WATER- BASED CORRECTI ON FLUI D The invention relates to

correction flujids, ! Correction fluids are used for 5

correcting handwitten, typewitten, photocopied, or laser printed

mar ki ngs on paper. GCenerally - correction fluids are applied to a paper.s’

surface over an erroneous marking in liquid form The fluid

subsequeW096238s a fi-l mwhich effectively 10 covers cPEHHERSOTRar ki ngs

on the surface and can receive a correct marking. Making a corrective
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The invention relates to correction
fiuids.
Correction f£luids are used for
5 correcting handwritten, typewritten, photocopied,
or laser printed markings on paper. Generally,
correction fluids are applied to a paper surface
over an erroneous marking in liquid form. The
fluid subsequently forms a £ilm which effectively
10 covers erronecus markings on the surface and can
receive a correct marking. Making a corrective
marking over the film commonly is known as
*writeovexr®,
Correction f£luids typically include some
is standard ingredients, including an opacifying
pigment (commonly titanium dioxide), a firm-
forming polymeric material, and a solvent. The
opacifying pigment is dispersed in the £luid and
provides the basic white color which can be toned
20 with other pigments to provide a correction £luid
closely eor:espénding to the color of the paper to
which the £luid is to be applied. The opacifying
pigment functions to obscure the errcnecus marking
over which the correction fluid is applied. The
25 £ilm-forming polymeric material, also known as the
binder, binds the pigment to the paper and helps
to form a flexible but continuous covering that



mar ki ng over the filmcomonly is known an "Witeover.

Correction fluids typically include some 15 standard i ngredients,
i ncl udi ng an opaci fying pi gnment (commonly titaniumdioxide), a firm
form ng polymeric material, and a solvent. The opaci fyi ng pi gnent
. d and provides the basic white col orpubibedingii Pe
pi gnments to provide a correction fluid closely

di spersed in
toned 20 wth o
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appl i ed. The opacifying

mar ki ng over which the correction fluid ia applied. The 25
filmform ng pol ynerremsineronge thes salvent hastdeied. pjnder, binds
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£luids based on volatile organic solvents often
are ready to receive a corrective marking 15-20
seconds after application. In contrast,
commercial wntct-h;scd’eorractiop fluids typically
are not ready to receive a corrective marking
until about 90 seconds after application. But
water-based correction fluids generally are better
for the environment and safer than correction
£luids including volatile organic solvents.
Generally, the invention relates to
water-based correction fluids that have low
writeover times, preferably less thn# 40 seconds,
and more preferably less than 30 seconds. The
water-based correction fluids thus have a key
benefit (low writecver time) associated with
organic solvent-based correcticn fluids, but also
have the safety and envircnmental benefits
associated with water-based correction fluids.
Three aspscts of the invention concern
specific features that contribute to reducing the
writeover time of water-based correction fluids.
The first aspect of the invention
features a unto:-hhuod correction £luid including
acicular parcicic-. Acicular particles are
needle-1ike partic;qs thht have an aspect
(length:width) ratio, of higher than 1:1. The
preferred acicplar particicd have an aspect ratio
of between about 5:1 and 10:1, and are less than
about o.i mﬁ in lqnyth. Particularly preferred
acicular particles are composed of wallastonite
(caleium mptaiil;g;te); which is a naturally
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fluids based on volatile organic solvents often are ready to receive a

corrective marking 15-20 seconds after application. In contrast, 10
conmercral _wat er - g T on as ar

receive a corrective marking until about 90 seconds after application.
But wat er - based correction fluids generally are better for the °
envi r onmeRyp sfshesef er than correct ion 15  fluids includi pgriReabihe
organi ¢ sol vents. Generally, the invention relate, to

wat er - based correction fluids that have | ow witeover tines,
preferably | ess than 40 seconds, and nore preferably less than 30

seconds. The 20 wat e a rection Iur s thus -h ve a ke

benefit (1 ow wiPEEYEF i??r@f"?ﬁ%’cl corgpgLiee nt - based
correction flui dénchudes| between Mmtdnéosabet ypaqtifyhugrptmal benefits
associ ated wi th pp!@eiGRES bECIEEE 12N sd 18R o521 1m-£o; Three aspects

of the invention concer ecific features .that contriblUte to reducing
t he wri t eovBP f %ﬂ ‘V%t’téf o Rakyeey, rg'rgcﬂ‘en 9% @f jkhe
The first as#ectao:lcum ipaeticdles by weilghty,r aadabuatranmchwr rection

fluid including goy (8656 Présdriibly batwedh suhafn& #f'fﬁﬁ?‘ y

needl e-1i ke partiarl es that have an~aspect
hi gher than 1:1 preferred aci cul ar partlcl es have an aspect ratio

of between about 5:1 and Ifhe sevvhdaspeetsofhehe dfavemtins 0.1 min
T PCion . LR Sk e SRR HAE R

10 orming polymer having a g:l.us t:m:l.tion
temperature of less than 17°C. and a f:l.lm-forming
polymer having a glass trnns:l.t::lon tmporature of
between 10°C. and 30°C. !‘he correction fluid
opt:l.onal.‘l.y my include only onc f.:l.ln-fom:lng

15 polymer if t:he polymer has a glass transition
temperature of betwocn 10°C. and 17°C. _
Preferably, howwer. the cor:ect:l.on £luid includes
~at least two !iln-!orning polyno:l, one having a
glass transition temperature of less than 12'(:.,

20 the other having a glass transition t:cnporatur. of
between 15°c. and 30°C. A p:atorrcd correction
fluid includes betwoen 45% and, sos of opacity:lng
p:l.gncnt by weight, between 3t lnd 14% of the £11m-
forming polmr hnv:l.ng a glass _truns:l.tion o

a5 . temperature of less t:han 17°C. hy weight, between
3% and 14% of the tiln-!oming polyn-r having a
glass transition t:emp-rat_urq batween 10°C. and
30°C. by weight, and between 20% and 40% (and more
preferably between 28% and 31%) of water by

30 weight. The preferred co:recticli £luid also
includes ac:l.cular particlo-.

The l:hird aspoct of tha invention
features a correction fluid ha_v:lng a tot_:nl
pigment: £ilm-forming polymer ratio between about

3s 3:1 and about 5:1. One profor:od embodiment also
includes the leieular particles. Another
preferred embodiment includes a £ilm- forming



- 3- occurring mneral. A preferred correction fluid I ncl udes

bet ween ;45% and 60% of opaci fying pi gnment by wei ght, between 12% and
16% of filmformn ng pol ymer by weight, between 1% and 9% of the 5
acicul ar particle by weight, and between 20% and - 40% (nore preferably
bet ween 28% and 31% of water by wei ght .

aspect of the W R features a water-based correcti om%%sﬂ%

i ncludi ng 10 a filmformng polyner having a glass transition
tenperature of loss than 17[err]C and a fi lmgf erm ng pol yner having a
gl ass transition tenperature of between 10[err]C and 30[err] C. The
correction fluid pojjymiesn aviingng ghess deransition thlbntitmngflS
polynmer if the pol ynqr.m%ﬁnghqsg { 4885k { # L0~ forming PoA ? Qﬁt ween
|Jerr]C and 17[err] C Preferg% however, t(hﬂe*e%ﬁrrectr on f'

i ncl udes at | eadt SIS EXARSY Eomp €. glass

transition tenperat umadB0*€ss t han 12[ err] C 2 t he ot her havr ng a

glass transitiongenperature o Jo(;&%
preferred correction fluyi & nc?udes bet ween 45% an Qé'é@/o o?' ogacr fy| ng

pi gnent by wei ght, m%ahﬂ'lh%'%”?ﬂ’é‘if i@fbetween; ghan | ymer
havi ng a gl ass transﬁpmrtn%lsnenppcaluendnda& ddﬂanaﬂbkﬂbld? by

Sratt ST, el et b s RS feheipm,
and bet ween 20% and #P% @RI SR8 eps. tion, each of the
10 featured corr-ct:l.on £luids has a total solids
content of at least 60%; more preferred correction
fluids have a totnl solids content of at least
65%. Finally, sach of the prot_.rrod gorrection
fluids includes a dispersing agent and a
15 surfactant.

' A fourth aspect of the invention
concorns the manner in which the acicular
pnrti_clos, the film-forming polymers, and the
pigment:filu-forming binder ratioc affect the

20 writeover time of water-based correction fluids.
Acicular particles and !:Lin-!oming polymers
having a ralativoiy msh glass transition
temperature increase the i!::ongt:h of the £film that
is formed on the substrate. As a result, the

25 writeover time of the correction fluid is reduced.
Lowering the pigment:film-forming polymer weight
ratio and including the acicular particles and a
£ilm-forming polymer with a low glass transition
temperature increase the rate at which the f£ilm

30 will form after thé correction £luid is spplied
over an drronoous mrlr.ing. thus also reducing the
writeover time of. the correction fluid. Without
being bound to ;ny th_eozy. it is believed that the
acicular part:l.qlgi, particularly, help form a

35 strong conpos:l.ﬁq”na__trix quickly on the surface of
the fluid applied 6vor an erroneocus marking.

Thué. hh. writeover time of a water-



preferably between 28% and 31% of water by 30 weight. The preferred

correction fluid al so I ncl udes aci cul ar particles. .The
third aspect of the 1 nvention Teatures a correctron 1Turd having a
t ot al pignent:filmformng polyner ratio between about 35 3sl and
about 51. One preferred enbodi nent al so I ncl udes the acicul ar ’
part I cl es.wdBehieel preferred enbodi ment includes a figctnisaédifo

pol ymer having a glass transition tenperature of | ess t han
17[err] Cand a filmform ng pol yner having a glass transition
tenperature of between 1(Jerr]C. ~afd- 30[err] C 5 Each of

the featured cor t|o flui efergbly osity of between
about ‘100 chRbadcdoErgetien sudl Tt B Imbataelalie o
Vi sconet er), andrsdreedrbycse, mm afipropriate compopentmd 600 cps. In

addi tion, each ofg ahhegoﬁﬂntii:féﬁ %QWF&Wtf-bUbﬂitha???gﬂ haVsol I ds

content of at |ea e a total

r referred correction
sol i ds cont ent oP %%ﬂ fo HaGem. y,“’@&ﬂriﬂﬂll'heﬂb?ef erred

correction 8 iourth aspect of tho invention features a water-
based correction fluid including a filn-foming
sysl:m that provides the correction ﬂuid with a
writeover time of less than 40 ucond- ‘The £ilm-
£oming systenm preferably includes acicuh:

10 pn:ticlcn. a film-forming polymr hnving a glass
transition temperature of less than about 17°C. .
and a £i1n-£ozning polyn.r hnving a glass
transition tunp-rntur- of botwonn abaut 10°C. and
30°C. A sufficient quantity of £ilm-£oning

15 polymer is included in the system to provide the
correction fluid with a pignont:filn-!oming
polymer ratio of cqunl to or less than about 5:1.
The acicular particlon are conlidorcd a pignene
for the purpo-.n of dntentining the piglmnl::!iln-

20 forming polymer: :ntio.

