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The invention relates to correction
fiuids.

Correction f£luids are used for
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
covers erronecus narkings 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
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
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
£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
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remains once the solvent has dried.

The solvent is used as the carrier for
the other ingredients in the fluid. The solvent
can be either a volit_:ile organic or water.

5 Volatile organic solvents have the advah_.l:age of

' evaporating quickly and as a result correction
fluids based on volatile organic solvents often
are ready to receive ‘a corrective marking 15-20
seconds after application. In contrast,

10 commercial water-based correction 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

15 f£luids including volatile organic solvents.

Generally, the invention relates to
water-based correction fluids that have low
writeover times, preferably less thnn 40 seconds,
and more preferably less than 30 seconds. The

20 wat:or—baaod corrcct::l.on £luids thus have a key
benefit (lw writeover time) associated with
organic solvent-based correction f£luids, but also
have the safety and envircnmental benefits
associated with water-based correction fluids.

25 Three aspscts of the invention concern
specific features that contribute to reducing the
writeover time of w_ai:or-bns.d correction fluids.

The first aspect of the invention
features a mtor-biucd correction £luid including

30 acicular parciclc-. Acicular particles are
needle-like particles l:hlt have an aspect
(length:width) ra_tio, of highexr than 1:1. The
preferred acicufl.a.r particicu‘ have an aspect ratio
of between about 5:1 and 10:1, and are less than

as about 0.1 mm in longth. Particularly preferred
acicular particlct ‘are composed of wallastonite
(calcium meul:l.lictte) . which is a mturally
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occurring mineral. A preferrsd correction fluid
includes between 45% and 60% of opae:l.fy:l.ng pigment
by weight, beeuan 12% and 16% of t.ilu-foming
polyncr by we:l.ght. b-tmen 1% and 9% of !:he
ac:lcula: pareiclcs by w.ight ¢ and between 20% and
40% (nor. preferably between 28% and 31%) of water
by m:l.ght:.

The second aspect of the mmtioﬁ.
foatu:es a ntnr-ba-nd comct:lon ﬂuid including
!:I.J.n-!oming polym-r hav:lng 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
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'(:.,
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
temperature of less t:han 17°C. by weight, between
3% and 14% of the tiln-!oming polyn-r having a
glass transition t:emp-raturc b-tw-en 10°C. and
30°C. by weight, and between 20% and 40% (and more
preferably betwesn 28% and 31%) of .wal:or by
weight. The preferred co:recticli £luid also
includes acicular particlo-.

The l:hird aspoct of tha invention
features a correction fluid hav:l.ng a total
pigment:£ilm-forming polymexr ratio between about
3:1 and about 5:1. One profor:od embodiment also
includes the leieular particles. Another
preferred embodiment includes a £ilm- forming
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pol;m.r baving a glass transition temperature of
less than 17°C. and a film-forming polymer having
a glnls I:ranl:lt:lon temperature of bstween 10°C.
and 30°C.

Each of the featured correction fluids
preferably has a v!.-co-:l.ty of between about 100
cps and 1500 cps (as manurod on a Brooktiold
Viscometer), and more p:oternbly between about 300
cps and §00 cps. In addition, each of the
featured corr-ct:l.on fluids 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
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
writecver time of water-based correction fluids.
Acicular particles and !:Lin-!orming 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
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
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_eory. it is believed that the
acicular part:l.qlgi, particularly, help form a
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-
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based correction fluid can be lubltlntially
reduced by -olecting the approprilte canpon.ntl
(and quantities of the components) that are part
of the f£ilm-forming system. Aceordingly, the
fourth aspect of the invention features a water-
based correction fluid including a film-forning
syutan that provides the correction tluid with a
writeover time of less than 40 -acondl ‘The £ilm-
£onning uyutcn.proforably includes acicula:
pa:ticlcn. a tilm-torning-polyn.r hnving a glass
transition temperature of less than about 17°¢C.,
and a £11n-£o:n1ng polyn.r hawing a glass
transition tqu-ratuz- of botuuan abeut 10°C. and
30°C. A sufficient quantity of ﬂlm-ion:l.ng
polymer is included in the system to provide the
correction fluid with a pigm-ntsfiln-tozning
polymer ratio of cquul to or less than about 5:1.
The acicular pa:ticlo- are canlidorcd a pignane
for the purpos.t of dnte:nining thn pignant:!ihn—
forming polymer: :atio.

