METHOD FOR DETERM NATI ON OF POLYMER CONCENTRATI ONI N
WATER SYSTEMS Background of the Invention Field of the

w0 posgngiessr [ 0001] The field of the invention reCHUS208/061832
generally to the detection of watersoluble polynmers in
i ndustrial water systens, such as cooling and boiler
wat er systens. More particularly, it relates to a
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Description of Related Art [0002] It is well known to
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[0003] Most industrial waters contain metal cations such as calcium, barium,
magnesium and sodium, as well as anions such as bicarbonate, carbonate, sulfate,
phosphate and fluoride. When combinations of the cations and anions are present above
certain concentrations, reaction products precipitate on the surface of the equipment in
contact with the water in the process and form scale or deposits. The presence of such
scale or deposits results in non-optimum process conditions and results in the cleaning or
removal of such scale or deposits that is expensive and burdensome in that it often
requires a shutdown of the process or system. Accordingly, in order to prevent such scale
or deposits from occurring, it is preferable to treat the water with the proper chemicals in

order to prohibit their formation.



solubility of cation-anion reaction products is not
exceeded. Certain chemcals are known to be useful for
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as polyners derived from unsaturated carboxl yates and
unsaturated sulfonates and their salts. Sone
particularly useful water-soluble polynmers include
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sol uti ons. However, these nethods have nunerous

methobihetwie HEB thipeweneig ichefationstoestact eafibratioachasrsian polyacrylic
acid® YShE RethBE nQM‘(dQ }’1{%‘%{}% of [u%ﬂga-tagged polymers in combination with
fluorescent or chemiluminescent detection techniques to monitor the industrial waters,
such as in U.S. patent no. 5,958,778. As demonstrated in US patent 6,524,350 many
cationic dyes, are not stable in a solution state. In that patent, it is shown that that
pinacyanol chloride is not stable in aqueous solutions. However, these methods have
numerous shortcomings, including instability in aqueous systems, narrow dynamic range,

and interference by naturally occurring polymers and sample ionic strength.

[0006] The current processes have many problems associated with them,
particularly interference from various factors and components. Accordingly, a need exists

for simplified and more accurate test methods that can easily be used to determine the
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and interference by naturally occurring polynmers and
sanple ionic strength. [0006] The current processes
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interference fromvarious factors and conponents.
Accordingly, a need exists for sinplified and nore
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directed to a nethod for determ ning the concentration

of anionic polynerguﬁﬁn REY eh hndustrlal wat er
conpri sing conbini and a cationic

1008#f; X¢ urb OBt yBF o A SaUB g & e%;gt%gaégg g

detdreniROthEBBhcPkralbi SONBENIE P gﬁ'ﬁﬁsr (ﬂtdll‘gBmEfSQHHﬁcﬂﬁtrlal water
previously determ ned absorbance values. [0008] In

compiis g ramEIenhd huﬁf@rrﬁphltl@fl anfle cpivmn ﬂYQ)Wlut!qiile m@awr@g
absorgaﬁlcte) o?qler%al}rflfeggi 1|1rte ap ?e ¢ ?en(f\?/ave eng n’és)kl 43 J[e%nmt%ggdthe
pol;ami/da bhgbrﬁbﬂ ddnzmngmag ﬁ@hﬁtha mekvisubi Sasrons atblg@ffbe@de values.
O her enbodi nents provide that nmultiple dyes may be
[0068P! Oyedn alt8R8R]cmbint&iid Stiie fRRhNGE %&éuf&@‘é@lhﬁ&n Rgbe a
characterize the invention are pointed out with
mulpﬁmtch@mﬁl Apffersoluiionisad ehayi bescoamprissdal multlalrcblfffﬂr&nmagklag
agm? aratnd o é{amhgzlnndgl asg(télllt(s)sall{ég m ﬁlétlogn 3@%} Zf; e(gtﬂgreegns%oedgrgl%ﬂ][? growde
thatqﬁnﬁplrae@ebmay bs cpRsedr ef erence is made to the
acconpanyi ng draw ngs and descriptive matter. The
[ooes]c orrpanmewneﬁ@whﬁge% AnBvéIRt @RAedrdcRishaw igvanPhask Winted
many forms of the invention. The draw ngs are no
out erihemd@@ll?éiléy ghtbwc}agm ek ediotanddprnaing a(pﬁrttorﬁ ehipdipelosure. Fora
bettlg nl\g nlt’sl%ao b$ lng%qlo\lllar uesrgtgn gﬁl‘ie]t%%eg ﬁ bF%e%ts obtained by

its usey edtbicare ﬁ&lﬁhd@fto a@wcs&np@lyf@d&awﬁigg ahdY&RtihOVE mesdrdahe
as well in subconbinations and sub- s¥stens of the
acCIMYHIRsdrdwEEp meatené?MOﬁhOWh@a@s ot thggnany foresnef the

1nve§lﬁb§ EFP@?%WH@# at%] 1n eﬁgecgsas%Q tLQ 9&19% Ehgbf '&16 V¥aﬁls the

Sorpnance cC
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of the invention can of course be made. The invention resides as well in sub-

combinations and sub-systems of the elements described, and in methods of using them.