A £ifth nspnct of the inveantion is
applying any of the £ntured correction fluids to
a substrate to cover an erroneous mking A
co:roctivo mrking opi:ionnlly -ubnequontly is

25 npplicd.

The dilelome .'l.n U.s. S.N. 08/240,159,
£iled May 10, 1994, which 1is nlligncd to the same
assignees as the present upplicntion. il '
incorporated by reference.

30 ‘As ment:ioned p:ovioun.‘l.y, the coz-rec:ion
£fluids of the invention have :elntivo:l.y ‘low
writeover times nnd goed .nvirannnnta.l properties.
Additionally, the correction f£luids provide good
coverage, have good bleed resistance (even with

35 ball pen inks), generally have good wettisg
properties on paper surfaces, and have good

" dispersion properties. Morsover, the correction



fluids includes a dispersing agent and a 15 surfactant. A
fourth aspect of the invention concerns the manner in which the

‘aci cul ar particle, the filmfornmi ng polyners, and the
pigment:filmformng binder ratio affect the 20 witeover tine of

wat ér - based ¢ Iyl fluids. Aci cul ar particles and fl*, {:?g
pol yners ma relatively high glass transition era e

i ncrease the strength of the filmthat is formed on the substrate.
aresult, the 25 witeover tinme of the corgection fluid is reduced.
Lowering the pignmentsfilmform ng polymer weight rati o and i ncl udi ng
the acicul ar parti clEtuidn provide icorrecsiveniilns ybhsat sxe atxong gl ass

transition t enpsget Y i, easqamyr, atRedpratésried oridddbidh Wi | |
formafter the corr fluid.is ove rrQ nar ki ng,
thus al so reducing tﬁe“’%] t‘e(ﬂ‘gﬂg‘ﬁlﬂﬁta}’ 1o %ﬁ%ﬁ%’o#ﬁ% t hout
bei ng bound to any t¢mwrbe nmliodouﬂ-rtbvedemuontmn brush cul ar part i cl es,

particularly, hekp f Foakor. Strong conposite matrix quickly on the

surface of the fTuid applied over an erro e‘gs mar Ki n%
Thus, the witeover time of a features and advantages of the

invention will ho apparent from the description of
the preferred aembodiments thereof, and from the
claims.

10 Figs. 1-3 are graphs which provide the
predicted writeover times of aqueous correction
£luids at specific pigment:film-forming polymer
ratios at varied acicular particle and hard £ilm-
forming polymer concentritions.

15 Figs. 4-6 are graphs which p:dvide
predicted viscosities of aqﬁ.qus cqrxict:iop £luids
at specific pigment:£film-forming polymer ratios at
varied acicular particle and hard £ilm-forming
polymer concentrations. |

20 Figs. 7-9 are graphs which provide
predicted covering power of agqueous correction
fluids at specific acicular particle
concentrations at vnri.cd pigncnt:tiln-fo:ning
polymer ratios and hard film-forming polymer

25 concentrations.

The preferred correction fluid :I.ncludcs
water, an opacifying pigment, ac:!.culnz particles,
a f£ilm-forming polmr hav:l.ng a gllll transition
temperature of less than about 12°C., a £ilm-

30 forming polymer having a glass transition

| tmperiture of between about 15°C. and about
30°C., a cationic non-film-forming polymexr, a
dispersing agent, and a surfactant. The preferred
correction fluid optionally may also include

35 sxtender pigments, other pigments to color match
the fluid to match recycled white paper, a
biocide, and a defoming agent. The preferred



based correction fluid can be substantial l'y reduced by selecting the

appropri ate conponents (and quant ities of the corrponents) that are
part of The TTTmTormng System AcCorarngry, The 5 —fourthaspect
of the invention features a water- based correction fluid including a,
filmformng system that provides the correction fluid W|th a
witeover goognspds | ess than 40 seconds. The film f opgy $hem
preferably includes acicular 10 particles, a filmform ng polyner having
a gl ass transition tenperature of |ess than about 17[err]C., and

a filmformng polyner having a glass = 7 =transition teperature of between
about 10[err]C and lt’t er,r Asufaélent EE,?Q%W of filmformng 15
pol yner is incl d¥ %é&"s@e happeiide oen Edt daumtn fluid with
a pignment:fil mfeS%iand has qocﬂi:gmntrxﬂh-téuipmlpdm: I3 g han about
5:1. The acs Weéwen 139! Wha532.¢ 0N &5£lform ! pkﬁ ae., Ig{lghe

pur poses of det er m th gnent | I m
A fifth aspect %&W ﬁﬁe’(,nﬁ PH of abﬁ?ﬁrk‘)% » @9Te cat ur ed
correction f8ui @th:nbly betweanr L5 andcPOSr an erroneous marking. A

corrective marking opt [ ong%é,y e |

The disclosure in U S 5}3&?@8“ %L&l’mﬁm %fgg‘ﬁg which is
assigned to t he "daguate hiding,pewerste oyee sink markings: mey bes

i ncor por at ed by mﬂf:lelrutmﬂ&he primary pidifer® i wnadca&s%e!shy, t he

[ nv hve relati | ow writeover
f?:r{egcglngnaood envi ronmehtouﬁg FL'bpgg% é P/fd'cﬁa‘%’%ﬁrflﬁ‘ PRe correction
fluids proik%e JOmFage P‘é‘&#& 80812008 ens thanc@.Scoicremetetcven with

(to increase di-porsib:llity) . and has been treated
with alumina or a comb:l.nntion of alumina and
silica to increase dispor-ibility. '.l.'it:an:l.um
dioxide is the most preferred opacifying p:l.gnont:,

15 as it prov:l.dos for mx:lmm h:l.d:l.ng and is a white
pigmnt which can be toned to match a va::l.aty of
bright paper ltock coloz'-. _ Su:l.table t:l.l:an:l.um
dioxide pigments include comnreiauy a.va:l.lable
rutile titanium d:lox:ldu and anatase titanium

20 d:l.ox:l.dcl, or blends or n:lxtma of these which
preferably have an nvoz-age pa:ticle nise betwesen
approximately 0.2 micromn to 0.4 microm lnd an
average oil absorption of about 16 g/100 g
p:l.gnant.

25 The preferred t:!.tan:lun dioxide is Ti-
Pure® R-900 (DuPont, Wilmington, DE), which is a
rutile t:ltan:lun d:loxido ccupol:ltion mufactured
by the chloride p:ce--s. m- ccnpcsit:l.on
includes about 94% TiO0,, and 4. 5% alumina. The

30 particle size varies, but 80% of the part:lclas are
0.4 micron or smaller, and 90% of t-.ha pa:-ti.ele-
are under 0.6 micron. The PH of Tt-rure" n-soo in
an agueous mlpcns:l.on :ln approxi.mt:oly 8. 2._ '

Other suitable titanium diox:l.de _

35 compositions include 'J.'i-l'urc" R-901, T:L-Pure’
R-902; Ti-Pure® 931, Tioxide R-XL (Tioxide
America, Inc., Columbia, Maryland) and krbnos_ 2131



35 ball pen inks), generally have good wetting properties on paper

surfaces, and have good di spersion properties. Mreover, the correction
-6- fluids provide corrective films that are strong but
flexible. Finally, the preferred correction fluids have a sufficiently

| ow vi scosity WgW&y can be applied with a conventi onak,cgﬁdgg)on,'i,

appl i cator. O her features and advant ages of the

i nvention will be apparent fromthe description of the preferred
enbodi ment thereof, and fromthe clainms. 810 Figs. 1-3 are
graphs whi ch provide the redicted witeover tinmes of aqueous corre
tion fluids at sfEEPRPE. pggﬁentgmmrorw)pol Pther opacifying at

\1/ari ed aci cul alr:_ partiAf_ph,gmaad.Fmﬁ ﬁﬁl@.d_, ..1g_uy:rrhuggﬁgl m_er,ggf%j;ﬁ[ [ on.
of5 aqueous corr L,‘gtsl onigl g@%ﬁ%ﬂ%ﬂ;cﬁf‘@fﬁ%&% #?ﬁ%é?nﬁ/‘bhsggls;%res
ratios at vari edP&MF&r%MI#%@WMEd'f mnd- zéngi ogide. pol ymer
concentrations. s Sufficient titanium dioxide should be
included so that a mark on pipir is not vigible
after curing, but not so much that it interferes
with the formation of a solid film or raises the
pigment:£ilm-forming polymer weight ratio above
10 about 4:1. Preferably, the corraction fluid
should include 45% to 60%, and more preferably 47%
to 53%, of the pigment by weight.
The film-forming polymer having a glass
 transition temperature of less than 12°C. is soft
15 and hastens the formation of a coalesced £ilm
' after application. The more preferred soft £ilm-
forming pol;_nnrl have a glass transition
temperature of less than 10°C. Pilm-forming
polymers baving a glass transition temperature of
20 less than 12°C. include -eyronq-actyii,c
copolymers, styrene-methacrylic copolymers,
ethylene-vinyl acetate copolymers, vinyl acrylics,
acrylics. Specific examples include UCAR® Latex
446 (Union Carbide, Cary, N.C., Tg = 9°C.), UCAR®
25 100, 76 RES 4170, Airflex 426, UCAR® 354, and
UCAR® 415. UCAR® Latex 446 is a particularly
preferred film-forming polymer with a low glass
transition temperature. It is a latex emulsion
including syatl;ci:ic acrylate/styrene polymers that
30 is nonionically stabilized. UCAR® 446 Latex
includes about 38% water and 62% copolymer of
methyl methacrylate, butyl acrylate, styrene,
methacrylic acid, and 2-hydroxyethyl acrylate. It
also includes about 0.03% formaldehyde and 0.02%
35 ammonia. _ _
The correction £luid should include an
amount of. a '!:_!.h;- forming polymer having a glass



20 Figs. 7-9 are graphs which provide predi cted covering

power of aqueous correction fluids at specifie acicular particle |

' | ) T
filmformng polyner 25 concentrations. The preferred )
correction fluid includes wat er, an opaci fying pignent, acicul ar

particl esywoegnagdrfi! m pol ymer having a glass transition pcriseRgyature of
| ess than about 12[err]C., a film 30 form ng pol yner having a gl ass
transition terrperature of between about 15[ err] C. and about
30[err]C., a cationic non-filmforning Folymer, a di spersing agent,

and a surfact ant. Th referred (of0) ctio d. op onal I y may al so

i ncl ude 35 extm%m BEHEP ﬁ#gﬁ%ﬁ 'BH}'LJ‘& t he
fluid to match mmmmm dngzpase the rat:quﬁ: ﬁ;iel,mzﬁw:mtd.ahoam ng agent.
The preferred ywithout undul decraa- trength of the £ilm COrrection

. 50,
e o 0, o P et SnLn s 1
correction f8 ui dnclude lqutubonahbgmhane sn@l-thﬁn%dﬂkedno&eand 11, nore 5
preferably bet gl reratijnitween about 6% and about 9%) of the
f:l.lm-fom:l.ng polymar: hnvin§ a glals tranu:l.t:lon
temperature of less thnn 12°c. by wo:lght.
The £ilm tom:lng polymer having a glass

10 transition temperature of hctwoen 15‘(:. and 30°C.
is included in the co:rcct:lon ﬂu:l.d to increase
the hardna-a (ltrongth) of the £ilm that is
fomed. !l.‘hc glal- t:rant:l.tion tenporaturo of the
£ilm-forming polmr pref.erably i- not g:eat-.e:-

15 than 30°C. because the polyner may thcn a.dve:-cly
impact £:I.1n formation. The !:I.lm-toming po].mr
can be styrene actyl:l.e copolmrc, aty:ene-
methacrylic copolym-:-. ethylcnc-vinyl acetate
copolymers, vinyl ac:yl:lcs, a.cz-yl:lca. lxanplol

20 include 'UCAR® Latex 144 (Union Carbide) ('1‘9 -
20°C.), . UCAR® 503, UCAR’ 422, and UCAR' 518.