A £ifth aspoct of the inveantion is
applying any of the £eatured correction fluids to
a substrate to cover an erroneous nu:king A
co:roctivu narking optiannlly -ub-equcntly is
applicd.

~ The dilelome in U.8.8.N. 08/240,159,
£iled May 10, 1994, which 1is allignnd to the same
assignees as the present qpplication. il '
incorporated by r.ter-nc..'_

‘As msntianed p:cviously, the correction
£fluids of the invantion have :elutivoly ‘low
writeover times and goed ouvironnnntal properties.
Additionally, the correction f£luids provide good
coverage, have good bleed resistance (even with
ball pen inks), generally have good wetting
properties on paper surfaces, and have good

" dispersion properties. Morsover, the correction
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fluids provide corrective films that are strong
but £lexible. !':I.iully, the preferred correction
£luids have a auff:l.c:l.ontly low viscosity that they
can be applied with a conventional brush
applicator.

Other features and advantages of the
invention will be apparent from the description of
the preferred aembodiments thereof, and from the
claims.

Figs. 1-3 are graphs yhich 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.

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

¥igs. 7-9 are graphs which provide
predicted covering power of agueous correet:l.on
£luids at specific acicular particlo
concentrations at vnr_!.ad pi.glu_ntstih-fo:ning
polymer ratios and hard film-forming polymer
concentrations.

The preferred correction fluid :I.ncludcs
water, an opacifying pigment, ac:!.culnz particles,
a f£ilm-forming ppl_.mr having a gllll transition
temperature of less than about 12°C., a £ilm-
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
extender pigments, other pigments to color match
the fluid to match recycled white paper, a
biocide, and a defoming agent. The preferred

PCT/USY%/01177
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correction £luid has a solid- content of a.t loa-t
65% and hl.l a pignnnt:tiln-tcminy polmr ratio
of botmcn 3:1 and 5:1. '.I.'he correction fluids
preferably have a PE of betwcan 4 and 11, more
pr.fo:nbly between 7.5 and 10.

Any -uitabh opac:l.fy.ing p:l.gncnt. having
adequate hiding ponr to cover ink mrk:l.ng- may be
utilized as the primary pigment in the corrcct::l.on
fluids. However, the pigment prefc:a.bly has an
average pnz't:lele size of less than 0.8 micrometer
(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:,
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
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.

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% Ti0,, and 4. 5% alumina. The
particle size va:ries. but 80% of the particles 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 _
compositions include 'J.'i-l'urc" R-901, T:L-Pure’
R-902; Ti-Pure® 931, Tioxide R-XL (Tioxide '
America, Inc., Columbia, mryland) and xronos 2131
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(Xronos, Inc., Houston, Texas). Other opacifying

pigments may be used, ‘either alone, but preferably

in combination with the titanium dioxide. Such
pigments include sinc sulfide and zinc oxide.

Sufficient titanium diexide 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
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
and hastens the formation of a coalesced f£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
less than 12°C. include -eyronq-actyii,c
copolymers, styrene-methacrylic copolymers,
cth.ylm-vhyl acetate copolymers, vinyl acrylices,
acrylics. Specific examples include UCAR® Latex
446 (Union Carbide, Cary, N.C., Tg = 9°C.), UCAR®
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
is nonionically stabilized. UCAR® 446 Latex
includes about 36% water and 62% copolymer of
methyl methacrylate, butyl acrylate, styrene,
methacrylic acid, and 2-hydroxyethyl acrylate. It
also includes about 0.03% formaldebyde and 0.02%
ammonia. _ _

The correction £luid should include an
amount of. a '!:_!.h;- forming polymer having a glass

PCT/US6/01177
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t:ansit::l.on temperature of less than 12'c._ that is
effective to increase tha rate of £ilm formation
without unduly decraa-ing th. .!:r.ngth of the £ilm
that is formed. The prafa:rcd correctien £luids
include hatmon about 3% and abont 12% (more
preferably between about 6% and aboul: 915) 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
trangition 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:-
than 30°C. because the polyner may thcn a.dve:-cly
impact £_:I.1|_n formation. The !il;n-toming _po_lyngr
can be styrene act'yl;le copo:_l’.ymer_l_",_ styrene-

