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1 Taggi ng of Wat erborne Conpositions Wth G | -Sol ubl @@rl&(é’ L
"The present invention is directed to tagging a variety of waterborns
conpositions with non-fluorescing, oil-soluble, water-inmscible m#@rs@l")
Applications include, but are not limted to, tagging of wax enul sions,
coatings, paints and water sol ubl e/di spersable additives, such as cenent

addi ti ves. Background of the Invention It is well known to tag
petroleumfuels with "silent" markers so that the fuels can be identified

for tax purposes, source of manufacture, brand identification and dilution
adul teration. Such HRGLEREIF Wekerd . : . ' b MaNRLS, typically

at levels of 100 ppm or wefl 3 ' €y are no 1Ty detectable
with the naked eye. However, as it is necessary to be able to easily detect

t he presence of ker a sinmple chem cal.tes t be avail abl e for
their detection. %ﬁgg?%%égﬁ%e@gpg%ﬁgﬁnﬁgﬁ%?wg?g% s°i[rv«‘éag%ﬁ?‘§}e gappositiops with
such as an aoh-dn?]&sdm OiA-SOMbkn:cvit;hﬁnﬁﬁS&bleinaﬁﬁfdﬁexpiﬂid&igﬁf] inbﬁd_e,ibgtédeﬁ?t Pat ent
No. 4, 209, 302,. e teachi_ngs o ich are ipcorporated herein ref erence,
with acid ag‘wlﬁam’%ﬂgﬁﬂ’%‘é@&‘ém’ %Mf,mw%nﬁ“@%mle%lpfd@awb&amweﬁ i s
bot h extr acisgdl £ chiletRddiiv@OUs nedi um and becones highly colored through a

chronophoric reaction. The markers in U S.- Patent No. 4,209, 302 have
al so found a non-fuel use as nmarkers for asphalt additives, as described in
U S. Patent mARventils teachings of which are incorporated herein
by referencé. marker, it can be determ ned whether a

contractor is acltisivkly knewih togag pendlcum faglpwith sikhe® ntdikesnicthatithefuslddad by e
whi ch adds substaptial life to the_as | t, but. which additive.is
relatively & gqgt{]{'%_tax PUTPOSES, SQUHE °§H§§Wﬂ§?m¢ebof§¥5’ré?“q?{gamﬂ“ﬂ dﬁ\émﬁ’esi rable to

tag additivegulfpHonn SicH nfilters AreMAHET tB M Yael® bt VR I&VetsDiyPieRIBP A VISR 166 bpth S
and conpositions. Additives in the form of aqueous soOl uti‘ons, dispersions

and enul si o Weli below; where theyi et nopreediltdetactableovithihe nakedicys Hewever, peitist ance,
strength an qxeéegéﬁgy foq{e%ﬂe% @Qﬁl& labedet df@ﬂ}gs%nce' Jf sm%ﬂkél& a%?rﬁblg @Réxﬁcil Qesp ok 2

be available for their detection. A typical petroleum marker reacts readily with a reagent,

such as an acid, a base, or in the case of markers described in U.S. Patent No. 4,209,302, the
teachings of which are incorporated herein by reference, with acid and a diazotized reagent, to

. produce a ch_emical species which is both extractable in an aqueous medium and becomes
highly colored through a chromophoric reaction. '

The marke;s in US Patent No. 4,209,302 have also found a non-fuel use as markers
for asphalt additives, as desériﬁed in U.S. Patent No. 5,306,343, the teachings of which are
incorporated herein by reference. By use of such a marker, it can be determined whether a
contractor is actually adding, and in appropriaté amounts, the additive which adds substantial
life to the asphalt, but which additive is relatively expensive. |

For similar reasons, it would be desirable to tag additives commonly used in
waterbormne or water-processable materials and compositions. Additives in the form of
aqueous solutions, dispersions and emulsions, are often add;d to concrete to improve its
water-resistance, strength and long term durability. Hence, it would be desirable to have a

tool or means to ensure that the specific additive is, in fact added to the concrete, in certain
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tool or neans to ensure that the specific additive is, in fact added to the

‘concrete, in certain 2
high liability end-use applications such as concrete structures of bridges
or high-rise buil dings. Li kewise, a simlar liability exists in the

paint industry. It would be desirable to have a sinple and econom ¢ net hod

for brand/ manufacturer identification. Paint conpanies are known to pay-out
| arge suns of nmoney yearly in order to 8ettle paint failure clains. In nmany
cases, the paint manufacturer has no fool-proof nethod in identifying that

it is its pahigh litbikity ehdaiseapipliedtions suah besbnertleairadtare®of Brdabddr High-igecont est ed

and are sett strictly based on receipts which can be easily falsified.

In fact, the ‘E&"P&? be rationale for tagging and identifying a wi de variety

of waterborne prooKé&wise, a%ﬁﬁ'ilhr ﬁﬁblﬂﬁfbﬁﬁts‘{ﬁ’ﬁle pﬁﬁ?fnﬂ Iﬁ@&h@%&esnrhlflgg B

floor finishes. | n general it is'desired that t narke €.so en
non- pol ar sot siEplesand gepriomiomethpd for hrand/mnufagtmet ldcnﬁfmatlgn. cRaing eompatiésyare

neutral pH rghges t hed of, the .ta
material s by expost?%Q '%thﬁgq%‘glgsus s&%?&%ﬁngﬁeﬂ %@ © glatms- Ja 8se
gezg (r) i ls)(;g i ncasesSthelﬁainEmhmi‘fmtﬁrsf rlﬁshﬂﬁ?o\ll\%h@ﬁmﬁ mbthdd b idemdifying ﬁﬁgltﬁs‘iﬂs pauﬂgﬁt