UCAR® Latex 144 is pa:t:l.culnrly proterrod. UCAR®
144 includes about 52% water and 48% copolymar of
butylacrylate, sl:yrane, methacrylic acid. It also

25 includes about 0.1% ammonia. o

The correction :Elu:l.d lhould :l.nclude an
amount of a £11lm forming polync:: having a gla-s
transition temperature of between about 15°C. and
about 30°C. that is cttective in :lncreal:lng the

30 hardness of the £41m w.i.t:hout: unduly decrcal:lng the
rate of £1lm formation. ?:I.:I.n-fomi.ng polmra
having glass transition eu\peraturon within this
range typically are ::I.gniﬂcantly harder than
£1iln-forming polymers having a lower g].aus

35 transition temperature and as a result ‘tend not to
coalesce as quickly. The _qu.lnt:lty of £ilm-£forming
polymer having a glass transition temperature of



Any sui tabl e opaci fying pignent having adequat e hiding power to cover

I nk mar ki ngs may be utiHzed an-the prinmary pignment in the correction
fluids. However, the pignment preferabl y has an 10 average particle size
of less than 0. 8 m cronet er (to increase dispersibility), and has
been treated alum na or a conbination of alumna an

silicatoi ncreﬂggaggfoégerm bility. Titanium di oxide is t%grmssgmm
preferred opacifyiug pignent, 15 as it provides for maxi mumhiding and is
a white pi gment whi ch can be toned to set&h a Vari ety of bri ght

paper stock colors. Suitable titanium di oxi de pignent include
comerci al |y avail abl detween, 45°Ca apd abont AO3E d&elAtdvanEPashet i t ani um

20 di oxi des, or bl ewcy b&uzehofofm mmr h;v;mgeiegahbi have an

average part o e oo uiRlon sugRRBATEY e T ahdul ol oL

The preferred titani umhatoxbdehl proyides th?dm{‘b opDepomte
W1 mngton, DE), WicClpfi iam formhtlohCahd! Sl Bidiedgtlhs CONPOSI tion

About 64% T lerr] . and 4. 8% al SARTRESHREEed 45 E‘iane “1fdge, tpciade i °
80% of the particles hetween lbontnitrmdcnbmialll& (moore mei‘lblm
particles are Unggitveed %G&EHG%TH&!M«: TPkl kiﬁﬁ999rhﬁtngl
L ST s S FefBe e ot ety ol 21
R-902; Ti - Pur e[ erx0] m:sae.w IOt OXx sy weightneTheaprafierred
Col unbi a, Maryl and) A4bight"2atid3lon a dry basis) of film-forming

polymer (Tg between 15°C. and 30’(: ) to £ilm-

forming polymer (glass transition t.emeratura less

than 12°C.) is between about 70:30 and about

15 20:80, and more preferably between about 40:60 and
about 60:40. | |

The overall ratio of pigment (opacifying
p:l.gmont:. extender p:l.gnoni:l. ete.) to !:I.J.n-iozni.ng
polymer also affects the rate of film formation.

20 The smaller the ratio, the more £ilm-forming
polymer present, and the faster the £ilm will
form. But too little pigment, in particular the
opacifying p:l.gnoni:, may result in insufficient

_ coverage of the underlying erronecus marking.

25 Preferably the correction fluids include a
pigment:£film-forming polymer ratio of beatween
about 5:1 and about 3:1, and more preferably
between about 4:1 and about 3.7:1.

_ The cnt:ion:lc non-filn-fo:n:lng polymer

30 inhibits bleeding of the underlying ink marking,
particularly when the ink marking includes a water
soluble dys, as is typically present in ball pen
ink. The preferred cationic non-film-forming
polymers are acr"_yi:l.cs_: a particularly preferred

35 polymer is i!h,opiox‘” PR-26, (Rohm & Haas,

| Philadelphia) . Enough of the cationic non-film-
forming ﬁolmr is used to achieve the desired

I




(Kronos, Inc., Houston, Texas). O her opacifying, pi gnents may be

used, either alone, but preferabl y in conbination with the titanium
~-oxite—Streh prgments—TctuteZz e sur T Atz e oxXrde T 5
Sufficient titanium dioxide should be i ncluded so that a mark on paper
I's not visible after curing, but not so nuch that |t interferes

with the lon of a solid filmor raises the m f orm ng
pol yrer vi'/;etlpig%&ir ati o above 10 about 4:1. Preferabl y, t e %gﬁﬂeigtlon
fluid shoul d i nclude 45%to 60% and nore preferably 47% to 53%
of the pignment by weight. - 11 Fhe filmformng pol ynmer having a

gl ass transitiQ erature of |less than 12[err s soft 15 and
hast ens the forml’aﬁ'ﬁf%mgﬁ,’e@q ) °°”‘5F{- L’p}b’r dcation. The nore
preferred soft Préferably, fthericurrecition: tlhﬁde-ho@asuhélml tion

tenperature of loSsetdok!dd 9. d*C .gg mbfzgrﬁ} > havi ng a
glass transition tenperature of. I ncl'ude
styrene-acryl i cl-2%s %pﬁﬁﬁrﬁ!&"""&ﬁy?’@ﬂéf F‘?I o
et hyl Iene vm?/l d“ﬁicr:R‘[a copol ynmers, vinyl acr yI I Cs, acgl [ csN gpeclrf iC
exanpl es incl ude err.f,, IE@E@; 0, ry, ., Tg -
9ferr]C. ), UCAR[err] %Spi%gaéyilb %%%r[err] 354, and
UCAR] err] 415. MG# ]°f I!dlk)fimthstaipaf?mm preferred

filmform ng polapertantly,2 indiediseSthe rate of film formation.
The pre!errcd acicular parti.clo- are less than
10 about 0.1 am in longbh. and have an aspoct ratio
of between about 15:1 and about 2:1, and more
preforably have an aspect ratio of betw-on about
5:1 and about 10 3 Particula:ly pretc:rod
acicular particlc- are cénpo-ed of calcium
15 metasilicate and are -old under the tradename NYAD
400 (NYCO Minerals, Ine., W:l.llsbo:o, NY) .
_ The preferred corrcct:l.on £luid includeu
a sufficient quantity of neiculnr pare!.elos to
meaningfully increase the rate o! ﬁ.l.u formation
20 and strength of !:he_f:l._:l.n,_ and to :r_:c_duco_ the
viscosity of the film, but not so much that the
obscuring power of the fluid or flexibility of the
£ilm are significantly decreased. Preferably the
correction f£luid includes between about 0.5% and
25 about '9%' (more preferably betwesen about 1% and
about 5%) of the nc:l.eulnr part:l.clcl by ve:l.ght.
The prafarrad pig:unt: d:l.lporlants are
sodium salts of carboxylate polyoloctrolyton such
as Nopco-pcrnc" 44 (Henkel cQ:p.. Ambler, PA), or
30 preferably sodium salts of mlatc anhyd::l.de
copolymers, e.g., TAMOL® 731 8D (Rohn & Haas,
Philadulphiu, PA), or sodium salts of poly-
methacrylic acid. Such a d:l.lporlant chould be
added in a autfic:l.om: moune to ensure complete
35 dispersion of the h:lgh quantity of pigment :l__.n the
correction fluid at low viscosity and with little
or no foam generation. Other suitable



transition tenperature. It is a |latex enulsion i ncl udi ng synthetic

acryl ate/ styrene polynmers that 30 Is nonionically stabilized. UCAR err]
‘446 Lat ex i ncl udes about 38% wat er and 62% copol yner of met hyl
nmet hacryl ate, butyl acrylate, styrene, nmet hacrylic acid, and

2- Hydroxyet hyl acr te. It .- also includes about. 0.03%f and
0. 02% 35 anﬁ[ﬂﬁ@&ﬁ ' The correction fluid shou%%wan

anount of a filmform ng polynmer having a gl ass

- 9- transition tenperature of |ess t~hag 22[err]C that is
effective to increase the rate of filmformation wi t hout unduly
decreasi ng the strenpelyelectxolytin acrylats: dispeosames imgdude of rred

D el arably between apole 8EE: e reereRibirs ER) o e

00 U ) ' | r r
IElavi ng a él ass trans?ﬁ’%ﬂ Agﬂ'?ﬁ%éfsﬁ ?Pe?‘oFI"r 284 poxe ﬁ%#)ﬁ'élqbs d
wei ght . 0.8%heo {1{INi afrithe dispepsanht \bygrelghtss 10

transition tenpegature of betwag giiifdicthat dRfvel &4 d Gretting i s i ncl uded

in the correction fluid to ipncrease t he hardness (stren ) of the
filmthat is agent. Any suitable surfactant can be used.

