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RDl-BMIP ®BllC'f:X:Oll l'Irum 
The invention relate• to correction 

f1ulda. 
Correction flui4a are uaed for 

5 correcting haDc:lwritten. qrpewr:Lt.ten, phot.ocop:l.ecl, 
or laser pr:l.n.ted marld.Dga on paper. Generally, 

correction flui4a are applied to a paper •u.rface 
over an errozaeou• marld.ng lD liquid fona. Dae 
fluid ll'Ub•equmatly fozma a film which effectively 

10 covers erroneoua m&rkiDs• on ~e surface aDcS can 
receive a correct marking. Kakln.g a corrective 
marking over t:he film ocmwmly 1• mown a• 
•wr:I. teover• • 

Correction iiuid• typlca1ly include some 
15 ata:Adarcl bgraclicat:a, :lnclw:l!ng an opacifying 

pigaent (ccmannly t:ltua:Lum dioxide) , a f:b:m­

fozalng polymeric material, and a •ol'VtlDt. 'tb.e 

opac:l.fying pJ.gment i• cliaperaed in tbe fluid and 

provide• the baaic white color which can be toned 
20 with other pigments to provide a correction flu:l.d 

cloaely corresponding to the co1or of the paper to 
which the fluid :I.a to be applied. The opacifying 
pigment functions to ob•cure the eZ!'Z"Olleoua marking 
over whicb the correot:.t.cm fluid :I.a applied. The 

25 film-fozming polymeric mater:la1, a1ao known as t:.he 
binder, b:Lnd• the pigment: to the paper and helps 
to :fora a flexible but con.tinuoua covering that 
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remain• once the •olvent ha• dried. 

The •olvent i• uaed •• t.be 
the other ingredient• in th• fluid. 

PC'l'IUSHIOJ1'7 

aarrier for 
'l'he solvent 

can be either a volatile organic or water. 

5 Volatile organic •olventa have the advantage of 

evaporat~ng quickly ancl aa a reault correction 

fluid• baaed on volatile organic •olventa often 

are ready to receive a corrective marking 15-20 

aeaoncla after application. ID contra•t, 

10 cC11111Dercial water-baaed correction fluid• typically 

are not ready to receive a corrective marking 

until about 90 aeccmda after application. But 

water-baaedcorref::ttion fluida generally are better 

for the enviromaent and •af er than correction 

15 fluid• includ:1Dg vol•tile organic aolventa. 
Generally, the inv•tion relate• to 

water-baaed correction fluid.8 t:J:aat have low 

writeover t:l.aea, preferably l••• tban 40 ••cond•, 
and more preferably l••• than 30 aeconda. The 

20 water-J:»aaed correction flu.:Lcl• tbu Jaave a key 
. . 

benefit (low wrlteover time) aaaoaiated with 

organic aolvent-baa•d correction fluids, but also 

have the aafety and enviromaental benefit• 

associated with water-ba••d correction fluids. 

25 'l'hr- aapeet• of the invention concern 
apeaif ia features that contribute to reducing the 

writeover t:l.me of water-ba••d correction fluids. 
"rhe f :Lrat ampect of th• invention 

feature• a water-1'aaed correction f1uid including 

30 acicular partial••· Acicular particles are 
needle-like partial•• tblat b&ve an aspect 
(18DSJthnfidth) ratio, of higher than 1:1. The 

preferred acia~lar particiea have an ••pact ratio 
of between about Ssl and 1011, and are leas than 

35 about 0.1 mi in 1.engt.h. Particularly preferred 

acicular particle• are campo•ed of wallastonite 
(calcium. aetaailiaate)~ which is a naturally 
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oaaurrizlg mlDeral. A preferred correction fluid 
iDa1ude• J)etwaen 45111 and so• of opacify:l.Dg pigment 
by we.lpt, between 12'15 and iSSkof film-fo~ 
polymer by weight, between 1Sk .anct 9115 of the 

s aa:Lcularpart:i~le• by we:l.ght, and between 20Sk and 

.&o' (more preferably between 28' and .31') of water 
:by weight. 