'uethaczylzlc cbpolymct-. ethylcno-vinyl acetate

copolymers, vinyl ac:yl:lcs, a.cz-yl:lca. lxanplol
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, styrane. methacrylic acid. It also
includes about 0.1% smmonia. 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
hardness of the £41m w.i.t:hout unduly dec:caling 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
transition temperature and as a result ‘tend not to
coalesce as quickly. The qu.lnt:lty of ﬁ.ln-foming
polymer having a glass transition temperature of
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between 15°C. and about 30°C. relative to the

quantity of £ilm-forming polymer having a glass

transition temperature less than 12°C. should be

that which provides the best combinaticn of rate
5 of £ilm formation and f£film strength.

The preferred correction fluids include
between about 3% and about 12% (more prefarably
between about 6% and about 8%) of the film-forming
polymer having a glass transition temperature of

10 between 15°C. and 30°C. by weight. The preferred
weight ratioc (om a dry baais) of filn-foming
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 60:140. | |

The overall ratio of pigment (opacifying
pigment, extender b’:l.gn.nl:l. etc.) to film-forming
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
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non-bleed properties of the corroetion £1u:|.d..

'pzefeubly, the correction fluid should include

about 0.5% to S. 0%, and more prcforably 0.8% to
1.2%, of the e_at:lonic non-film-forming polymer by
weight.

The aci.eular particles incroa-e the
hardn‘n- of the film that is fomd and,
importantly, :I.nc:.ale the rate o£ £ilm _£omtion.
The prefer:‘id' acicular particles are less than
about 0.1 mm 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
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
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
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
preferably sodium salts of nala:l.c 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
dispersion of the high quantity of pigment :l__.n the
correction fluid at low viscosity and with little
or no foam generation. Other suitable
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polyelectrolytic acrylate dispersants include
TAMOL® 850, or 960. Preferably, the correction
£luid includes 0.5% to 1.5%, and more preferably
0.8% to 1.1%, of the dispersant by weight.

5 The surfactant serves as a wetting
agent. Any suitable surfactant can be used.
Preferred surfactants are noniocnic 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
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which the correction fluid is to be used. Of
course, colored correction fluid for celered paper
can also be made. Preferably, the correction
fluid should include less than 2.0% of the
colorant Ppigments by we:l.ght:. '

The biocide is used to prevent: bacteria
from cont.eninet::lng the correcl::l.on £fluid. Bacteria
attack scme polymers, and are often found dormant
in some of the :I.ngred:l.ente. e.g.. p:lgment:e. used
to manufacture correction fluids. A eufﬁ.cient:
amount: to prevent bacterial growth ehould be used.
Preferebly the correct::lon £luid includee about
0.05% to 1.0% of the biocide by weight.

| The preferred defoaning agent is Nopco“
8034 (Henkel Corp. Ambler, PA), ‘although any
defoaning agent typicelly used in correction
fluids can be used. Such defoening agents are
usually mineral oil derivatives mixed with
amorphous silica, and should be edded 'in an amount
eu!ﬁ.e:l.ent to ensure that the eorreet:len £fluid is
deaerated end does not foam when shaken.
Preferably, the correction £J.u:ld includes 0.05% to
1.0%, and more preferably 0. 21% to 0.4%, of the
defoan:l.ng agent by ive.ight.

The preferred correction fluids should
have a wr:u:eover time of :I.eee than about 35
seconds. More preferred ‘correction £1uide have a
writeovexr time of less thea ebeut 20 seconds. To
determine writ:eover tine eecordence with the
invention, the £ollewi.ng proeedure ehould be used:

1. Prepere 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 eheet: of
blank paper u-i.ng a ball pen.

3. Immerse a correction fluid brush

into the f£fluid and wipe the brush on
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the neck of the bottle twice.

4. Apply the f£luid over the mark.

5. Use a stop watch. Write the letter
B over the applied fluid 12 seconds
after application of the fluid using
a medium point ball pen (e.g., BIC
Blue).