Preferred surfactants are nonionic and include
acetylenic diols and alcohols such as Surfynol?®
_ 104 (Air Products and Chemicals, Inc., Allentown,
10 PA) which is 2,4,7,9-tetramethyl-5-decyne-4,7-
diol. Preferably, the correction fluid includes
about 0.3% to about 2.0%, and more prefesrably
0.45% to 1.5%, of the surfactant by weight.
_ Preferred exteinder pigments include
15 kaolin ("China®) clay, such as Kaopaque® 105 (Dry
Branch Kaolin Co., Dry Branch, GA), which includes
greater than 97% kaolin clay (Al,05¢2810,¢2H,0),
less than 3% water, and 0.35% of a sodium
polyacrylate/soda ash dispersant. Other suitable
20 kaolin clays are McNames blay (R.T. Vandexbilt,
Inc., Norwalk, Connecticut) and Bubex 40C (J.M.
Huber Corp., Macon, Georgia). The extander
pigment is added in an amount that enhances the
ability to write with ball-point pen ink over the
25 corrected spot. Preferably, the correction fluid
should include 5% to 15%, and more preferably 5%
to 10%, of the extender pigment by wolghl:.
To color match, e.g., lined notebook
paper, the titanium ;I:I.o::l.do primary pigment can be
30 tinted with other pigments, such as black, burnt
unber, and blue, using standard color matching
techniques. The priforrod black pigment is an
aquecus dispersible carbon black such as Mars
. Black. A preferred Burnt Umber pigment is Burnt
35 Umber W-3247, Aurasperse® Engelhard Chemical,
N.J.). These colorants are used in amounts to
color match the shade of white of the paper on



formed. The glass transition tenperature of the filmform ng pol yner
preferably is not greater 15 than 30[err]C. because the polyner nmay then

adversery I mpac ITmiornation. € 11T ntiormng polyner can be
styrene acrylic copolyners, styrene- met hacrylic copol yners, .
et hyl ene-vinyl acetate - copol ymers, vinyl acrylics, acrylics.

Exanpl es 3pogsasd ude UCAR[ err] Latex 144 (Union Carbide) pchfissenirr?
20[err]C. ), UCAR err] 503, UCAR[err] 422, and UCAR[ err] 518. UCAR] err]
Latex 144 is particularly preferred. UCAR] err] 144 incl udes about

52% wat er and 48% copol ymer of 3ac:‘ryl ate, styrene, nethacrylic
oni.a. The

but
acid. It also 25 ngl udes_abo 0.J%
correction flui d'?flfShl ghfnﬁ?ﬁﬁ%"g#f’n il lLfnttc'oP‘a“FFflm 19Fni ng pol yner
having a gl ass courseanseloved eorxection: fuldefaccnodbved Hapeerr] C and
about 30[err]C. phat alBodbéonide s Iﬁdf&f&%nmﬁeo%@ ctigpdness of the

filmw thout und ecje of I'm mat | on.
Fi |l mform ng pol%ré*g {'&fﬂ M‘Eﬁé‘s‘! é’ﬂ&?l kf atures within this

range typi cably aedoxagtipiguents Mnmdghthan f| | mform ng pol yners
having a | over glass 35 ﬁarxﬂaam tﬁmﬁr.at toCp2hvedf Badfeiid tend not
to coal esce_as qui ckl quantity of fil m mn

having a glass tFaP® ??%ﬁ"hﬁm rrection ﬂ“id' Bacterds ’

attack some polymers, and are oftan found dormant
in some of the :I.ngred:l.ents. e.g.. p:lgment:n. used

10 to manufacture correction fluids. A cufﬁ.cient
amount: to prevent bacterial growth lhould be used.
Pr-ferably the cor:ect:lon £luid includel about
0.05% to 1.0% of the biocide by weight.

The preferred defoaning agent is Nopco“

15 8034 (Henkel Corp. Ambler, PA), ‘although any

' defoaning agent typically used in correction
£luids can be uacﬁ. Such defoming agents are
usually mineral oil derivatives mixed with
amorphous s:l.l.i.ca, and -hould be added in an amount

20 lutﬁ.c:lcnt to ensure that the co:roct:lcn £fluid is

' deaerated and does not foam when shaken.
Profcrably, the correction £J.u:ld includes 0.05% to
1.0%, and more preferably 0. 21% to 0.4%, of the
dofoan:l.ng agent by ive.ight.

25 The pzefcrr.d correction fluids should
have a wz-:u:oover time of :I.as- than about 35
seconds. More prcforred ‘correction £1uidl have a
writeovexr time of less thaa about 20 seconds. To
determine writaov.: tini aecordanc. with the

30 invention, the £ollowi.ng proeoduze lhould be used:

1. Propare a bottle of each fluid to be
tested and shake well before using.

2. Make a mark (e.g., draw a zigzag
curve or write a word) on a -h-ct: of

35 : blank paper using a ball pen.

3. Immerse a correction fluid brush
into the f£fluid and wipe the brush on



-10- between 15[err]C and about 30[err]-C. relative to the

quantity of filmform ng polyner having a glans transition tenperature
1ess than 12[err]C shoul d be t hat which provi des the best conbination
of rate of filmformation and filmstrength. - The

preferred cor fluids include bet ween about 3% ans,(ﬁ%y#gm Y%
(nore prefera ‘Bﬁwl bet ween about 6% and about 8% of the m orlrj%%r{g
pol ymer having a glass transition tenperature of 10 bet ween 15[err] C. and
30C. by weight. The preferred wei ght -ra4ie (on a dry basis) of

filmformng pol ymer tg between 15[err]C. and 30[err]C ) to film
form ng pol ymer (glass transitionthenperk: afcthedottle twine.126C.) is

bet ween about 70: 30 and about 45 ;ngySQh.agﬂumr@vﬁeﬁﬂaﬂﬁ bet ween about
40: 60 and about 60: 40. ' The rati.o I gnent
(opaci fying pi gnent, ext 5rfdep'ﬁ| Qnﬁ'ﬁ'?g "%F t%#’rtﬁ rﬁhf‘oﬁ'mtﬂ" *

pol ymer also affects the rate of i mrommmu@ fluie: Md@nﬂphe
ratio, the nore gilmformnng mh&nabpue&emn @fwtwenfﬁa Rmihge film
wil | form But too little prgnrrenal 8 trc% %crfyrng
pigment, may result in insufficie um.B R'ﬁb &ﬂf(?er'l %&

erroneous marking. 25 Pref er abl plue.correction fluids include a

pigment filmformng polyner reati mgt gﬁgncou.c@&p ‘WarkihgARd about 3:1,

and nore preferably bet ween gbout about

The cationic non-filmformng pol F ne ighmt‘g“ﬂr’éﬁir’rﬁg free; pE
under | yi ng i nk @r ki ng, partrvoclthr.l y when the ink marking includes a
wat er soluble dye, as isyPixapat BEEPE"E-§ itltedihadieiohl- The
preferred cationic non-fil m f orm nqm' yrrers are acr l'1 csi

naccl-nry ean the
ball point tip before proceeding to
the next tast.

15 8. If 80% (or above) of the correction
markings (e.g., 16 or more of the 20
procedures) are free of voids,
record the time (12 seconds) as the

_ v:_:l.edav.r’ time.

20 9. 1If less than 80% of the correction
mrk;i.ng- sre free of voids, repeat
steps 2-7 but increase the time of
step 5 by two seconds until 80% or
‘above of the corrected markings made

2s | at the same time are free of voids
and record that time as the
writeover time.

The test ptocadure 'is carried out at room
temperature and nt a humidity level of between 25%

30 and 35%.

' The writeover time of aqueous correction
fluids depend in l:l.gnif.{cant part on the
components and qugngit:y of components of the film-
forming system. Referring to Figures 1-3, the

35 predicted writeover times of aguecus correction

fluids at specific pigment:binder (£ilm-forming
polymer) ratios are plotted on a three-dimensional

particularly preferred



33 polymer is Rhoplex[err] PR-26, (Rohm & Haas,

Enough of the cationic non-film form ng pol yner

Phi | adel phi a) .
is used to achieve

the desirted

11 -

non- bl eed

properties of the correction flui d Preferably, the correction fluid
shoul d i ncl ude about 0.5%to 5.0% and nore preferably 0.8%to

1.2% of tygegadespni C non-filmformng polymer by 5 wei gi¥ermsesnisrr

The acicular particles increase the hardness of the filmthat Is

formed and, i nportantly, increase the rate of filmformation. The
preferred aC|cuI ar partlcles are less thdd 410 about O0.1mmin length, and

have an aspect ratio en _about -1 and abqut. 2:1, and nore

preferably have ST, age iﬂﬁ %pﬂﬁfﬁﬁﬁn 3%%‘%}52 particles, ,phout 10: 1.

Particul arly prefpesiticallyc N¥APaa0Qhr 0 ctive phgmentamsk:dhel cal ci um 15

et asi || cate and guentl hatled 1 eckheRS BRNA N spect 400160
orr

Inc., WIII boro, referre

i ncl udes s‘%‘% cild® &Raﬁ'PPt F%‘F'g

ectlon

G PImer; blend,

CO M neral s,
fluid

10

15

a5

30

35

{(vhich also includes m‘ 446) . The graphs are
computer generated calculations derived frem the
results of a da-igned oxpaﬂ.mant:. The graphs

provido ostimtcs of the quantities of acicular

particles and huzd film-forming polymer that

should be includnd in a corraction £fluid at a
particular pignant: to h:l.ndor ratio to provide a
targeted writeover time.

The preferred correction fluids have a
sufficiently low viscosity that the fluids can be
applied with a brush, and, of course, provide gbod
coverage of the uﬁdo_rlying marking. The viscosity
and covering power of the correction fluids, like
the writeover time, depend in significant part on
the components (and on the quanl::l.ty of the
components) used in the t:l.ln- forming system.

- Referring to !'i.gu__:cl 4-6, the predicted
viscosities of aguecus correction fluids at
specific pighentsfiln-foming polymer ratios are
plotted on a three d:l.n.nliml graph agsinst the
percent acicular part::l.clos (nm 400) in the
pigment and the pcrccnt bard £ilm-forming polymer
{(UCAR® 144) in the film-toming polymer blend
(which also includes ncn" 446) . The graphs are
generated in the same general manner as with
Figures 1-3. They provide estimates of the
quantities of acicular particles and bhard film-
forming polymer that should be :I.ncluded in
correction f£luid at a pa.:t:l.cular p:l.gnant sbinder
ratio to prov:l.do a targeted vineos:l.ty. '

Rcforri.ng to Figures 7-8, the pr.diatod
covering power at three fixed aeicular particle
(NYAD 400) levels {(percent of total pigmant) is



meani ngful ly increase the rate of fl|meI’ITB.tI0n 20 and strength of the
film and to reduce the —yiscosity of the film but not so nuch that

t he obscuring power of the fluid or flexibility of the filmare
significantly decreased. Preferably the correction fluid includes

bet ween about %kﬂﬂﬁ 25 about 9% (nore preferably bet ween abgpgep ,g%,?
about 5% of the-aci curar particles by weight. The preferred
pi gnent di spersants are sodium salts of carboxyl-ate pol yel ectrol ytes
such as Nopcouperse[err]44 (Henkel Corp.16 Anbler, PA), or 30

preferably sodiumsalts, of | ei ¢ anhydri copol ner s

TAMOL[ err] 731 SD (RotRte¥ #@ “‘%‘Fgﬂw phenal gy P‘br‘%ﬂ?ﬁﬁ&n@a ts of
pol y- met hacryl i pexgeht Sracrd Zidmsfeorming pbbyher HEUCAR® 1ddjedn n a
sufficient anmount to e{siir@ ﬁ?—’mﬁ?ﬁfgolﬂ§pﬂiw” mémg&mgh quantity

of pignment in the correction OW. VI SCOSI { wth little
or no foam gener ati on.ingindes; HCARD 446) and pigment:fi

- 12 - pol ye$ ectgolytisr ratiddsat eﬁbugﬁiﬁhﬁtﬁtﬂmat-d ibAkRle] er 1]
2?13 ng;e9g?ef Z g‘;)le;ab'&’mé e Ya1C tanRidr as Piylibds 1'% UdShey prcbiab 2%
estimates of the pigment:binder ratio and quantity
‘of hard f£ilm-forming polymer that should be
contained in a corrcct:l.on fluid at a particular
10 acicular particle concentration in orxder to
provide a targeted coverage.
The following specific examples further
illustrate the invention.



