
WATER-BASED CORRECTION FLUID                The invention relates to
correction      fluids.                Correction fluids 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 film which effectively 10   covers erroneous markings
on the surface and can      receive a correct marking. Making a corrective 



marking over the film commonly is known an      "Writeover.
Correction fluids typically include some 15   standard ingredients,
including an opacifying     pigment (commonly titanium dioxide), a firm-
forming polymeric material, and a solvent. The     opacifying pigment is
dispersed in the fluid and     provides the basic white color which can be
toned 20  with other pigments to provide a correction fluid      closely
corresponding to the color of the paper to      which the fluid is to be
applied. The opacifying      pigment functions to obscure the erroneous
marking      over which the correction fluid ia applied. The 25
film-forming polymeric material, also known as the      binder, binds the
pigment to the paper and helps      to for. a flexible but continuous
covering that                                          -2-       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 volatile organic or water.  5   Volatile organic solvents have
the advantage 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   fluids including volatile
organic solvents.                Generally, the invention relate, to
water-based correction fluids that have low      writeover times,
preferably less than 40 seconds,      and more preferably less than 30
seconds. The 20   water-based correction fluids thus have a key
benefit (low writeover time) associated with      organic solvent-based
correction fluids, but also      have the safety and environmental benefits
associated with water-based correction fluids. 25             Three aspects
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 water-based correction
fluid including 30   acicular particles. Acicular particles are
needle-like particles that have an aspect      (length:width) ratio, of
higher than 1:1. The      preferred acicular particles have an aspect ratio
of between about 5:1 and 10:l, and are less than 3S   about 0.1 m in
length.  Particularly preferred      acicular particles are composed of
wallastonite      (calcium metasilicate), which is a naturally      



-3-      occurring mineral. A preferred correction fluid      includes
between 45% and 60% of opacifying pigment      by weight, between 12% and
16% of film-forming      polymer by weight, between 1% and 9% of the  5
acicular particle by weight, and between 20% and      40% (more preferably
between 28% and 31%) of water      by weight.                The second
aspect of the invention      features a water-based correction fluid
including 10   a film-forming polymer having a glass transition
temperature of loss than 17[err]C and a film-forming      polymer having a
glass transition temperature of      between 10[err]C and 30[err]C.The
correction fluid      optionally may include only one film-forming 15
polymer if the polymer has a glass transition      temperature of between
lO[err]C and 17[err]C.      Preferably, however, the correction fluid
includes      at least two film-forming polymers, one having a      glass
transition temperature of less than 12[err]C., 20   the other having a
glass transition temperature of      between 15[err]C and 30[err]C.  A
preferred correction      fluid includes between 45% and 60% of opacifying
pigment by weight, between 3% and 14% of the film-      forming polymer
having a glass transition 25  temperature of less than 17[err] C. by
weight, between      3% and 14% of the film-forming polymer having a
glass transition temperature between 10[err]C and      30[err]C, by weight,
and between 20% and 40% (and more 



preferably between 28% and 31%) of water by 30   weight. The preferred
correction fluid also      includes acicular particles.                The
third aspect of the invention      features a correction fluid having a
total      pigment:film-forming polymer ratio between about 35   3sl and
about 51. One preferred embodiment also      includes the acicular
particles. Another      preferred embodiment includes a film-forming
-4-       polymer having a glass transition temperature of      less than
17[err]C and a film-forming polymer having      a glass transition
temperature of between  1O[err]C.      and 30[err] C. 5             Each of
the featured correction fluids      preferably has a viscosity of between
about 100      cps and 1500 cps (as measured on a Brookfield
Viscometer), and more preferably between about 300      cps and 600 cps. In
addition, each of the 10   featured correction fluids has a total solids
content of at least 60%; more preferred correction      fluids have a total
solids content of at least      65%. Finally, each of the preferred
correction 



fluids includes a dispersing agent and a 15   surfactant.                A
fourth aspect of the invention      concerns the manner in which the
acicular      particle, the film-forming polymers, and the
pigment:film-forming binder ratio affect the 20  writeover time of
water-based correction fluids.      Acicular particles and film-forming
polymers      having a relatively high glass transition      temperature
increase the strength of the film that      is formed on the substrate. As
a result, the 25   writeover time of the correction fluid is reduced.
Lowering the pigmentsfilm-forming polymer weight      ratio and including
the acicular particles and a      film-forming polymer with a low glass
transition      temperature increase the rate at which the film 30 will
form after the correction fluid is applied      over an erroneous marking,
thus also reducing the      writeover time of the correction fluid. Without
being bound to any theory, it is believed that the      acicular particles,
particularly, help form a 35   strong composite matrix quickly on the
surface of      the fluid applied over an erroneous marking.
Thus, the writeover time of a water-             