6. Exanine the corrected marking to
d_.ti:nin. if the marking is free of
voids. -

7. chgi_t ntopp 2-6 nineteen additiomal
tiﬁob. When necassary, clean the
ball point tip before proceeding to
the next tast.

8. If 80% (or above) of the correction
na:l_:j.ngn (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.

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
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 at a humidity level of between 25%
and 35%. '

' The writeover time of aqueous correction
fluids depend in l:l.gnif.{cant part on the
components and quantity of components of the film-
forming system. 'Rdfe:fing to Figures 1-3, the
predicted writeover times of aguecus correction
fluids at specific pigment:binder (£ilm-forming
polymer) ratios are plotted on a three-dimensional
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graph against the percent acicular particles
(specifically NYAD 400) .{n ‘the p:l.gnont and the
percent hard ti:l.n-fo:n:l.ng polymer (specifically,
UCAR® 144) in the f.iln-:l.'oming polymer blend
(which also includes UCARO 446) . The graphs are
computer generated cnlculations derived from the
results of a designed o;pqﬂmant:._ The graphs
provide estimates of the quantities of acicular

patt:lclcl and huzd_- film-forming polymer that

should be included in a correction fluid at a
particular pigment to binder 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 good
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 agueous co:_:o_ct::l,on £luids at
specific pigment:f£ilm-forming polymer ratios are
plotted on a three d:l.n.nliml graph against the
percent acicular particles (NYAD 400) in the
pigment and the percent hn:d £ilm-forming polymer
(UCAR® 144) in the film-foming 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 aeict_xlar particle
(NYAD 400) levels (percent of total pigment) is
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plotted on a three-dimensional graph against the
percent hard film-forming polymer (UCAR® 144) in
the f£ilm-forming polymer blend (which also
includes UCAR® 446) and pigment:film-forming
polymer ratios. The graphs were gensrated in the
same general mannar as Figures 1-6. They provide
estimates of the pigment:binder ratio and quantity

‘of hard film-forming polymer that should be

contained in a correction fluid at a particular
acicular particle concentration in order to
provide a targeted coverage.

The following specific examples further
illustrate the invention.
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: Examples ]1-3 o
Inaredient Quantity (welght)
Watex _ 16.50 15.57 . -13.05
5 Nopcosperse 44  1.10 . 1.07  1.08
UCAR® Latex 144 16.60 - 14.64 -18.19
UCAR® Latex 446 5.50 11.34 14.08
Ti-Pure R-900  51.20 47.48 . 48.45
NYAD 400 5.70 3.75 '3.93
10 Kacpaque 108 0.00. 5.00 0.00
Bayferrox _
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 31
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.
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Weigh the spacified amount of
deiéhﬁl_.ch water to a clean mixing
cbntainc_:.;.

Weigh the specified amount of

Nopcosperse 44 (dispersant).

Attach the glass jar containing the
water and nopcblper-e 44 with a
Cowles type mixing blade and turn on
the mixer and un for 3 minutes at
500 rpm to get the water and
dispersant mixed.

Slowly add the specified amount of
NYAD 400 at 500 rpm.

Increase mixing speed to 700 rpm and
slowly add the specified amount of
titanium dioxide, Ti-Pure R-900, at
a rate that allows complete
dispersion

of the pigment. Gradually increase
mixing speed to 1000, 1400, 2100 rpm
to maintain vortex. _ '
Slowly add the specified amount of
Bayferrox 960/4 and Bayferrox 318M.
Allow the whole thing to be mixed
for 20 minutes (check mixing speed
and make sure vortex :i.-_ maintained) .
Slowly add (dropwise) Suxrfynol 104
{ca. 90% solution in water) at
aixing speed of around 1400 rpm.
Mix for 10 minutes.

Premix the specified amount of UCAR
144 with 1/4 of the specified
anmount of Nopco 8034.