Brief Description of the Drawings

[0010] FIG. 1 depicts the plot of absorbance change of 1,9-dimethyl methylene
blue at 530, 593 and 647nm as a function of the concentration of polymer HPS-I.

[0011] FIG. 2 depicts the plot of absorbance change of Azure B at 593nm as a

function of the concentration of polymer HPS-I.



bl ue at 530, 593 and 647nm as a function of the
concentration of polynmer HPS-1. [001 1] FIG 2 depicts

w0 b@sps®i8 of absor bance change of Azure B at SPGHIBS268/661832
function of the concentration of polymer HPS-1.[0012]
FIG 3 depicts the plot of the absorbance change of
Brilliant Crystal Blue as a function of the
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ddition of 40 ppm Arabic gum [001 6] FIG 7 depicts
COH‘H@V ¥e OF Mn2+ as a masking agent for AEC. [001 7]

FIG 8 depicts a calibration curve for DCA 247

[00%4} aj | ed’ I%eé év 4 pemesional theeresingatinn ofPYIOHA dgg unes the addition
of Pt Present invention has been described with

references to preferred enbodi nents, various changes
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40 pheaedtic mﬂentlon wi th out departing fron1the
techni cal scope of the present invention. Therefore,
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ende cl ai %pprOX|nat|ng I anguage, as
used herein throughout the specification and cl ai ns,
may be applied to nodify any quantitative

representation uld perm.ssiply vary w thout

resulting in aﬁiﬁgkﬁﬁﬁ.¥F¥ﬁi¥¥8&§%§ﬁ¥éﬂ%9¥on to which

it is related. Accordingly, a value nodified by a term
ernms, such as "about”, is not limted to the
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precision o I nstru nmeasurl e val ue.
emUsdingentd byriHoad Oltdnﬁarlly skilled in the art pertinent to the present invention with

out departing from the technical scope of the present invention. Therefore, the technical
scope of the present invention encompasses not only those embodiments described above,

but also all that fall within the scope of the appended claims.

[0019] Approximating language, as used herein throughout the specification and
claims, may be applied to modify any quantitative representation that could permissibly
vary without resulting in a change in the basic function to which it is related.
Accordingly, a value modified by a term or terms, such as “about”, is not limited to the
precise value specified. In at least some instances, the approximating language may
correspond to the precision of an instrument for measuring the value. Range limitations
may be combined and/or interchanged, and such ranges are identified and include all the
sub-ranges included herein unless context or language indicates otherwise. Other than in

the operating examples or where otherwise indicated, all numbers or expressions
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may be conbi ned and/or interchanged, and such ranges

are identified and include all the sub-ranges incl uded
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Bdgqyg&ﬁbngg)by mappi ng the absorbance change of a dye
as a function of a particular polynmer. In order

[0022] One factor that needs to be evaluated for each particular polymer is its

degree of interaction between that polymer and a dye. This factor can be determined by
mapping the absorbance change of a dye as a function of a particular polymer. In order
to determine the change in absorbance of a dye composition, an initial absorbance of the
dye composition is determined at a set time after mixing the composition at any
wavelength in the visible spectrum of 300 to 700 nm. In the present application, these
measurements were repeated as a function of a particular polymer concentration. Fig. 1,
as an example, shows the absorbance change of 1,9-dimethyl methylene blue (DMMB) at
530, 593 and 647 nm, as a function of polymer HPS-I (acrylic acid/1- allyoxy, 2-



to determ ne the change in absorbance of a dye
conposition, an initial absorbance of the dye
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the conposition at any wavel ength in the visible
spectrumof 300 to 700 nm In the present application,
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in apfhqpoly a@uéomrsmcifg:gﬂnragiypmg@tp be used that has a strong interaction

with the polymer in question, in order to minimize possible interference from the water
matrix. At present, processes that take into account the combined effect of factors such as
polymer/dye interaction, ionic strength, and solution conductivity have not been known
to date. The data generated from studying these interactions lead to the presently claimed

Proccess.

[0025] Cationic and anionic dyes and polymers are water-soluble due to the fact
that they possess charges; i.e. they are positively or negatively charged. When a dye

forms a complex with a polymer, the total ionic charge carried by the complex is reduced



in an aqueous solution. Specifically, a dye needs to
be used that has a strong interaction with the pol yner
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the presence of a stabilizing agent, in this case, Arabic gum. A stable assay free of
precipitation is required for online or automatic application where precipitation could
result in blockage of a flow and deposition on an optical window, for example. A
stabilizer may be added in varying amounts, such as from about 10 to about 100 ppm, or

about 30 to about 50 ppm.

