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AQUEOUS CORRECTION FLUIDS

The invention relaées to aqueous
correction fluids. )

Correction fluids qﬁe used for

5 obscuring handwritten, typewfitten, photocopied,
or laser printed markings on paper. Generally,
a correction fluid is applied, in liquid form,
to a marking on a paper surfgce. and then
allowed to dry to form a filﬁ,which effectively
10 covers the underlying marking and is capable of
receiving a corrective markiﬁg.

Water-based correcﬁion fluids
typically include a pigment, e.g., titanium
dioxide, and a latex binder ﬁhich is usually an

1is agqueous polymer emulsion, e.g., an acrylic
copolymer or ethylene vinyl gcetate (EVA)
emulsion. While water-basedrfluids are better
for the environment than solyent based systems,
the water and/or any organiétsclvents formulated

20 into agqueous based correction fluids have a
tendency to dissolve or solubilize the dyes
present in the underlying mﬁ;king, causing
"bleeding® or "smudging" of the underlying ink
marking into the liquid correction fluid, which

25 results in a discoloration_g} the dried £ilm.
The latex binder can, in some formulations,
reduce the dissolution of gﬁﬁerlying markings to



WO 96/01878 PCT/US9S/08269

-2 -

which the £fluid is applied, but they often do
not prevent the problem of bleeding or smudging
entirely. "Non-water-fast" inks, e.g., porous
or rollerball pen inks, are especially difficult
5 to cover with aqueous correction fluids without
bleeding of the marking into the correction
fluid.
The correction fluids of the invention
have improved bleed resistance, particularly

10 when used to correct non-water-fast inks, and
have excellent hiding power, allowing the
correction fluid to completely obscure most or
all markings.

The improved correction fluids avoid

15 the problem of bleeding by including a cationic
stain blocking agent. The correction fluids
also include an opacifying agent which is
formulated to provide excellent hiding power.
Preferably, the opacifying agent includes a

20 blend of a titanium dioxide 'and a clay which
have particular physical properties and which
are provided in a specific ratio, so that the
blend acts in combination with the selected
stain blocking agent to provide the correction

25 £fluid with good hiding power.

In one aspect, the invention features
a correction fluid which inecludes, as a catiocnic
' stain blocking agent, ABCO Experimental Size E-
700; water; and an opacifying agent.

30 Preferably, the copacifying agent includes a
blend of a titanium dioxide that is amphoteric
over a pH range of 2-12 with an acid activated
clay. More preferably, the acid activated clay
is anionic over a pH range of 2-12 and has a

35 Zeta-potential that is substantially constant
over a pH range of 2-12, and the titanium
dioxide has an isoelectric point (Zeta-potential
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= 0) at a pH between 7 and 9. The titanium
dioxide and clay are preferably provided in a
ratio of f£from about 0.5:1 to 0.9:1, more
preferably 0.6:1 to 0.8:1. Preferably, the
correction fluid includes between 41 and 56%,
and more preferably between 45 and 53%, of the
opacifying pigment by weight. Preferably, the
correction fluid‘thus includes between 25 and
33%, and more preferably between 27 and 31% of a
rutile TiO, by weight, and between 16 and 23%,
and more preferably between 18 and 21%, of an
acid activated clay by weight. The preferred
fluid further includes at least 40%, more
preferably between 41 and 53% of the stain
blocking agent by weight, and between 0 and 10%,
more preferably between 0 and 9% water by
weight, based on the total weight of the
correction fluid.

