecainingesd ff@lerﬁﬁﬁf@mlgp‘fm @tor cards in
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salts, afd® Phggogﬁﬁl%ﬁh l@&EF‘aje?lablf & Hdiint™ 15 lEb%%Lﬁfﬂ§a&t§ﬁt ai ni ng
hal ogen a@adhaheatvy et atabonenhe hudseht yin ridiecatoragarchntkGner .EP 1 293 773
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of certai or ected.from group of mcresol purple

t hynol bl e #2()%:\%0@%‘% %h(ﬁgg @ enol” BIAGER ﬁﬁnd an excess of a zinc salt
(e.g#5zinc chloride) of at least 1:5, preferably 1:20 and nost 15

pref er ablpp el adPen HUHE dédﬂfa'c%dh6§£9rd&@{£§s based)onnt RSyl SG Qsyre contain
| ar ge am) nts of anions as bj aléj; net al s due té’ the excess of zinc
Fhidi &4t of Y

salts. aﬁﬁo?ﬁeﬁ!”?ﬂ:ﬁﬁlﬁlw t%a?%%fé’tseﬁrg\%ﬁ &t @dvased 20 in
S 2005/ k08785 " AFadps pitd pigiieninzt dy®s, fxwl Gheenbhader n@falcbsﬁ tives (acids

and bases).-2Rds hygh OSGORI 32! b8 méV O OSEQRIG i5akhssd i k& Jmgnesi um chl ori de
and saodi um chl orlge are needed.,to practice this inventi on thus |l eading to
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chloride toyghye wd% £AHYa %@%m&h@&a@mnﬁ%g&@l Qgpégmﬁaore%ﬁfl %r een (dry)
to rusty brown ei ng noisturized. A hu Ln i cator card based on
fornulatP6ﬁ§38? dy to temperauures higher than 2 0°C. During solder

reflow, the combinstion of rapid moisture expansion, materials
35 mismatch, and material interface degradation can result in
package cracking and/or delamination of critical interfaces

within the package. The presence of moisture within these



30 conbi nation of pH indicators, such as neutral red, crystal violett,
brilliant green, nethyl violet, nethyl orange and organic acid, such as
acetic acid or citric acid, is suggested in US 2007/0157702 Al. It was
found that this system shows no sharp Xolor transition froma first color
to a different 35 second color when a specified humdity |evel is achieved.
Furthernore, it was found that the system can not be adjusted to change
color at different humdity levels. 5 In JP 2007-198828 A, a noisture
i ndi cat orc13&E€d28f ac bR cEsnBRY tRATd e sdirariod ssegberits &in yhgith a pH
i ngi cat orspanrd aTewakedrssd ublie &ah&:eﬁ:@l’ltﬂi@im%dt&)ﬁﬂﬁcblslﬁdﬁémlé%ed- As loH S
i ndi cat or r I reen, r . ¢hl ar nol.re creso
pur pl e, r‘?‘@&?ﬁglgggér%?%)h%lneo(ﬁr}?ggﬁgg#eeso%rgqlen(fg%n hggﬁaﬁﬁi hg@%{?ﬁﬂgﬁgi n,
cur cum n,develaerdssl Jpirpliadusthy| Biardawd dlimieateghéayFhacitandd inghy nol
bl ue, sparmidkahiihg, nend arsdldre Mopbensd (i hedveiJbnsalckaki s ke dldugarin
vel low Rhengl. PYER)Sepd0 phGROL:BLUG. A0 bypamphenol blug, are described.
Further on the opti o“r’lalf)“a dition o g(lt“cerl A as "a noi st UrTZer i s nenti oned.
An i rreveéleSiBieeRuiYi $RNdedidéaeer L eur s sYhtidmarad isaggeseatrel $osased on a
del i quesalstsakl reondinesh it heasmat s clefdbla dyewand optional ly wetting
agents, %n%;tlri%ti ng agents, rshﬁgregdi ng?i%geentes Lte, inS Us 2,214, 334. These
agent s fadilitate ?le‘arf)%orp PONT ot wat er and diTf USFon ot tve AUSé paper.
The addi ticeFtoredyeslovrramtedhaneéewes®- of the col or 20 change of a
hum dity indicator is known and described in the JP 61-154986.
Sur pri si ngl it bas.been found that.the addition of certain color. change
enhanct ng g Bics SEa T RET by SURAL Fag L0 T o o S8 kb e A ciley
i ndi cat orcaggornalhdal a MoryAyrarsons baberl dremercgdniie dpepbisd tvalt usi ng
Eeavy gettalasa i@ tm'ulmtmsfb thesigat gk eaRt, g;b(;&dfﬁgitqlbyéhaﬁlgﬁg@nﬂqhiéo%%@urgcy
nown .by heavy neta ntai ni ng cards. recently., the sem conductor
andwg‘l:’ect ) :{é Fﬁaﬁg?gf%s‘éﬁ%‘vgqﬁaobg%) s Oe(ﬁlfrf/kca(twie%swgﬁ% H&ndards for the
restrictiionligktgdouat st ofe damtidiny el erenteegqudsentthenstamiiardr oduct s. For
exanpl e, #heseri RHYSELEES RSt thet hbhed fPUHS @f oBakggN: £ inBmah y
conpounds_cont ai.ni ng Fé1 d._Br _anpd/or 1) OphogphorOU§ 35 #a]nd, certain heavy
metal s i rﬁa@%ﬁgcﬁn\slé Bf &t CHE AT QAP T halt WP ey of2 XN MR ed ettt CoPids e
restrictiaos tAppPiiDep semicbrdudedermbniamg Wedtevedi of protkioire as wel | as
to compongnt-s and RackagdsJmteriyal §sviagd uting hur dibyedidj cator cards.
Thus, there is.a need of hu #Ité i ndi cator_cards cgntalnl nlgéa 5 reduced
amount of W&¥odeRs 5R ?tf‘aébcm' REETH- Aot & s-° Fowdy 8P CGELTRBEY S5PE5dabi ity
and rel i diid icoy oof ceanyentarohatoehdfid$ tyindinc dtver cbandss sfmul d not by
det eri or ahgd dhY vt RRa OB 851 QML Qfs RRa¥YaLBtad SHand 1habogens £okRifing
conmpounds. 10Q It an_object of the present invention to providé a
hum di ty HAHEr | RS CONBERIT] GROBORTA! P MG I HaPGgaR= EShpctfts and no
heavy Snetialds. candnpabvimiditie lsamesorfi nplavied: dowidaty, (Readabids &Ry, and
reliabilifts ag cARVENS i @nal; hurhdhby.indi cat or, corpagitions. 15 It is a
second obj ect of the present invention to provide a humdity indicator card
containing only | ow anounts of hal ogen conpounds and heavy netal s and
havi ng t He sarepest| npzmowddwacdtyatydiceadalidridsy famdusel irabidd ty as
convent i Qnalochupk di { ¥a.20: 4 NGaGRt QbeGaEMSa1d tas 1R L RET gm;glbﬁfatt of Jhhe
present invention to provide a praocess for preparing sal m ai ty
indi@gtoﬁﬂegF&pg paper as the humidity indicating substance. These

indicators change their color from blue (dry) to pink {wet)

-+

after exposure to certain levels of humidity. Cchalt

dibromide has also been used a replacement to cobalt

dichloride. However, humidity indicator cards based on cobalt
35 dichloride and cobalt dibromide contain considerable amounts

¢f heavy metals and halide anions.