the t of .each .o i ch ar co rated herein by,
ref er ence, ﬂ;aé ﬁ"é‘ﬁff}ﬂ%‘f fore, claimg gp unqoptes ?‘F&‘%ﬁﬁ’i‘fqﬂ&g@y&ﬁﬁfdpﬁé?@w&e
woul d be deswhiehb#h Beeasily fals@Rd! hem i n wat er bor ne and wat er - processabl e

systens. However, as such markers are intended to be conpatible with oil,
in some cases thely %ﬁt,éber@éwheda W&@ﬂedﬂmfﬂmmmvmmueous

nmedi a. The |

i nconpat i bl e Wt ter 5 Fiﬂer B Chre t?q%\fesgaé}ts |"9£S aﬁéﬁnafﬁ?s[hﬁ%?nﬁ'éeml
usual Iy sol dit isadssizeddbitaie markens basolublé inmoaeiokar eolsaiw/aiﬂhnsomhté‘in&&te‘t,w ene,
plus a fatty ac ch as, ol ei cid. If su mar ker/ sol vent / f at aci d
conposi ti onsP aépcg?délg&gaeq ‘P’EP m‘fgﬁ%)wg@ﬁﬁ‘ﬂ mareerATe Aok l%’cg “éPé%‘e

t her ef or e un@ggddIMtSial by é ol Sodstions. Wi le oil-mscible

mar kers are s%'gltabl e for tag‘gl ng hydrophobl c materials, such as petrol eum

fuels; water-mn sdYpkers osgrdescgiberbindy. By Patens Ny 5141209882 ; H456.80530r e wi t h
' 5,205,840 ; and 5,490,872, the techniques of each of which are incorporated herein by

reference, are highly effective markers for petroleum fuels and therefore would be desirable

to utilize them in waterborne and water-processable systems. However, as such markers are
intended to be compatible with oil, in some cases they also tend to be incompafible with
water and aqueous media. The markers of U.S. Patent No. 4,209,302, for example, are
incompatible with water, either by themselves or in the form tﬁey are usually sold, as a
solution in an oil-miscible solvent, such as xylene, plus a fatty acid, such as oleic acid. If
such marker/solvent/fatty acid compositions are added to concrete, they could agglomerate
and are therefore unsuitable for tagging purposes.

While oil-miscible markers are suitable for tagging hydrophobic materials, such as
petroleum fuels; water-miscible markers are generally unsuitable for admixture with
waterborne or aqueous-processable systems fo'r tagghg material, such as concrete. Because
concrete structures are commonly exposed to the elements, water-miscible markers would

leach out over time. Accordingly, it is a general object of the present invention to



_wat erborne or aqueous-processable systens for tagging material, such as
“concrete. Because concrete structures are comonly exposed to the el ements,
wat er-m sci bl e markers woul d | each out over tine. Accordingly, it is a
general object of the present invention to

3 conpati bilize hydrophobic markers, of types currently used to tag
petroleum fuels, with waterborne conposgti ons, such as concrete additives.
Summary of the Invention In accordance with the present invention
oil-mscible, water-inmmscible markers are conpatabilized with a waterborne

conposition d7aph | L Gl at.eq.sol vent
or an approp‘%ﬂﬂ{tgagﬁﬁyact a%ﬁ??@eﬁﬁé %ﬁ%@gﬁeﬁﬁ%ﬁwggcﬁ%osi tion
and r emai ns watethotnggompositions,cucheas condrete additivesoduced t herefrom such as set
concrete, dried paint, dried adhesive, etc. For identification, the marker
is initially extracted, either fromthe waterborne conposition, or fromthe
dried materigimmiro@d@tedndditiorel rom with a non-polar, water-inm scible
solvent. In the case of dried materials, prior nechanical preparation, such
as powdering of CBAeSOBtaECSVitlythe present inyentionsgil-mscible satemimmissiblempnkens are

extraction | Quhanniiobduit 8 wikomed Bitpolifigh ARIER n bobrSitalARhRE, WA be

non-pol ar solvént wth either an acidic aqueo n or an al ka
aqueous sol wappmpriatgsplvention gn agpoopriatessurfictanit(s)a | Theonarkdr sags thetwaterbame i cul ar

marker. In s [ he_acjdi.c or, alkaline solutjon.acts as the
reagent whi c%gﬁaro %ﬁ%g‘é’s"&“‘%ﬁ? %&ﬁg}wd&%w&rﬁa&rﬁﬁ@%?gp?" ﬁ]‘ﬁ’ﬁ@? iy
produci ng a cntergdi«l paint,tdiied adlfesiwe,td. ok tiRffifidation] thymirker iidllye¥eactdad, at
| east to song, extent, quaptitatively ne sur&tF)I e by chr.omophoric measurenent

t echni ques. fithe Fh Bpme cqmpRestigni R iTomsthe deied materipliprodiceddherefiom vatheh as
a di azo comgiaisblar\RteinRhiScibie SSlvéht S frf tRE ask Bf @ied :ﬁd@&aﬁ)@ﬂ&;&ﬁ%ﬁ&:ﬁaﬂr oduci ng

reagent .being included in the extraction nmediumor adde equent |y
t her et o. preparation; $wch aspawdsting of conpmtedr drie paintomaybenecesaary it faciditaty cl ear

or lightly cghores if %x@-ﬂolar solvent. Next the marker is extracted from the non-polar solvent with

either an acidic aquédus solution or an alkaline aqueous solution, depending upén the
chemical formula of the particular marker. In some markers, the acidic or alkaline solution
acts as the reagent which produces a chromophoric change in the marker, generally producing
a strong color that is easily identified by the naked eye and, at least to some extent,
quantitatively measurable by chromophoric measurement techniques. In other markers, the
marker is reacted with a reagent, such as a diazo compound, which produces a strong color,
the chromophore-producing reagent being included in the extraction medium or added
subsequently thereto. .