. The •econd -peat of .the :Ln.vention 
features a water-ba•ed correction fluid inalud.ina 

10 a fila-fozmiag polymer having •.91-111 traD11it:Lon 
temperature of le•• than 11•c. and a film-forming 
polymer having a glua trllDllition tmDperature of 
between 1o•c. and 30°C. Tile correction fluid 
optiODal.ly ~Y inclw:le mily one .. film-fa~ 

15 polymer if the polymer baa a gl1U1• trazu1iticm. 
temperature of between 1o•c. and 17°C:. 
Preferably, however, tile correct:LOD fluid includes 
at: 1-at: two f:Llm-fo~ pol~•, one having a 
glaaa tranaition temperature of 1••• t:haD 22•c •• 

20 th• other having a gla•• trlUlait:Lcm. temperature of 
between 1s•c. and 3o•c. A preferred correction 
f1uid include• bet1feen 45111 and,10• of opacifying 
pigmmit by welgtat, between 3• and 14Sk of the film­
!orming polymer having a glaaa transition 

25 temperature of leaa.tban 17°C. l>Yweight, between 
3Sk llD4 14Sk of the film-f.ozming polY..r having a 
glaaa tranaiticm temperature between 1o•c. and 
3o•c. ):)y weight, and between 20' and 40' Canel more 
preferuly between 28' an4 31') of water by 

30 weight. '.fbe preferred correction fluid al•o 
includes acicular particle•· 

The third aapect of the invention 
feature• a correction fluid baYin.g a t:otai 
p:lgment:film-foraing polymer ratio between about 

35 311 mid about 511. one preferred embodiment alao 
include• the ac:Lcular particles. Another 

preferred embodiment includes a film-foz:ming 
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polymer having a gl••• t.rana~tim:l temperature of 
l••• t:ban 11•c. and a f1lm-foaaing polymer bav1ng 
a gl••• trana1tica temperature of between 1o•c. 
ancl 3o•c. 

Baah of tll• f-tured. correction flulcia 
preferuly ha• a vlaaqalty of between about 100 

cps and 1500 cp• (a• meaaureci cm a Brookfield 
Vi•cometer), and more preferably between about 300 

cps and 600 cp•. ID a4c1ition, eaah of the 
10 featured aorreation fluids ha~ a total aol:l.cla 

content of at 1.•••t 60' 1 _more preferred correct:Lcm 
fluid• have a total 110lid• content of at l•a•t 
65,. Pinally, each of the preferred aorreation 
fluids :I.Delude• a diaperli.illg_agent ~ • 

15 aurfaatant. 
A fourth aapect of t:he iJ!1YeDt.ion 

acmceaia t:he mazmer in which the aC?:l.cular 
particle•, the fila-fondng pol~ra, and the 

pigment:film·form!Dg binder ratio affect the 

20 wr1teover t:lae of wat:er-baaecl aorrect:ima fluid.a. 
Acicular particle• an4 film-forming polymer• 
baving a relatively high glaa• trana1t1on 
temperature inareaae the strength of t:he film tllat 

1• fozmecl on the liubatrate. A• a reault, the 

25 writeover time of th• correction fluid is reduced. 
Lowering the pipent:af:l.lm-fondng polymer weight 
ratio and. i~alud.1119 the acicu1ar part:l.alea anci a 
film-forming polymer with a low glaaa tranait:l.on 
temperature increaae the rate at which the film 

30 will form afte~ the correatiOZL fluid ia applied 
over an erroneou• ma~k~ng; thua alao rec:luc.ing the 

writ:eover t:ime of. the co~eat:ion fluid. Without 
being bound to any tbeory, it i• believed t:hat: the 
aciaular particle•, particularly, help form a 

35 strong oomposite mat:rix tl'lickly on the aurface of 
t:he fluid applied over an erroneoua marking. 