0.8%to 1.1% of the dispersant by weight. 5 The surfact ant

serves as a wetting agent. Any suitable surfactant can be used.

' | s—afe~
al cohol s such as Surfynol[err] 104 (Air Products and Chem cals, Inc.,
Al |l ent own, PA) which is 2,4,7,9-tetranet hyl - 5-decyne-4, 7- diol. "

Pr ef er abl correction fluid i ncI udes about 0.3%t0a. 2. 0%
and mre‘ﬁ?m 0.45%to 1.5% of the surfact anﬁ&sggﬁg#t.
Preferred extender pi gnents include 15 kaolin ("China") clay, such an
Kaopaque[err] 10S (Dry Branch Kaolgmn £Lo., Dry Br anch, &), which

I ncl udes greater than . 97% kaolin clay

(Al[err]Qerr][err]2Siqerr] 2H[errm1:l§ess than 3% water, and 0.35%
of a sodi um %ﬂﬂ' at e/ soda ash suitable 20
kaolin clays are nmee Clay (R T. Vander Nor wal k,
Connecticut) and Huber 40C (J. Mubm-z Mrgl a). The

ext ender pWetext in added X680 anount 1SkE7 enhanceks.o0he ability

to wite w hb Shalas8cde i NK the 254 g§Orrectedys . Preferably,
t he correctlon gb * ﬁ‘oul d 1|)\r/1ﬁfude 5%tlo° 5% and ]r'm?ge preferably 5%
to 10% of the m abrtex At 3860 ght . 14.64 -18.%% color natch,
e.g., lined not ugar® I.ntoxp“ﬁr SJBDtItanI um.daom de pi14n@gy pi gnent can
be 30 tinted gagg gne aesuch as ghl agk, burn unber, and
bl ue, using st a cgﬁorp?nat cﬁf “S teggmisues Th&e8 p‘rsef erred bl ack

pignent is an NYAD,408ous disper®iM e carboR+BPack such3e®3 Mars
Bl ack. A pleferndpsqﬁat:l.wher pigoont is Busppo35  UnberodV 3247,

Aur anper se[err]ngg?gw&r‘d Chem cal , N.J.). These colorants are used in
anounts to natch the shade of white of the paper on
Yellow 960/4 0.00 0.00. . 0.03
Bayferrox 318M 0.00 0.00 0.10
Calcotone Blue 0.01 0.00 0.00
15 Magnet Black 0.10 0.12 0.00
Surfynol 104 PA. 1.80 0.00 0.00
Surfynol 104 W' 0.00 0.00 0.52
Rhoplex PR-26 0.90 0.81 0.43
Nopco 8034 0.30 0.21 0.16

20 Pigment:Film-~

Forming Polymer 5/1 4/1 3/1
Total solids 70% 71% 71%
Writeover time 25 sec 18 mec 13 sec
Viscosity 370 cps 528 cps 530 cps

25 “sHome-made® stock solution containing 86%
Surfynol 104 and 14% water, all by weight.
Examples 1-3 were prepared by the
following procedure:
1. Prepare a 86% (by weight) stock
30 solution of Surfynol 104 in water.
The solution is made ready by
gradually adding 86 g Surfynol 104
to 14 g water over a periocd of four
to eight hours.



- 13 - whi ch the correctlonflwd into be used. O cour se,
colored correction fluid for col ored paper ° -can al so be nade.
Preferably, the correction fluid should i n'cI ude |l ess than 2. 0% of the
5 col orant pignents by weight. The biocide is used to
prevent bacteria fromcontam nating the correction fluid._ Bacteria
attack some poWPHe3Biand are often found dor mant in so Top01T?

i ngredients. e.g.. pignents, used 10 to manufacture.correction fluids. A
sufficient amount to prevent bacterial- ggowt h shoul d be used.
Preferably the correction fluid includes about 0.05%to 1.0% of the

bi oci de by wei ght. 2. Weigh dha specdfiednamountcof | S

Nopco[err] 15 6034 (Henkel Corp. mﬂﬁ cakt pgughe f oam ng
agent typically used in correction ?‘can Ee used éu h oam ng
agents are usually m neral oi |CRERIRMT ey o5 i xed wi t h anor phous
silica and shoul d be added in & aveigh he spetiftednamduntensgire that the .

breferably, the crrection fiuid | Aikeeseegchs 2 “ow%f)"akeﬁ e
preferably 0.21%to 0.4% of tHe Attagh $he ﬂé‘!geﬂfrbm
water and Nopcosperse 44 w.tth a
Cowles type mixing blade and turn on
the mixer and un for 3 minutes at
10 | 500 rpm to get the water and
_ dispersant mixed.
5. Slowly add the specified amount of
NYAD 400 at 500 rpm.
6. Increase mixing speed to 700 rpm and
15 slowly add the specified amount of
titanium dioxide, Ti-Pure R-900, at
a rate that allows complete

dispersion
of the pigment. Gradually increase
20 mixing speed to 1000, 1400, 2100 rpm

to maintain vortex. _
7. BSlowly add the specified amount of
Bayferrox 960/4 and Bayferrox 318M.
8. Allow the whole thing to be mixed
25 for 20 minutes (check mixing speed
' and make sure vortex :i.-_ maintained) .
9. Slowly add (dropwise) Surfynol 104
{ca. 90% solution in water) at
aixing speed of around 1400 rpm.
30 10. Mix for 10 minutes.
11. Premix the specified amount of UCAR
144 with 1/4 of the specified
anmount of Nopco 8034.
12. Reduce mixing speed to 700 rpm and
35 slowly add the mixture of UCAR 144
| and Nopco 8034. Stir for 5
minutes.



25 The preferred correction fluids should have a writeover
time of [ess than about 35 seconds. Mre preferred correction fluids
trave—= wWrteover—time—of eSSt Tan - apout 20 Seconas. 10 detrermne

writeover tinme accordance with the 30 invention, the follow ng procedure,

shoul d be used:

1. Prepare a bottie of each fluid to be

tested a wel | before using. 2. Mok e 9.
draw a zi gzag curve or wite a word) on a wheet of 35
bl ank paper using a ball pen. 3. Imerse a correction fluid
brush into the flurdl®nd w pe the brush on
- 14 the neck of the bottle tw ce. 4,
Apply the fluid over the fdrkPremix the specifipd amountsof URBRch. Wite
the letter _ 4360wmehthp4a¢uﬂcxsidﬁdcﬂtiﬁa seconds 5
bl orf SR o e 1 g mepes sose. % T 0 POl o
corrected marking to 14. Slowly mqu fofi BEARaARBNg is free of
5 ~ and Nopco 8034. Stir for 10
ninutcl at 700 rpm.
15. Increase the mixing speed to around
1400 rpm and llowly add (dropwise)
the -peci!iad amount of Rhoplex PR-
10 26 and stir for 10 minutes.
16. Reduce mixing npeod to 700 rpm and
-lowly add th. rast of the
specified amount of Nopco 8034.
17. Continuously mix for 5-10 minutes.
15 Example 4
Water 16.28%
Dowicil 75 | 0.20%
Nopcosperse 44 . 0.97%
Ti-Pure R-9502 47.61%
20 Xaopague 108 . 5.20%
NYAD 400 . 1.06%
Mars Black . 0.24%
Burnt Umber " 0.11%
UCAR Latex 446 21.76%
25 UCAR Latex 144 15.19%
Surfynol 104 (Solid) 0.27%
Rhoplex PR-26 0.81%
Nopco 8034 0.21%
Pigment :Film-forming polymer 3.70
30 Viscosity ' 360
PH o - 7.92
Dry time ~ approx. 25 sec.
Contrast ratio ' 0.99
' Example 4 was prepared according to the
35 following procedure: '

1. Add water to mixing veasel and place



10 voi ds. 7. Repeat steps 2-6 nineteen

addi ti onal ti mes. Wien necessary, clean the

ball point tip before proceeding to ~ the next test. 15

B. If 80% (or above) of the correction mar ki ngs (e.qg.,
16 or nore of t procedures) are free ofpotiisdsn
record the tii Q?fé&oeconds) as the writeover tine. "570
9. If less than 80% of the correction mar ki ngs are free
of voids, repeat steps 2=72But i ncrease the tinme of

step 5 by two seconds until 80%or above of the
corrected markings made 25 under mixer: gguipped:vith Sowkesc of

voi ds and record typa niixingablade.

writeover tinme. The test prpce u t
tenperature and at a humdity Ieé\?el dﬂ' g?'we&g'?\“%% beé's #%]}w
The writeover tinme of aqueous cotr eMP’-"“W\‘F&T’Es(ﬂeﬁencPW%ﬂgrﬂﬁ‘)l cant

part on the cgnponents and quanidd yied fe@nBoRtAtted§of il Bully
form ng system Referring to Fi gure (]]"%1( 35 predi cted witeover
ti mes of aqueous correction speC|f|c p!grrent bi nder

(filmformng pol yner) ratlbs M[ﬂ gispersing agentisi onal
Nopcosperse 44, and mix for §
minutes,

10 5. Slowly add titanium pigment, Ti-Pure

R-902, to the batch increasing
_ mixing speed as necessary to avoid

_ng_gl.om.rat:lon. _
6. Slowly add kaolin clay pigment,
15 Kaopague 108, to the batch

increasing mixing speed if necessary
to avoid agglomeratiom.
7. Slowly add functional acicular
pigment, NYAD 400, to the batch
20 increasing mixing speed as necessary
to avoid agglomeration.
8. Mix batch for 15 minutes.
9. Add Mars Black colorant.
10. A4d Burnt Umber colorant.
25 11. Mix colors for 5 minutes.
12. Add Binder A, UCAR Latex 446.
13. Add Binder B, UCAR Latex 144.
~ 14. Mix batch for 10 minutes.
15. Slowly add substrate watting agent,
30 surfynol 104. Surfynol 104 is a
- aol:l.d at room tempesrature and must
be heated to at least 55°C. and
maintained at that temperature prior
to addition.
35 16. Slowly add ink bleed inhibitor,
Rhoplex PR-26, directly into vortex.
17. Add defoaming agent, Nopco 8034.



