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AQUEOUS CORRECTIQB FLUXDS 

The invention relates to aqueous 
correction fluids. 

Correction fluids ~e used for .... 
5 obscuring handwritten, typewritten, photocopied, 

or laser printed markings onjpaper. Generally, 
a correction fluid is applied, in liquid form, 
to a marking on a paper surface, and then 

•. ii 

allowed to dry to form a film which effectively 
10 covers the underlying marking and is capable of 

receiving a corrective marking. 
Water-baaed correction fluids 

typically include a pigment, e.g., titanium 
dioxide, and a latex binder which is usually an 

15 aqueous polymer emulsion, e.g., an acrylic 
copolymer or ethylene vinyl ~cetate (EVA) .,, . 

emulsion. While water-based .. fluids are better 
for the enviro.nment than solyent based systems, 

-~-

the water and/or any organiq solvents formulated 
20 into aqueous based correction fluids have a 

tendency to dissolve or sol~ilize the dyes 
present in the underlying JIU!Lrking, causing 
"bleeding• or "smudging" of the underlying ink 
marking into the liquid correction fluid, which 

25 results in a discoloration ~# the dried film. 
The latex binder can, in some formulations, .... ....,., 

reduce the dissolution of underlying markings to 
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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. 

10 

The correction fluids of the invention 
have improved bleed resistance, particularly 
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. 
Xn one aspect, the invention features 

a correction fluid which includes, as a cationic 
stain blocking agent, ABCO Bxperimental Size B-

700; water; and an opacifying agent. 
30 Preferably, the opacifying 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 iaoelectric point (Zeta-potential 

• 
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• O) at a pH between 7 and 9. The titanium 

dioxide and clay are preferably provided in a 

ratio of from about 0.5:1 to 0.9:1, more 

preferab~y 0.6:1 to 0.8:1. Preferably, the 

5 correction fluid includes between 41 and 56%, 

and more preferably between 4~ and 53%, of the 
opacifying pigme~t by weight. Preferably, ~he 

correction fluid thus includes between 25 and 

33%, and more preferably between 27 and 31% of a 

10 rutile Tio2 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 

15 blocking agent by weight, and between 0 and 10%, 

more preferably between O and 9% water by 

weight, baaed on the total weight of the 

correction fluid. 
In another aspect, the invention 

20 features a correction fluid which includes, as a 
cationic _stain blocking agent, a poly.mer 
selected from WORLEECRYL 7712, WORLEECRYL 7712E 
and WORLEECR.YL 7712W; water; and an opacifying 

agent that includes a blend of a titanium 

25 dioxide that is amphoteric over a pH range of 2-
12 with an a~id 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 
30 dioxide has an isoelectric point (Zeta-potential 

• O) at a pH between 7 and 9. The titanium 

dioxide and clay are preferably provided in a 

ratio of from about 0.7:1 to 1.2:1, more 
preferably 0.8:1 to 1.1:1. Preferably, the 

35 correction fluid includes between 42 and 58%, 

and preferably between 45 and 55%, of the 
opacifyi~ pigment by weight. Preferably, the 
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correction fluid. thus contains between 22 and 
30'6, and :aiore_preferablybetween 24 '1Ulci28'6 of a 
rutile Ti02 by weight, .and_between 20.ancl 28'6, 
ancl more: p:referlably between· 22<: and· 26'6, of an 

s .acid. act:L~a:ted ~lay by weight. · · ·. the f lutd 

10 

furth~r includes· :between. 21 ~4 .. 2,9ta, -~re 
preferai:>iy between 22 a.ii.a 2 e·tk of woRI.:EzcRYL 7712 
by wei~ht, ~d be~ween 22 and 28\, more 
prflfer8blybetween 23 and27%~a~er by weight, 
based on 'the: total weight of 'the. correction 
fluid •... The.· correction fluid can :fu:C'ther include 

between 1 and 2% of a w~tting agent. 
In both aspects, it is preferred that 

the opaci.fying pigment include· a blend· ~f rutile 
15 titanium dioxide and an acid 'activat:tld clay 

composition. The t11:aziiuin_d:i.oxide preferably 
has an average. particle diamet~r of less than 
0.8 micrometer and a hydrophilic surface. The 
hydrophilic sur'fac'e can 'resU.i t from surface 