[0027] Another embodiment of the invention provides for the masking of
surfactants that may be present with the polymers and/or oligomers. An anionic

surfactant can be effectively masked by including a masking agent in the multifunctional
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precipitation and assay instability. Fig. 5 shows that
DVMMVB precipitates quickly fromthe assay sol ution upon
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shows the sane assay and polynmer interaction, but with
the addition of a stabilizing agent, which shows
decreased precipitation. In particular Fig 6 shoms

does. not preci ar | or

butlyl Py O C GG G D TG ot R Bp T isaopecfigaion i
morkAcéFte PFRS eNemoRbtrAesSthat® pirg | '0990 ?%ﬁﬁiysubdinfh@ h&Id¢PESA) does

Arabic gum A stable assay free of precipitationis
not exdybiit pesdrespense i thneiy@ fn ﬁaammmqemfdﬁﬁlpptr@t/lno rineebudfer.
DO(%g\glggerten% islul o%a nlS %Ib F{ag%r c \%If %Ia)él\lﬁr%?llg?l ff%tla%t t&l% can %e masked
by ek d daZiehicFayfadigntasl R qubosakiteg TABRRIRkSe agétifin @8 amount

from about 10 to about 100 g or about 30 to about

1

of fgon HHAPMItOebort 2APpPrEr iy abguttlA@ pppvegbewy 000 ppm.
Mas%?&ée%%ﬁt%vlmﬁggde% Egt %@?ﬂgﬂ nleﬂr;glst&fa tr?dl;ﬁvfaf%ﬁ{ ﬁgﬁo%ggg%astd}&h%yroﬁsesalt
calcsum kalat aint sdanqinecrafifyediihy ﬁlr?actmaloedomylnlanmisuﬂemgf. a
maski ng agent in the nmultifunctional buffer. By
[0028F! udi MTrdkCEpoTREK nBGIrdgeRist in Hetef @@tﬁaqi@o@@f sysfdehs. For
pol ymer concentration i s nore accurate.
cxagplepsnicacissis paaef the ppiradly qrenyingonpenRIYs %@‘h@ﬂﬁéﬁl gurface
A
wargs? SR0hieARRE B 38 Gk S A ERRART b apliofbig oD bl
col@ﬁheftﬁm ﬁteﬁlk?lds wanm& dgtaigmhlmgahe amaichedtioardfanionicspolfracis adich as
at can be maske y. a cationic surfactant to
synthgdc anioide e lyanrsy. elfhasthien feiid tﬁ@t tﬁ@@%ﬂi@?ﬁ HPS- éﬁ%@ RESgfdo not
respfoﬁ@ B &RioRRM OSLQH A2 Q90iRREA toaBekif Bl er wlfuﬁeiom tﬁ@ﬁﬂégence
0 ppmto dbout 1000 ppm Masking agents inc
of wamtcﬁ wu:it a hugtnhhﬂhhes;scnonbemhethm»ga nasec sad txhibiey a snm51t1ve

| cium sal t.s uat er nary. am ne
respgi}?eftﬁc?t it U8 RS E8Mbi W@llbef“b P“[SS%“? fapafpcuy system
witle® Higmﬁfﬁn%ssfh%hb'&ﬁialnﬁn exh&bfdré) a%lt@rﬁlat%@n@ﬂﬁﬁé}ﬂ ®f the present
systens. For exanple, tannic acid is one of

invengipncally fpr o teendye n@tlmdrfpbdﬁémnmg &othegpiigric p@lym@rlf: ace

wat er. . n I.kel.y to caus :
confnglion, Bk TBS e S ol b s AR S EER drrareopplished
by fivet hedaring € fotslatorbdio Mg dgleoBINSEMLH alchBbhi® Hy@RLENAC

ol ymers, such as synthetic_anjionic polynmers. It has
DMB@riW%@ﬁdhft HBICOWHY Si581 GanpnTise-ph tangitadmEgd goamieic polymer,
0 a t

suclégszlﬁpg gl uee %Ftér A %oﬁ% %%th p{f}éeé §Ur1]chbal§ BE' %’ I.L E{Bots&gto e
aqueous system, and the absorbance response from that exposure is measured. Since the

second dye, in this case BB 17, does not respond to the anionic polymer, in this case
HPS-I, then the absorbance measured with this second dye is clearly related to other
components, such as tannic acid. Therefore the simple subtraction of the concentration of
the second component or group of components measured by the second dye, from the
initial reading of the overall response, will result in the measurement of the anionic

polymer in the system, i.c. in this case the concentration of HPS-I.

[0029] In one embodiment of the invention, the method for determining the

concentration of an anionic polymer or oligomer in an industrial water sample comprises
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of water with a high hardness concentration. However,
tannic acid exhibits a sensitive response to a dye,

WG awh/1818asi ¢ Blue 17 (BB 17), in the presenceCDUS2N8/061832
aqueous systemw th a hi gh hardness concentrati on.
Therefore, an alternate enbodi nent of the present
invention calls for a two-dye nethod for determ ning
bot h i.oni.c cone entrati. such HPS- |

iy p AT G GutBE oD Grna e e o e stfsSauenty

addAGGUERbAIS RSE sMtidd fosthe WRAS YAhPIE cBmbAbiRk tHESTRR %@unfng%l an
aqueous syStemto a cationic dye, such as

admakteree maiuﬁmgahmd@géoaggfswfethﬁ: @dmmturs @ta Eﬁd@q’qed wavilengtliagd

e ERRRR RPN o BT Rl T he LEAERL e plhga on o

precEHMES A)bilalith e@ﬁl‘ﬂloh hehabsbrixamcor & psm@ﬁlaepélryﬁm fshat
exposure is nmeasured. Since the secondaay inthis