'.L'hua, t:he writeover: time of a water-
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biaeed correcttoa·flW.cl can be •ub•t:anttally 
reduCecl by •electing tbe appropriate components 
(and quant:Ltie• of the compoli.Dta) that are part 
of the !:I.la-forming •Y•t-. Accordingly, the 

S f ourtb a11pect of the invention feature• a water­
baaed correcit:Lon fluid inaluding a f:llia-fozming 
ayat• that provides t:be correction fluid with. a 
writeovar time of le•• than. 40 aecmuhl. ne fila­
foz:ming ayatem preferably include• ac:l.cular 

10 partialea, a film·foJ:ming polymer having a glaaa 
tranait.ion temperature of 1••• than &bC>Ut 11•c., 
and a f ilm-foZl!dng polymer having a glasa 
transition. temperature of J)etween.&bout 1o•c. and 
3o•c. A aufficient quantity of film-for.ming 

15 polymer i• inaludecl in the syat- to provide the 
aorreat:lon fluid with a pigalmtafilm-fozming 
polJ'IUir ratio of equal to or le88 than. about Sal. 

.. . 

The aaicular.particlea are conaldered a p:Lpent 
for the purpo•e• of detend.nillg the plsm-,ta film-

. . 

20 foZ"mi.ng polymer rat:Lo. 
A fifth aspect of the invent.ion ia 

applying any of the featured correction fluid• to 
a aubatrate to cover an erroneoua marking. A 
corrective :marking c)ptionaliy auha~quently is 

25 applied. 
The diaclo1111re in tr.s.s.B. 08/240,159, 

filed ifay 10, 1994, which l• aaaiped to the aame 
asa:l.gnee a• the pre•ent appl:lcat:ion. :i• 
:l.naorporated by reference. · 

30 Aa mentioned 'previou•ly, the correction 
fluids of the invention have relatively low 
writeover t:lmea .Caci good ea.v:l.rcmmental properties. 
Additicmally, t:be correction fluid• provide good 

coverage, have good bleed realst.1111.ce (even with 
35 ball pezi :I.Dk:•), generally haYe good wetting 

propertie8 OD paper murfacea, and have good 
diaperaion propertiea. MoreC>Ver, the correction 
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f1u1da prDTid• corrective filma that are atrong 
but flexible. l'inal-ly, tb• preferred eorreaticm 
flui~• have a 1111ff lciently low vlaaoalty that they 

can b• applied with a aonventicma1 bruab. 
5 applicator. 

10 

Other f eaturea and advantage• of the 

invention will be apparent from the deaaripticm of 
tile preferred embocli•enta thereof, aDc1 from the 

claima. 
l"iga. 1-3 are graph• which provide the 

predicted wrlteover time• of aqueoua correction 
f1ui4• at apeaific pigment:film-fo~ polymer 

ratio• at varied acicular particle and bard film­
foz:millg polpaer concentrat:lona. 

15 l':l.ga. t-6 are graphs which provide 
predicted vlaaoalti•• of aqueous correction fluid• 
at apeai:fla pigaelit1!ila-!o:cmiDsJ polymer ratios at 
varied aaloular particle and bard fllm-foJ:ming 
pol,.er conc1mt:rat:iona. 