25 Description of the Invention Surprisingly, it was found that the
above objects can be achieved by a hum dity indicating conposition
conprising 30 (a) an organic pH indicator dye conpound, (b) a Bronsted
acid or base, (c) a polyol having the general fornmula HOCH2-( CHOH) n- CH2COH,
wherein n can be 0, 1, 2, 3 or 4, and (d) a solvent; 35 wherein said
conponents (a), (b), (c) and (d) do not contain hal ogen and/ or heavy
metals. 7 Thus, neither any of said conponents (a), (b) and (c) nor the
conp05|t|Qﬁ@e§shamW%kﬂ¥akﬂﬂﬁﬁﬁt@§ éﬁrél%Nﬁﬁﬁpiﬂh%jﬁo999m78@ﬁgaﬂﬂ§dper|od|c

syst em ofpsaleiment §oﬁﬁé€rtrﬁwﬂlrdesaﬁd|:syr@ngl%’ l’“l saldsAle. . Furthernore,

nei ther ay 106032 SOTPANEN! $,(3) on(b) 208 (5) oo ey compget tion as a

whol e cont'ai'ns "at ons “or eav ,” copper, zinc.
10 I n t hefFFRewnings darcddnsodent’s %lf/@fh@-h@rh gionyaindiéerréng conposi tion
of the pr&ﬂmtldbnae@twrtdmjd tQQne@X’Qlll@J aeshrm dforce)pget:aeﬁnorlli{ea)mof gani ¢ pH
i ndi cator_ dye co oun Jhe organic QFLIlecator §¢ ggound i,S gn organic
conmpound ébsoﬁﬁln ght Tron1t & spec T ORI Hﬂﬁﬁﬁ‘scéye such

t hat the *owesnAd W@I@blf@rl@denw SR vf |H@v@@smvetfe¢1gtdml@ﬁvlyange of
wavel engtihsiiekrbhecy+si bl e spectrum absorbed by the conmpound changes in
reaction to a change in pH such the col or inpression caused by the conpound
changes. The conpound is thus suitable to visually indicate a change in pH.
The dPeci¥i EFpl 2ARgE Athdrhisgiethks behbdity dasiitasrrt akes Dimmeesdepends
on the nj&culsaggstfactay Q:r@c ae@@scafrp@élfv@la £LomRRkY ckpewnprgani ¢ pH

i ndi cat or ye cgngounq%hare anldlne xyl enol ?Iue Neutral red,
Thymol bl e PREnST Bht ﬁ(ﬁﬁ?uRAP grf CSN B GEE bIFGE™THY i pht hal ei n each
30 of whitctpriagod it &bland m*mewglebrbll@ye@casam@ﬁp@ﬁenof(a)zmmn: tshéthum dity

i ndi cati ng. Q;orreeﬁbta;@rbﬁ&@r dmact 0edbe PIBSHe fcUBNL ©M20 andProst

tri n Inet an. substruct ent_in xylenol blue, 35 Thynol bl ue,
Pheﬁggpﬁt%ﬁ‘&rﬁ ~Al Z%CF *}IYPFIE bruke® | BRERYI B nthisg X phenazi n

substructdmsyhO§Upﬁe@QHnamn1dﬂygﬁramoneds Meutrriginsr ed Wwsld s éfervived organic

pH i ndi ca{ars18y8usonpound due as ot - shows: & or onounced col or transition
fromblue to red which is simlar to color transition observed in

conventional humdiy
Yet another humidity indicator card system was suggested based

20 in U8 2005/0106735 A1 on pR indicator dyes, color enhancing
additives (acids and bkases) and hygroscopic salts. Hygroscopic
salts like magnesium chleoride and sodium chloride are needed
to practice this invention, thus leading to a high amount of
anions in the humidity indicator card. Neutral red is

25 described herein in combination with sodium hydroxide and
magnesium chioride to give indicator spots that change color

from forest green (dry) to rusty brown when being moisturized.

A humidity indicator card based on formulations of a

30 combination of pH indicators, such as neutral red, crystal
violett, brililiant green, methyl violet, methyl crange and
organic acid, such as acetic acid or citric acid, is suggested
in US 2007/0157702 Al. It was found that this system shows no
sharp color transition from a first color to a different

35 second color when a specified humidity level is achieved.
Furthermore, it was found that the system can not be adjusted

to change color at different humidity levels.