Ap

dete@@g@d@g plgtting Q@Sﬁbﬁ‘é}bam@% anet Wy clonathasi @loél(ﬂf)ﬂi‘fe r

Con% n&ﬁbﬁofﬁgﬁ*ﬁP§ I, then the absorbance neasured mnth
'S Se@ond dye i s clearly related to other

one such as t refor the.s l e
100 g0 et BipoBH b Redfs e oY Sphi Rl b o2 oAY
conGENHRRARIBUNOST tHE QHRo & sot@IMQdaRiEnFER Y olifémer
secondgﬁihm@fronwthe initial reading of the overal

conmégwn rafly rresiugatmpnt af ilee Yrptgsianate may b desigble, such as

O ST ek BT LR B e
redltdﬁ% dgevetotredute chiveinoehdyotlfehds irorti b, tertbyeminimizing
. concen rat on of an anionic polyner or oligomer in an
interfgrenes P@it WACEMPeRFY-e conpri sesaddi ng a

mul tifunctional buffer solution to the industria

[009dk er salhsidyes sigisbespudiam § sxavm dfgnetechaernain dycgywhich are dyes
that%%ldg—ltgi) %rbo o? chﬁh% V@Bﬁr tér%%ln w&ﬁ’ gB’IEy o%' G BYT TR group of

ure a sorbanc

dyei fiﬁnﬁdllﬂfbk thd:rcﬁtlaﬂilc dysﬁdre ch@én Wmhﬁiee rtgtt hs no‘:'t tighited to, Dlrnethyl
determ ning the paol yner or oligonmer concentration fro

Methileng Bduss Batie Blugal uelcpaldsthyline Bl eae campinatigns thereof. One
em%ﬁ}ﬂl&{t af ﬂf%rl SABH oM og abf ?@%ﬁﬁlﬂ eﬂ%e‘ﬁ@'fbide%‘é'tﬁé

yner iIs det erm ne ottlng ance at a
catle:rat dyavidlcengomic dge & afdderttm amreffmfctlvmancm,cxelmbh atnioomnt i gererally

0] . The portion or sa
frork RRRIADTS taloORRt L9 Fn ey o Biec Ry on of s Hobmerdh i ssay
of the aqueous sol ution containing the polymer or
[0032] gonerAdigseringabodiment @ﬁ}hamvynﬂw@tlhsé@rt HbC @ffa gepend or

ad AL 8 mSBRGombuliE:. dGShdt %ﬁlbgdlrﬁéﬁ?,nhéﬁlethod for determining the

concentration of an anionic polymer or oligomer in an industrial water sample by means
of differential masking, comprises adding a first multifunctional buffer solution to a
portion of said sample, followed by adding a cationic dye solution to the sample-buffer
mixture to create an admixture; measuring the absorbance of the admixture at a selected
wavelength(s), followed by adding a second multifunctional buffer to the a second
portion of the industrial water sample to create a second buffer-water mixture, adding the
cationic dye solution to the second buffer-water mixture, measuring absorbance of the

admixture resulting from the second mixture, and determining the polymer and oligomer



filtration of the sanple to renove particul ates,
addition of an effective anpbunt of a reducing agent to

wo edsaerothl ori ne and/or ferric iron, if presenkCT/US2008/061832
thereby mnimzing interference fromthese conponents.
[0031] The dyes are chosen froma group of
metachromatic dyes, which are dyes that undergo a

| or. i nt t
cong Ao G toh P grRR Br- HyuS bt pieehedes Bpeion
cquilio?s 1IP6R &H%ﬁeﬂt%hfﬁﬁ@ﬁg tRUfscloF tROulfifkhé®shal Buffer solutions,

Di et hyl Methyl ene Blue, ‘Basic Blue 17, New Methyl ene
the Bluuefuncmda Eeioiss at leastoot ma@hl@g @gtms ¢iehe mthidf the rasking

n

sechEEe A sk o7 g ot 5 R uBor o i SO by ERAGHY GRS some
or defiferetfa@@uinien BEB T er soWIti6H andaby bomﬁln@t@cﬁﬁﬂh@ﬂebﬂ from

about 0.5 to about 3.0 times the molar concentration

of AQRhRUIBIMdM of e iRRDAYN fde)Q\%zc]le PdYoRE MRk iffers in that

enmbodi nent of the invention calls f he use of a
the spoude th ctﬂteramm by wpas qufﬁrehqmbaqumhd borfr¢agion, ysmg hsacond or

odi.nmen t net hod, f or..determ N t.h .
ol ROGHPT R s W S RIS o i b Kol ifertitss misturs o frm a
secdﬂdlda!dlﬁiliﬂuf’é Thedeefre, SA ML tsBiiceBRPSoREs erﬁﬂrfsiéﬁﬁﬂdlﬁé a
sking, conprises adding a first nultifunctiona