In the case of certain dried materials, particularly clear or lightly colored dried
materials, such as dried adhesives and paints, an alternative method of identifying the marker
in accordance with the present invention is to “spot test” the material with color-developing
reagent; acidic, basic, diazo, etc., as the case may be. To enable the color-developing solution
to react with the marker in the tagged material, it may be necessary to soften the surface,
either chemically or thermally. In the case of concrete, it is in some cases possible to directly
“spot test” the hardened concrete itself by application of a color-developing reagent to its

surface which inherently has some porosity.



materials, such as dried adhesives and paints, an alternative nethod of
“identifying the marker in accordance with the present invention is to "spot
test” the nmaterial with col or-devel opi ng reagent; acidic, basic, diazo,
etc., as the case may be. To enabl e the col or-devel opi ng solution to react
with the marker in the tagged material, it may be necessary to soften the
surface, either chemcally or thernally4 In the case of concrete, it is in
sonme cases possible to directly "spot test" the hardened concrete itself by
application of a color developlng reagent to its surface which inherently
has sone podekiiled I Certain Prefe 4
Detai |l ed Descri ptj n of g@ in Pref red Enbodlnent NVar kers usefu
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mar kers of tuQi%g QA of the present invention.

U.S. Patent No. 5,205,840 describes markers of the formula:

O M- R'- &% A?

J CH

where R? and R® are the same or different and are either H or O-(C,-C, alkyl). Such dyes are
sold as Mortrace® Purple. These dyes can be identified by reaction with a base, such as
KOH, dissolved in an aqueous medium, preferably in the presence of a water-soluble organic °

co-solvent,

U.S. Patent No. 5,156,653 describes markers of the formulae:
¢y Hq
R N=N oH

R CyH q
wherein the R;s and the R,s are the same or different and are each selected from H and C,_

salkyls, provided that at least one, and prefereably both R,s are a C, , alky, and provided that
the R;s are the same or different and are selected from H, NO,, Cl, Br, F, CN, and Me, and



where R err] and R err] are the sanme or different and are either H or

O ((err]-Cderr] alkyl). Such dyes are sold as Mirtrace Purple. These dyes
can be identified by reaction with a base, such as KOH, dissolved in an
aqueous nedium preferably in the presence of a water-sol uble organic
co-sol vent. U S. Patent No. 5,156,653 describes markers of the
formul ae: [err] wherein the Rs d the R2s are the sane or
different and are each selected fromH and C[err] [err]al'kyls, provided
that at |east one, and prefereably both R err] are a (Jerr] al ky, and

Py o 420 N robify RSy e B RS BB rcth MO 6B, 0 AE THESEARSLS Ll
5  provi dedidedtifledably dxtrastionovith didigecus betationtdf b aterMlible ainine@nd pRferably and
CN. These markers can be identifie%&ﬁy extraction wth an agueous so?,ution

of a wat er - sBITy AT FEaRF Fessol¥ent., Magse markers agg soid agMerirges® S damily marksts. These

mar kers are sol d@s.Mét{tmgg,4§(§§72f&ggr{b¥s KeLF .Pat ent No.
5, 490, 872 describes markers of the generlgﬁﬂk?gpnaeg?nemlfma‘

. N
Ra.

where R! and R? are the same or different and are selected from methyl, ethyl, methoxy,
halogen, cyano, and nitro and R? is selected from methyl, methoxy, methoxy ethoxy, and

“morpholino. These markers are sold as Mortrace® AC and AD markers. These markers are

extractable from non-polar solvents with acidic aqueous solutions which protiate the markers,
causing them to undergo a chromophoric reaction that produces a strong color.

U.S. Patent NO. 4,209,302 describes markers of the general formulae:
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[err] where Rerr] and Rerr] are the sane or different and are
‘selected fromnethyl, ethyl, nethoxy, hal ogen, cyano, and nitro and R err]
is selected fromnethyl, methoxy, methoxy ethoxy, and norpholino. These
markers are sold as Mdirtrace AC and AD markers. These markers are
extractabl e from non-polar solvents with acidic agueous sol uti ons which
protiate the markers, causing themto undergo a chronophoric reaction that

produces a strong col or. U.S. Patént NO 4, 209, 302 descri bes markers
of the general fornul ae: [err]
6 .

where R, and R, are the same or different and are selected from H, and C, ,,alkyl and R3 is
C,salkyl. These dyes are sold as Mortrace ® MP dyes and are identified by extraction with
acidic aqueous solution and development with a chromophore-producing diazo compound.

An example of a phthalein based marker is sold as Mortrace® 20164 having the
formula:

oM

OH

U

(

(@

This dye is identified by extraction with a strong base, such as an alkali metal hydroxide
solution, which develops a color upon extraction with base.

As described in U.S. Patent No.’s 4,209,302 ; 5156653 ; 5205840 ; 5490872 , such
compounds have been previously utilized as petroleum fuel markers, and, as described in U.S.
Patent No. 5,306,343, some compounds have also previously been utilized to tag ésphalt
additives. Herein, it is discovered that such markers might also be used to tag additives for
waterborne systems or tag water-processable products.