5 indicator cards containing cobalt chloride. (b) Bronsted acid or base 10
A Bronsted acid is a conpound that can donate a proton, and a Bronsted base
is a conpound that can receive a proton. The Bronsted acid or base
conponent of the humidity indicating gpnposition according to the present
invention thus is capable 15 of donating a proton to or of receiving a
proton fromthe organic pH indicator dye conpound (a) present in the
conposition in a dynam c equilibrium Under the influence of the relative
humi dity of the surrounding atnosphere, the equilibriumis shifted nore to
the side @f jheopnolanaled, 20 qrganic. PH.dndicqt o (dye comaund (a) or more
to the side of the unprotonated organic pH I ndi cator dye corrpoﬁ'nd (a) which
resul ts iFPETEhER§RN of LBBIG SR RRE B HniE tHe REi éataradye a@dnmpound (a) .
25 The pHigenesales: dysdihe Brorshedgatigeor Paserbautad!| uanged by the
anmount. of. sai L. 1d .or e and by it [ Lation constant.
Ther efor e, fg&gngﬁ%}&%%%f%uﬁfg%@ rohsﬁedeé]‘csfi ?Ih%??%%%eenoﬁel*aet%i’ve to the
amount ofPEPIOSERPPE COOFRI G PHITRAdT et BRha\Rd ¢6fpoaneseh)tedhelspecific
rel ative @prhusiidbkyhate Whi chircheisplwstddansiit iprpok, t benpnganic s pH
i ndi cat or, dy.e t akes . an _be influenced.. Alternatively or
addi t i onacfjlqg/ll, r’% _ﬁ?g@}%ﬁ%ﬁ%f@&ﬁhgﬁ% { _éﬂnr(?é% ° %rge?%%]ﬁrhgﬁg% pecific
Br onst ed Rt leRthakel B5 HadldgPavd f3-kiwntindivedderat Pesncomstrade, Thus,
the nel gtﬂﬂéelohUBﬂdéIYar&i Mgin%l@hbhethi@f éﬂeﬁlll&isblg:@ﬁelaf ﬁlﬁtﬂ%&:’fl 'foinCdOL gani c
9 pH indicatar onpoun a)- t ace can.be also influence y
varyi ng t‘%ﬁee g) 5%%4??% r(gllrics &d C’)z:afcf;Y y(g%r ase. - VORFRATFETethl carbonat es,
al kal i mersdtipp@toxi des, alkali metal 5 acetates, acetic acid, citric acid,
sul phuric acid, nitric acid can be nentioned as exenplary Bronsted acid or
bases. Preferabl t ronst.ed aci,d or base js present in the humdity
Cndtoati M coasseraibte MHDSheY Sl PloPRoS BuBE SR s BdRFiaght  wor e
pref éPablBps30l L5 20¢ Perussasntwepght combmdd erittd @ parerbyolwsilghtiyef said
OLgaEI c (%_I-Ad @@lzﬁgﬁm1_W@&qmo!aggntéS(@én&@a\tqlnngas_eﬁ%yofgr(C_) present Ih n
the hum dity 1ndicati cQnposi_ ti.qn,o present invention increase the
col or i npt fsaidéﬁgo?g?qr}gs oe%g’a'ni""(lfl BI% ?h%lr}%gff’oqr' dyE‘eESnﬁ%‘fﬂﬂs (a). Thus,
vi si bi | i thpagfl ithge 20ne lronatansi pEoveoir tarel ohddnséophbf ndicatser dye
compound feri.S TAPrLQVEd: wWherf abaki ¥&r hHrdiday ehehbes s urounding
at nogpher chaen es. ,r'll'he. Cpc;l)}/cmln q%skthe.% ner al f%r | a HOC%Q,-(g—lO—l)n- CH20H,
25 reif W0, 2 17 3 -2 Bt Ry | ehe Yl o g}é%’éﬁ% LPeryehritol ,
xylitol, dharmiiték%8&orbitol can be nentioned as exenplary conpounds. A
singl e polyol or conbinations of two or nore different polyols can be
empl oyed {0 the, hurd di Ly Jlndicati ng.commost than gh Lhe, Presgnt, i qventi on.

color change enhancing agents to the impregnating solution to

25 make 2 humidity indicatoxr spot allows a formulation based on
organic dyes without using heavy metals to maintain the nature
of the color change and its accuracy known by heavy metal

containing cards.

30 Only recently, the semiconductor and electronic industries
have adopted specifications and standards for the restriction
of amounts of certain elements present in their products. For
example, these industries restrict the amounts of halogen
{i.e. of compounds containing F, Cl, Br and/or I}, phosphorous

35 and certain heavy metals irrespective of the chemical nature

of their presence. These restrictions apply to semiconductor



30 Xylitol and glycerine are preferred polyols as they give rise to a
particul arly advant ageous i nprovenent of the visibility of the color
transition of the organic pH indicator dye conpound (a). 35 10 preferably
0.1 to 10 parts by weight relative to part by weight of said Bronsted
acid or base. 5(d) Sol vent Conponents %a), (b) and (c) as descri bed

her ei nabove are dissolved in a solvent. The solvent is selected fromwater,
met hanol , et hanol, acetone and conbi nations thereof. 10 As water is not

toxic or fhamrBhleand BeBgE- 8965 N1 1N @AUERECYBPbhd:s idnd paakpgelier red
sol vent of the hum di tiul ndi cati ng conpQsi t]Fon acc&)rdl ng to the present

i nvent i on™ 4% IR xAFFe UGt "Hat ¥ H anot “tan”be used as the sol vent
when water alone is not suitable for dissolving the conponents (a), (b) and

(c). The agpu “tuﬁ)éresql Vsnﬁe@cﬁ%@Muﬂlraltt@relhambgt&y deﬂdisc%Un@ﬁlZ@ng a
COITpOSI ti on | S suitab

sclected In o der o accomplish comlele
di ssoliut i BeEFed r?é“oé’t‘.')‘ﬁpB eRR LTS 1 ﬁl 8| ?§ R cats ﬁ"& CoMpoOSI T on. An
excess of asohvant, shkedhtibitavardecdsdlheywh s ecetieerdolomeli ppredsion of

the humi di ﬁﬁalea@alc%tarag gag@pélﬁ&orbyoraette%laymgatwynm Catieki6ardei s not
sufficient strong i.n_order to resul |nacle%tly vi si bl e spot

changi ng F?%Wd?%a]\ﬁhéﬁdrgf‘%ﬁ?% ‘Tﬂﬂﬁ%wgo?o’f‘ﬂ‘éu% roundi ng at nosphere

changes. Preferably, the solvent is present in the humdity indicating

3838%1% ti 3‘90{)% i tqggg@t off t;%@ Isloeg&to%veaﬁaénbyo Vi’?fcg}ltde BOhEmPaSEEr ably

Orelative to 1%"?%[&{ \gFélght of said
or gani ¢ pW@W%ﬁ%FOW@SEBh%WthPB Beiee ™ ﬁaF‘néo%onent 35
The hunmi dhé;vay ek iAtsl BgdchapOsg titen wifvet be pmpsevdd ianentaicgn can conpri se
.ascor bi 9&5 qgi%gglEE9ﬂgﬁlfﬂﬂPQQ?%an¥ﬁggon&ﬂIﬁﬁﬁgﬁgbclﬁﬁhgatérpresent

in the hum cating conposition, the anbunt 1s In éssence [imted
only by |°‘E@m%®$3cjbﬁqfisty in the solvent (d) containing above-described
conmporents (a), (b) (c), Preferably, ascorbic acid is present in an anount

of 11to BB’PMS GFoBh s 48t 2L Vehd SRl Bi DSt el %vgage Huri di ty

indicatin rrpab5| ion er ei nabove i ndi cating
conposi t | owubdriy dlmdgcﬁéorh@a]p@e%@”rﬁall%@énﬁpéﬁ H%"ésawnt@oﬁ‘tfa}“ﬂ fatdgen and

heavy netgbgpodiaid ;antahﬁea L@%\%étgs aeﬁigeﬁwah@ytpé&éaeﬁéed: aekbradi ons of |
conmponent s n S e t utra
recrzlrp as thg® ‘gﬁ‘%%‘?ﬁg %IQI& hﬁ?b%&’o‘%gddye corrpoun % ?%q{r}%ﬁg? gg{aﬁgi?}\le

Br onstled andtcarobhasedéh),

It is a third object of the present invention to provide a

process for preparing said humidity indicatoxr card.