mulﬁﬁmp@@naé orifen sohtion ta apertanar agrateEiampsanfliag afusticatirgic dye
SO luki’%n "{1&* glel}?ltlal éﬁﬁ{éj 1& Bﬁﬁerq%?(nﬁr? | d&éﬁ%ﬂnﬁg aﬁs%?oa%?%&t e kﬁﬂfl&e r

adnﬁhﬁfﬁl 4 amelﬁct@ﬂ v&tahelleiﬁgimolé t»lgweleam%chﬁaﬁﬁihat te@daaung these steps
vel epgt h( s) ol | owe adding a second . ,
Wheﬁﬂpttlilq ﬁlﬁb@% ISR ys gelugipn fSofeplﬁee DIs2essARd prstoni oty copluting.
T R e R S P Bk S o PR g the aapybance
values ptieeivee oothd phuckfseabovabied usmgé predetemeiasdicalitgation equation.
absorbance of the adm xture resulting fromthe second
[0033}(t ur e, Atsocbatled, @k oo Hegeih,eaypled Jathied adebrding to the Lambert-
|gonerconcentrat|on fromthe two absorbance val ues
Ik”b&%@@SéNW%Mbredetern1ned calibration equation. In one
enbodi nent conprising the use of two multifunctiona
[0084k f er s%Fabci ons, the nultifunctional buffers conprise
at | east one nasklng agent each, which the nmasking
[003§]e nts ozdmr@A:abﬁ@rlwma agrabdprbfieiteof the dyedethightpdtie fength; and
sol u prese the s or different

Il ,as
e=cgkstise o B ETnisn pap Pl Erot e S ReBrnhsetion
absdrB&RaFithiNRIIVBIto SUBME FERBE, A it N YediMbRIbiAshielabSMBance at
the steps above, but differs in that the sanple is
aW@Mﬂ@@ﬁiﬁéhmyhmﬁﬁﬁgOﬁmamﬁw@i@wﬁémbatkground correction,
usi ng a second or
[0036] Absorbance may be measured using any suitable device known in the art

to measure absorbance. Such suitable devices include, but are not limited to,
colorimeters, spectrophotometers, color-wheels, and other types of known color-
comparative measuring tools. One embodiment provides for measurements of optical
response performed using an optical system that includes a white light source (such as a
Tungsten lamp available from Ocean Optics, Inc of Dunedin, FL) and a portable
spectrometer (such as Model ST2000 available from Ocean Optics, Inc. of Dunedin, FL).
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alternate cationic dye which is mxed in with the
second water-buffer mxture to forma second
wa@eowsaseie. Therefore, in this instance the prBCEES2008/061832
conprises adding a nmultifunctional buffer solution to
a portion of a water sanple, adding a first cationic
dye solution to the initial sanple- buffer m xture,

det er n 0 ce of the itial at a
DSBS PO RIIn o G RS BRGSO S a5 forpout
110bhgse steps vvherel n the first cationic dye solution is

replaced by a second cationic dye solution. Thereafter
(0037 POl ABFRRTa ki AR HALGEALERb! ARSuRbPa APk BicNGRbnic

romthe a or bance va ues percelved I n the process
polyathanie am nﬁﬂuﬂmahg'a‘ar prseaheties firstedcasadriy bo gd:nemte e qaldiratoon curve
P %ng%iy Abs?rbance ﬁg used herein, 1}/ %e defi.ned .
of PRI Of BETRY- CAHBRTIPY CHYET At SR ater By PERRTIng Hyaos
sam?ﬁ@ BE WP 3G ta iRy lﬁto%naéh%ﬁﬁ]%f%lyrﬁer ARRAL L 'aﬁ%ﬂoﬁn&’t@ reagent
he dye; b=light” path |l ength; and c=concentrati on of
solutipe agd hsredinguibs tsndanceeiche elfyfepla seidg wWid fcageat solation. In one

xi bsor b ncevvlthlnt e
oS G L B B PRRED» HobBPe IS o ST SR B B
AbsettatddifRentangie afffor@nct BHeah SR Haorence dT@&Bleagent solution
Absor bance may be neasured using any suitable device

by ifsaliwnd the abrerbanqe af shvaadureof atsgentisahition agd gie sspple] veater
I
bem%‘éc‘éééc?c? 2161#3{%1#%%’8? ?tﬁveq ﬁleﬁ mﬁ)leetlogkﬁlg gbdstoptﬁaﬁlgé) h]?fe%éeﬁgg g%.s[he
knokn@oncamahse ofhapalyimee 1ﬂtﬁasamnpl&g Omeelctatedike edlideddionntve
or nmeasur enent s of opti cal sponse.