based correction fluid can be substantially      reduced by selecting the
appropriate components      (and quantities of the components) that are
part      of the film-forming system. Accordingly, the  5   fourth aspect
of the invention features a water-      based correction fluid including a
film-forming      system that provides the correction fluid with a
writeover time of less than 40 seconds. The film-      forming system
preferably includes acicular 10   particles, a film-forming polymer having
a glass      transition temperature of less than about 17[err]C.,      and
a film-forming polymer having a glass      transition teperature of between
about 10[err]C. and      30[err]C. A sufficient quantity of film-forming 15
polymer is included in the system to provide the      correction fluid with
a pigment:film-forming      polymer ratio of equal to or loes than about
5:1.      The acicular particles are considered a pigment      for the
purposes of determining the pigment film- 20   forming polymer ratio.
A fifth aspect of the invention is      applying any of the featured
correction fluids to      a substrate to cover an erroneous marking. A
corrective marking optionally subsequently is 25   applied.
The disclosure in U.S.S.N 08/240,159,      filed May 10, 1994, which is
assigned to the same      assignee as the present application, is
incorporated by reference 30             As mentioned previously, the
correction      fluids of the invention have relatively low      writeover
times and good environmental properties      Additionally, the correction
fluids provide good      coverage, have good bleed resistance (even with 



35   ball pen inks), generally have good wetting     properties on paper
surfaces, and have good     dispersion properties. Moreover, the correction
-6-       fluids provide corrective films that are strong      but
flexible. Finally, the preferred correction      fluids have a sufficiently
low viscosity that they      can be applied with a conventional brush  5
applicator.                Other features and advantages of the
invention will be apparent from the description of      the preferred
embodiment thereof, and from the      claims. 10             Figs. 1-3 are
graphs which provide the      predicted writeover times of aqueous corre
tion      fluids at specific pigment:film-forming polymer      ratios at
varied acicular particle and hard film-      forming polymer concentration.
15            Figs. 4-6 are graphs which provide      predicted viscosities
of aqueous correction fluids      at specific pigment:film-forming polymer
ratios at      varied acicular particle and hard flma-forming      polymer
concentrations. 



20             Figs. 7-9 are graphs which provide      predicted covering
power of aqueous correction      fluids at specifie acicular particle
concentration at varied pigment:film-forming      polymer ratios and hard
film-forming polymer 25   concentrations.                The preferred
correction fluid includes     water, an opacifying pigment, acicular
particles,     a film polymer having a glass transition     temperature of
less than about 12[err]C., a film- 30   forming polymer having a glass
transition      temperature of between about 15[err]C. and about
30[err]C., a cationic non-film-forming polymer, a      dispersing agent,
and a surfactant. The preferred      correction fluid optionally may also
include 35   extender pigments, other pigments to color match      the
fluid to match recycled white paper, a      biocide, and a defoaming agent.
The preferred                                          -7-       correction
fluid has a solids content of at least       65% and has a
pigment:film-forming polymer ratio       of between 3:1 and 5:1. The
correction fluids       preferably have a pH of between 4 and 11, more  5
preferably between 7.5 and 10. 



Any suitable opacifying pigment having      adequate hiding power to cover
ink markings may be      utilized an the primary pigment in the correction
fluids. However, the pigment preferably has an 10   average particle size
of less than 0.8 micrometer       (to increase dispersibility), and has
been treated       with alumina or a combination of alumina and
silica to increase dispermibility. Titanium       dioxide is the most
preferred opacifyiug pigment, 15   as it provides for maximum hiding and is
a white      pigment which can be toned to match a variety of      bright
paper stock colors. Suitable titanium      dioxide pigment  include
commercially available      rutile titanium dioxides and anatase titanium
20   dioxides, or blends or mixtures of theme which      preferably have an
average particle size between      approximately 0.2 micron to 0.4 micron
and an      average oil absorption of about 16 g/100 g      pigment. 25
The preferred titanium dioxide Is Ti-      Pure[err] R-900 (DuPont,
Wilmington, DE), which is a      rutile titanium dioxide composition
manufactured      by the chloride process. This composition      includes
about 94% TiO[err], and 4.5% alumina. The 30   particle size varies, but
80% of the particles are      0.4 micron or smaller, and 90% of the
particles      are under 0.6 micron. The pH of Ti-Pure[err] R-900 in
an aqueous suspension in approximately 8.2.                Other suitable
titanium dioxide 35   compositions include Ti-Pure[err] R-901, Ti-Pure[err]
R-902; Ti-Pure[err]  931, Tioxide R-XL (Tioxde      America, Inc.,
Columbia, Maryland) and Eronos 2131     