- 15 - graph against the percent acicular particles

(speC| fically NYAD 400) in the pigment and the percent hard

rrcatty; veARFET Tt T the '
filmfoam ng polyner blend 5 (which also includes UCAR err] 446). The
graphs are conput er generated cal cul ations derived fromthe *
resul t g, si gned experinent. The graphs pr ovi VIE;EVI} e, of the
guant i ﬁgé"%fﬂzm cul ar particle and hard fil mforlr‘r’léﬁg po l;!/?r’ter that 10
shoul d be included in a correction fluid at a. particul ar pignent to
bi nder ratio to provide a target2tl »witeover tine. The
preferred correction fluids have a - sufficiently | ow viscosity that-the

fluids can be 15 appl i8¢ ¥ixncempleased batch srixtanes £oxpdOvi de good

coverage of the underlying gHhktes. giwmc&;tm speed)d covering power
of the correction fluids, like eover tine, depend in
significant part on the co - : on the quantlty of the.20
conponent) usdharedlientsi| mform ng system Referring to _

Fi gures 4+, the pr edi ct ed Vi sco aque regction fluids at —
specific pig I m ng pol yner S are F g';"id on a three

di nensi onal g%f’ g‘m the 25 peri@‘n* ci cul ar pagfl (NYAD 400) in
t he pi gmiNepcosperse #ércent hard fOI94%¥ ormi ng pol yoesss (UCAR[ err]
144) in the figspheemrigoR0! yer bl enol.s g8% (Whi ch al sgqi ggqudes UCAR err]

446) . The gra hs are generated in e sanme gener al manner as with 30
Fi gures 1- %ﬂ@?‘ﬁ?"@\/?‘&é esti mates of 'Jf‘ll:h? 5.31%_

1o NYAD-400 | 3.41% 1.06%
Mars Black 0.23% 0.24%
Burnt Umber 0.11% 0.11%
UCAR Latex 446 11.81% 11.80%
UCAR Latex 144 " 15.25% 15.24%

15 Surfynol 104 (solid) 0.26% 0.28%
Rhoplex PR-26 ' 0.78% 0.82%
Nopco 8034 |  0.20% 0.21%
Pigment:Film-

Forming Polymer  3.7:1 3.7:1

20 Total solids 70% _ 70%
Writeover time : < 25 sec. < 25 gec.
Vilcoiity 350 360

These examples were p:opa:od by .
procedurs analogous to the proccdurol used to

25 prepare Example 4.



quantities of acicular particles and hard film form ng pol yner that

shoul d be, included in correction fluid at a particul ar pignment: bi nder
ratio to provide a targeted viscosity. 35 ' Referring to Figures
7-9, the predicted covering power at three fixed acicular particle
(NYAD 400) | eve ent of total pignment) is

- 16 - plg@?éﬁﬁgﬁ a three-di nensional graph against the Pcnn%g?gg%t
hard filmform ng polyner (UCAR.err] 144) in the filmform ng pol yner
bl end (which al so i ncludes UCAR[ err] 446R2ard pignent:filmformng 5
pol ymer ratios. The graphs were generated in the sanme general rmanner
as Figures 1-6. They provide est i maE¥anplepnd=-8i gnent : bi nder ratio and

quantity of hard gfhiradbége ng pol yner that shougdwéfght contained in

a correction fluid at a particular 10 aCii&kﬁElgfitiCIG ncentrgtion in
%ﬁ@“F&%ig'ng

order to provi de a targeted coverage.

speci fic exanpl es furtNegex illustrate thd3i-38%ntion. 14.82%
5 Nopcosperse 44 1.28% 1.13%
Tioz R=-900 46.53% C 47.91%
Kaopagque 108 3.88% 3.99%
NYAD 400 1.29% 1.33%
Mars Black : 0.23% - 0.24%
10 Burnt Umber 0.11% 0.11%
UCAR Latex 446 13.70% 12.09%
UCAR Latex 144 ' 18.20% 16.06%
Surfynol 104 0.25% 0.62%
Rhoplex PR 26 1.00% 1.50%
1s Nopco 8034 D.21% 0.21%
Pigment:Film-
Forming polynier 3:1 3.5:1
Total soclids 70.16% 70.14%
Writeover time 30 sec. 30 sec.
20 Viscosity - 590 cps 590 cps

These examples were prepared by
procedures analogous to procedures used to prepare

Example 4.



- 17 - Exanpl es 1-3 I ngr edi ent

QJantlty (wei ght) Exanple 1 Exanple 2 Exarrple_' 3
ater 690 +35T +8-05——5—"Nopcosperse—44——1-10 -
1.07 1.05 UCAR[ err] Latex 144 16.60 14. 64 18. 19
UCAR[ err] Latex 446 5.50 11. 34 14. 08 Ti - Pure R-900 ’
51. 20 8 48. 45 NYAD 400 5.70
3.93 10 w%a‘io%paéue 10S 0. 00 5. 00 0. oBF EZ’?/ferrox
Yel | ow 960/ 4 0. 00 0O 00 0. 03 Bayferrox 318K
0. 00 0. 00 0.10 Cal<@30ore Bl ue 0.01 0. 00
0.00 15 Magnet Bl ack 0.10. 0.12 0. 00 Surfynol 104
PA 1.80 0. 00 0. 00 m&nol 104 W 0. 00 0. 00
0.52 Rhopl ex PR-26 0. 90 ' O 43 Nopco 8034
0. 30 o et 10 20 PR
ﬁﬁu ingr. %
5 TWater (city) 0.00 16.28 0.00 165.30%
Dowicil 75 1.00 0.20 0.20 0.20%
Nopcosperse 44 0.35 0.97 0.34 0.98%
Ti-Pure R-902 1.00 47.61 47.61 47.65%
Kaopagque 108 1.00 5.29 5.29 5.30%
10 . NYAD-400 1.00 1.06 1.06 1.06%
Mars Black 0.50 0.24 0.12 0.24%
UCAR Latex 446 _ 0.62 11.76 7.29 11.78%
UCAR Latex 144 0.48 15.19 7.29 15.21%
Surfynol 104 (solid) 1.00 0.27 0.27 0.27%
15 Rhoplex PR - 26 0.31 0.81 0.25  0.81%
Nopco 8034 1.00 ¢.21 0.21 0.21%
Total 99.90 65.83 100.00%

Pigment Binder Ratlio = 3.70
Total Solids = 70.00%

20 *T8 = total solids

Example 9 was praparad by the following

procedure. _ S

1. Add water to mixing vessel and place

under mixer egquipped with Cowles

25 type mixing blade.

2. Turn on nixer and set speed low.

3. Add preservative, Dowicil 75, and
nix for 5 minutes or until fully
dissolved.

30 4. Add pigment dispersing agsnt,
Nopcosperse 44, and mix for 5
minutes.

5. Slowly add the titanium pigment,
Ti-Pure R-902, to the batch

35 necessary to avoid agglomeration.

6. 8Slowly add kaolin clay pigment,
RKaopagque 108, to the batch
increasing mixing speed if necessary



For mi ng Pol yner 5/1 4/ 1 3/1 Total solids 70%

71% 71% Witeover tine 25 sec 18 sec 13 sec

Vi scosity 370 cps 528 cps 530 cps 25 "Hone- made" stock
sol ution containing 86% Surfynol 104 and 14% water, all by weight.
Exanpl es 1- 3 ared by the fol |l om ng procedures

1. Prepare a 8 &elght) stock 30 solutlon(ﬁn%§m¥ynm
104 in water. . The solution is nmade ready by

gradual | y adding 86 g Surfynol - 104 - 24 - " 'to 14 g water over a
peri od of four to eight hours.

- 18 - 2. Wi gh t h&ospueid; sgeliemeratimm.

dei oni xed water to a clean mxing Slowly add £unetion@rﬁc’:1diﬂhr

3. Weigh the specified anmount of erse 44
(di spersant). 4. At ?’&Mé MS4?%T N'?% ning the

: batch increasing mixing speed as

-3 necessary to avoid agglomeration.

8. Mix batch for 15 minutes.
9. Add MNMars Black colorant.
10. Mix for 5 minutes.
11. Add Binder A, UCAR Latex 446.
10 ' 12. Add Binder B, UCAR Latex 144.
13, Mix batch for 10 minutes.
14. Blowly add substrate wetting agent,
Surfynol 104. NOTE: Surfynol 104
is a solid at room temperature and
15 , must be heated to at least 55°C.
and maintained at that temperature
prior to addition.
15. Slowly add ink bleed inhibito:.
Rhoplex PR-26, directly to vortex.
20 16. Add defoaming agent, Nopco 8034.
17. Mix completed batch mixture for 30
minutes at medium tc low speed.



wat er and Nopcosperse 44 with a Cow es type m xi ng bl ade

and turn on the m xer and run for 3 mnutes at 10

500 rpmto get the water and di Spersant m xed.

5. Slowy add the specified anpunt of NYAD 400 at 500
rpm 6: increase m xing speed to 700 rpm and 15 v
sl ow y adﬁot,bﬁ”gpem fied anount of ti tyrreaFsAiIgXi de,

Si - Pure R-900, at arate that al  ows copplete

di sper si on of the pi grrent Gradual ly increase 20

m xi ng speed to 1000, 1400, 2100 rpm = to maintain vortex.
7. Slowy add the specified anmunt of Bayferrox 960/ 4
and Bayferrox 318M Mhe whol e thi ng to be mixed 25
for 20 minutes (check mixi ng speed and make sure vortex
i s maintai ned). . sl ow&gﬂﬂdd ﬁr_‘?w B8 Surfynol 104

(ca. 90% sol uti obngxediant) at ABFEsped of around

11. Prem x

iﬁSOSLEZ}f?Qd aaker ofergds VT 19 Bb"' 5595, 9+9P 122-34% s

speci fied Dowicil 75 amount ‘of 1M@Pco 8020 0.20 0.19% 12.