25
Description of the Invention
Surprisingly, it was found that the above objects can be
achieved by a humidity indicating composition comprising
30 (a} an organic pH indicator dye compound,
{(b) & Bronsted acid or base,
{c) a polyol having the general formula HOCHj;- (CHOH),-CH,OH,
wherein n can be €, 1, 2, 3 or 4, and
{d) a solvent;
35 wherein said components (a), (b}, (c) and (d) do not contain

halogen and/or heavy metals.



20 glycerine as the polyol (c) and water as the solvent is preferred as it
can be applied to a sheet substrate by printing or spotting manually or by
usi ng an appropriate apparatus and, after having been applied to a sheet
substrate, gives rise to a clear colory change fromblue in a dry 25

at nosphere (a relative humdity of 0 %9 to violet or nmagenta in an

at nosphere having a relative humdity of 60 % A particularly preferred
conbi nati on conprises Neutral red as the organic pH indicator dye conpound
(a), sul {hursi,c nadicdeasa30 dfheaBdonsheonacid @) ,babe éhj, (gl yeerithe as the
pol yol (%T@&el\ﬂ%ﬁraes e 1 80LYANL s A0an 851 dhndrltr biRes - SOIPONEH .. pascor bic

aci d. surprisingly been found that the presence of ascorblc acid

gi ves ri SEHCHCDFYFFFAMT BIGEEEF o b2 t HaHUTiSdi fy Thdi®at ilng"Conposition
in a dryaat.nosphere (a 35 relative humdity of 0 %. As result, the color
change to violet or magenta in an atnosphere having an elevated relative
hum dity, such as 60 % is nore clearly visible. 12 The huntdlt%

i ndi cat i FFCORFEEFEr ofc it 95T épHr 8 Bﬁl%ti?WRPQﬁﬂﬁﬁohéhts‘? k)E2q PF) (¢) and
optlonalkyuasm@rbbmpasidunnasohvehbléd¢omtammmunbmsaerd26mghhe@ hereinabove
by using,any, éﬂtégﬂdgbgeg ”Eé ra.ggﬂp05|t|on having a viscosity
that is esse e same as the v scosity of said solvent. The sequence
of addi ng conponents (a), (b), (c) and optionally ascorbic acid to the

sol vent i note ﬁaaubatmguIqheresmpbnéeds 40 thenrdintivit pdiecddartieayr d The

hum dity Lor ccar, t J.n [ s a
Sheet sUSSISEa 20T Phe Tara ey by Cart By T8 commeert e st oty

her ei nab&#& 23 -whi ch the sol vent has been evaporated such that the hum di ty
i ndi cating conmposition is dried. The hunmidity indicating conmposition is
arranged on at |east 20 one part of the surface of the sheet material.
Preferably, different humdity indicating conpositions show ng a change of
col ok>at @ﬂfféﬁéﬁPlF@vePé“%FaF@Faﬁyvechmﬁﬁ%ﬁ%y can be provided on different
parts of the surface of the sheet material in order to render the humdity
i ndi cat or,card. syl ol N c ver al of relative

hum dity gﬁ gﬁ%?ﬁ Caé?noaghegéﬁg :ﬁglﬁgggngggg%ﬁr éo@?ﬂﬂﬁerent

hum dity ﬁwr@mnél@]@)hp@%qﬁt it ERRCHEHr v deP itR i hreerent Sffots on a
surface ca‘ud}hezheheeherr@ér@iduaald apfeibe sbeetedulrsier ab@cﬂﬁyc be formed from

conveptional n%kglng P OfC&he 12H§§P W§F§{|a|§51% astic filns,

wovefi“mat'eri al's 2and non- Woven It err a use ﬁhod|nent

whi t e bIe@%ﬁQﬁ?eﬁabérthﬁdeﬂ$¥¥ﬂhﬁfPBPBE@SCEPI{ﬁ%ﬁﬁ%9nnﬁ9e?|%WaWﬁﬁIiﬁapﬁln|nal
basi s weign @he30018f MEnf@Giiivval eatis38 b @@@Bu@ahnaoeh@@gms hasi s

wei ght) Qﬁm&?%@d Ige heeguﬁ‘gitregev%gu ontallcﬁ dltlvgg connDn |n t he
manuf act Ure -of pap &r “and/of" prasti ¢ Sheets Sarlunts%Tﬁh '

titani umThES sgiegiicde, P%eﬂ%ﬂaﬂh@@awﬁéﬁatéhea$Qﬁﬁﬁn§H®PéXﬁeen 3 ks OXIde and
basi o5l eqf far Bepahs Saitthecarpednds rasercormmnlor wsedcbipddies manuf act uring
process of such sheet substrates as pignents and/or fillers etc.
Furthernore, traces of chloride can be present in a sheet substrate such as
paper vxhiC@lmmém knpronerdre hraplf doduFRrhQT pivt exPothds, 2Bk t hougle t he

hum di ty dyngdiicabhle ngxypém@tswuen @Eut:baewpfe@entpynrb\teet ben does not contain

hal ogen vy, netal s the y card can contain
o Sroult SR PRSP AR e ot aiaTdd 8 kAT BF hesry Tharar 8t Eh f5gen
conpélndSLandﬁeﬂlhea$y*¢ﬁhlﬁ Sorapeing ﬁmaé@yﬁﬁtaatqpmeOhahtdlayihhdicating
conmposi t -9 ik tlhenditddirgy doR@beat 9bn S@dsk-Ohot B8 PRESEALsdAventi on.

In use, the hunldlty indicator card is placed in a shipping 15 contai ner or
st or age O ER £ or equi pnent, e.g. electronic equi pment or electronic
conponents, such as integrated circuits. Humdity present in the air within

the contai n% wehblhetm%m%ctr%tthe hymbdifand NGl &b bRg) CONRoOsi tion to
Indlcate H\ ﬁP%ﬁLL[e rgsﬁ %aTeln, Alizarin, Alkaline blue,

Thymolphthalein.