d
can Eéﬁ?’ertﬁéa DRV ARYLcAROBRST dpresspé Heh A gy Rempyéng the measured
abseﬁleaﬁc% dlff&@ﬁcestﬁ%ec&n(p%‘%hqlﬁe &Jym&%n gﬁ?an%{%'} %g@}@m@r

from Qcean Optics, I'nc of Dunedin, F
presspieaff pHiietcerve( sﬁur:dfxaag)ld\mfchabh STABO00s so forthainl lBg f?f ovhich depicts

ean Opti cs, of Dunedin, FL).Desirably, the
aca?ﬁ@%??%‘é’?i?ﬂaéédﬂgovers the spectral range from about
% 0 nmto about | OO nm [0037] In order tqQ_determn
[0088k condethomit b%tpdsfst%ﬂ%bﬁtvaepu%ﬁ}epg%né ragd Bations (o the

pres%ﬁt I dithBnt@8s HATHEIL HeRlinWRHBE apYata thdse ?lﬁllgdl [t he art. Such

necessary to generate a call bration curve tor eac

chaipgzls ywne modffidativey eatbe nGaleiviatheui depactirgviesm alieespirérmad ateet of the
by preparin

prese}{t 1%V6 tfaon ang w1‘310ut (lijirmmshlng its attendant advantages. It is therefore

intended that such changes and modifications be covered by the appended claims.

[0039] The invention is illustrated in the following non-limiting examples, which
are provided for the purpose of representation, and are not to be construed as limiting the
scope of the invention. All parts and percentages in the examples are by weight unless

indicated otherwise.
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sanpl es of water containing known anmounts of polyner,
maki ng an appropriate reagent sol ution and neasuring

W@ b@saksos bance of the sanple suing the reageneCT/US2008/061832
solution. In one enbodi nent of this invention,
absorbance is being reported as absorbance difference.
Absor bance difference is the difference between the
absor bance of the reageq%xgghﬁ%%on by itself and the
absor bance of the m xtur gent solution and the
sanpl e of water being tested. The calibration curve is

then a plot of this absorbance difference vs. the
known concentration of the polyner in the sanple. Once

[004Pkat ed 4 pelibsatiangruard s @qli@mén@aﬁ@r P& AigEH(Glo BP‘E?L ICrayese. PA).
A I@Jc? pneﬁl d}gégr{gl %abﬁl(rl:ee(‘?%\ﬂMﬁe)r seoﬁlétzo g‘}ggst %rgyar&? r?rglgtllsn I?%iétﬁpepm

DM(MB v[edeamizefceadﬂen gTHidieu fest ik af. 2mldmrprﬂfaeﬁfﬂ%m@f Matetic
the curve. An exanple of such a curve is set forth in

acidrng 1N8 sodin méwda@e@ecmsde@%ﬁuweat iThg buffersolytym qopfeined7z 00
t
L
as adesmghedntte rehnmna\m pcbly kpoappar@nt atid (l’]ﬁ%ﬁ)amsdrfelrémd. The
the art. Such es ang d|f|c tlons n be made
abs ?W&d‘fasd%??é?rﬁ A gloigi 4 § MugsHOR ebife coReqpRation of
DCR23€Mhe bﬂ%@ﬁdr@éﬁu@% Whi i?c@wbs dixW @oeNLRPR? £9.9984. The results
attendant advantages. It 1s therefore intended that
are s dortlchadnige?. and nodi fi cati ons be covered by the
appended cl ains. [0039] The invention is illustrated
in the following non-limting exanples, which are
provi ded for the purpose of representation, and are
not to be construed as |limting the scope of the
invention. Al parts and percentages in the exanples
are by wei ght unless indicated otherw se. EXAMPLE
[0040] A calibration curve was determ ned for DCA 247
(CGE Betz, Trevose, PA). A 1,9-dinethyl nethyl ene blue
(DMVB) sol ution was prepared conprising 100 ppm DV\VB
in deionized water. The buffer pH was 4.2, and was
prepared fromO.IMacetic acid and I M sodi um hydr oxi de
in deionized water. The buffer solution contai ned 100
ppm Arabi c gum as a stabilizing agent and 5000 ppm
manganese sul fate nonohydrated as a maski ng agent to
el i m nate poly epoxysucci ninc acid (PESA)
interference. The
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absor bance was neasured at 525 nmand plotted as a
function of the concentration of DCA 247. The
w@2008hem18 on equati on was y=0.03 1l x + 0.207 apdI/B22068/061832
0.9984. The results are set forth in Fig. 12.Wat is
claimed is: 1. A nmethod for determning the
concentration of an anionic polyner or oligoner in an
i ndust.ri gl, water sanple conprising: (a) adding a
SYﬂﬂhﬁﬁiﬂ@ﬁaﬁﬁonal buffer solution to said sample; (b)
addj ng a cationic dye solution to the buffer-sanple .
L i & gcéhodifosdedprmuaimg thegonganiEalion 9f 2 prigpis Hebangor pHgomer in

aniﬁﬂﬁhﬁﬁ%kﬁx%Qﬁék?Bn%ﬁi, bove at a sel ected wavel ength
I ths; an

or wavel eng “determ ning pol yner or

et SP RGP RRFTb AT b By AR o nea ™

n
determn P edeterm ned

o P AT B BRSSPy BT S
oL e % Jre et ol oL el L el

vl fagh e, TG R0t 1, The e o0 of clalm
CoBLA A8 AR FAEE S B RO, B L vt

deteemnidsh steg (Ofbab¥daat hyteddetrhiyib@ tedibBition, cqBatsornc Bl ue 17
and New Met hyl ene Blue N, and conbi nations thereof. 6.