In another aspect, the invention
features a correction fluid which includes, as a
cationic stain blocking agent, a polymer
selected from WORLEECRYL 7712, WORLEECRYL 7712E
and WORLEECRYL 7712W; water; and an opacifying
agent that includes a blend of a titanium
dioxide that is amphoteric over a pH range of 2-
12 with an acid activated clay. Preferably, the
clay is anionic over a pH range of 2-12 and has
a Zeta-potential that is substantially constant
over a pH range of 2-12, and the titanium
dioxide has an isoelectric point (Zeta-potential
= 0) at a pH between 7 and $. The titanium
dioxide and clay are preferably provided in a
ratio of £rom about 0.7:1 to 1.2:1, more
preferably 0.8:1 to 1.1:1. Preferably, the
correction £luid includes between 42 and 58%,
and preferably between 45 and 55%, of the
opacifying pigment by weight. Preferably, the
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correction fluid thus contains between 22 and
'30%, and more preferably between 24 and 28% of a
rutile Tioz by weight, and between 20 and 28%,
and more preferably between 22 and 26%, of an
5 aoid activated clay by weight.' The fluid
further includea between 21 and 29%, more
| preferably between 22 and’ zs% of wom.m:cnn 7712
by weight, and between 22 and 28%, more _
preferably between 23 and 27% water by weight,
10 based on the total weight of the correction
£fluid. The correction fluid can further include
between 1 and 2% of a wetting agent. )

In both aspecte, it is preferred that
the opacifying pigment include a blend of rutile

15 titanium dioxide and an acid activated clay
compoeition. ':I‘.‘he titanium dioxide preferably
has an average particle diameter of leee than
0.8 micrometer and a hydrophilic surface. The

_ _hydrophilic surface can result from surface

20 treatment of ‘the titanium dioxide particlee with
alumina or a combination of alumina and silica.
A preferred clay is an acid activated bentonite
clay. "In eome preferred embodimente, the
correction ‘fluid further includee a nonionic,

25 cationic and/or amphoteric wetting agent.

' The invention also features methods of
covering a non-water fast ink marking on paper

| by applying to the non-water-faet ink marking on
the paper a correction £luid of the invention,

30 and_allowing the correction fluid to dry.

In another aepect, the invention
features a method of making a correction £fluid,
including: (a) selecting a euitable ‘quantity of
a cationic polymer capable of inhibiting bleed

35 of anionic dyes found in aqueoue inks; (b)
determining a ratio ‘of an acid activated clay to
an alumina and/or silica treated Ti0,, so that
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the ratip, when used in conjypction with said
quantity of cationic polymer, will fully
obacure, without cbservable bleed, markings made
with a Papermate metal rollex ball blue ink pen
on notepad paper (TOPS "The Legal Pad"™ Wide Rule
Gum 10 No. 7525, Tops Businegs Forms, St.
Charles, IL.), when the pen iz used to form a

‘line of circles on the papex, and the correction

fluid is applied at a uniform wet f£ilm thickness
of 1.5-2.0 mils over the cirgles using a
drawdown bar, and {(c¢) combining the catiomic
polymer, the clay and the titanium dioxide with
a sufficient quantity of water to provide an
aqueocus correction fluid. Preferably, the
wmethod also includes the step of selecting an
acid activated clay that is anionic over a pH
range of 2-12 and has a Zeta-potential that is
substantially constant over a pH range of 2-12.

As used herein, the term "non-water-
fast ink®” refers to an ink that contains ome or
more dyes that are soluble in or resolubilized
by the water and/or organic solvents present in
an aqueous based correction fluid that is
applied to a marking made with the ink.

As used herein, a "stain blocking ageant" is a
cationic polymer that has the ability to bind
anionic dye and prevent the dye from moving
through the correction fluid, and unacceptably
discoloring the dried corréctive £iim.

As used herein, épe term “Zeta-
potential® refers to the pg;ential difference
produced at a solid-liquid interface due to ions
absorbed from thé moving soiution. Zeta-
potential is generally measured by
electrophoresis. .

Other features %qd advantages of the
invention will be apparen;‘from the description
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of the preferred embodiments, and from the
claims. ' ' - '

Fig. 1 is a graph showing ‘the Zeta-
potential over pH range 2-11 of an acid

activated clay and a titanium ‘dioxide that are
suitable for use in a correction fluid of the

 The preferred correction fluids

include a cationic stain blocking agent, water;

an opacifying pigment containing a blend of a

_titanium dioxide which’ includes ‘at lealt 94%
'Tioz that is surface treated’ with ‘alumina or a ‘

combination of alumina ‘and silica and a clay -
that is ahionic over a g-:4 range of 2-12 and has
a Zeta- potential that is substantially ‘constant

‘over the same range, black, brown, red, and

yellow pigments as colorants to color match

:different shades of white paper, "and a defoaming

agent. These correction’ fluids have a pH of

'between 3 and 9, and preferably between 4 and 6.