Because markers used in accordance with the present invention exhibit good solubility
in non-polar solvents and petroleum fuels and are generally incompatible with aqueous media
in the absence of strong acid or strong base, an appropriate vehicle is necessary to
compatibilize the marker with the aqueous medium such that the marker is homogeneously

distributed within the aqueous medium and remains as an integral tag in any dried material



where Rl err] and R err] are the sanme or different and are selected fromH,
‘and CJerr]alkyl and Rlerr] is Cerr]alkyl. These dyes are sold as Mrtrace
[err] MP dyes and are identified by extraction with acidic aqueous sol ution

and devel opnment with a chronophore-produci ng di azo conpound. An
exanpl e of a phthal ein based marker is sold as Mrtrace[err] 20164 having
t he formul a: 7 [err]

This dye is identified by extraction with a strong base, such as an al kal i
nmet al hydroxi de sol uti on, which devel ops a col or upon extraction with base.
As descri bedproduced therefrome kheNehicle mhy 20 @ s@l9eént in whish @einark&O&mButle, abAD8T2 |

such conmpou een evious]y. utilized a etrol eum fuel markers,

and, as desgt?ﬂgg%?éfsﬁpe@og. n%gtp&fm%suéf,e%g?tg&g, le&m&%&‘sauﬂg§ €al so
previ ously bdesited drhdiin? 6finirker soltian phaixiwitHé 4quéess médhi td orrh a sin%ledﬂ}ﬁgé)ver ed
that such markers 'ght al so_be used to tag additives for waterborne :
systens or tsaafemﬂh- mpgrueeusly igtribyte th anasker throughoutrshe aquseus ragdisem.sCurgentlyi n
accordance Wybfa [ ' L dot; I Ipd | - pol ar
Sol vents an &gf’%“éﬁe‘{j’f‘&ﬁ?ﬂ%&% SOGHE ERAEHI Afr Il Suchhe PEO 200G OO

medi a in t hePE(G4ehdicthylensigiysalpand oi-gyrol. Altermatiyelly awm-iosio surfretants; sueh es vehi cl e

I S necessary, [aqe' il &€ rker - wi th e uepus di,um sucgh t hat

t he marker i%tﬁ(ﬁ‘g?raggen;elg@slﬂe f;&ﬁﬂé&?}a&%tﬂgﬂ%ewi F’ﬂ& @Hﬁ%ﬁ@ﬁﬁéﬁﬁﬁﬁﬁﬂw o

remai ns as aused tut cogpatibilizothe matkey with the dvatédbethé €dmposition. With some waterborne
compositions, paint formulations for example, the composition may already contain
compatibilizers, such as high levels of surfactants, whereby the markers as solutions in

non-polar solvents may be directly added to the compositions.

A particularly preferred compatibilizing solvent is polyethylene glycol. Markers of
the above general formulae are soluble in polyethylene glycol to at least about 1.0% up to
about 56 gm/100 ml polyethylene glycol at 25°C. Polyethylene glycol is soluble with water
at about 100 gm/100 ml. of water at 25°C; and polyethylene glycol can carry dissolved
marker of the above general formulae into water or aqueous medium up to 0.1 wt%, i.e., up to
about 1000 parts per million (ppm) .

The product to be tagged with the marker, such as paint, typically carries the marker at
levels of between about 10 and about 500 ppm. Thus, water/polyethylene glycol/marker
solutions may be provided in accordance with the invention that are fairly concentrated in
marker relative to the concentration of the marker in the tagged product. Accordingly, a small
volume of relatively concentrated water/polyethylene glycol/marker solution may be used to
tag a larger volume of product, such as paint or wax emulsion.

The marker may be identified as being present in an aqueous composition, such as a
coating; a wet material, such as wet concrete mix; or a dry material, such as dry paint chip or
hardened wax emulsion. If tagged material is aqueous or in a liquid form, such as the
aqueous media of a coating or the water in a freshly prepared concrete mix, the marker may
be extracted from the aqueous medium itself with a non-polar solvent, e.g. xylene. If the

tagged material is a dry material, such as dry paint chip or set concrete, the material, e.g. paint



7 produced therefrom The vehicle may be a solvent in which the marker is
‘soluble, at least at the desired use concentration, and mscible in water,
at least to an anmpunt that allows the desired amount of marker solution to
mx wth the aqueous nmediumto form a singl e-phase system and honbgeneously
di stribute the marker throughout the aqueous nedium Currently preferred
conpati bilizing solvents include polyegpylene gl ycol, such as PEG 200

t hrough PEG 400, diethylene glycol and mpyrol. Alternatively, non-ionic
surfactants, such as ethoxyl ated nonyl -phenol, al koxyl ated al kyl phenol and
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extracting solution causes the marker to undergo a chromophoric reaction that produces a

strong, easily visible color. In still other cases, an additional color-developing reagent must
be added, either contemporaneously with extraction or subsequent to extraction. For,
example, the markers described in above-referenced U.S. Patent No. 4,209,309 are extracted
in an acidic aqueous solution, preferably pH 4 or below, and color-developed with a diazo
compound.