(Kronos, Inc.,  Houston, Texas). Other opacifying,      pigments may be
used, either alone, but preferably      in combination with the titanium
dioxide. Such      pigments include zinc sulfide and zinc oxide.  5
Sufficient titanium dioxide should be      included so that a mark on paper
is not visible      after curing, but not so much that it interferes
with the formation of a solid film or raises the      pigment: film-forming
polymer weight ratio above 10   about 4:1.  Preferably, the correction
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[err]C is soft 15   and
hastens the formation of a coalesced film      after application. The more
preferred soft film-      forming polymers have a glass transition
temperature of loss than lO[err]C. Film-forming      polymers having a
glass transition temperature of 20   less than 12[err]C include
styrene-acrylic      copolymers, styrene-metbacrylic copolymers,
ethylene-vinyl acetate copolymers, vinyl acrylics,      acrylics. Specific
examples include UCAR[err] Latex      446 (Union Carbide, Cary, N.C., Tg -
9[err]C.), UCAR[err] 25   100, 76 RES 4170, Airflex 426, UCAr[err] 354, and
UCAR[err] 415. UCAR[err]  Latex 446 is a particularly      preferred
film-forming polymer with a low glass 



transition temperature.  It is a latex emulsion      including synthetic
acrylate/styrene polymers that 30   is nonionically stabilized.  UCAR[err]
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 fluid should include an
amount of a film-forming polymer having a glass
-9-       transition temperature of less than 12[err]C. that is
effective to increase the rate of film formation      without unduly
decreasing the strength of the film      that is formed.  The prefrred
correction fluids  5   include between about 3% and about 12% (more
preferably between about 6% and about 9%) of the      film-forming polymer
having a glass transition      temperature of less than 12[err]C. by
weight.                The film forming polymer having a glass 10
transition temperature of between 15[err]C. and 30[err]C.      is included
in the correction fluid to increase      the hardness (strength) of the
film that is 



formed. The glass transition temperature of the      film-forming polymer
preferably is not greater 15   than 30[err]C. because the polymer may then
adversely      impact film formation. The film-forming polymer      can be
styrene acrylic copolymers, styrene-      methacrylic copolymers,
ethylene-vinyl acetate      copolymers, vinyl acrylics, acrylics.
Examples 20   include UCAR[err] Latex 144 (Union Carbide) (Tg =
20[err]C.), UCAR[err] 503, UCAR[err] 422, and UCAR[err] 518.      UCAR[err]
Latex 144 is particularly preferred.   UCAR[err]      144 includes about
52% water and 48% copolymer of      butylacrylate, styrene, methacrylic
acid.  It also 25   includes about 0.1% ammonia.                The
correction fluid should include an      amount of a film forming polymer
having a glass      transition temperature of between about 15 [err]C  and
about 30[err]C. that is affective in increasing the 30   hardness of the
film without unduly decreasing the      rate of film formation.
Film-forming polymers      having glass transition temperatures within this
range typically are significantly harder than      film-forming polymers
having a lower glass 35   transition temperature and as a result tend not
to      coalesce as quickly. The quantity of film-forming      polymer
having a glass transition temperature of            