One preferred stain blocking agent is
Worleecr?l 7712 (Worleecryl-Chemie GmbH,
Germany). This particular stain blocking agent
contains about 40% acrylic poiymer, about 20%
isopropanol and about 40% water, and has a pH of
approximately SQﬁ; The'acrblic”polymer is a
poly(amino'alkylfmethacrylater which comprises a
terpolymer of ethyl acrylate,fmethYI '
methacrylate and dimetbyl aniino ethyl
methacrylate (EA/MMA/DMAEMA terpolymer),
containing approximately 34% of EA, 37% of MMA,
and 19% of DMAEMA by weight, respectively.
DMAEMA is an amine functional acrylic monomer,
which, when in the terpolymer is neutralized to
a pH of about 5.0, is protonated and carries a
positive'cbargé (i.e., is ‘quaternized).
Worleecryl:77l2w and 7712Ewpolymere'are also
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suitable: " These polymers cont&in the same
relative proportions of EA, MMA and DMAEMA as
Worleecryl 7712, but vary in volatile content
and molecular weight. Worleecryl 7712W contains
25% solids content in water, while 7712E
contains a 40% solids content in a 1:1
water/ethanol solution. The molecular weights
are as follows: 7712 and 7712E: 41,000; 7712W:
57,000, The viscosities at 20° of each solution
are as follows: 7712: 3000-5000 mPa-s; 7712W:
300-800 mPa-s; 7712E: 5000-7000 mPa-s.
Worleecryl 7712, 7712W and 7712E all have pH
values of approximately 5.

Another preferred stain blocking agent
is ABCO E-700 (ABCO Industries, Inc., Roebuck,
South Carolina). This stain blocking agent
comprises an agueous poly(amino alkyl
methacrylate) hydrosol, i.e., a colloidal
suspension of an acrylic copolymer in water
containing 20-30% (on monomer weight) of an
amine functional monomer. The amine functional
monomer of the copolymer is post-neutralized
with acetic acid to render the polymer more
water-soluble. The hydroscl has a solids
content of from 15-25% by weight, and a pH of
from about 4.5 to 5.5. The hydrosol has a
viscosity of less than 300 ¢ps RVI. The polymer
has a Tg of less than about 25°C.

The relative proportions of the stain
blocking agent, titanium diexide, clay and water
will differ, depending upon whether the selected
stain blocking agent is a WORLEECRYL polymer or
the E-700 polymer.

Enough of the stain blocking agent
must be used to achieve the:desired non-bleed
properties of the correctiom fluid. In effect,
thig cationic polymer intexacts and binds with
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the anions from the ball-point pen ink- that
-cause the bleeding befcrejthéyjhave a chance to
‘bleed through the corrective coating.:
Preferably, the correction £luid should include
5 at least 40%,-and=morewpre£er§bly 41 to 53%, of
the E-700 polymer, orvébout*21@&6429%}ﬂmore- '
‘preferably 22 to 28%, of the WORLEECRYL 7712
polyﬁer, by weight of the total composition.
Too little of the stain blocking agent will not
10 effectively prevent bleed, while too much may
cause a significant increase in viscosity and
loss: of coverage. AT |
- The stain blocking agent primary
serves as a binder;-enablinggthe'correction
15 fluid to effectively blnd pigmgn£s'tb paper and
form a continuous dry £ilm at room temperature.
The dried £ilm should be receptive to correcting
marks without cracking and flaking off the
paper. . L o |
20 o - A sufficient amount of water should be
used'to-make the £luid thiﬁ.enough to be easily
applied to paper, e.g., by a brush. Adjustﬁents
are made by first measuring the viscosity of the
composition at a relatively low water level, and
25 then adding incremental amounts of water until
the desired viscosity is cbtained. Tt is
preferred-thatfsufficient witerfbe added to
provide a viscosity from about 300 to 1000 cps
as measured on a Brookfield Viscometer. Too
- 30 ° much water would undesirably-ihCrease the drying
time of the fluid. Preferably, when the E-700
' polymer'Ié-éelec:ed;-the cofrecﬁipn-fluid should
include 0.0 to 10%, and more preéferably 0.0 to
9%, water by weight of the total composition;
35 when a WORLEECRYL polymer is selected, .the
correction £luid should include about 22 to 28%,
bore preferably 23 to 27% water by weight of the
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Preferred grades o# titanium dioxide
have a small average particle-size, preferably
less than 0.8 micrometer, to increase
dispersibility, and are treated with alumina or
a combination of alumina and silica to provide
the pigment with a hydrophillic surface.