The volume of acidic or alkaline aqueous solution is sufficient to extract substantially
all of the marker, but preferably the volume is as small as is needed so as to concentrate the
marker and produce the strongest color. Typically, the ratio of the volume of the aqueous
extractant to the volume of the non-polar solvent solution is between about 1:10 and about

1:1, although any ratio may be used, provided the developed color is detectable. For good



8 <chip or concrete, may be powdered, and the marker extracted fromthe
‘powdered material wth a non-polar solvent, e.g. xylene. If the
marker is to be extracted from an aqueous nedium the nmedi um should be, or
shoul d be adjusted to be, neutral, and preferably either slightly acidic or
basi ¢ depending on the chem cal formula of the marker (opposite in acidity
or alkalinity to the aqueous nediumin which the marker will eventually be
extracted fromthe non-polar nediun). The narkers, prior to reaction with
acid or base, as the case may be, have a high affinity for non-polar

sol vent s, smbaraﬁomsﬂwuedustpﬂésdmﬁn thélvenbFtiasé, @miiné ndufibéhiah¥ingxt r act ed
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In sone caseamycsmphnalswmm diazdtice ﬂiaaimraﬁcti@cm\pmaenepnhg &‘thPﬂiaﬂcEi T¥e diazo
5,490,872, an acid us exhleactj ng sol ution proteates the marker
causing it tEMA? r“bﬁﬂk‘i pefric eXeess ofany mapsker which saight bs pegsersn or

easily visi Qloﬂv&ﬁ’édéé of rBwﬁinQQést fARARS with predRtablé dedulds 'nf:the%iaeft% fHeRfed foed i n
U S. Patent No. 205,840, an al kaline ueous extracting sol utlon causes
eg%ts

the marker tuse amabwg@d diazanompepirh Examplessefisnitable diago compaunsiacineluds, butrage not
easily visi _ GOl evel opi ng
Feagent ' must TRAEE il i il dShicE AR Re, A sl BOP2 06 e
subsequent to extThesbérefact éf@olor deseiypinent vpbos additidrosfextdagion aldktaétion of the
above-referenced U.S.- Pate 9,309 .,are extracte n an aci

aqueous sol UPf w‘bl?%?}gf’%? %pr%lapvglog}nggggmxs% @3]"5\‘“‘0&/@!’ Bf?é?i“’ﬁlpgﬁe e
di azo conpougd therefore the SPR6if¢@ hddittved FoPGiatliitiRY testink dpbétopstdRetR SOl ution is
sufficient to extract substantially all of the marker, but preferably the

vol ume is asmmemem of theselog developediis required sadmarker bvﬁlmevﬁh\ﬂteéﬁgﬂmaproduce
t he strongestyf xfr-vré(p' cally, the ratio of the volunme of the aqueous

extractant to the volume of the non-polar solvent solution is between about
1: 10 and about 1:In%omehpplicatifns,zsprfacespot tesh garbeasilysdeatect the praseted of & matkew il oped

I det ect.abl Far .good . .
color is de dtied Toaterial. For ifistance a spot test is done by first softening the hard uppermost surface

of dry paint film and then over-spotted with an appropriate marker reagent to develop a
surface color. The upper most surface can be softened by chemical or thermal means. The
surface can be heated with a heat gun until soft or a suitable drop of solvent can be put on the
surface. Suitable solvents can be, but are not limited to acetone, xylene, and 2-butanone.
With concrete, which has substantial inherent porosity, it is sometimes possible to develop
color in a tagged specimen merely by applying a chromophore-developing reagent to the
surface. | '

It is known that markers of the above formula may be identified in non-polar liquids,
such as petroleum fuels or solvents such as xylene or toluene, at levels as low as about 0.5
ppm. The amount of marker used to tag an aqueous medium is an amount sufficient to
conveniently provide at least about 1.0 ppm of the marker to an extracting non-polar solvent;

and the amount of marker used to tag concrete is the amount which, in dry materials such as



9 separation of the aqueous phase fromthe solvent phase, a m nor anount
‘of an anti- enulsifying agent nmay be added to the extracting sol ution.

When extracting a dye for which a diazo conpound is necessary for color
devel opnment, the aqueous (generally acidic) extractant may contain a diazo
conpound or the diazo conpound nmay be added in a separate devel opnent step.
The di azo conpound may be any conpound whi ch di azotize the aromatic, e.g.,
napht hal ene, ring of the marker. The diazo conmpound is provided in
stoichionetric excess of any marker which m ght be present. For conveni ence
of provi di ngetceatretepéatitbe abal tocédvepiemtyi provild & leéaecdboiits].0 pprh bEthe nlicbr td dn | S
preferred to use a stabilized diazo, conpound. Exanpl.es of suitable diazo

conpounds, iKERHGE nogspelarsolventy  Iypically, ap aqueous medigm will ke tagged with between

2- chl or - ani labig:5 ahd bR 50@Pprh bl @ie BAPked - FirlchRr&P bddifes, an appropridtd SmB&it o f act
of col or devel opnment upon addition of extraction and reag{’lgn-of t he marker

wi th a chr ormaskesisadded to thpaddifiviedm ouden toidsteet aflgu¢lppedicolpe int the set concrettre

presence of the Saguadiioh BERELARE LRI FloAlAld bSouE i agltat Ve

testing, spectrop FIc measur énents o
requi red, amikdierRetatively\qahntitative nedasiaémehtsogfaanlsdr imset ednictetedridoypaintiy siso

In sone applicatio rface spot, test. can easily.detect the presence of
a marker in pgssgl?l?,@gﬁﬂﬁ%éﬁqu%tqmgga?cpqs Gharagteristics @Sl&mgt fea t?d#?%&% t?‘Et
sof t eni ng th&d@@gd,fqmwﬁsgmgm& of dry paint filmand then
over-spotted wth an aggéopri ate marker rea%ent to devel op a surface color.