-10-       between 15[err]C  and about 30[err]C. relative to the
quantity of film-forming polymer having a glans      transition temperature
less than 12[err]C. should be      that which provides the best combination
of rate  5   of film formation and film strength.                The
preferred correction fluids include      between about 3% and about 12%
(more preferably      between about 6% and about 8%) of the film-forming
polymer having a glass transition temperature of 10   between 15[err]C. and
30C. by weight. The preferred      weight ratio (on a dry basis) of
film-forming      polymer tg between 15[err]C. and 30[err]C.) to film-
forming polymer (glass transition temperature less      than 126C.) 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      pigment, extender pigments, etc.) to film-forming
polymer also affects the rate of film formation. 20   The smaller the
ratio, the more film-forming      polymer present, and the faster the film
will      form. But too little pigment, in particular the      opacifying
pigment, may result in insufficietn      coverage of the underlying
erroneous marking. 25   Preferably the correction fluids include a
pigment film-forming polymer ratio of between      about 5:1 and about 3:l,
and more preferably      between about 4:1 and about 3.7:l.
The cationic non-film-forming polymer 30   inhibits bleeding of the
underlying ink marking,      particularly when the ink marking includes a
water      soluble dye, as is typically present in ball pen      ink. The
preferred cationic non-film-forming      polymers are acrylicsi a
particularly preferred 



33   polymer is Rhoplex[err]  PR-26, (Rohm & Haas,      Philadelphia).
Enough of the cationic non-film-      forming polymer is used to achieve
the desired                                         - 11 -       non-bleed
properties of the correction fluid.      Preferably, the correction fluid
should include      about 0.5% to 5.0%, and more preferably 0.8% to
1.2%, of the cationic non-film-forming polymer by  5 weight.
The acicular particles increase the      hardness of the film that is
formed and,      importantly, increase the rate of film formation.      The
preferred acicular particles are less than 10   about 0.1mm in length, and
have an aspect ratio      of between about 15:1 and about 2:1, and more
preferably have an aspect ratio of between about      5:1 and about 10:1.
Particularly preferred      acicular particles are composed of calcium 15
metasilicate and are sold under the tradenaue NYAD      400 (NYCO Minerals,
Inc., Willlboro, NY).                The preferred correction fluid
includes      a sufficient quantity of acicular particles to 



meaningfully increase the rate of film formation 20   and strength of the
film, and to reduce the      viscosity of the film, but not so much that
the      obscuring power of the fluid or flexibility of the      film are
significantly decreased. Preferably the      correction fluid includes
between about 0.5% and 25 about 9% (more preferably between about 1% and
about 5%) of the acicular particles by weight.                The preferred
pigment dispersants are      sodium salts of carboxylate polyelectrolytes
such      as Nopcouperse[err]44 (Henkel Corp. , Ambler, PA), or 30
preferably sodium salts of maleic anhydride      copolymers, e.g.,
TAMOL[err] 731 SD (Rohm & Haas,      Philadelphia, PA), or sodium salts of
poly-      methacrylic acid. Such a dispersant should be      added in a
sufficient amount to ensure complete 35   dispersion of the high quantity
of pigment in the      correction fluid at low viscosity and with little
or no foam generation. Other suitable
- 12 -       polyelectrolytic acrylate diupermants include      TANOL[err]
850, or 960. Preferably, the correction      fluid 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 nonionic and include      acetylenic diols and
alcohols such as Surfynol[err]      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 preferably      0.45% to 1.5%, of the surfactant by weight.
Preferred extender pigments include 15   kaolin ("China") clay, such an
Kaopaque[err] 10S (Dry      Branch Kaolin Co., Dry Branch, GA), which
includes      greater than 97% kaolin clay
(Al[err]O[err][err]2SiO[err]2H[err]0),      less than 3% water, and 0.35%
of a sodium      polyacrylate/soda ash dispersant. Other suitable 20
kaolin clays are McNamee Clay (R.T. Vanderbilt,      Inc., Norwalk,
Connecticut) and Huber 40C (J.M.      Huber Corp., Macon, Georgia). The
extender      pigment in 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 weight.                To color match,
e.g., lined notebook      paper, the titanium dioxide primary pigment can
be 30   tinted with other pigments, such as black, burnt      umber, and
blue, using standard color matching      techniques. The preferred black
pigment is an      aqueous dispersible carbon black such as Mars
Black. A preferred Burnt Umber pigment is Burnt 35   Umber W-3247,
Auramperse[err] Engelhard Chemical,      N.J.). These colorants are used in
amounts to      color match the shade of white of the paper on   