2. Therhyahéingd of clgihi Whdrenhedi®@hhltifiectoabl KTTeE ob¥tep (8 comprises a
chosen fromthe group consisting of 1,9-dinethyl

stabrezing/ageie bl ue. 7. The nmethod of claim2 wherein the
stabilizing agent is Arabic gum 8. The method of
3. cl dihmmBectiboiedlamns hivdcreas thic mpplayentionas befficrsd mtepr(@neoniyeises at

1 gro%% onsish#ng of bival ent manganese salt, ferrous
caskapq Mmavdiei&ifi-sal t, zinc salt, quaternary anine
her eof

surfactant or any conbination,. .
4. The metﬂod 0{ clgin¥ 1 w%erelnt e multifunctional buffer of step (a) comprises a

pH buffer.

5. The method of claim 1 wherein the cationic dye is chosen from the group
consisting of Dimethyl Methylene Blue, Basic Blue 17 and New Methylene Blue N, and

combinations thereof.

6. The method of claim 1 wherein the cationic dye is chosen from the group

consisting of 1,9-dimethyl methylene blue.
7. The method of claim 2 wherein the stabilizing agent is Arabic gum.

8. The method of claim 3 wherein said masking agent is chosen from the group
consisting of bivalent manganese salt, ferrous salt, calcium salt, zinc salt, quaternary

amine surfactant or any combination thereof.

9. The method of claim 3 wherein said masking agent is a quaternary amine

surfactant.
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9. The method of claim 3 wherein said nmaski ng agent is

a quaternary amne surfactant.10. A nethod for
wa@leqosnsions ng t he concentrati on of an ani oni ¢ pRPCT/E82008/061832

oligoner in an industrial water sanple by neans of

di fferential masking conprising: (a) adding a first

mul tifunctional buffer solution to a portion of said

sa le: (b di ng. a cationic dye_.sol ution t he . :

s P st e A iR £ fogRugppS 5F estongdelinsgt oligomer in

an 1ﬁ&§sﬁ{aﬁ’ A6 s&hplehs Ak ¥F Hff%rérﬁlaﬁﬁlﬁﬂqﬁé:’éorﬁﬁrlﬁlgs el ected

mavelength or wavel engths; (d) adding a second

faélm%% b Qﬁ]% émﬁHHn@ﬁocﬁa@ AR RO g')ﬂﬂm%ff séiﬁisgﬁqgle:

ng sal cationic dye solution to t

abs o}, %‘%& é{é a%h tl(ﬂ% Eigg Eolut%o%ngosfﬁee ?anfl}qg bui‘f%t) mﬂ?&? 4F Etgg a);

ure resu

PRI e T

“mvéghgg@d(f) based on a predeterm ned calibration
equat i on. 11 The nmet hod of claim 10 wherein said

firaf a[ﬂﬁh% H%H'rﬂﬁlﬂfun@ffﬁﬁa‘%u tétaes cdnﬁ) oS RIPSf s3Rsaf Ig)le;

stabl I zI ng agent e met n110 wher el
|
corfsh TEER0 ST drie B R b i %ﬁw%bf?f‘f&”w@ﬂ?f o from sten (d):
| t.i f. t ff t
(a)<¥‘5h§’%§~“'ru?@§% {’TI%SSSF i s 643<° fnot ©P
nethog of .cl ai 10 wh ﬁln sai d secand .nul nctlonaH
buf(BLdeteymiging po ;pnl arjereaﬁﬁ BUBL copcqniralipn fRE g Opfpnce values

obtaﬁ‘lge%nttfom Loth s8R gﬂ? bedOndi fRedlcMitd LlabSRbd cfidtRh.
mul tlfunctlonal bufter of is conprlsed of at | east one

11. maslkﬂe et RGEDE clait' S §hbre gdhﬁi%‘?hlluﬁ g@&ﬁ)ﬁ&l dufrefbf §t§;§afﬂt

romthe nmaski ng agent o e secon tifunctio
con@m@&exﬁd&ﬁmnghgmnethod of claim 10 wherein said first
mul tifunctional buffer conprises a masking agent which

12.1 s THeaA@RSd bfcl@inN DNwaeHda sadRudoid tnaltifvectisaslkiufi@r 80e6s (d)

present in the second nultifunctional buffer.
comprises a stabilizing agent.

13. The method of claim 10 wherein said first multifunctional buffer of step (a)

comprises at least one masking agent.

14. The method of claim 10 wherein said second multifunctional buffer of step (d)

comprises at least one masking agent.

15. The method of claim 10 wherein said first multifunctional buffer of is comprised of
at least one masking agent, wherein said masking agent is different from the masking

agent of the second multifunctional buffer.