The upper nost séysmated » the inyenticaris particulariyeveiuable foridentifyingmarkening wethe
surface can : i : I-Qégg] E:u‘g%i fi. or ' oo

sol vent can cggcr%g?{ %ﬁr%’eggtsﬁor %%tél Urta Idéd&s%lp%lggtgﬁeclg%k%rgpéegdgﬁ%%é& %lcl)tt
limted to doentoregrehydroplmbiccand will botileach et of éticoncreteor ddyepaintbver bxtended

P atged opdernet e R bebieriebrs, T3 R B R BRa S olis e Buken
t he surface.constructed, it éanite déeiined WhétheFalids &iilereGhayl e aéaa\eeug‘e@,riﬂ?&@, vyay be
(0}

i dentified in non-polar.liqujds, such as petrol eumfuels or solvents such

as xyl ene orfailuse tpdneludethe regyisedsadditives,qt reguireg leyels.o Likewtiye, manking:of paints can
mar ker used ' ﬁﬂ#h‘é&ﬂ&e g sleT' ' [ G :
conveni ent | ;Elg?g%i%gdg}ét east g:%out %dg%%ﬁg%ﬁ%gﬁuﬁ%ﬁeﬁraﬁ%a{égla&% racting

non- pol ar saigeiestipaint manufacturers. The method of the present invention can also be used to identify

marker in waterborne compositions, such as coatings and a variety of other water
soluble/dispersable additives.

The invention will now be described in greater detail by way of specific example.

Example 1
The water reducible marker, Mortrace® 20155, a 6-7 wt% solution in polyethylene

glycol (PEG 400) of Mortrace® MP, described above with respect to U.S. Patent No.
4,209,302, was stirred into a waterborne, cross-linkable, two-component laminating adhesive
system by means of normal laboratory stirring equipment at a level of 1% without any
background coloration detected. Prior to the point of application, this adhesive was mixed
with an initiator, then coated onto an acetate film with a thickness of 3 mil, using a number

18 wire bound coating bar.



and the amount of marker used to tag concrete is the anount which, in dry
"materials such as 10
set concrete, can be used to conveniently provide at |east about 1.0 ppm of
the marker to an extracting non-polar solvent. Typically, an aqueous nedi um
will be tagged with between about 5 and about 500 ppm of the marker. For
concrete additives, an appropriate anoynqt of marker is added to the
additive in order to detect a devel oped color in the set concrete.

I dentification of the marker can be relatively quantitative, particularly

from aqueous nediEhe cBatedibdetats Fintiwaythér laiinated 1Epiper K60k Hnd s@fed ML férBntS et
concrete or drgi rﬁai n(h.i S ab&& Bg‘ﬁ“ts' bl e, al though the heterogeneous

char act er i st¥REeBLORAUoRHIAY PSR anddoqm teamperaiie). for gn werk. Jdie daraipgred f
quant i t at i vesafipReWeadBK Spotted with a siabRAiSA c8RANRA oh ¥ JaBiel MBI the

C
particularly valuable for identifying marker in a wet ‘concrete mx or dry,
set concr et ereagenkioabsasd heughithe papgr laver and intorthe markied adhesive coating ldyer whers itnt

ol nt over oSO RERnE oAbt heht o bR by I e e ABten SOV,

concret e st rwgdudiblenfagiet.s | ong after it has been constructed, it can be
determ ned whether that failure may have been caused, in part, by failure
to include the required additives at required |levels. Likew se, marking of
pai nts can serve as an easy but accuragmg_a_gs of brand identification and
deter fraudul ent clains agai nst paint nmanufacturers. The nethod of the
present inventi orl RSARAkRT, 05@09@8@’,%8ﬁta@ﬁtmtpywmwilﬂemmmimm

conposi t i ONSgongditAticiPofC1®0 ppMAdRing Adyfical %ﬁm %lfqrﬁggﬁ:ﬁé vgrp@h&r of 'g marker even |

sol ubl e/ di spersabl e addi tives. now
in greater dacandentationof upwardpefc500ippmeposssmoeffect on the color or the rheological

Exanple 1 - T ter uci bl r k rtrace@ 20153, a 6-7 W%
solution in %rgyeité s@%@‘%‘| g"c saf'@%@fﬁ Wﬁﬁ%’ﬁﬁ "]J’lnf?gﬁ‘eﬁ‘@%a@?i bed
above with rpegaci paint fdnfulafferiseis relied updn LOEonifA8biliveithe Wakifet.d i Nt0 a

wat er bor ne, crossﬂl I nkabl e, two-conponent | am nating adhesive
e marker was extracted by first diluting the paint sample with four times as much

water by volume. This accomplishes two things; it makes the paint easier to work with as far
as laboratory equipment is concerned, and it helps to reduce the surfactant effects. At this
point, the dilute paint was stirred for approximately fifteen minutes with twice as much (by
volume) of solvent, i.e., non-polar aliphatic, such as iso-octane or solvents such as kerosene
and xylene. A small amount of emulsifier was also added.

At this point, the solvent phase contained the marker. It was poured off and filtered
using a 11 micron filter in order to remove pigments that can obscure the extraction test. To a
separatory funnel, the marker was extracted using fifteen times less extractant than the
solvent. The extractant consisted of an aqueous medium of acetic acid and an ammonium
salt, such as ammonium chloride. A suitable diazo compound was then added to react the
marker. Visually, the extractant phase turned a bluish pink color visible to the eye. This

could be spectrophotometrically tested to achieve quantitative results based on a calibration

curve.,



system by neans of normal |aboratory stirring equipnent at a |level of 1%
w t hout any background col oration detected. Prior to the point of
application, this adhesive was mxed with an initiator, then coated onto an
acetate filmwith a thickness of 3 ml, using a nunber 18 w re bound
coating bar. The coated acetate fil mwas then | am nated
to paper stock and stored under differigt anbi ent conditions, (100[err]F,
32[err]F and roomtenperature), for one“week. The | am nated sanpl es were
then spotted with a suitable diazo conpound on the paper side allow ng the
reagent to absorb througlQidlictivefsyfot dit@mimfmhrkbCinidbied paadked adhesive
coating | ayer where it ¢ usgs .a bluish pink color "%eiégerat i on positively

i dentifying the 39&%@3«: Pt chipsfrom a gejat tagged witha9P ppm Mortrace® 20155