20 1'1p. 7-9 are grapba which provide 
prec:U.ated coverinsr power of aqueoua Cf?rrect1on 
f luida at apeciflc acicular particle 
aonamitratlOD• at •arled ~1gmen.t::fila-fozm:i.ng 
polymer ratio• a:ad hard fila-foZ'mins polymer 

25 cODCentraticm.•. 
'1'he preferred. correction ~luid inaludea 

water, an opaal:fy:l.ng pigment, acicular particlea, 
a film~fozming polymer having a gla•• tranaitlon 

temperature of l••• t:haD about 12•c., a f:llm-
30 for:ad.ng polyaer 1:'-ving a glaaa transition 

temperature of between about 1s•c. and about 
30°c., a ca~ion.ia noa-film-foZ'lid.Dg polymer, a 
diapers:lllg' agent:, and a aurfactant:. The preferred 
correction fluid Optionally may alao include 

35 extend.er pigment•, other pigments to color match 
t:be fluid to match reaycled white paper., a 
:b:Loc:Lcle, and a clefoaming agent. 'l'he preferred 
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aorreaticm fluid lula a solid• content of at l•••t 
65' and ha• a p:lgma.t1filla-forminsr polY..r ratio 
of :betw'een 311 and 511. ne aorreation fluida 
preferably have a pH of between 4 and 11, JDOre 

5 preferably between 7.5 and 10 • 
.AD.y •u:l.t&ble opaa:l.fy.t.ag pigllellt having 

aclequat.e hiding power to cover :I.Dk marking• may be 
utilized •• the primary pigment in t:be correction 
flu:lda. However, the pigment preferably haa an 

10 average particle •ise of le•• than C).8 micrc:maeter 
(to iner•••• di•peraibil:lty), and ha• :been treated 
wit:h alumina or a combillat:l.on. of alumina and 
ailica to incr-•e d:l.sper•:l.b:ll:lt.y. Tit:animJ 
dioxide is the :mo•t: preferred opaaifying.pigment, 

15 as it provides for maximum. hidlng and i•:a white 
pigment which can be t.0ned to match. a vaJ:.lety of 
:bright paper •tock colors. Sultllble t:l~:l1m 
dioxide p:lgmmita :I.Delude c01111aercially availal>le 
rutile t:l.taa:l.um dioxide• apd anat~ae t.:lt.Dium 

20 dioxidea, or blend• or mixture• of th••• which 
preferably have an average partial• alse bet.ween 
apps-ox:l.mately 0.2 micron to 0.4 micron and an 
average oil abaorpt:lon of uout 16 g/100 g 
pigment. 

25 'the preferred tltaniua dioxide :la Ti-
Pure• R-900 (Du.Pont, Wilm:l.ngtcm., DB), which 1• a 
rut:ll• titanium dlm&:id• aa..Poaitiml manuf~ot:ured 
:by the chloride proc•••. Thi• campos:Ltion 
include• about 94• '1'io2 , and 4.S• alma:Lna. The 

30 particle aise varie•, but 80' of the particle• are 
0.4 micron or -11er. and 90' of the particle• 
are under 0.6 micron. 'J!he pB of Ti-Pure• R-900 in 
an aqueoua 1111apenaicm :l.a approximately a.2. 

Other suitable titanium dioxide 
35 compoa:Lt:Lcma include 'l'i-hre• R-901, Ti-»ure• 

R-9021 Ti-Pure• 931, 'l'ioxide R-XL ('l'ioxide . 
.Ameriaa, :enc., Columbia,. Maryland) and Kronoa 2131 

. 
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(Jtrono•, ZllC., Bomst:on, Texaa). Other opac:Lfylng 
pigment• Jnay be uaed, e:Lt!ier alone, but preferably 
in combination w1 tb the ti t:an.ima clioxicle. Such 

pigment• include sine •u~f:Lde and sina oxide. 
5 Sufficient titanium. dioxicle •Jaould be 

:Lnclwled. ao t:hat a JD&rk on paper 1• not v:L•lble 
after curil1$J, but not ao much that it interfere• 
with the formation of a •ol:Ld film or rai••• t:ba 

pigmentsf:l.lm-fond.ng polymer wei9ht raei.o at.eve . . . 

10 about 411. Preferably, the correction fluid 
ahoulc:l inclucle •s-. to so-., and more preferably 47' 
to 53'5, of the pigment by weight. 