Reduce mixing speed to 700 rpm and
slowly add the mixture of UCAR 144
and Nopco 8034. Stir for 5
minutes.
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Premix the _spﬁ_c:l.!.ted amount of UCAR

446 'w:l_.t:h 1_/@ of the specified

amount of Nopco 8034.
Slowly add the mixture of UCAR 446

" and Nopco 8034. Stir for 10

WO 96/23031
13.
14.
5
15.
10
16.
17.
i5
Water
Dowicil 75

20

30

35

Nopcosperse 44
Ti-Pure R-902
Kacpague 108
NYAD 400

Mars Black
Burnt Umber
UCAR Latex 446
UCAR Latex 144
surfynol 104 (
Rhoplex PR-26
Nopco 8034

minutes at '_7100 rpm.
Increase the mixing speed to around
1400 rpm and ilowly add (dropwise)
the '-pec:l.!:l-id_'. amount of Rhoplex PR-
26 and stir for 10 minutes.
Reduce mixin'g'lpeqd to 700 rpm and
slowly add the rest of the
specified amount of Nopco 8034.
Continuously mix for 5-10 minutes.
Example 4
16.28%
0.20%
0.97%
47.61%
. 5.29%
1.06%
0.24%
0.11%
S 11.76%
15.19%
So11d) 0.27%
| 0.81%
0.21%

Pigment:Film- forming polymer 3.70

Viscosity 360
PHE ' 7.92
Dry time ~ approx. 25 sec.
Contrast ratio ' 0.99

Example 4 was prepared according to the
following procedure: '

1.

Add water to iulxing veasel and place
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under mixer equipped with Cowles
tyﬁ. mixing blade.

2. Turn on mixer and set speed low.

3. Add preservative (e.g., Dowicil 75)

5 and mix for 5 minutes or until fully

dissolved.

4. Add pigment dispersing agent,
u_bpcOlpcrnc 44, and mix for 5
minutes,

10 5. Slowly add titanium pigment, Ti-Pure

| R-902, to the batch increasing
mixing speed as necessary to avoid
| agglomeration. _
6. siwly add kaoclin clay pigment,

15 Kaopagque 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 wetting 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.



WO 96/23031

PCT/USI6011TT

- 21 -
18. Mix completed _batcﬁ—nixtug_e for 30 B
minutes at medium to low speed.
Examples 5-6
Ingredient % _Weight L
5 Example § Example 6 o
Water (city) 18.27% 16.22%
Nopcosperse 44 ____t_!'.94%_ ) 0.98% _
Ti-Pure R-902 45.68% 47.75% | _
Xaopaque 108 5.08% 5.31% o -
10  NYAD-400 S 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 C 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 sec.
Viscosity 360 360
' These examples were prepared by .
procedurs analogous to the pfbecdurol used to i
25 prepare Example 4. o
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Exaxples 7-8
Ingredient % Weight
Example 7 Example 8
Watex 13.32% 14.82%
5 Nopcosperse 44 1.28% 1.13%
Ti0, R-900 46.53% - 47.91%
Kaocpague 108 3.88% 3.99%
NYAD 400 1.29% 1.33%
Mars Black : 0.23% - 0.24%
10 Burat Unber 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%
is Nopco 8034 D.21% 0.21%
Pigment:Film-
Forming polynier 3:1 3.5:1
Total solids 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.
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Nopcosperse 44
Ti~-Pure R-502
Kaopagque 108
NYAD-400

Mars Black
UCAR Latex 446
UCAR Latex l44
Surfynol 104 (
Rhoplex PR - 2
Nopco 8034
Total

PCY/USHI0L1TT

Example 9 o
% I8* Amt Is
sngr.  Ingr. Ingr. %
0.00 16.28 0.00 16.30%
1.00 0.20 0.200 0.20%
: 0.35 0.97 0.34  0.98%
1.00 47.61 47.61 47.65%
1.00 5.29 5.29  5.30%
1.00 1.06 1.06  1.06%
0.50 0.24 0.12  0.24%
0.62 11.76 7.29 11.76%
0.48 15.19 7.29 15.21%
solid) 1,00 0.27 0.27  0.27%
6 0.31 0.81 0.25  0.81%
1.00 0.21 0.21  0.21%
99.90 69.93 100.00%

Pigment Binder Ratlio = 3.70
Total Solids = 70.00%
*T8 = total solids -
Example 9 was prepared by the following

procedure.
1.

Add water to mixing vessel and place
under mixer egquipped with Cowles
type mixing blade.

Turn on mixer and set speed low.

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

Add pigment dispersing agent,
Nopcosperse 44, and mix for 5
minutes.