Suitable titaniuﬁ dioxide pigments include
commercially available rutile titanium dioxides
and anatase titanium dioxides, or blends or
mixtures of these which preferably have an
average particle size betweey approximately 0.2
to 0.4 microns and an averag; oil absorption of
about 16 g/loo g pigment.

The preferred titanium dioxide is Ti-
Pure® R-900 (DuPont, Wilmington, DE), which is a
rutile titanium dioxide comﬁésitzon manufactured
by the chloride process. This composition
includes a minimum of about 94% TiO,, and 4.5%
alumina. The particle size varies, but 80% of
the particles are 0.4 microns or smaller, and
90% of the particles are under 0.6 microns. The
pH of Ti-Pure® R-900 in an agueous suspension is
about 8.2.

Other suitable titan;um dioxide
campos;tions include Tioxide (Tioxide America,
Inc., Columbia, Maryland) qu Kronos (Kronos,
Inc., Houston, Texas). Prdferably, when the E-
700 polymer is used, the correction fluid will
preferably include from about 25 to 33%, and
more preferably 27 to 31%,:pf the titanium
dioxide bf weight of the total composition; when
a WORLEECRYL polymer is selected, the correction
fluid will preferably include from about between
22 and 36%. and more prefarébly between 24 and
28% of the rutile TiO, by waight. Suitable
titanium diox1de compositiona are amphoteric
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over a pH range of 2-12, i e., they have a |
positive Zeta-potential at a pH of less than
about 7, a negative Zeta potential at a pH of
_ greater than about 9, and an isoelectric point
5 (Zeta-potential = O) between 7 9 pH. (See
Fig._l ) o |
Suitable clays are acid activated
"claYs:' Preferably, the clay is'anionic over a
"pH range of 2- 12 and has a Zet -potential that
10 is substantially constant over a pH range of 2-
) '12 (see Fig. 1) 3 Preferabl'f the clay ‘is a
‘de _ ' ’ '_:‘ elet like
morphology a particularly preferred clay has a
mean particle size of about 2.5 microns, an

15 average surface area of about 290 m?/g (BET/N}

' measuremsnt),'and a particle thickness .of about
10 Angstroms." Suitable clays include bentonite
'(montmorillonite) clays. such as a ohemically :

'modified aluminum silicate based on
20 montmorillonite. A preferred bentonite clay is .
' Copisil Standard Grade color developer (Sud-
Chemie AG, Munich, Germany) The clay is added
'in an ‘amount that enhances the hiding ‘power of
the opacifying pigment and the ability to write
25 with ball-point pen ink over the corrected’ spot.

When the E- 700 polymer is used, the correction
| fluid will preferably include 16 to 23%, and
more preferably 18 to 21%, of the clay by weight
of the total composition,' when a WORLEECRYL
30 'polymer is used. the correction £luid will
' preferably include between 20 and 28%, and more
preferably between 22 and 26%, of an acid
activated clay by weight. '
_ To color match, e. g.. a white paper,
35 the titanium dioxide pigment must be tinted with
other organic or inorganic pigmsnts, ‘such as
burnt umber, using standard color matching
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techniques. The preferred burnt umber pigment
is pigment brown 7. These pigments are
ground/dispersed in with the opacifying
pigments, and are used in amounts sufficient to
color match the shade of white of the paper on
which the correction fluid &8 to be used. ' Of
course, colored correction fluid for colored
paper can also be made.