'1'be f:l.la·fond.DQ' p9lymer havin9'.• g"laas 
tran•:Ltion tempera~ure of le•• tban 12•c. i• soft 

15 and ba•tana the fo~t:l.on of a coale•aed film 
after applicat:Lcm. '2'he more preferred soft f:Llm­
fozming polymer• have a gla•• tranait:Lon 
temperature of 1••• tban. 1o•c. P:Llm-foz:ming 
polymer• uv:Lng • gla•• transition temperature of 

20 1••• t:haD 12•c. iDclwle atyrene-aazy11a 
copolymer•, atyr•e-metbacztlic oopolyaera, 
ethylene-vinyl acetate copolymer•, vinyl aeryl:Laa, 
acrylics. Spec:Lfic ex•mplea .t.Dclude vc:AR• Latex 
446 (Ull:Lon Carbide, Cary, N.C., '.l'g • 9°C.), ucu• 

25 100, 76 l'lBS 41'70, Airfl.X 426, tre&il• 354, and 
UC.AR• 415. ucaa• Latex 446 :La a particularly 
preferred f:l.lm-fondng polymer with a low gla•• 
tran11itlon temperature. :tt ia a latex emulalon 
iDclucling llYll~•tic aerylate/styrene polY11L9rs that 

30 ia noniODiaally •t~ilised. VCAR• 4t6 Latex 
:l.noluc:lea about 38• water and 62' aopolyaer of 
aethyl aethaczy1ate, butyl acrylate, atyrene, 
methaerylic acid, and 2-hydroxyethyl acrylate. :Ct 

alao include• about 0.03% fozmaldehyde and 0.02% 
35 ammonia. 

The correction fluid ahould include an 
amount of.a film·:foi:ming polymer having a glaes 
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transition temperature of l••• than 12•c. that :Ls 
. . 

effective to in.ere••• the rate of film fozmation 
without unduly deor-•ing tile atrengthof the film. 
that is formed. alhe preferred aC)rrect:l.OD fluids 

5 include between. about 3\ and ab~t 12% (more 
preferably between about,, aDd.~out ,,, of the 

f.t.lm .. formi.119 polymar having a glaaa tran~ition 
temperature of leas tban 12•c. b).. weight. 

The film foz:m:lng polymer hAv!Dg a glaaa 
10 trana:ltion temperature o:e between. 1s•c. and 3o•c. 

:La included in ·· tbe c:orrecticm. fluid to b.creaae 
th• bardneaa (atrengtb) of the film that la 
forme4. The glaaa tran•ition temperature of the 
film-foaaizlg polymer preferably :ls not greater 

15 than 30°C. becauae the polymer •Y then adv-eraely 
impact f:l.lm formation. The f:l.Jm .. fOZ'lling polymer 
can be atyrmae aczyl:La copolymera, at:yrene­
methacrylic copolymera, ethylene-vinyl .Cetate 
copolyaera, vinyl acryl:laa, acryliaa~ Bzan;>l•• 

20 include ucu• Latex 144 (VD:l.on.carb:lde) <Tsr • 
2o•c.>, uCAR• 503, UCAR• 422~ an4 Uc.aa• s1a. 
vcu• Latex 144 la particularly preferred. UCAR• 

144 iDaludea about 52\ water and 48\ copolymer of 
butylacrylate, atyren.e, .. thacryl:i.c ac:l.4. Jt also 

25 :Lnclwl•• about: 0.1\ ·-•07d.a. 
The correction f l'llld •bov.14 inclwie an 

amount: of a film foadng poly.aular having a glaa• 
t:ranaition temperature of between about 1s•c. and 
about: 30°C. that: l• effective :Ln :l.ncreaaing the 

30 hardn••• of the film without unduly decreaaing the 
rate of film fo:aaat.t.cm. Filla-form.t.Dg polymers 
having glaaa tranait:ion temperat:ur•• within this 