20 treatment ~f ·the titanium. 'dioxid~ particles with 
alumina or~ combination of aiumina and silica. 
A preferred ·clay is an acid activated bentonite 
c·l_:y. _:In some pref erred amocli.m.ents, the 
correction ·fluid further inc.ludes · a nonionic, 

25 cationic and/or ·amphoteric-~etting agent. 
The invention also· features methods of 

covering a non-water-fast iDk marking on pape;r 
by applying to the non-water-fast ink.marking on 
the paper a correction f~uid of' the invention, 

30 and allowing the correction fluid to dry. 
In another aspect, the invention 

features·. a method of making a correction fluid, 
including: (a) selecting a.suit&ble quantity of 

. . . 

a cationic polym~r ca:pable of .inhibiting bleed 
35 of an.ionic dyes_foulld.in aqu~ous iJlks; (b) 

determining:· a :Z:.atio of an a~id. activated clay to 

an alumina and/or silica' treated TiO~, so that 

.. 

f 
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the rat~9-, when used in conj~tion with said 
quantity of cationic polymer, will fully 

obscure, without observable ~leed, markings made 
with a Papermate metal rolle~ ball blue ink pen 

5 on notepad paper (TOPS •The Legal Pad• Wide Rule 
Gum 10 No. 7525, Tops Busine~a Forms, St. .. •.' 

Charles, IL.), when the pen is used to form a 

_line of circles on the papel;'* and the correction 
fluid is applied at a unifo:ca wet film thickness 

10 of 1.5-2.0 mils over the cireles using a 
drawdown bar, and {c) combi~ing the cationic 
polymer, the clay and the titanium dioxide with 
a sufficient quan~ity of water to provide an 
aqueous correction fluid. Preferably, _the 

15 method also includes the step of selecting an 
acid activated clay· that ie.anionic over a pH 
range of 2-12 and has a Zet,-potential that is 
substantially constant over a pH range of 2-12. 

As used herein, t~e term •non-water-

20 fast ink" refers to an ink that contains one 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. 

25 As used herein, a "stain blocking agent" 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 corr,etive film. 
30 As used herein, ~e term "Zeta-

potential• refers to t~e p~tential difference 
produced at a solid-liquid_interface due to ions 
absorbed from the moving solution. Zeta­
potential is generally measured by 

35 electrophoresis. 
Other features ~ci advantages of the 

~-· 

invention will be apparen~ from the description 
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Of the prefer·red Eimbodiments I and from the 
claims. 

Pig. 1 is a g~aph::ilhowing :the Zeta­
potentiaJ. over. pH range · 2.;. i:t 'of .. an acid 

s activated clay and a titalii'um d:Loxid.e' that are 
. . - ,. 

suitable for'uiie in a correction fluid of the 
invention. · .,. 

The preferred correction f.iuids 
include a cationic stain blcicking aglmt; water; 

10 an opacifying pigment containing a blend of ·a 
titanium d'ioxide which inclua•s at least 94% 
Ti02 that is surface treate~f .• ith alUmina or a 
combination of alumina and silica and a clay 
that is anionic over a·pH range of 2-12 and has 

15 · a Zeta-potential that is subst*1tt:l.ally.constant 
over the same rangca; black, brown; red~ and 
yellow p.i9ments as col~rlints to.· color. match 

. differeil.t shades of white pa1,-8r7 ... and .:a defoaming 

agent. These correctiOn. 'flu:ids have a pH of 
20 between 3 and 9, and preferably between 4 and 6. 