Slowly add the titanium pigment,
Ti-Pure R-902, to the batch
necessary to avoid agglomeration.
S8lowly add kaolin clay pigment,
RKaopagque 108, to the batch
increasing mixing speed if necessary
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to avoid agglomeration.
7. Slowly add functional acicular
. pigment, NYAD 400, to 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 inhibitor,
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.
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Exauple 10
515 Amt IS

Ingredient iogr. Ingr. Inax. %
Water (city) 0.00 23.95 0.00 22.24%
5 Dowicil 75 1,00  0.20 ©0.20 = 0.19%
Nopcosperse 44 : 0.35 0.97 0.34 0.91%
Ti-Pure R-902 ' 1.00 47.61 47.61 44.21%
Kaopaque 108 - 1.00° 5.29 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 (solid) 1.00 0.27 0.27 0.25%
15 Rhoplex PR - 26 0.31 0.81 0.25 0.76%
Ropco 8034 . 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.



—_—

I

WO 96/23031 PCT/US9601177
- 26 -
1. A water-based correction f£luid

10

is5

20

30

35

comprising an opacifying ﬁignont, a film-forming
polymer, acicular particles, and water.

2. The water-based correction £luid of
claim 1, wherein said opacifying pigment comprises
titanium dioxide. |

3. The water-based correction f£luid of
claim 1, wherein said acicular particlil comprise
calciunm 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
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
between about 45% and about 60% of said opacifying
pigment by weight, between about 6% and about 17%
of sald £ilm-forming 'poly:'nr by weight, between
about 1% and 9% of said acicular particles by
weight, and between about 20% and 40% of said
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. - |

B. The water-based correction fluid of
claim 1, wherein said film-forming polymer has a
glass transition ﬁqmpa:ature of between about
10°C. and about 30°C. '

9. The water-based correction £luid of
claim 8, wherein said correction £luid comprises a
£film-forming polymer having a £ilm-forming
temperature of less than about 17°C.
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10. The wntar-ba-.d correction fluid of
claim 9, whercin said correcl::lon fluid has a
pignnnt £ilm-forming pclymer wuight ratio of
betwaen about 5:1 and about 3:1.
11. The wntaz-bal-d correction £1u1d of
clain.l, whezrein said eorr-ction £1uid has a
pigment: £ilm-forming polymer ueight ratio of
betwuen about 5:1 and about 3:1._
12. A nnthod for providing a correctiva
coating on the surface of a paper aubstrate, said
method canprising

providing a corrcction £1uid conprising
an opacifying pigment, a a film-forming polymer,
acicular particles, and water, and .'

applying .aid corraetion £luid to a
marking on the surface of a paper subst:ate to
provide a corrective coating that covers sald
marking.
13. A water-based corrcctian fluid
comprising an qpaciiying pigment, wttor. and a
£ilm-forming system that provides the correction
fluid with a writeover time of 40 l.eond- or less.
14. The water-based corroction tluid of
claim 13, wherein said tilm—fo:ndng lyutun
provides said correction fluid with a uritaavar
time of 30 seconds or less. .
15. The uate:-bascd eoz:cctian £1uid of
clalm.ls, whezrein said filn-!o:ning system
provides said correction £luid with a writeover
time of 25 seconds or less.
16. The wnter-baled co:rectian fluid of
claim 13, wherein said filn-fozming system
provides said corroetian tluid with a uritaovar

_ time of 20 seconds or less.

17. The water-based corrcctian fluid of
claim 13, wherein said correctlon £1u1d hal a
total solids concentration of at least 60% by
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wei.ght._
18. ' The ntcr_-balod correction £luid of
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claim 13, wherein said correction fluid has a
total solids concont_i:_ation of at least 65% by
weight. _ _
19. The water-based correction fluid of
claim 13, wherein said opacifying pigment
comprises titanium dioxide.
20. The water-based correction fluid of
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
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
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. '
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.
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
system that provides the correction fluid with a
writeover time of about 40 seconds or less, and

applying said correction fluid to a
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marking on the surface of a papexr substrate to
provide a corrective coating chat covers said
26. The method of claim 25, further

5 cpnpr:laing_ applying a corrective marking to said
corrective coating.