The correction f£luids may contain
other conventional additives. For example, the
correction fluids may include a defoaming agent,
e.g., Nopco® 8034 (Henkel Corp., Ambler, PA), or
any other defoaming agent tybically used in
correction fluids. Such defoaming agents are
usually mineral oil derivatives mixed with
amorphous silica, dnd should be added in an
amount sufficient to ensure that the correction
fluid is deamerated and does: not foam when
shaken. Preferably, the cofrection f£fluid should
inciude 0.05 to 1.0%, and more preferably 0.05
to 0.15% defoaming agent by weight of the total
composition. The correction fluids may also
contain one or more catiomle, amphoteric, and/or
nonionic surfactants to maintain viscosity and
shelf-life stability during storage.

The following examples illustrate the

‘invention.
EXAMPLE 1
Ingredients f Weight Percent
WATER L 26.74
WORLEECRYL 7712 ¢, 22.10
COPISIL STANDARD 24.52
TI-PURE® R-900 S 26.64

100.00
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. Ingr ient_» : - o -Weight -Percent
5 WATER =~ 7 'B.68
E-700 _ - . 42.90
COPISIL STANDARD o 20.49
TI-PURE® R-900 R 30.93
- . -+ 1 1§ 1

10 . o . . R % . 100.00

- . The.correction fluids containing the
ingredients: shown in1ExaﬁPl§sfl angz were.
prepared by the_£01lowing'p:eceduge=_

15 .+ .1. Adding the~speci£ied_amnunt of
deionized water into a clean mixing tank
equipped,with a Cowles type (saw tooth) nixing
blade. R

2. Turning on the mixer and,running

20 it at 400-600 rpms, adjusting  the speed to

’ maintain ;a vortex without excess splashing.
3. Slowly adding the stain blocking
agent (Worleecryl 7712 or E700) into the vortex:

" 4. Increasing the: speed to 700 rpms

25 again, to maintain sufficient_ﬁortex without
generating excessive foam.

5. ' Adding half of the defoamer.
_;5;“ Turning on the dust collector and
_ slowly adding the speeified amount of acid

_30' activated clay (Copisil STD), at a rate which
allowed complete dispereion of the powder.
Speed was adjusted as necessary to maintain a
vortex and good dispersion without developing
excessive foam.

35 7. Slowly adding the specified amount
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of titanégm dioxide (Ti-Pure R-900), again
allowing it to be fully dispérséd before more
was added.

8. Slowly adding the specified amount
of colored pigments into the vortex. Speed was
adjusted as necessary to maintain vortex and
good dispersion.

9. Turning off the dust collector and
mixing for twenty minutes at 700 rpm.

10. Adding the remaining defoamer
into the vortex and mixing an additional few
minutes. '

11. Checking the physical properties
of the finished fluid to verify that the fluids
met specifications.

The fluids of Examples 1 and 2 were
tested on markings made with a Papermate metal
roller ball blue ink pen on notepad paper (TOPS
"The Legal Pad" Wide Rule Gum 10 No. 7525, Tops
Business Forms, St. Charles, IL.). The pen was
used to form a line of circles on the paper, and
the correction fluid was applied at a uniform
wet £ilm thickness of 1.5-2.0 mils over the
circles using a drawdown bar (Bird Bar). The
£luids obscured the underlying markings
completely, and no bleed or smudging was
cbserved.

The preferred correction fluids can be
used in conventional bottle and brush
applicators, as well as other known correction
£luid applicators.