Reduce mi xi ng sgﬁ?ﬂ; edie 'qam and 35 g.35.  0.97 o.M % .3d¢ the
m xture of UCAR 1 “ ang Nog_;;o 8034, Stir forq‘

i nut es. i-Pure R-902 ' 1.0 47.61 44.21%
Kaopague 108 - ©1.00° 5.39 5.29 4.91%
NYAD-400 '1.00 1.06 1.06 0.98%

10 Mars Black 0.50 0.24 0.12 0.22%
Burnt Umber 0.55" 0.11 0.06 0.11%
UCAR Latex 446 0.62 11.76 7.29 10.93%
UCAR Latex 144 0.48 15.19 7.29 14.11%
Surfynol 104 (msolid) 1.00 0.27 0.27 0.25%
15 Rhoplex PR - 26 0.31  0.81 0.25 0.76%
Nopco 8034 x 1.00 0.21 0.21 0.19%
Total 107.68 70.00 100.00%

Pigment Binder Ratio = 3.70
Total Solids = 65.00%

20 Example 10 was prepared by a procedure
analogous to the procedure used to prepare
Example 4.

The preferred corraction fluids can be
used in conventional bottle and brush application,

25 as well as other known correction £luid

applications.
Other enmbodiments are within the claims.



- 19 - 13. Prem x the specified amount of UCAR

446 wth 1/4 of the speci+ied amount of Nopaco 8034.

ét4i rPS:‘ g\r/vl ;1/0add the mixture, oﬂmm”mmﬂb o and NOIOCO 8034.

I ncrease the nipgddasapeed to ardund » 1400 pﬂ;@ﬁﬁﬁgﬁ y
add (dropw se) t he speC|erd anount of Rhopl ex %A

26 and stir for 10 m nutes. 16. Reduce m xing speed to 700
rpm and slowy add the red6 of the

speci fied amount of Nopco 8034. 17. Continuously mx for
5-10 minutes. 15 | CLAIMR 4 Wat er

16. 28% Dowi ci | 7%. A water-based cdd¥ectionNghaddper se 44

0.97% Ti-Pure R Q02nriging an opnei!yi%%%é%tpl\é PR %&Q:?ns

5. 29% NYAD 400
0. 24% Burnt Unrbepolymer, acicular partjcies, and weber; ot ex 446

11. 76% 25 UCAR Bat e2.144 The water-bakedl e¥rrectidn £luwid d6€4 (Solid)
0.27% claim 1, wherein said opacifying pigment comprises

titanium dioxide. |
3. The water-ba:-d correction fluid of
claim 1, wherein said acicular part.iclon comprise

10 calcium metasilicate.
4. The ‘mf:cr-bau’od correction fluid of
claim 1, wherein said acicular particles have an
aspect ratio of between about 5:1 and about 10:1.
5. The water-based correctiocn fluid of

15 claim 1, wherein said correction £luid includes
betwsen about 1% and about 9% of said acicular
particles by wo:lght.
6. The water-based correction f£fluid of
claim 1, wherein said correction fluid includes

20 between about 45% and about 6§0% of said opacifying
pigment by wcight. between about 6% and about 17%
of sald £ilm-forming polmr by weight, between
about 1% and 9% of said acicular particles by
weight, and between about 20% and 40% of said

25 water by weight.
7. The water-based correction fluid of
claim 1, wherein said film-forming polymer has a
glass transition temperature of less than about
17°c. - |

30 8. The water-based correction fluid of
clain 1, whcrc:l.n said film-forming polymer has a
glass tranl:lticn temparature of batween about
10°C. and about 30°C.
9. The water-based correction £luid of

35 claim 8, wherein said correction fluid comprises a
£film-forming polymer having a £ilm-forming
temperature of less than about 17°C.



Rhopl ex PR-26

0. 81% Nopco 6034

0.21% Pigment: Fil mform ng polyrer 3.70 30 Vi scosity

360 PH
approx. 25 sec

7.92 Dry tine

Cont r \“ . 0.99 ‘
Exanpl e 4 was prepare ﬁg \B\\‘m e 35 follow ng procedure:

1. Add watywpp of/e308i XI n and spl 4ce PCT/US96/01177

- 20- under m xer equi pped with Cow es

type m xi ng bl ade. 2. Turn on mxer and set speed | ow
3. Add preservative (e.g., Dowicil 75)= 87 = and mix for 5

m nutes or until
pi gnent di sper si

m nutes 10

lalggnt ’_h‘ “'”r'b".d gcl’gsm%eﬁéngf and si x4f o/rA\dg
claim %5 whsmmyudld corzectionifhed habi aPure

R-902, to the balgipmdit:333ni¢orming polymer weight ratio of

10

s

25

30

35

betwaen aborut 5:1 and about 3:1.
11. The wataz-bal-d correction £1u1d of
cla.:l.n 1, wherein said eorr-cl::l.on £1ui.d has a
pigment: £ilm-forming polymer we:lght: ratio of
betwean about 5:1 and about 3:1._
12. A nethod for providing a corrective
coating on the surface of a paper aubst:rate, said
method conprising
providing a co::eel::l.on £1u:l.d conprishmg
an opacifying pigment, a a film-forming polymer,
acicular particles, and water, and .
applying .a:l.d comet.{on ﬂui.d to a
marking on the surface of a paper subst:ate to
provide a corrective co;t:l.ng that covers sald
marking.
13. A water-based corrcction ﬂu:l.d
comprising an opaci.iy:l.ng pigment, mtor. and a
£ilm-forming system that provides the correction
fluid with a writeover time of 40 l.eond- or less.
14. The water-based corroct:lon tluid of
claim 13, wherein said t:l.ln—foming lyltm
provides said correction fluid with a wz:l.taovar
time of 30 seconds or less. .
15. The wat:e:-ba-cd eoz:cction £1u:l.d of
claim 13, wherein sald filn-!om:lng system
provides said correction £luid with a writeover
time of 25 seconds or less.
16. The water-baled co:rection flui.d of
claim 13, wherein said £ilm- £om:l.ng system
provides said corroet:ion tlui.d with a vritaovar

_ time of 20 seconds or less.

17. The water-based corrcction :Elu:l.d of
claim 13, wherein said correctlo_n ._ﬂu_:l._c_! has a
total solids concentration of at least 60% by



m xi ng speed an necessary to avoid aggl onr ati on.

6. slowy add kaolin clay pigment, 15 ———— Kaopaque 10S, to the

bat ch | _ i ncreasing mxin W i f necessary _
to avoi d aggl oneration. h“mm“‘“““ﬂ\m(“ add functional acicul ar

pi gment, NYAD 400qc448sf Ne batc i ncreasi ng mmgmmed

as necessary - to Qvdid aggl oner ati on.

M x batch for 15 m nutes. 9. Add Mars Bl ack col orant.

10. Add Burnt Unber colorant. 25 ~ 28 -Mx ¢colors for 5 mnutes.
12. Add Binder A, UCAR Latex 446. 13. Add Bi nder 8, UCAR
Lat ex 144. welght. | x batch for 10 minutes. 15.
Slowy add substrate VE84i ng dg@his waGer-based correctiomirflyid o¥04.
Surfynol 104 is.a 0 1 d nust
be heated to at | east %‘fr]] C. a-a:l.ﬁ Lwd%ow%imﬁtdt g':irfg at that
temperature prior total solids concgnization Pf xE least 65% byic. Slowy
add i nk bl eed inhigit areight. Rhopl ex PR-26, directly into
vortex. 167 A0d 481037108 0508 ARG A F1usa of

claim 13, wherein said opacifying pigment
comprises titanium dioxide.
20. The water-based correction fluid of

10 claim 13, wherein said film-forming system
comprises acicular particles.

21. The water-based correction £fluid of
claim 13, wherein said film-forming system
comprises a film-forming polymer having a glass

15 transition temperature of less than about 17°C.
22. The water-based corrsction f£luid of
claim 13, wherein said £ilm-forming system
comprises a film-forming polymer having a glass
transition temperature of betwean about 10°C. and

20 about 30°C. ,

23. The water-based correction fluid of
claim 22, wherein said correction fluid comprises
a film-forming polymer having a glass transition
temperature of less than 17°C. '

25 24. The water-based correction £luid of
claim 13, wherein said correction fluid comprises
a film-forming polymer and includes a pigment:
£ilm-forming giolyner weight ratio of less than
about 5:1.

30 25. A method for providing a corrective
coating on the surface of a paper substrate, said
method comprising _

providing a correction f£luid comprising

_ an opacifying pigment, water, and a tim-torining

35 gsystem that provides the correction fluid with a
writeover time of about 40 seconds or less, and

applying said correction fluid to a



- 21 - 18. M x conpleted batch m xture for 30

m nutes at nmediumto | ow speed. _ Exanpl es 5-6
tTgTedTeTTt % V1 ght™ 5 EXanpl e -
5 Exanpl e 6 ' : i 18.27% 16. 22%
Nopoosper se 44 mllm mmnﬂnlll IU!!! 0:98% Ti -Pure R-902

45. 68% woegnagsy 47. 75% "+ c Kabpaque o PCIRIS601177

5.31% 10 NYAD- 400 3.41% - 1. 06% Mar s

Bl ack 0.23% 0.24% -  Burnt Unber -
0.11% 0.11% UCAR Lat ex2846 ' 11.81% 11. 80%
UCAR Latex 144 15. 25% 15.24% 15  Surfynol 104 (solid)
0. 26% mayking on theomunfacernf s paper substrate g,

0.82% Nopqerddils a corrective coaﬁiﬂ@%hat covers saidl’%o

Pigment: Film m ng Pol ynmer ST 3.7:1 20

Total solids mk% 70% 70% . Witeover tine

< 25 sec. 26> )5 sec . The methpd s elaim 25, furthezs) 360

Those exanys es cempriwieRpapdpliing a cOFrPECELVE :ﬁlﬂ&i‘iﬁo‘t% baifthe procedures
used to 25 prm&ti@@m;‘iiﬁg



- 22 - Exanpl es 7-8 I ngr edi ent

Aot ater +3-8296~ tHAT82—5—
Nopcosperse 44 1.28% 1.13% TiJerr]. R-900
46. 53% 47.91% Kaopaque 108 3.88%
3.99% 00 1.29% 1. 333 s Bl ack
0 230 WONAED 0 Burnt unber 0. 1 phEmossentis B ack,
UCAR Latex 446 13. 70% 12. 09% UCAR Latex 144
18. 20% 16. 06% Surfynol 104 0. 25%
0.62% Rhopl ex PR 26 1.[)?@ 1.50% 15 Nopco 8034
0.21% 0.21% Pignent: Film Form ng pol yner
3:1 3.5:1 Total solids 70. 16% 70. 14%
Witeover tine 30 sec. 30 sec. 20 Vi scosity
590 cps 590 cps Thesé exanpl es were prepared by
procedures anal ogous to pepcedur &3 uepd &0 RBEPH € o Exanpl e 4.
- BY TR g ¢

e e e o S o

S F S8 R L v =

L4 [~ -] <> [—] L™ B VR <> =

%HARD BINDER

FIG.]