Exanpl e 2 (30-35 ppid@ictiR histker), Miird disoRled il dn cou‘§’§§lut?5df &’ffgg Wi BCR 2.5 wt%

wat er - based latex interior paint at a concentration o ppmﬁu§| ng a
typi cal | abdcetorg. yThetsplution wasTfiltered through e ButhnehFunnelumider vaguuem with a #1

concentrati m.pose o..eff.ect on t olor or the

r heol ogi cal O”g?%‘%‘é‘?@ }l@%p'gafpg{‘ h@%gigf‘gér% ) Wa‘?‘fﬂq‘glﬁb%ﬂmgf ﬂ%’r s“‘%@? ﬁ{azo %@?ﬂ?ﬂ‘}f‘gs
sur f act ant s antishdken for 3@Isempds. [Developinentof p friapéntd evlonihditdtasresthc ofdthd €d upon
to conpatibilize the marker. The marker was extracted by first
diluting thé™¥&nt sanple with four times as nuch water by volune. This
acconplishes two things; it makes the paint easier to work with as far as
| aboratory equi pnent is concerned, and it helps to reduce the surfactant
effects. At this point, the dilute pai Bxample4stirred for approxi mately

fifteen mnutes with tw ce %ﬁtqﬁﬁﬁ%l%@étgsﬂ?k&%keqhﬁ%%ﬁﬁ , i.e., non-polar

al i phatic, such as iso-octane of solvents su as sene and xylene. A
smal | anpunt of daint wias taggediwith 2] ppm Mdetede® MP. 10 gri\of thb psinpwasdilutedvith

sol vent pha cgnt ai n marker. 1t. was pou f and filtered using a
11 i cron 11 0PER 1eb 0%t AELREA Lo etiRie BTORED. ShemBRue ges hffed wrough
extraction t#EBichndrFuinel under vacuum with a #1 Whatman® filter paper. The filtrate was reacted
with 2 drops of a suitable diazo compound and shaken for 30 seconds, developing a magenta
color which is read at 530 nm. The color has a theoretical absorbance of 0.950; however, this

can be affected by other colorants in the paint.

Xam
Paint was tagged with 25 ppm with Mortrace® SB, a marker described in above-
referenced U.S. Patent 5,156,653. A 31 gram paint sample was diluted with 400 ml. water.
200 ml. iso-octane was added and mixed for 30 minutes. Then 3-5 drops of de-emulsifier
were added and the material let stand for 20 minutes. 100 ml. of the iso-octane was isolated,
and 5 ml. of Reagent PPHS, an aqueous amine/glycol solution, were added. A bright blue
color indicated a positive test result. The color is read at 600 nm. The theoretical absorbance

is 0.935; however colorants in the paint can affect this.

Example 6

(Qualitative test for determining marker in cement)



separatory funnel, the marker was extracted using fifteen tinmes |ess
-extractant than the solvent. The extractant consisted of an aqueous nedi um
of acetic acid and an ammoni um salt, such as anmoni um chl oride. A suitable
di azo conpound was then added to react the marker. Visually, the extractant
phase turned a bl uish pink color visible to the eye. This could be
spectrophotonetrically tested to achiexg quantitative results based on a

calibration curve. Exanpl e 3
12 (Qualitative test for determ ni ng narker in dried
pai nt) 10 MIbiaBe® 20155 1vRE allkld M a 6dtcR¥e mix 16 Brovidad cifculafd 26 Ppi Haledd 00

ppm Mortrace 20155 (30-35 ppm active marker), were dissolved in an aqueous
sol ution of evdm Weight plthe conceetey 1) gxeras ofitbe conpreteswisgrushed ingsndriar and pegtle;

th h B E it i) & 2 Th

(170U . PUEbAAR ke W BELY Bl AR A R 200 T

for 30 seconub bedbenelCuphuylenowasaddedye thebeaksdr and tha diushddaniateriab amhydereimiked
ker. . . . le 4, .

(Sert - quant i PAPRABinptes Thp $ylepgsoision s Sitered jatp heapduated SYhndss, Tiviohdhe voligap.o

with 25 ppm éftuntacidiveiqaésub sdlttion] PHY M, @hs ddded RahdkylMRSoRktib/inaBe Palibhte00 Nl .
wat er. 50% HC .G was _added _to .achieve a pH of 1.0. The m xture was filtered
through a BuBHR '??ﬁ%ldﬁﬁ‘ﬂ le\diazg Gpmppund wereaddediiorthecylinderjand shaken fos3Ber |

The filtrat esesivls! A3RigRAEYbIoR dvefped Sndilatifig ﬁx‘ééén@@&%ﬂ ,conpound and

shaken for 30 seconds, devel opi ng a nagenta col or I's read at 530 nm
The color has a theoretical absorbance of 0.950; however, this can be
affected by other colorants in the pai%. le7

(5

Paint was tagged with 196 ppm Mortrace® 20164, a phthalein-based liquid marker
dissolved in 1-methyl-2-pyrrolidinone, and the paint applied to a substrate. In a test area of
the coated substrate, two drops of acetone were applied to soften the coating. One drop of a
50% aqueous sodium hydroxide solution was applied in the area, and in 20 seconds a bright

magenta color developed, indicating presence of the marker.