20 Once the humdity indicating conposition is placed in an environnment

havi ng the specified humdity |level, the color of the appropriate col or
spot will change froma certain color to another, thereby indicating the
exi stence of that particular 25 hum digy level and the actions required to
protect the el ectronic equi pnent as provided in the witten instructions.
Process for preparing a humdity indicator card 30 The process for
preparing a hum dity indicator card according to the present invention
conpri ses phengeépssafstrugturepiovpisgnia ishéetitsabstedt elas mascrilbed

her ei nabawes pre€hite@PPlgdm@ bhes hagnmdgidy dynadiceabbigds campos tizon as 35
descri bed herei nabove onto aé\ﬁeggt a gart of a surface of the sheet

subst rat §M°¥Fd® RAFTTRISRIGIRE ng™ P RE- 'SHT O™ &) U6 TP nEShutiidtt y o

i ndi cati mgmééapospt fohot G revaEpoiat ecb Gt vaghald yonseepiénal Hwmirgpeat ed
usingsa diffiesent bBupddidondihAdhcabi i CAMRASIi on, when it is intended to
provi de several areas on the sheét substrate each of which areas shows a
col or change at different conditions of relative humdity of the

surroundi ng at nosphere. 10 The step of applying humdity indicating

conposi ti@n oat-Gnarsyrface «f vhhe sheet substrate can be carried out by any
operation suitable for applying a | owviscous solution to a sheet substrate
such as printing or spotting. 15 The step of allowing the solvent to
evapdfat & Gapnbetedasci@ddiow catnppond teapersat wioamade atpascel eaided

tenperat y,en3Weh B3sO0 8L LmpllfasPrsi flsm tomekat yrg, cay, be suitably
selected in order to achieve Fhat the period of tinme required for
evaporating the solvent is acceptably short. A too high 20 tenperature can
result i mhgr 8yoosted ankidlistdacratoopeént e gphet sual dhuy didiatadpcat i ng
conposi t'c%pgg@l&)a(gﬁ %ggagﬁﬁgagﬁe%%é%§ n%%nsﬁeeﬁgma;f&dca%%%%d hence

be avoi ded. ", xanp np - _conparative Humdity indicator cards

wer e 1gr egdr S9PEELRY ® HF HEt P81 OF e8f BOCTWI PWUA BTREPE FHPTUANSt i ons

di cl osed dmyahabl pHlindhsse savet comsowed e{ ayaghierenspoht ede on commer ci al

whi te bl i . r.(Fi K., 0, i.Lh ] nal_-200 pounds
Q&%%E%lgégﬁ_lﬁ ébﬂﬁk@ﬁ%fe&ﬁgilﬁfgﬂﬁ Uﬁ%é%r%%g ﬁﬁff&gkﬁgg;pl o

basi s wei nd dried at "80 C for 15 mnutes. each spot, f
sol ution rgdedidnd RS idar @TwePghFR ARGy §LmosBheadl eFbE 70 % Et hanol

eguilibrium is shifted more to the side of the protenated

20 organic pH indicator dye compound {a) or more to the side of
the unprotonated organic pH indicator dye compound {a2) which
results in a change of color of the organic pH indicator dye

compound {&a}.

25 The pRH generated by the Bronsted acid or base is influenced by
the amount of said Bronsted acid or base and by its
dissociation constant. Therefore, by varying the amount of
Bronsted acid or base relative to the amount of a specific
organic pH indicator dye compound (a), the specific relative

30 humidity at which the color transition of the organic pH

indicator dye compound (a) takes place can be influenced.

Alternatively or additionally, the pH generated can be
influenced by selecting a specific Bronsted acid or base
35  having a different dissociation constant. Thus, the rslative

humidity at which the cclor transition of a specific organic



(m) 100 100 100 100 Neutral red (g) 0.075 0.075 0.075 0.075 Sul phuric acid
(C::glnc(m) 0.8 1.6 2.4 3.6 Color @0 %r.h. Pink Purple Blue Gey- Geen
or

pH indicator dye compound (a) takes place can be also
influenced by varying the specific Bronsted acid or base.

Alkali metal carbonates, alkali metal hydroxides, alkali metal
5 acetates, acetic acid, citric acid, sulphuric acid, nitric

acid can be mentioned as exemplary Bronsted acid or bases.

Preferably, the Bronsted acid or base is present in the
humidity indicating composition in an amount of 1 to 2,500

10 parts by weight, more preferably 30 to 200 parts by weight
relative to 1 part by weight of said organic pH indicator dye

compound.

15 (¢) Polyol

The polyol (¢} present in the humidity indicating composition
of the present invention increase the color impression of the
organic pH indicator dye compound (a). Thus, visibility of the

20 color transition of the organic pH indicator dye compound {a)
is improved when relative humidity of the surrounding

atmosphere changes.

The polyol has the general formula HOCHj- (CHOH)-CH5;OH,

25 wherein n is 0, 1, 2, 3 or 4. Ethylene glycol, glycerine,
erythritol, xylitol, mannitol, sorbitecl can be mentioned as
exemplary compounds. A single polyol or combinations of two or
more different polyols can be employed in the humidity

indicating composition of the present invention.

30
Xylitol and glycerine are preferred polyols as they give rise
to a particularly advantageous improvement of the visibility
of the color transition of the organic pH indicator dye
compound (a) .

35

Preferably, the polyol is present in the humidity indicating
composition in an amount of 0.02 to 50 parts by weight, more



@20 %r.h. Pink Purple Blue G ey- Geen Color @40 % r.h. Pink Purple Blue
G ey- Geen Color @60 %r.h. Pink Purple Blue- Purple

10

preferably 0.1 to 10 parts by weight relative toc 1 part by

weight of said Bronsied acid cr base,

5 {d) Solvent

Compenents (a), (b) and (c) as described hereinabove are
disseclved in a solvent. The solvent is selected from water,
methanol, ethanol, acetone and combinations thereof.

10
As water is not toxic or flammable and hence does not require
venting, it is a preferred solvent of the humidity indicating

composition according to the present invention,

15 A mixture of water and ethanol can be used as the solvent when
water alone is not suitable for dissolving the components (a),
{b) and {(c).

The amount of solvent present in the humidity indicating

20 composition is suitably selected in order to accomplish
complete dissclution of the components of the humidity
indicating composition. An excess of solvent should be avoided
as otherwise the color impression of the humidity indicating
composition on the humidity indicator card is not sufficiently

25 strong in order to result in a clearly visible spot changing
its ¢olor when relative humidity of the surrounding atmosphere
changes. Preferably, the solvent is present in the humidity
indicating composition in an amount of 2C to 70,000 parts by
weight, more preferably 1000 to 35,000 parts by weight,

30 relative to 1 part by weight of said organic pH indicator dye

compound.

Ascorbic acid as additional component
35
The humidity indicating composition of the present invention

can comprise ascorbic acid as an additicnal component. When



G ey-Blue Exanple 2 5 Humdity indicator cards using Xylitol were prepared
using the neutral red/acid formulations disclosed in Tables 2-4. These

sol utions were machi ne-spotted on conmercial white blotting paper

(Fi bervark, Brattleboro, VT) with a nemi nal 200 pounds 10 basis wei ght and
dried at 80 C for 15 m nutes. For each spot, 50 pl of solution was used and
the card weight was 1.00 g. Table 2 70 % Et hanol (m ) 100 100 100 Neutral red
"(g)0.080.08 0.08 Sul phuric acid conc (m) 1212 2 Ascorbic acid(g) 01 2
Xylitol (@sc®:0i0 Goloris@ikr<¥enh. ifrgye humidity indicating

composition, the amount is in essence limited only by its

solubility in the solvent (d) containing above-described

components (a), {(b), (c). Preferably, ascorbic acid is present
5 in an amount of 1 to 3 parts by weight relative to said

Bronsted acld or base.