- 13 -       which the correction fluid in to be used. Of      course,
colored correction fluid for colored paper      can also be made.
Preferably, the correction      fluid should include less than 2.0% of the
5   colorant pigments by weight.                The biocide is used to
prevent bacteria      from contaminating the correction fluid. Bacteria
attack some polymers, and are often found dormant      in some of the
ingredients. e.g.. pigments, used 10   to manufacture correction fluids. A
sufficient      amount to prevent bacterial growth should be used.
Preferably the correction fluid includes about      0.05% to 1.0% of the
biocide by weight.                The preferred defoaming agent is
Nopco[err] 15   6034 (Henkel Corp. Ambler, PA, although any      defoaming
agent typically used in correction      fluid can be used. Such defoaming
agents are      usually mineral oil derivatives mixed with      amorphous
silica and should be added in an amount 20   sufficient to ensure that the
correction fluid is      deaerated and does not foam  when shaken
Preferably, the correction fluid includes 0.05% to      1.0%, and more
preferably 0.21% to 0.4%, of the      defoaming agent by weight. 



25             The preferred correction fluids should      have a writeover
time of less than about 35      seconds. More preferred correction fluids
have a      writeover time of less than about 20 seconds. To      determine
writeover time accordance with the 30  invention, the following procedure
should be used:                1. Prepare 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 wheet of 35
blank paper using a ball pen.                3.  Immerse a correction fluid
brush                    into the fluid and wipe the brush on
- 14                     the neck of the bottle twice.                4.
Apply the fluid over the mark.                5. Use a stop watch. Write
the letter                    B over the applied fluid 12 seconds  5
after application of the fluid using                    a medium point ball
pan (e.g., SIC                    Blue) .                6. Examine the
corrected marking to                    determine if the marking is free of



10                 voids.                7. Repeat steps 2-6 nineteen
additional                    times. When necessary, clean the
ball point tip before proceeding to                    the next test. 15
B.  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                    writeover time. 20
9.  If less than 80% of the correction                    markings are 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 25                 at the same time are free of
voids                    and record that time as the
writeover time.      The test procedure is carried out at room
temperature and at a humidity level of between 25% 30   and 35%.
The writeover time of aqueous correction      fluids depend in significant
part on the      components and quantity of components of the film-
forming system. Referring to Figure. 1-3, the 35   predicted writeover
times of aqueous correction      fluids at specific pigment:binder
(film-forming      polymer) ratios are plotted on a three-dimensional



- 15 -       graph against the percent acicular particles
(specifically NYAD 400) in the pigment and the      percent hard
film-forming polymer (specifically,      UCAR[err]  144) in the
film-foaming polymer blend  5   (which also includes UCAR[err] 446). The
graphs are      computer generated calculations derived from the
results of a designed experiment. The graphs      provide estimate, of the
quantities of acicular      particle and hard film-forming polymer that 10
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 15   applied with a brush, and, of course, provide good
coverage of the underlying marking. The viscosity      and covering power
of the correction fluids, like      the writeover time, depend in
significant part on      the components (and on the quantity of the 20
component) used in the film-forming system.                Referring to
Figures 4-6, the predicted      viscosities of aqueous correction fluids at
specific pigment:film-forming polymer ratios are      plotted on a three
dimensional graph against the 25   percent acicular particle  (NYAD 400) in
the      pigment and the percent hard film-forming polymer      (UCAR[err]
144) in the film-forming polymer blend      (which also includes UCAR[err]
446). The graphs are      generated in the same general manner as with 30
Figures 1-3. They provide estimates of the 



quantities of acicular particles and hard film-      forming polymer that
should be included in      correction fluid at a particular pigment:binder
ratio to provide a targeted viscosity. 35             Referring to Figures
7-9, the predicted      covering power at three fixed acicular particle
(NYAD 400) levels (percent of total pigment) is
- 16 -       plotted on a three-dimensional graph against the      percent
hard film-forming polymer (UCAR[err] 144) in      the film-forming polymer
blend (which also      includes UCAR[err] 446) and pigment:film-forming  5
polymer ratios.  The graphs were generated in the      same general manner
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 10   acicular particle concentration in
order to      provide a targeted coverage.                The following
specific examples further      illustrate the invention.    