Exanpl e 5 Pai nt was tagged with 25 ppmwth Mrtrace[err] SB, a

“mar ker described in above- referenced U. S PatentW,gmm

pai nt sanple was diluted with 400 m. water. 200 SO-octane was added
and m xed for 30 m nutes. Then 3-5 drops of de-emul w and
the material let stand for 20 mnutes. 100 m . of tag\‘!g E\“

isolated, and 5 nl. of Reagent PPHS, an aqueous am ycol "solfution, were

added. A bright blue color indicated ajgositive test result. The color is
read at 600 nm The theoretical absorbance is 0.935; however colorants in

t he paint cagngf fs@Gdimedd S-

Exanpl e 6 (Qualitative test for determ ning marker in
cement) l A method of determining the presence of an additive in a waterb8me or aqueous
Mortrace 201 ogned 1S Aate mx to provide a cal cul ated 25 ppm
based on dry Rosition, c’f‘% L COMPIS1Ens of the concrete was crushed
in a nortar and gﬁsvlumgarméfammlwgg{am@te were renmoved. ‘5 grans of the

crushed sanpl e hed intg.a 200 . beaker. 10 m. xylene was added
to the beaker anoPrP%»g‘“gPGQWBEF‘W'&YCQP‘eand xyl ene mi xed for one nminute. The

xyl ene sol ution v@gg; géﬁ@&&%&ﬁ%ﬂbﬁa&ﬁ&dﬁgrﬁﬁk&% hﬁ‘g;%ﬁ‘%%ﬁhgg'f fh??o\ééﬁcg

an aci di c aqueous solution, pH< 4, to t n |n
gr aduat ed cywd]mpatbzhmg)wmh, a suitable diazo corrpound were added to the

cylinder and sha%&t‘&% aggecﬁt?eqlod}%ﬁrpoéecﬁ?ggnefma 2% SRLELARS s!tapdl cating

presence of the % Exanpl e
7 Pai nt vva\mth aggepolad solvedt)extapting\daid ke [fdid saidpukpottedty tagged
pht hal ei p- based . d marker dissolved in 1-nethyl-2- pyrrolldlnone and

t he paint ap‘ﬁ‘la ﬁl a substrate. In a test area of the coated substrate,

two drops of acetcneuri¥aile offubdsSively extrlingfid MAk&aRIn 54 néNfolal BReft with
either an acidic aqueous medium or an alkaline aqueous medium, and reacting said marker
with a chromophore-developing reagent to produce a color in said acidic or alkaline aqueous

medium.

2. The method of claim 1 wherein said marker is identified from said purportedly
tagged material in wet form.

3. The method qf claim 1 wherein said marker is identified from said purportedly
tagged material in a dry form.



50% aqueous sodi um hydr oxi de solution was applied in the area, and in 20

‘seconds a bright magenta col or devel oped, indicating presence of-the—

mar ker . 14 \What |s

C ai ned: 1. A nethod of determning the pr esmmummm*!pmwe in a
wat er borne or aqueous processable conposition, the i

providing a water-inm scible marker, provi di ng & c°on'ﬂ5at 'biTizi ng
vehi cl e, taggi ng said conpositi q8 by addi ng said marker to said

conposition in the presence of said conpatbilizing vehicle,
obtaining a specinmen of purportedly tagged material in either wet or dry

state, W t - NG t tracting.said r.ker fromsaid
pur port edl y tagge‘ic} §a§ er |da(i‘,d %ﬂgﬁn&mm&g@cﬁggrﬁ? %‘P‘#‘I‘V IBPWEEE%O SSInadpspus
extracting spiodessablkenmposition,she slethodieqmaprizingsol vent with either an acidic
aqueous nedi um or_an .al kal i ne_aquequs nedi um and reacting said marker with
a chrom)phore-dev%rpgﬂlnﬁgj‘waéﬁfj@ﬁgs elge Bakfhce a color in said acidic or

al kal i ne aqueous predidigla compatibilizinZvehicdt Met hod of claim 1 wherein said
marker is identified fromsaid purportedly tagged material in wet form

3. The method of ‘@ggingsaid Gerenositign b&néﬂlw»de?mﬂg tp gaid corhpasitionrinthe pedsence of

purportedl y {ABehRiALE Wnidg) a dry form
processing said composition to produce a dry-state material, and

applying a reagent to said dry-state material which reacts with said marker to produce

a color where said reagent is applied.

5. A method according to C_laim 4 wherein said dry-state is softened, either thermally
or chemically, before said reagent is applied. '



15 4. A nmethod of determning the presence of an additive in a
“wat er borne or aqueous processabl e conposition, the nethod conpri si ng,

provi ding a water-immscible nmarker, providing a conpatibilizing
vehi cl e, taggi ng said conposition by adding said marker to said
conposition in the presence of said conpatbilizing vehicle,

processing said conposition to produce;g dry-state material, and
applying a reagent to said dry-state material which reacts with said nmarker
to produce a color where said reagent S applled 5. A nethod
according to Claim4 thermal |y
or chemcally, before said reagent I's appl I ed.

e Di ure

A water-immiscible marker is dissolved in polyethylene glycol or other suitable
carrier, and the marker so dissolved is added to a waterborne composition which is used as an
additive to a waterborne or water processable composition. Subsequently, the marker is
either extracted with a non-polar solvent or detected by means of a surface spot test. From
the non-polar solvent, the marker is extracted with an acidic aqueous solution or an alkaline
aqueous solution, depending upon the marker, and color-developed. Likewise, a surface spot
test can detect the presence of the marker by, if necessary, first softening the marked surface
to be tested either chemically or by thermal means, and developing a color with a color-
developing reagent placed on the exposed surface. Applications can include the marking of
paint, coatings, wax emulsions and water soluble/dispersable additives commonly used iq

water based applications, e.g., cement additives.