Humidity indicating composition

As menticned hereinabove, the humidity indicating composition
according to the present invention does not contain halogen

and heavy metals.

15 In the following, especially preferred combinations of

components {a), {(b), (c) and (d) are described.

The combination of Neutral red as the organic pH indicator dye
compound (a), sulphuric acid as the Bronsted acid or base (b,

20 glycerine as the polyol {¢) and water as the solvent is
preferred as it can be applied to a sheet substrate by
printing or spotting manually or by using an appropriate
apparatus and, after having been applied to & sheet substrate,
gives rise to a clear cclor change from blue in a dry

25 atmosphere {a relative humidity of 0 %) to viclet or magenta

in an atmosphere having a relative humidity of 60 %.

A particularly preferred combination comprises Neutral red as
the c¢rganic pH indicator dye compound {a}, sulphuric acid as

30 the Bronsted acid or base (b}, glycerine as the polyol (¢) and
water as the scolvent and, as a further ccomponent, ascorbic
acid. It has surprisingly been found that the presence of
ascorbic acid gives rise to a brilliant blue color of the
humigdity indicating composition in a dry atmosphesre (a

35 relative humidity of 0 %). As result, the ceclor change to
violet or magenta in an atmosphere having an slevated relativs

humidity, such as 60 %, is more clearly wvisible.



Bl ue Blue Color @30 %r.h. Gey- Purple Blue Blue Color 0 50 % .h

0. 08 Sul phuric acid conc2 (nm) 2 Ascorbic acid(g) O

10

15

20

25

30

12

The humidity indicating composition is prepared by mixing
compenents {a), (b), (c) and optionally ascorbic acid in
solvent (d} in amounts as described hereinabove by using any
means suitable for mizing & composition having a viscosity
that is essentially the same as the visceosity of salid solvent.
The seqguence of adding components (a), {b), (c) and opitionally

ascorbic acid to the solvent is not particularly restricted.

Humidity indicator card

The humidity indicator card according to the present invention
comprises a sheet substrate and the humidity indicating
composition described hereinabove of which the sclvent has
been evaporatad such that the humidity indicating composition
is dried.

The humidity indicating composition is arranged on at lsast
one part of the surface of the sheet material. Preferably,
different humidity indicating compositions showing a change of
color at different levels of relative humidity can be provided
on different parts of the surface of the sheet material in
order to render the humidity indicator card suitable for
indicating several levels of relative humidity of the
surrounding atmosphere. For instance, three different humidity
indicating composition can be provided in different spots on a

surface of the sheet material.

The sheet substrate may be formed from conventional blotting
paper. Other sheet materials, like plastic films, woven
materials and non-woven material may Pbe used. In one
embodiment, white blotting paper made from fibrous cellulosic
material with a minimal basis weight of 300 g/m’ (equivalent
to a nominal 200 pounds basis weight) is used. The sheet
substrate can contain additives common in the manufacture of

paper and/cr plastic sheets such as barium sulphate, titanium

Pur

pl e
Purple Blue 16 Table 3 Ethanol (m) 100 100 100 Neutral red(g)10.0810.08



Xylitol(g) 1 1 _ Color @O %r.h. Blue Blue Blue Color @30 % r.h. Pink
Bl ue- Purple Blue Color @50 %r.h. Pink Pink Purple Table 4 Ethanol(m)
100 100 100 Neutral red(g) 0.08 0.08 0.08

13

dioxide, calcium carbonate, aluminium oxide, zinc oxide and
basic lead carbonate. Said compounds are commonly used in the
manufacturing process of such sheet substrates as pigments
and/or fillers etc. Furthermore, traces of chloride can be

5 present in a sheet substrate such as paper which result from
the manufacturing process. Thus, although the humidity
indicating composition of the present invention doss not
contain halogen compounds and heavy metals, the humidity
indicator card can contain low amounts of halogen compounds

10  and/or heavy metals. Said halogen compounds and/or heavy
metals have no function in the humidity indicating composition

and in the humidity indicator card of the present invention.

In use, the humidity indicator card is placed in a shipping
15 container or storage container for eguipment, e.g. electronic
equipment or electronic components, such as integrated
circuits. Humidity present in the air within the container
will be adsorbed by the humidity indicating compesition to
indicate the specified humidity level.
20
Once the humidity indicating composition is placed in an
environment having the specified humidity level, the color of
the appropriate color spot will change from a certain color to
another, thereby indicating the existence of that particular
25 humidity level and the actions required to protect the

elactronic eguipment as provided in the wzritten instructions.

Process for preparing a humidity indicator card

30
The process for preparing a humidity indicator card according
to the present invention comprises the steps of
(i) providing a sheet substrate as described hereinabove,
{ii) applying the humidity indicating composition as

35 described hereinabove onto at least a part of a surface of the

sheet substrate, and



Sul phuric acid conc (ml) 2 2 2 Ascorbic acid(g) 01 2 Xylitol(g) 2 2 2
Color @% .h. Blue- Purple Blue Blue Color @30 % .h. Pink Purple Purple
Color @50 % .h. Pink Pink Pink 5 Surprisingly, the addition of ascorbic
acid leads to brilliant blue spots and grevents discoloration to grey.
Exampl e 3

{iii) =ailowing the sclvent (d) of the humidity indicating

compeosition to evaporate.

Optionally, step (ii) is repeated using a different humidity

w

indicating composition, when it is intended to provide several
areas on the sheet substrate sach ¢f which areas shows a color
change at different conditions of relative humidity of the

surrounding atmosphere.

10 The step of applying humidity indicating composition onto a
surface of the sheet substrate can be carried out by any
operation suitable for applying a low-viscous solution to a

sheet substrate such as printing or spotting.

15 The step of allowing the solvent to evaporate can be carried
out at room temperature or at an elevated temperature such as
5¢-80 °C. The specific temperature can be suitably selected in
order to achieve that the period of time required for
evaporating the sclvent is acceptably short. A too high

20 temperature can result in grey or black discoloration of the
spots of humidity indicating composition applied to the

surface of the sheet substrate and should hence be avoided.