. '· .. 

range typically are •isnif:lcantly harder than 
f:Llm.-fo:z:miDg' polymers baviag a lower gl••• 

35 transition temperature and •• a reault tend not to 
coaleaae as quickly. The quantity of film-forming 
polymer having a glaas transition temperature of 
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betwemi 1s•c. aml about JO•c. relative to the 
quantity of fi~-fozmhig polymer having a gla•a 
tr&1111ition tmaperature le•• than 12•c. •hould be 
that whiab provid•• t:b.e beat combination of rate 

5 of film. fontat1on an4 film atrmigth. 
The preferred. aorrectlon fluid• include 

between about 3tk Uld uout 12\ (more preferably 
between about 6tk Ud about 8') of the film-forming 
polymer baviDg a gla•• tranaition temp•rature of 

10 between 1s•c. and 3o•c. by weight. The preferred 
weight ratio (OD a.dry basia) of fil.JD-forming 
polymer (TsJ between 1s•c. IUld 30°C.) to film­
forming polymer (gla•• transition temperature leas 
tbaD 12·•c.) i• between about 70:30 and about 

15 20180, and more preferably between about 4:0160 and 

about 60140. 

The overall ratio of pigment (opacify:l.ng 
plgaeDt, extender pipaenta, etc.) to film-forming 
polymer al•o affect• th• rate of film fozmation. 

20 The maaller the ratio, tbe more film-formiDSJ 
polymer present, aml t:J:ut faater t:J:ut film will 
form. But too little pigment, in particular the 
opacifying pig11Um.t, aay re•ult in inaufficlent 
coverage of the underlyizLs erroneous marking. 

25 Preferably t:he correction fluid• include a 
pigmentafil.JD-fozming polymer ratio of between 
about 511 and. al)out 3:1, and more preferably 
between about 4::1 and about 3.711. 

The cationi~ non-film-forming polymer 
30 :l.nldbit• bleeding of the underlying ink marking, 

particularly when th• ink marking include• a wat:er 
•oluble dye, a• i• typically pr••ent in ball pen 
ink. The preferred cationic non-film-forming 
polymers are acrylic•1 a particularly pre~erred 

35 polymer ia lthop1ex• PR-26, (ltobm I& Baaa, 
Philadelphia). Bnougb of the caticmic non-film­
forming polymer i• u•ed to achieve the desired. 
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ncm-bleed properties of the correatioa. fluid. 
Preferably, the correction fluid ahov.ld include 
abOut: 0.5, t:o 5.0,, and more preferably 0.8111 t:o 

1.2111, of the aatlonic non-film-forming pol]rm9r by 
5 weight:. 

The aaicular particle• inareaae the 

hardne•• of the film that. i• fozmed and, 
importantly, lnareaae the rate of f:llm fozmaticm. 
The pref erred aclaular particle• are le•• than 

10 about 0.1 Jm :l.za. lmagth, aDd have an a8J)ect ratio 
. . 

of between about 15:1 and about 2:1, and more 
preferably ha~ an aapect ratio of b9tweeza. about 
5:1 and about 1011. Particularly preferred 
acicular particle• are compoaed of aalc:l.am 

15 metaailicate and are aold under the t:.radenaae HY.ID 

400 (llYCO Mineral•, :tnc., Wllluaro, RY). 
file pref erred correction fluid include• 

a aufficient qu.antity o! acicular particle• to 
'.,. .. 

meaningfully illareaee the rate of f:l.la formation 
20 and atrezagth of t:he f.lla, and to reduoe tlle 

viaao•ity of the fila, l:nlt: not ao auah that the 
oJ)acuriDg power of the fluid or flexibility of the 
f ila are aignif:Laazitly decrea•ed. Preferably the 
correction fluid includes between about 0.5111 and 

25 about 9% (more preferably bet:w.enabout 1% and 
about 5%) of t:he acicu1ar particle• :by weight. 