One preferred stain blocking:'agent is 
Worleecryl 7712 (Worleecryl~Ch4!DiieGmbH, 

Germany). This particular'stain·blocking agent 
contains about 40\ acryiic·poiymer, about 20% 

2s isoprol)anol and about 40% Wa.ter,.andhaa a·pH of 
approximately s.o. The acrylic polymer is a 
poly(amino· alkyl. methaery°late) which comprises a 
terpolymer of ethyl acrylate,. methyl 
methacrylate &nd. diinethyl Ulinb ethyl~ 

30 methacrylate (BA/MMA/D~'terpolymer), 
containing approximatfiiy 34% of EA, 37% of MMA, 
and i9'o of DMAEMA by weight; respectively. 
DMAEMA is an amine funct."ional acrylic monomer, 
which, when in the terpolymer is neutralized to 

35 a pH of about s.o, is ~rotonated and carries a 
positive charge (i.e., is<(iu'ate:mized). 
Worieecry1·7712w and 7712E polymers are also 
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suitable:.-' .. :: These polymers contain the same 

relative proportions of EA, MBA and DMAEMA as 

Worleecryl 7712, but vary i~-volatile content 

and molecular weight. Worleecryl 77l2W contains 

5 25% solids content in water, while 7712B 

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 

10 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 approx~tely 5. 

Another preferred stain blocking agent 

15 is ABCO E-700 (ABCO Xndustries, Inc., Roebuck, 

South Carolina). This stain blocking.agent 

cam.prises an aqueous poly(ami.no alkyl 

methacrylate) hydrosol, i.e., a colloidal 

suspension of an acrylic copolymer in water 

20 containing 20-30% (on monomer weight) of an 

amine functional monomer. 'l'he amine functional 

monomer of the copolymer is post-neutralized 

with acetic acid to render the polymer more 

water-soluble. The hydrosol has a solids 

25 content of from 15-25\ by weight, and a pH of 

from about 4 .5 to S.S. The hydrosol has a 

viscosity of less than 300 ops RVT. The polymer 

has a Tg of less than about .:25°C. 

The relative proportions of the stain 

30 blocking agent, titanium dioxide, clay and water 

will differ, depending upon whether the selected 

stain blocking agent is a WQRLEECRYL polymer or 

the E-700 polymer. 
Enough of the stain blocking agent 

35 must be used to achieve the'.·!desired non-bleed 

properties of the oorrectiOJ;a fluid.· :In effect, 

this cationic polymer int•••cts and binds with 
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the anions from the ball-point p·en ink- that 

· cause the bleeding before they·: have a chance to 

-bleed through the corrective coating.: 

Preferably, the correction fl-uid: should include -

5 at least 4·0%, and' more preferably 41 -to 53%, of 

the E-700 polymer, or about 21- to 29%-;- more 

·preferably-22 to 28%, of theWORLEBCRYL 7712 

polymer, by weight of ,'the ~otal- composition. 

Too little of the stain bloc,k:Lrig- agent will not 

10 effectively prevent bleed, while-too much may 

cause a significant increas·e- in viscosity and 

loss·of coverage. 

The stain blocking.agent primary 

serves as a binder-, enabling.the correction 

-15 fluid -to effectively bind _pigments to paper and 

form a·· continuous dry film at room .temperature. 

The dried film-should be-receptive to correcting 

marks without cracking and flaking off-· the 

paper. 

20 A sufficient amount of water should be 

used to make the fluid thin· enough to be easily 

applied to paper, e.g., by a brush. Adjustments 

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 obtained. :It is 

preferred that sufficient wat·er ·be added to 

provide a viscosity from ab'out 3~0 to 1000 cps_ 

as measured on a Brookfield.Viscometer. Too 

·30 much water would undesirably increase the drying 

time of the fluid. Preferably, when.· the E-700 

polymer is selected, the correc-tion fluid should 

include 0.0 to 10%, and more preferably 0.0 to 

9%, water by weight-of the-.total con;>osition; 

35 when a WORLEECRYL p~lym.er is -selected, -._the _ 

correction fluid should include_- about 22 to 28%, 

bore preferably 23 to 27% water by weight of_the 



W096/01878 PCT/US95/08269 

- 9 -

total composition. 
.. 