- 17 -                          Examples 1-3      Ingredient
Quantity (weight)                     Example 1   Example 2   Example    3
Water            16.90       15.57        13.05  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       47.48       48.45      NYAD 400       5.70        3.75
3.93 10   Kaopaque 10S      0.00        5.00         0.00      Bayferrox
Yellow 960/4      0.00        O.00        0.03        Bayferrox 318K
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 sec      13 sec
Viscosity         370 cps     528 cps     530 cps   25    "Home-made" stock
solution containing 86%      Surfynol 104 and 14% water, all by weight.
Examples 1-3 were prepared by the      following procedures
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
period of four                    to eight hours.
- 18 -                 2. Weigh the specified amount of
deionixed water to a clean mixing                    container.
3. Weigh the specified amount of  5                 Nopcosperse 44
(dispersant).                4. Attach the glass jar containing the 



water and Nopcosperse 44 with a                    Cowles type mixing blade
and turn on                    the mixer and run 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,
Si-Pure R-900, at                    a rate that allows copplete
dispersion                    of the pigment. Gradually increase 20
mixing speed to 1000, 1400, 2100 rpm                    to maintain vortex.
7. Slowly 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
is maintained).                9. slowly add (dropwise) Surfynol 104
(ca. 90% solution in water) at                    mixing 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                    amount 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.      



- 19 -                 13. Premix the specified amount of UCAR
446 with 1/4 of the specified                    amount of Nopaco 8034.
14. Slowly add the mixture of UCAR 446  5                 and Nopco 8034.
Stir for 10                    minutes at 700 rpm.                15.
Increase the mixing speed to around                    1400 rpm and slowly
add (dropwise)                    the specifled amount of Rhoplex PR- 10
26 and stir for 10 minutes.                16. Reduce mixing speed to 700
rpm and                    slowly add the rest 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-902                 47.61% 20    Kaopaque 108
5.29%      NYAD 400                       1.06%      Mars Black
0.24%      Burnt Umber                    0.11%      UCAR Latex 446
11.76% 25   UCAR Latex 144                15.19%      Surfynol 104 (Solid)
0.27% 



Rhoplex PR-26                  0.81%      Nopco 6034
0.21%       Pigment:Film-forming polymer   3.70 30   Viscosity
360      PH                             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 vessel and place
-20-                     under mixer equipped with Cowles
type 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,                    Nopcosperse 44, and six for 5
minutes 10             5.  Slowly add titanium pigment, Ti-Pure
R-902, to the batch increasing 



mixing speed an necessary to avoid                    agglomration.
6. slowly add kaolin clay pigment, 15                 Kaopaque 10S, to the
batch                    increasing mixing speed if necessary
to avoid agglomeration.                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. Add Burnt Umber colorant. 25             11. Mix colors for 5 minutes.
12. Add Binder A, UCAR Latex 446.                13. Add Binder 8, UCAR
Latex 144.                14. Mix batch for 10 minutes.                15.
Slowly add substrate wetting agent, 30                 surfynol 104.
Surfynol 104 is a                    solid at room temperature and must
be heated to at least 55[err]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.           



- 21 -                  18. Mix completed batch mixture for 30
minutes at medium to low speed.                             Examples 5-6
Ingredient                  % Weight  5                             Example
5        Example 6      Water (city)              18.27%           16.22%
Nopoosperse 44             0.94%            0.98%      Ti-Pure R-902
45.68%           47.75%      Kaopaque 108              5.08%
5.31% 10  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:l           3.7:1 20
Total solids              70%             70%      Writeover time
< 25 sec.       < 25 sec.      Viscosity             360             360
Those examples were prepared by      procedure analogous to the procedures
used to 25   prepare  Example 4.     



- 22 -                           Examples 7-8         Ingredient
%Weight        Water                   13.32%           14.82%  5
Nopcosperse 44           1.28%            1.13%      TiO[err] R-900
46.53%           47.91%      Kaopaque 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% 15   Nopco 8034
0.21%            0.21%        Pigment: Film      Forming polymer
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. 



- 23 -                 Ingredient         %TS*  Amt.    TS     % Ingr.
Ingr.  Ingr.    5  Water (city)           0.00  16.28   0.00  16.30%
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%       Kaopaque 10S          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%       Nopoo 8034            1.00   0.21   0.21
0.21%       Total                       99.90  69.93  100.00%       Pigment
Binder Ratio = 3.70       Total Solids = 70.00%  20   *Ts = total solids 



Example 9 was prepared by the following       procedure.                 1.
Add water to mixing vessel and place                     under mixer
equipped with Cowles  25                type mixing blade
2. Turn on mixer and set speed low.                 3. Add preservative,
Dowicil 75, and                     mix for 5 minutes or until fully
dissolved.  30            4. Add pigment dispersing agent,
Nopoosperse 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.  slowly add kaolin clay pigment,                     Kaopaque 10S, to
the batch                     increasing mixing speed if necessary
- 24 -                     to avoid agglomeration.                7. Slowly
add functional acicular                    pigment, NYAD 400, to the
batch Increasing mixing speed as 