T
4 o‘
<

o 0

WRITEOVER TIME (SECOND)

25.0 4
% NYAD 400

SUBSTITUTE SHEET (RULE 26)



- 23 - | ngr edi ent _ WS Ant. TS % | ngr.

P - V.. W]

| ngr—tmmgr———5—Vater—{trty) 00628 O 00—+6—S0%
Dowi ci | 75 1.00 0. 20 0. 20 0. 20% Nopcosperse 44
0.35. 0.97 0.34 0. 98% Ti -Pure R-902 1.00 47.61 47.61
47.65% woedipdgpaaue 10S 1.00 5.29 5.29 9 7
NYAD- 400 1.00 1.06 1.06 1. 06% Mar s ac
0. 50 0.24 0.12 0. 24% UCAR Lat ex 446 0.62 11.76 7.29
11. 78% UCAR Latex 144 0.48 15.19 7.29 15.21%
Surfynol 104 (solid) 1.00 0. 27 0, 2% 0.27% 15 Rhoplex PR - 26
0.31 0.81 0. 25 0.81% Nopog &4 1.00 0.21 0.21
0.21% Tot al 99.90 69.93 100.00% Pi gnent
Bi nder Ratio = 3.70 Total Solids = 70.00% 20 *Ts = total solids
Q i o N g n o w
B S 8 8§ 8 = 8 o
P O N A X
& 8 8§ § = w o =
< O O D W o @ X
o=
Lt
=3
=
&=
g
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b=
<t \Ox NS a®
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- 9.00
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215
2,0 -
22.5-
20.0-
1.5
15
12.5-
10.0

WRITEOVER TIME (SECOND)

SUBSTITUTE SHEET (RULE 26)



to
to

BCriusbéln
-Pure R-902,

Tmoer 1 Xer

Ti

necessary to, avoi d aggl omerati on.
Kaopaque 10S,

3. Add preservative,

mx for 5 mnutes or u

4. Add pignent dispersing agent,
m nut es.

procedure.
type m xi ng bl ade

379

25

’w@‘gﬂzsm

Nopoosperse 44, and mx for 5
slowy add kaolin clay pignent,

Slowy add the titani um pignent,

the batch 35

6.

Adt—waterTt o Xty vesse—and—piareT

Exanpl e 9 was prepared by the follow ng
2. Turn on m xer and set speed | ow.

equi pped with Cow es
Dowi ci | 75
di ssol ved.

5.
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-
5 necessary to avoid aggl onerati on.
batct—for—t5—mmutes: =~ Adu-ars—Btack—cotorant:

10. Mx for 5 m nutes. il. Add Bi nder A, UCAR Latex 446. 10

12. Add Bi nder B UCAR Latex 144. 13. M x batch for 10
m nutes. wo 9623031 14. Slowy add substrate wetting apentisesni17?

Surfynol 104. NOTE: Surfynol 104 Is a solid at room
tenperature and 15 nmust be heated to at |east 55[err]C.

and mai ntained at that tenperature prior to addition.

15. Slowy add ink bl eed inhibitor, Rhopl ex PR- 26,
directly to vortex. 20 16. A&d/cgf oam ng agent, Nopco 8034.

17. M x conpl eted batch m xture for 30 m nut es at nedi um

B. Mx

to | ow speed. - 25 -
2 2 g2 2 g 2
[ =3 [ =
8 8 8 & 8 8 8
TIETZTETIR
@ a e & o & &
s g s8s88¢g g
< o O O W w e

% NYAD 400

e S

|
|
!
.\

WA v .

FI1G.4

-/jllllll o
% HARD BINDER

900.0 -
800.0+
100.0
600.0+
500.0-
400.0

VISCOSITY (CPS)

SUBSTITUTE SHEET (RULE 26)



-

Vater (city) 0.00 23.95 0.00 22.24% 5 Dowcil 75

1 -66———0260—020—0-19%—Noprosperse—iz 035" 97— 0734
0.91% - Ti - Pure R-902 1.00 47.61 47.61 44.21% Kaopaque
10S | 1.00 5,29 5.29 4.91% NYAD- 400 1.00
1.06 1.QGoeetse¥8% 10  Mars Bl ack 0.50 O0.pt4rusoblesk?®y 0.22%
Bur nt Unber 0.55 0.11 - 0.06 0.11% UCAR Lat ex 446

0.62 11.76 7.29 10.92% UCAR Lat ex 144 0.48 15.19 7.29
14. 11% Surfynol 104 (solid) 1.00 0. 27 0. 27 0. 25% 15 Rhopl ex
PR - 26 0.31 0.81 0.25 0.56p0g Nopco 8034

1.00 0.21 0.21 0.19% Tot al 107.68 70.00

100. 00% Pi gment Binder Ratio = 3.70 Total Solids = 65.00% 20
Exanpl e 10 was prepared by a goc&dug o ahal ggoys to t he procedure used
<> L=

to prepare Exanple 4 o & TheS pr&f eigbed gorrection fl uids
can be used in conveﬁﬂi ol $at$e %d uﬁ aﬁ;l i s%t ion, 25 as well
as ot her known correctionZ| ng < %ppgcag e 2 g O her
embodiments are within thgcl@miz £ € &8 8 8 8
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- 26 - CLAI M8 1. A wat er - based

correcttomiiud conprtstryg—amopacT Ty T g prgent, —a T T For g

pol ymer, acicular particles, and water. 5 2. - The wat er - based
corregtion fluid of cI aim1, wherein said opacifying pignent conprises
titanium dl&?ggﬁ: The wat er - based correcti orpcdfnstoglofahy
claim1l, sal d aC| cular particles conprise 10 cal ci um

nmet asi | i cat ee The wat er-based correction fluid of claim
1, wherein said aci cuI ar particles have an aspect ratio of between
about 5:1 and about 10: 1. 5. The wat er - based correction fluid
of 15 claim1l, wherein said correctiog§ fIgid includes bet ween about
1% and about 9% of said acicul ar particles by weight. 6.

The wat er-based correction fluid of cI ai m 1, wherein said correction

fluid includes 20 between algut qSO)gnn t @D%%f sai d opaci fying
pi gment by wei ght, between abgg m of said filmformng

pol ymer by wei ght, between c', ut' (V d d acicul ar particles
by wei ght, and between algutgw%an@bm&é ofs'salcd 25 water by weight.
7. The wat er - based cor Mect ™on ui & &aim1, wherein said
filmformng poI ynmer has a glass transition tenperature of |ess than
about 17 ' C. 30 8. < dde exat ev- basedecorsection fluid of
claim1l, wherein said filmform ng polyner has a gl ass transition
tenperature of between about | Jerr]C. and about 30[err]C
<
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9. The mater-based correction fluid of 35 claim8, wherein said

correctt g ftord-—conprrses—= e tormTrTyT oty e —havi g a
filmfaqrmng tenperature of |ess than about 17[err]C.
- 27 10. The wat er-based correction fluid of claim9
wher ein saiqmﬁ?hﬂggtion fluid has a pi gment : fil mformgeeaalky
weight ratio o bet ween about 5:1 and about 3:1. 5 11. ﬂmThe
wat er - based correction fluid of claim1l, wherein said correction fluid
has a pigment:filmform ng pol yner weight ratio of bet ween about
5:1 and about 3: 1. 12. A nethod for providing a corrective 10
coating on the surface of a paper substrayeg said nmet hod conpri si ng
providing a correction fluid conprising an opaci fying pignment, a
filmform ng pol yner, acicul ar particles, and water, and 15
applying said correction fluid to a mar ki ng on the surface of a paper
substrate to provi de g cogyective coating that covers said
mar ki ng. ' ® o o :; o © © o
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13. A wat er-based correction fluid 20 conprising an opacifying

pi grents—waterT—and—= oSy StenT that provi 0es tne correction
fluid with a witeover tinme of 40 seconds or |ess. 14. The
wat er - based correction fluid of claim 13, wherein said filmformng
system 25 Rhgigs said correction fluid with a witeoverpermsoshiffe of 30
seconds or [ess. 15. - The water-based correction fluid of
claim 13, wherein said filmformng systam provi des said correction
fluid with a witeover 30 time of 25 seconds or |ess. 16. The
wat er - based correction fluid of claim 13, wherein said filmformng
system provi des said correction fIB8A®ith a witeover time of 20
seconds or less. 35 17. The wat er - based correction fluid of
claim 13, wherein said correction fluid has a total solids
concentration of at |east 60%by -
28 - wei ght . 18. & <« The water-based correction fluid of
claim 13, wherein said corre$ti ¥ f@i dehasen © o
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total solids concentration of at |east 65%by 5 weight. 19. The
water—aged—correcttonr—ftui-d—of chHar T STweT e T sar - opact Tyrmg

pi gments conprises titani um di oxi de. 20* The wat er - based
corregtion fluid of 10 claim 13, wherein said filmformng system

conpri ses {gh6 g particles. 21. The wat er - bas epgrARS{ATIF ON
fluid of claim 13, wherein said filmformng system conprises a
filmform ng polyner having a glass 1 transition tenperature of |ess than
about 17[err]C. 22. ‘'The wat er - based correction fluid of

claim 13, wherein said filmformng sy'§ conprises a filmformng
pol ynmer having a gl ass transition zTrbperature of between about

10[err] C. and 20 about 30[err]C. 23 The wat er - based
correction fluid of claim 22, wherein said correction fluid conprises
a filmformng polymer havi@ dzgl s Fangition t enperature of |ess
then 17[err]C. 25 = 24. 5 The mtembaﬁad'ﬁor%ot%nn& ui d - of

claim 13, wherein said corrgct iﬁn ﬁui gco@riéeso Sa @imformng
pol ymer and includes a pignent:= = frm%brseng=Hol g¥rer<hei ght ratio of

| ess than about 5.1. 30 25. A method for providing a
corrective coati ng on +he ssur faceedf & paperesubstrase, said
nmet hod conpri si ng providing a correction fluid conprising
an opacifying pignment, water, and a filmform ng 35 systemthat provides
the correction fluid with a writeover time of about 40 seconds or
| ess, and applying said correction fluid to a =

=

(-~}

[ =]

=

==

a®

FI1G.9

PIGMENT/BINDER RATIO

COVERING POWER (SCALE 18 REPRESENTS THE
WORST COVERAGE ; 0 THE BEST)

SUBSTITUTE SHEET (RULE 26)



.29 - ITB.I’kI ng on the surface of a paper substrate ﬁ?’@}[lp%oﬂ/e a

-COHheth-ve—coatﬂ-ng—Hm—covm—s—s-aM“. Ty mﬂﬂmw

of claim 25, further 5 conprising applying a correct|ve g“t d
correetive coating.
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