Preferred grades of titanium dioxide 
have a small average particle size, preferably 
less than 0.8 micrometer, to increase . . 

S dispersibility, and are trea~ed with alumina or 

a combination of alumina and s~lica to provide 
the pigment with a hydrophilic surface. 

Suitable titanium dioxide Pi!jplents include 
commercially available rutile titanium dioxides 

10 and anatase titanium dioxides, or blends or 
mixtures of these which preferably have an 
average particle size between approximately 0.2 - c 
to 0.4 microns ~ an average oil absorption of 
about 16 g/100 g pigment. 

15 ';rhe preferred tita?.ium dioxide is Ti-
Pure® R-900 (DuPont, Wilming~on, DE), which is a 
rutile titanium dioxide composition manufactured 

- p 

by the chloride process. TJ?.is composition 
includes a minimum of about 94% Tio2, and 4.5% 

20 alumina. 'rhe particle size varies, but 80% of 
the particles are 0.4 microns or smaller, and 

90% of the particles are UDder 0.6 microns. The 
pH of Ti-Pure® R-900 in an aqueous suspension is 

about 8.2. 
25 Other suitable titanium dioxide 

compositions ~nclude Tioxide (Tioxide America, 
J:nc., Columbia, Maryland) and ICronos (Itronos, ,, 
Xnc., Houston, Texas). Preferably, when the E-

· ... :~ 

700 polymer is used, the cqrrection fluid will ' . -

30 preferably.include from ~~t 25 to 33%, and 
more pref•rably 27 to 31%, pf the titanium 
dioxide by weight of the total com.position; when 
a WORLEECR.YL polymer is selected, the correction 
fluid wil~ preferably inclu~e from about between 

35 22 and 30%, and more prefer._~ly between 24 and 
28% o~. the rutile Tio2 by weight. Suitable 
titani~·dioxide compositi~ are amphoteric . : .. 
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clays. Preferably, the clayis:ihionic over a 
pH rang~ of 2-12 and· has. a .. zi!~i~p.otential that 
is s1lhstanti~liy const.ant over' a' pH range of 2-
i:i (see ·Fig._ ll... ·.Pl':efer&b~t".~- ~ll~ .cl~y ·.is a 
d·~lamin~ted clay having. a .. ·piat'91.et-lik~ 
m6kphology~ A particu1al':~:Y·'_:P~~.f19rred clay has a 
mean particle size of·about_2\s· ~crona, ~ 
average sU:rface area of. ab_oti~ .. ?90 m2 /g (BBT/N2 meas'1rem~t'>, .· 'and.: a 'part.i.cie "t:hi~kDeas of about 
10 ADgstr~s~ · ··suitabie '~iays·: in~iude bentonite 
(~ntmor;iioni te) .. cla~s, · .. sh~ii: ··~s a bh~cally 
modified 'aluminum silicate': .based. ~n 

20 montinorillonit~~ ·A pr$fer~ed bentonite clay is 
copisil standard Grade.co1c>r·d~~~lopef csud-
Chemie AG, 'Munich, Ge~y)·~ 

... 

'l'he clay is added 
in an ·amount that. elihance~ th~. hiding power of · 
the opacifying pigment and th~Sbil.it~ to write 

25 with ball~pointp~ in~·over the corrected- spot. 
ltben the E.;7o0.polymerls used,· the· correction 
fluid wilf _p~efeiiibiy include 16 to 23%, and . . 
more pref~r&bly 18 to 21%, of the clay by weight 
of the total composit.io~; when a WORLEECRYL ,. ·; . .. . 