Other embodiments are within the
claims. For example, in addition to the
preferred ingredients listed above, the
correction fluids can also contain various
additives known in the art, as long as they do
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not interfere with the cat;onic etain bloeking
agent, 1. e., as long as they are. substantielly
cationic or nonxonzc.
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CLAIMS

1. An aqueous correction fluid
compriging:
~ aB a cationic stain blocking agent,
5 ABCO E-700 polymer; -

an opacifying pigment; and

water.
2. The cofrection fluid of claim 1,
wherein said opacifying pigment includea a clay

10 which is anionic over a pH range of from 2

to 12.
3. The correction £luid of claim 2,
wherein said clay has a Zeta-potential that is
substantially constant over a pH range of from

15 2-12,
4. The correction fluid of claim 2,
wherein said clay is an acid activated clay.
5. The correction fluid of claim 2,

wherein said opacifying pigment includes

20 titanium dioxide that has been alumina and/or
silica treated.

6. The correction fluid of claim 5,
wherein said clay and said alumina and/or silica
treated titanium dioxide are present in a weight

25 ratio of from about 0.5:1 to 0.9:1.

7. The correction fluid of claim 6,
wherein said clay and said titanium dioxide are
present in a weight ratio of from about 0.6:1 to
0.8:1.

30 8. The correction fluid of claim 1,
wherein said opacifying pigment comprises
titanium dioxide.

9. The correction fluid of claim 1,
comprising from at least 40 weight percent of

35 said stain blocking agent, from about 41 to 56
weight percent of said opacifying pigment, and
from about 0 to 10 weight percent water.



WO 96/01878

10

15

20

25

30

35

II!IIIIJ N AL

PCT/US95/08269
- 16 -
10. The correction £fluid of claim 1,
further comprising a defoamer. _
11. An aqueous correction £luid containing
" " "as a cationmic stain blocking agent, a
polymer selected from Worleecryl 7712,

Worleecryl 7712E, and Worleecryl 7712W polymers,
in a eufficient quantity to stop bleeding,

" at least 22% of an alumina treated
titanium dioxide,d' o

at’ least 20% of an acid activated

_clay, and

water,
said’ acid activated clay and said

titanium dioxide being present in'a weight ratio

of between 0. 7 1 and 1.2:1.

12. The correction fluid of clatm 11,
wherein said clay and said titenium dioxide are
present in a weight ratio of from about 0.8:1 to
1.1:1. ' '

13, The correction fluid of claim 11,
‘wherein said titanium dioxide is amphoteric over

a pH range of from 2-12. l

14. ) The correction fluid of claim 11,
wherein laid acid activated clay is anionic over
a pH range of from 2- 12.

1s5. ~ The correction fluid of claim 14,
wherein said acid activated clay has a Zeta-
potential that is suhstantially constant over a
pH range of from 2-12.

16. The correction fluid of claim 11,
ccmprising from about 21 to 29% of WORLEECRYL
7712 as said cationic etain blocking agent by

weight._

7. The correction fluid of claim 11, |
further ccmprising a defoamer. ' -
18. _ The correction fluid of ¢laim 11,

comprising from about 22 to 28 weight percent of
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WORLEECRYL 7712 as said cationic stain blocking
agent, from about 22 to 26 weight percent of
said clay, from about 24 to 28 weight percent of
said titanium dioxide, and from about 23 to 27
weight percent water.
19. A method of making a correction £fluid,
comprising

selecting a suitable quantity of a
cationic polymer capable of inhibitiﬂg bleed of
anionic dyes found in agqueocus inks;

determining a ratio of an acid
activated clay to an alumina treated TiO,, so
that the ratio, when used in conjunction with
said quantity of cationic polymer, will fully
obscure and prevent bleed of an underlying
marking formed with an aqueous ink on a paper
substrate, and

combining the cationic polymer, the
acid activated clay and the titanium dioxide
with a sufficient guantity of water to provide
an agqueous correction £luid.
20. The method of claim 19, further
comprising the step of selecting the clay and
the titanium dioxide so that the clay is anionic
over a pH range of 2-12 and has a Zeta-potential
that is substantially constant over a pH range
of from 2-12, and the titanium dioxide is
amphoteric over a pH range of 2-12 and has an
isocelectric point at a pH of from about 7 to 3.