5                 necessary to avoid agglomeration.                B. Mix
batch for 15 minutes.                9. Add Mars 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. Slowly add substrate wetting agent,
Surfynol 104. NOTE: Surfynol 104                    is a solid at room
temperature and 15                 must be heated to at least 55[err]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
to low speed.                                          - 25 -     



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
10S           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  10.92%      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%      Nopco 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 correction fluids
can be      used in conventional battle and brush application, 25   as well
as other known correction fluid      applications.                Other
embodiments are within the claims.           



- 26 -                           C L A I M 8      1.        A water-based
correction fluid      comprising an opacifying pigment, a film-forming
polymer, acicular particles, and water.  5   2.        The water-based
correction fluid of      claim 1, wherein said opacifying pigment comprises
titanium dioxide.      3,        The water-based correction fluid of
claim 1, wherein said acicular particles comprise 10   calcium
metasilicatee      4.        The water-based correction fluid of      claim
1, wherein said acicular particles have an      aspect ratio of between
about 5:l and about 10:1.      5.        The water-based correction fluid
of 15   claim 1, wherein said correction fluid includes      between about
1% and about 9% of said acicular      particles by weight.      6.
The water-based correction fluid of      claim 1, wherein said correction
fluid includes 20   between about 45% and about 60% of said opacifying
pigment by weight, between about 6% and about 17%      of said film-forming
polymer by weight, between      about 1% ad 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
claim 1, wherein said film-forming polymer has a      glass transition
temperature of between about      lO[err]C. and about 30[err]C. 



9.        The water-based correction fluid of 35   claim 8, wherein said
correction fluid comprises a      film-forming polymer having a
film-forming      temperature of less than about 17[err]C.
- 27 -       10.       The water-based correction fluid of      claim 9,
wherein said correction fluid has a      pigment:film-forming polymer
weight ratio of      between about 5:l and about 3:1.  5   11.       The
water-based correction fluid of      claim 1, wherein said correction fluid
has a      pigment:film-forming polymer weight ratio of      between about
5:1 and about 3:1.      12.       A method for providing a corrective 10
coating on the surface of a paper substrate, said      method comprising
providing a correction fluid comprising      an opacifying pigment, a
film-forming polymer,      acicular particles, and water, and 15
applying said correction fluid to a      marking on the surface of a paper
substrate to      provide a corrective coating that covers said
marking. 



13.       A water-based correction fluid 20   comprising an opacifying
pigment, water, and a      film-forming system that provides the correction
fluid with a writeover time of 40 seconds or less.      14.       The
water-based correction fluid of      claim 13, wherein said film-forming
system 25   provides said correction fluid with a writeover      time of 30
seconds or less.      15.       The water-based correction fluid of
claim 13, wherein said film-forming systam      provides said correction
fluid with a writeover 30   time of 25 seconds or less.      16.       The
water-based correction fluid of      claim 13, wherein said film-forming
system      provides said correction fluid with a writeover      time of 20
seconds or less. 35   17.       The water-based correction fluid of
claim 13, wherein said correction fluid has a      total solids
concentration of at least 60% by                                        -
28 -       weight.      18.       The water-based correction fluid of
claim 13, wherein said correction fluid has a 



total solids concentration of at least 65% by  5 weight.      19.       The
water-based correction fluid 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 1   transition temperature of less than
about 17[err]C.      22.       The water-based correction fluid of
claim 13, wherein said film-forming system      comprises a film-forming
polymer having a glass      transition temeperature of between about
10[err]C. and 20   about 30[err]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
then 17[err]C. 25   24.       The water-based correction fluid of
claim 13, wherein said correction fluid comprises      a film-forming
polymer and includes a pigment:      film-forming polymer 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 fluid comprising
an opacifying pigment, water, and a film-forming 35 system that provides
the correction fluid with a      writeover time of about 40 seconds or
less, and                applying said correction fluid to a   



- 29 -      marking on the surface of a paper substrate to     provide a
corrective coating that covers said     marking.     26.       The method
of claim 25, further 5   comprising applying a corrective marking to said
corrective coating.    