30 polymer is used,· the. corre?t:fon 'fluid .Will 
preferably include .between 20 and 28%, and more 
preferably between 22 and 26%, of an acid 
activated 'clay by weight. 

35 

'l'o co.1or match, e.g. ~ a white paper, 
the titan:i.~·di~xide pi~ent:·m\lst be tinted with . . ,. . ., . . . 
other.organic-or inorganic.pigments, such as 
burnt umber, using standai-d· cic)l(;r ·:matching 
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techniqu.es. The preferred bui:nt umber pigment 
is pigment brown 7. These pi_gmenta are 

ground/dispersed in with the opacifying 
pigments, and are used in amounts sufficient to 

5 color match the shade of white of the paper on 
which the correction fluid ta to be used. ·Of 
course, colored correction fluid for colored 
paper can also be made. 

The correction fluids may contain 
10 other conventional additives. For example, the 

correction fluids may include a defoaming agent, 
e.g., Nopco® 8034 (Henkel Corp., Ambler, PA), or 
any other def oam~ng agent typically used in 
correction fluids. Such de!oaming ag~ts are 

15 usually mineral oil derivatives mixed with 
amorphous silica, and should' be added in an 
amount sufficient to ensure that the correction 
fluid is deaerated and does, not foam when 
shaken. Preferably, the co~rection fluid should 

20 include 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 cationic, amphoteric, and/or 
nonionic surfactants to maintain viscosity and 

25 shelf-life stability during storage. 

30 

35 

The following examples illustrate the 
·invention. 

J:nqredients 

WATER 
WORLEECRYL 7712 
COPISIL STANDARD 
TJ: .. PUR.£® R-900 

EIAMPLB 1 

' ·, 
r 
"' 

. -~ 

Weight Percent 

26.74 
22.10 
24.52 
26.64 

•••••• 
100.00 
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Ingredients· 

WA'l'ER 
E-700 
COP:ISI:t. STANDARD 
'l'I-Pt1RE®·R~900 

.;. 12 -

EXAMPLE 2 '. 

PCT/US95/08269 

Weight.· Percent 

5~68 
42:.9·0 
20.49 
30.93 

·=···· 100.00 

'l'hecorrection f~~ids·contai1:1ing the 
ingredients.shown in Exampl.as 1 ~d:2 were, 
prepared by the following proceduz;:•: 

15 1. Adding ~he specifie4 amount of 
deionized water into a cleaJ;l ~xing.t8nlt 
equipp.ad with a Cowles type (saw tooth) mixing 
blade·. 

2 • 'l'uniing on ·.the .mixer and. running 
20 it at 400-600 rpms, adjusting the spe•d to 

maintain , a vortex withQ~t excess., spla~hing. 

3. Slowly add,i~g .the stain blocking 
agent (Worleecryl 77l.2 or E70Q) into the v~rtex: 

4. I.ncreasing $.,:a, speed to_ 700 rpms 
25 again~ to maintain ~ufficient vortex without 

generating excessive foam. 
. . 

s. Adding half of the defoamer. 
6. Turning on the dust collector mid 

slowly adding the specified amount of acid 
30 activated clay (Copisil STD), at a rate which 

allowed complete dispersion of tile powder. 
Speed was adjusted as ne~essary .to: maintain a 
vortex and .good dispersion without developing 

excessive foam. 
35 7. Slowly adding the specified amount 
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of titan~ipn dioxide (Ti-Pure ~-900), again 
allowing'' it to be fully disp~rsed before more 

was added. 

8. Slowly adding the specified amount 
5 of colored pigments into the vortex. Speed was 

adjusted as nec.essary to maintain vortex and 

good dispersion. 

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

10 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 

15 met specifications. 
The fluids of Examples 1 and 2 were 

tested on markings made with a Paperma.te metal 

roller ball blue ink pen on notepad paper (TOPS 

•The Legal Pad" Wide Rule Gum 10 No. 7525, Tops 

20 Business Perms, 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 film thickness of l.S-2.0 mils over the 

circles using a drawdown bar (Bird Bar). The 

25 fluids obscured the underlying markings 

completely, and no bleed or smudging was 
observed. 