16. The method of claim 10 wherein said first multifunctional buffer comprises a
masking agent which is present in a non-equal amount to the masking agent present in the

second multifunctional buffer.

17. The method of claim 10 wherein said first multifunctional buffer contains a pH

buffer.
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17. The method of claim 10 wherein said first

mul tifunctional buffer contains a pH buffer.18. The
woreiokoereof cl ai m 10 wherein said second nul ti fRETUSINE061832

buffer contains a pH buffer. 19. The nmethod of claim

10 wherein the cationic dye is chosen fromthe group

consisting of Di nethyl Mthylene Blue, Basic Blue 17

d W lene Blue N,, and an onmbi nat i t her.eof .
15. 5 st ol B Brsion o R TR Zond Sy Eotayass o
bufity 9- di met hyl net hyl ene blue. 21. The nethod of claim
11 wherein the stabilizing agent is arabic gum 22.
19. 4R ERREST Thine LEN Mt HOERRIR G Shh fof B9 g onsisting
of Drastiyhyletigdearte Blse,dbrseiBlut r1@mamd hewgviothyleno iducsN agl afy
L. val ent m%nganese salt, ferrous salt, calciumsalt,
compinaliog RFCoty at er nary ami ne surfactant or any
conmbi natjon thereof. 24. The nmethod of claim 14
20. viheresthog pleclaips k) wherstehe cationihdesdn | Orgmethys mgthylgne blue.
consi sting of bival ent nmanganese salt, ferrous salt,
21. chieanathedsel alainy ] nwhergintthe gabiliengagyntaspibicaynt. act ant
or any conbi nation thereof. 25. A nethod for
22. déeenathed ofgclaine]l Zwheremt thastabihizof agentamawbicgupol yner or
oligoner in an industrial water sanple by neans of
23. iThcendtbseoftdaibatk ghavindhe atakleag hgent ikséhogerafreaclongrody e
sol ution conprising: (a). adding a nultifunctional
conyjgiiect! gl PEREERESE S FETR SR calium safpging, saltyjuaternary
: ' ' -1 on| solution to the
aml@ﬂ%?%fa@bwe Cr%ﬁ%%a?%hg?&%% ; (c) determ ning
.t j - i ng.f at
24. T IANEE Fhot BRI ELRE ot Dol ah 38 &6k
conﬁEtﬁ@Sothﬁ\)alzt(t Bh)an@ﬁld:sé Sa)lto,l \ﬂgﬁﬁe isllt,salocﬂnﬁ 'm(tls, ;zi@%selts@iatmﬂhm
is replace y a_.secon ye. solution; (e) obtaining
amlﬁ%ﬁlif%él@ané%al’éﬂ GogMRAtion Shd@dt r at i on from the absorbance
val ues obtained fromsteps (c) and (d) and using a .
25. o edodrin drsermiBing hegonesntedonef ahapenic Phbymas ok eHg@Rer in an

indlfshrgil é?r%% Smge%fhléa!ﬂ? OE itﬁgf‘fergt?cteib%@ﬁg%o&Ych&rr%cﬁ&l?&s?@g Il (R8hd

dye solution comprising:
(a) adding a multifunctional buffer solution to a portion of said sample;
(b) adding a first cationic dye solution to the sample-buffer mixture of (a);

(c) determining absorbance of the admixture resulting from step (b) at a selected

wavelength or wavelengths;

(d) repeating steps (a), (b) and (c) wherein said first dye solution is replaced by a

second dye solution;

(¢) obtaining polymer and oligomer concentration from the absorbance values

obtained from steps (¢) and (d) and using a predetermined calibration equation.

-15 -



consi sting of D nethyl Methylene Blue, Basic Blue 17

and New Met hyl ene Blue N, and any conbi nati on thereof.
WQ7Z008/T¥mw18et hod of claim 25 wherein the secondPCHUBINS/@61832

dye is chosen fromthe group consisting of Dinethyl

Met hyl ene Bl ue, Basic Blue 17 and New Met hyl ene Bl ue

N, and any conbi nation thereof. 28. The nethod of

2. R 5 MR B BB s T
condtifRt dDDinMaty I WieRAcR BRe, Basd BluBl1vend NANBIcMgYne Blue N, and

Met hyl ene Bl'ue N,” and conbi nations thereof, but the
any fcpmbtnapan thendod. dye is not the sanme as the second
cationic dye. 29. The nmethod of claim25 wherein said
27. ritbletrndtboCofi dmed 2owhérem thé sbeg c{tenid dyecik obesan firoamht lzeoup

confEiior b eenhe i fheNaAaa Ny Bsf et B N.and

any combination thereof.

28. The method of claim 25 wherein the first cationic dye and the second cationic dye
are chosen from the group consisting of Dimethyl Methylene Blue, Basic Blue 17 and
New Methylene Blue N, and combinations thereof, but the first cationic dye is not the

same as the second cationic dye.

29. The method of claim 25 wherein said multifunctional buffer of step (a) is chosen
from the group consisting of a stabilizing agent, a masking agent, a pH buffer, and

combinations thereof.
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