25 Examples
Example 1 =~ comparative

Humidity indicator cards were prepared using the neutral red/
30 sulphuric acid formulations diclosed in Table 1. These
solutions were machine-spotted on commercial white blotting
paper (FiberMark, Brattlebore, VT} with a nominal 200 pounds
pasis weight and dried at 80 °C for 15 minutes. For each spot,

50 pl of solutiorn was used and the card weight was 1.00 g.
35



10 Acidic Neutral red formul ations using the foll ow ng polyols were
prepared: CCEl: d ycerine 15 CCE2: Et hyl ene gl ycol CCE3: Xylitol CCE4:

Sorbitol CCE5: Erythritol These sol utions were hand-spotted on comerci al
white blotting 5 paper (FiberMrk, Brattleboro, VI) with a nom nal 200
pounds basis weight and dried at 80 Ctor 15 mnutes. For each spot, 15 p

of solution was used to create 12 mmdi aneter spots. Table 5 Type of polyol
None CCE 1 CCE 2 CCE 3 CCE 4 CCE 5 70% Et hanol (n) 100 100 100 100 100 100

Sul phuric acid conc(m) Table 1
70 % Ethanol (ml}) 100 100 100 100
Neutral red (g) 0.075 0.075 0.075 0.075
Sulphuric acid 0.8 1.6 2.4 3.6
conc {ml)
Coloxr @ G % r.h. Pink Purple Bluse Grey-
| Green
Color @ 20 % r.h. Pink Purple Blue Grey-
Green
Color @ 40 % r.h. Pink Purple Blue Grey-
Green
Color @ 60 % r.h Pink Purple Blue- Grey-
§Purple Blue

Example 2

Humidity . .indicator cards using Xylitol were prepared using the
neutral red/acid formulations disclosed in Tables 2-4. These
solutions were machine-spotted on commercial white blotting
paper {(FiberMark, Brattieborec, VT) with a nominal 200 pounds

10 basis weight and dried at 80 °C for 157minutes. For each spot,
50 pl of sciuticn was used and the card weight was 1.00 g.

Table 2

70 % Ethanol (ml) i00 100 100
Neutral red {g) 0.08 0.08 0.08
Sulphuric acid conc |2 2 2
{ml)
Zscorbic acid (g) #] 1 2
Aylitel (g) c 0 0
Color @ C % r.h. Grey Blue Biue
Color 8 30 % r.h. Grey- Blue Blue

Purple
Coloxr @ 50 % r.h. Purple Purple Biue




22222

0.05 0.05 0.05 0.05 Amount of polyol

5 Surprisingly,
blue spots and prevents discoloration to grey.

[ Ascorbic acid (g) 10 10 10 10 10 10 Neutr al

red (g) 0.05 0.05

(g) 10 19 19 19 19 19

16
Table 3
Ethanol {ml) 100 100 100
Neutral red {g) .08 0.08 .08
Suiphuric acid conc |2 2 2
{ml)
Ascorbic acid (g) 0 1 2
Xylitol (g) 1 1 1
Coior @ 0 % r.h. Blue Blye Blue
Color @ 30 % r.h. Pink Blue~ Blue
Purple
Color @ 50 $ r.h. Pink Pink Purple
Table 4
Ethancl {(mi) 100 100 106
Neutral red (g} 0.08 0.08 0.08
Sulphuric acid conc |2 2 2
{m] )
Asceorbic acid (g) 0 1 2
Xylitel {(qg) 2 2 2
Color € 0 % x.h. Blue- Blue Blue
Purple
Color €@ 30 % r.h. Pink Purple Purple
Color # 50 % r.h. Pink Pink Pink

Example 3

the addition of ascorbic acid leads to brilliant

Acidic Neutral red formulations using the following polyols

19
were prepared:
CCEL: Glycerine

15 CCE2: Ethylene glycol
CCE3: Xylitol



Col or

@0 %r. h.

Pink Pink Pink Table 6 Type of polyol
17

]

9

Ed: Sorkitcl

Erythritol

{FiberMark, BRrattleboro,

VT)

Bl ue Bl ue Bl ue Bl ue Bl ue Bl ue Col or

Purple Purple -pink Purple Purple Purple Color @40%r. h.

@20%r. h.
Bl ue Pi nk Pi nk

None CCE 1 CCE 2

These solutions were hand-spotted on commercial white blotting

paper
basis weight and dried at B0 °C for 15 minutes. Fcr each spot,

with a nominal 200 pounds

15 pl of solution was usad to create 12 mm diameter spots.

Table 5
Type of polyol None | CCE 1 CCE 2 CCE 3 CCE 4 CCE 5
70% Ethanol (ml) i00 100 100 100 100 100
Sulphuric acid 2 2 2 2 2 2
conc (ml)
Ascorbic acid (g) |10 10 10 10 10 10
Neutral red (g) 0.05 |0.05 0.05 0.05 0.05% 0.05
Amount of polyvol 0 19 i9 18 19 19
(g}
Color € 0 % r.h. Blue | Blue Blue Blue Blue Blue
Coloxr @ 20% r.h. Blue | Purple | Purple | Purple | Purple Purple
~pink
Color @ 40% r.h, Blue | Pink Pink Fink Pink Pink
Table §
Type of polyol None | CCE 1 CCE 2 I1CCE 3 CCE 4 CCE 5
70% Ethanol {ml) 100 100 160 100 100 100
Sulphuric acid 2 2 2 2 2 2
conc {ml)
Ascorbic acid (g} 10 10 10 10 10 10
Neutral red (g) 0.05 0.05 0.05 0.05 0.05 0.05
Amount of polyol 0 32 32 32 32 32
{g}
Color @ 0 % r.h. Blue |Blue Blue Blue Blue Blue
Color @ 20% r.h. Blue Purple | Pink Purple | Purple | Purple
-Pink ~-Pink
Color @ 40% r.h. Blue | Pink Pink Pink Pink Pink

Bl ue




CCE 3 CCE 4 CCE 5 70% Et hanol (n) 100 100 100 100 100 100 Sul phuric acid
conc(mM) 2 2 2 2 2 2 Ascorbic acid (g) 10 10 10 10 10 10 Neutral red (Q)
0.05 0.05
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These solutions were machine-spotied on commercial white
blotting paper ({FiberMark, Brattleboro, VT) with a neminal 200
pounds basis weight and dried at 80 °C for 15 minutes. For
each spot, 50 pl of solution was used and the card weight was
1.00 g.

The prineciples, preferred embodiments and modes of operation
in the present invention have been described in the
aforementioned specification. The invention, which is intended
to be protected herein, is not to be construed as limited to
the particular structures or embodiments disclosed, as these
are to be regarded as illustrative rather than restrictive.
Variations and changes may be made by those skilled in the art

without departing from the invention.



0.05 0.05 0.05 0.05 Anmpbunt of polyol (g) 0 32 32 32 32 32 Color @0 % r. h.
Bl ue Blue Blue Blue Blue Blue Color @20%r.h. Blue Purple -Pink Pink
Purple -Pink PuLple Purple Color O 40% r.h. Blue
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Claims
L. Composition for a humidity indicating card comprising
{a) an organic pH indicator dye compound,
{b) a Bronsted acid or base,
(c) a polyol having the general formula HOCH;- (CHOH),—-CH,OH,
wherein n can be 0, 1, 2, 3 or 4, and
(d) a solwvent; wherein
said components (a), (b), {c) and (d) do not contain

halogen and/or heavy metals.