- - - - - - - - - - - - - - - - - - - - - - - -
The preferred correction fluids can be 

30 used in conventional bottle and brush 
applicators, as well as other known correction 

fluid applicators. 
Other embodiments are within the 

claims. For example, in addition to the 

35 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 .,ith ~~e cationic.stain.blocking 

agent,· i.e.,· a~: long, as·· they are .substantially 

cationic or no~~oni~:. 
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CLAIMS 

l. An aqueous correction fluid 
comprising: 

as a cationic stain blocking agent, 
5 ABCO E-700 polymer; 

an opacifying pigme~t; and 

water. 

2. The correction fluid of claim 1, 

wherein said opacifying pigment includes a clay 

10 which is anionic over a pH range of from 2 
to 12. 

3. The correction fluid 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. 1he 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 O.S:l to 0.9:1. 

30 

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. 

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 O to 10 weight percent water. 
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10. The c(:)rrection fluid of claim 1, 
further compris~ng·a·defoamer. 
11. AD a(iueous correction fluid c~ntaining 

·aa·a·cationic sta,in blocking agent, a 
5 polymer selected from Worleecf:~1:. 7712, . 

wo:r:leecryi 77i.2E, and Worle419~J:y1 77l2W polymers, 

in a sufficient quantity tost;op bleediJ:1g, 

at least 22'5 of an alumina treated 
titanium dioii~e, 

.... 

10 ·.at' least 20'5. of an acid.activated 

15 

20 

25 

_clay, and 
.. • -

water, 

said'~cid activated clay and said 

titanium dioxide being present in'a ,,_.,~ight J:'atio 
of between 0.7:1 and 1.2:1. 

.. -~ . 
12 • , The ,; correc'tion . f lU:i~ of claim. 11, 

wherein said clay and saia·ti¥ahi~ .d!~ide are 

present in a weightratlo'cif from about 0.8:1 to 

1.1:1. 
13. The. correction fluid° of ciatm 11, 

wherein said titanium dioxideis amphoteric over 

a pH range of from 2~12. 
14. The c'orrection fluid of claim 11, 

. . . 

wherein said acid ~ctivated clay is anionic over 
. . '· . 

a pH range of from 2-12. 
. . 

15. The correction fluid of claim 14, 
wherein ~aid acid acti,iated clay h&s a Zeta­
potentiil.l that is substantially constant over a 

pH range of f%'0Jl1. 2-12. 
30 16. The correction fluid of claim 11, 

comprising from about 21 to·2g'c; of WORLEECRYL 

7712 as said cationic stain blocking agent by 

weight. 
17. The' correction fluid of claiDi 11, 

35 further comprising a defo~er. 
1a. ·Tiie c~rrecit:ion fluid· of claim 11, 

comprising f~om about 22 to 28weight percent of 
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WORLEBCRYL 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 

5 weight percent water. 

19. A method_ of making a correction fluid, 

comprising 

selecting a suitable quantity of a 

cationic polymer capable of inhibiting bleed of 

10 anionic dyes found in aqueous inks; 

determining a ratio of an acid 

activated clay to an alumina treated Tio2 , so 

that the ratio, ~en used in conjunction with 

said quantity of cationic polymer, will fully 

15 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 

20 with a sufficient quantity of water to provide 

an aqueous correction fluid. 

20. The method of claim 19, further 

comprising the step of selecting the clay and 

the titanium dioxide so that the clay is anionic 

25 over a pB range of 2-12 and has a Zeta-potential 

that is substantially constant over a pB range 

of from 2 .. 12, and the titanium dioxide is 

a:mphoteric over a pH range of 2-12 and has an 

isoelectric point at a pH of from about 7 to 9. 