2. Composition according to claim 1, wherein said organic pH
indicator dye compound is selected from phenazine dyes and

triphenylmethane dyes.

3. Composition according to claim 1, wherein said organic pH
indicator dye compound is selected from the list consisting
of litmus, cyanidine, xylenol blue, Neutral red, Thymol
blue, Phenolphthalein, Alizarin, Alkaline blue,
Thymolphthalein and combinations thereof.

4. Composition according to claim 1, wherein said Bronsted
acid or base is selected- -from the list consisting of alkali
metal carbonates, alkali metal hydroxides, alkali metal
acetates, acetic acid, citric acid, sulphuric acid and

nitric acid.

5. Composition according to claim 1, wherein said polyol is
selected from the list consisting of ethylene glycol,
glycerine, erythritol, xylitol, mannitol, sorbitol and

combinations thereof.

6. Composition according to any of claims 1-5 wherein said
organic pH indicator dye compound is Neutral red, said

Bronsted acid or base is sulphuric acid, and



Pink Pink Pink Pink Pink 18 These solutions were machi ne-spotted on
commercial white blotting paper (FiberMark, Brattleboro, VI) with a nom nal
200 5 pounds basis weight and dried at 80 C for 15 m nutes. For each spot,
50 pl of solution was used and the card weight was 1.00 g. The principles,
preferred enbodi nents and nodes of opgdation 10 in the present invention
have been described in the aforementioned specification. The invention,
which is intended to be protected herein, is not to be construed as limted
to the particuiadd Betirdt tFeseHCteRhEEPTEHYSSRI Ry J¥aHtohd Chese are to be
regarded as ilddsthatioe kathede than restrictive. 15 Variations and changes
may be made by those skilled in the art wi thout departing fromthe
invention. 19 Cainms 1.Conposition for a humdity indicating card

conpri si ng ( a)caapodi g acpbkdindi cat smiy d;fecaanrpeom widneian BedAsted acid or
base, (c) a p ol . havin th eneral for H(QI—A CHOH),n CH2LH  wher ein
n can be 0, Qé%) §e0rac,% Sba(gs & Bbrvent 1%‘ wher el%ngsal d corrponents (a),
(b), (c) and (pja)rtaobmo&elcgontmlrathaleogerﬂ andtoby hedgptnet alagd 2. Conposi tion
according to c| z%}a%?: A dg!:gtapld?, jsaPH 1 ndicator dye conpound is

sel ected from phenazi e es and tri phenyl net hane dye 3. Conposition
according to cﬂaaldrmqlY%éﬁePﬁeﬁsemtdlBrﬁarﬁH@uﬁH ?hdl @\ét B o @2&bRpdund i s

sel ected fromyhgnki 54149081 88 1NGa0E by tRiIght CyRNadlnNerongteanatidl ue,
Neutral red, Thynol blue, Phenol phthalein, Alizarin, Al kaline blue,

Thynol pht hal ei%F é’ﬁaeconbl nati ons thereof. 4. Corrp05| tion according to claim
1, wherein saighdronsted acid or base is sel ect ed fromthe list consisting
of alkali netal carbonates, alkali netal al rretal acet at es,
acetic acid, ciaf &L, SuPHHIFIT HcTY 3 §¥° érjlez? amﬁé dgo rrp05| tion
according to d:b}alwma.@];lt maraemesa: d petrydly |wslslettemit edgériompihe |i st

consi sting of er%{;%[ag coI cerine, erythritol, xylitol, mannitol,
sorbitol and conbina ﬁ .' 6. Conposition according to any of
clainms 1-5 wherein sai d organl c pH i ndi cator dye conpound is Neutral red,

sai d Bronsf ed agjds9f; Hasechasly RBULLE SCidai@RNdi-7, which further

comprises ascorbic acid.

9. Composition according te claim 8,
wherein the ascorbic acid is present in an amount of 1 to 3
parts by weight relative to 1 part by weight of said

Bronsted acid or base.

10. Composition according to any of claims 1-2, wherein said
solvent is selected from the list consisting of water,

methanol, ethanol, acetone and combinations thereof.

11. Humidity indicator card obtainable by providing
a sheet substrate
applying the composition as defined in any of claims 1-10
onto at least a part of the surface of the sheet substrate
and allowing the solvent {(d) of said composition to

evaporate.



20 said polyol is selected fromglycerine, xylitol and conbi nations
thereof. 7. Conposition according to any of clainms 1-6 wherein said
Bronsted acid or base is present in an anmount of 1 to 2500 parts by wei ght
relative to 1 part by weight of said organic pH indicator dye conpound,
said polyol is present in an amount 0£10.02 to 50 parts by weight relative
to 1 part by weight of said Bronsted acid or base, and said solvent is
present in an anmount of 20 to 70,000 parts by weight relative to 1 part by
wei ght of l&-gaifiosepsl Tardipeaperingyé Bemrbiiyd 1nglicatefpesrd iAPatEbtding to
any of clains thel st¥pd Jx further conprises ascorbic acid. 9. Conposition
according to claim8, wherein the ascorbic acid is present in an anount of
1 to 3 parts by weiRfRFiftErad $BS0 SPE5AFE %y wei ght of said Bronsted acid
or base. 10. Composppiwimgactercinp@st oid@nyasolie€lmdnlaly osheleims sai d
solvent is selected fromthe |ist consistin f water t hanaql t hanol ,
acetone and conbi ngt_ilgn%mf%earteg??sﬁf pﬁﬁ%%’?t“g‘%ﬁ f%aa eog?cg?ed 0 fegi nabl e by
provi ding a sheet suwibstrate appl ying the conposition as defined in any of
clainms 1-10 ont.q.at i a r f.1he;surf substrate and
all owi ng the S%Q\}Zn?lfﬁfﬁl& tggi%lggﬁ}%og?)t i%gn@%% ‘gel{‘/“é’%g?%?%f%zl 12. Process
for preparing a humivdPeyaterdi cator card conprising the steps of (i)
providing a sheet substrate, (ii) applying the conposition as defined in
any of clainms 1-10 onto at |east a part of the surface of the sheet
substrat e, 13nF{AEEF 1 BRPRET MR asgP%?ﬁtY( dPdbFatre CRBAPESPERORI t 0

evapor ate. 13.:Pr0eess1f,onprepardtag aifynmidi tyriirdi eatast card according to

claim 12, wherein step (i)10,05, SAL7LE0QUL SBlfhc emperature in the range