'Iha pref erre4 pigment diap~aant8 are 
aocU.ma aalt• of car:boxylate polyelectrolyt•• •uch 

aa lfopco•p•r••• 44 (BGkel Coz-p., .Ambler, PA), or 
30 preferably aodium. aalta of maleia anhydride 

copolyaera, e.g., TANOL• 731 SI> (Roma 6i Baas, 
Philadelphia, PA), or aocllum aalt• of poly­
metbaarylic acid. Such a d.t.q•r•ant •bould be 
added iza. a auff:l.c:Lent. mDOUDt to ez1aure ecmrplet:e 

35 dlapera:Lon of th• high quantity of pigment in the 
correction fluid at low viaaoaity an4 with little 
or no foam generation. Other suitable 
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polyelectrolytic acrylate diaper•anta include 
'l'.AKOL• 850, or 960. Preferably, the correction. 
fluid include• o.s, to 1.5,, anc:l more preferably 

O. ' ' t:o 1.1,, of the cH.a.,.ra~t by weight:. 
5 'l'he aurf actant •ervea a• a wet:tiq 

agent. Any •uit:able surfactant aan. be uaed. 

Preferred. •urfactant• are nonionic and include 

acetylenic diol• and alcohol• auch aa Surtynol• 
104 (Air Product• and. Cheaicala, tnc., Alleiltown, 

10 PA) which ia 2,4,1,9-tetr-t:hyl·S-decyne-4,7-
diol. Preferably, th• aorrection flu.id include• 
about 0.3, t:o about 2.0,, encl more preferably 
0.45' to 1.5'5, of the aurfactan.t by weight. 

Pref erred exteild.e:r pigments include 
15 kaolin (•China•) clay, auch aa Jtaopaque• 108 (Dry 

Branch JCaolln Co., Dry Bran.ob, GA), which :l.ncludea 

greater tbaD 97' kaolin clay CA12o3•2Si02•2B20J, 
l••• tblm 3'11 water, and 0.3!5tts of a aod:l.ua 

polyacrylate/aoda aah cliaperallllt. Other •u:l.table 
20 kaolin clays are Jlolf-e Clay (R.'l'. Vaacierbilt, 

:Inc., Bozwalk, cmmeatlout) and Buber •oc (J.JI. 

Buber Corp., Jfaocm, Georsrla). TJae ext.a.er 

pigment i• added in an amount that enhance• th• 
ability to write with ball-point pen ink over the 

25 corrected spot. Preferably, the correction fluid 
ahould include 5' to 15,, and more preferably S' 
to 10,, of tbe extender p:Lgment b,- weigbt. 

To color matcb, e.g., lined notebook. 
paper, the t:l.taa.:lua d:loxicl• primary pigment can be 

30 t.t.Dtec! with other ltigmm:ata, auch aa black, burnt 
umber, and blue, uaing ataa.4ard color matching 

teclmiquea. Th• preferred black pigment ia an 

aqueoua diaperail>l• (3&rbon black auch •• Kara 
Blaek. A preferred Burnt 'UJDber pigment is Burnt 

35 Umber W-3247, Auraaperae• Jlng'elhard Chemical, 
N.J.). These colorant• are uaed in am.ounta to 
color match the ahade of white of the paper on 
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which the correction fluid ia to be uaed. Of 
courae, colored correction fluid for colored paper 
aan alao be made. Preferably, the correction 
fluid ahould include leas than 2.0• of the 

5 colorant pigmenta by weight. 

!be biocide ia u•ed t:o prevent bacteria 
. . 

from. ccmt••tnating the correctio11 fluid. Bacteria 
attack •ame polymer•, and are often found dormant 

·. : 

in aaae of the ingrecU.ents, •·SJ•, pigmenta, used 
10 to manufacture correction fluids. A aufficient 

amount: to prevent bacterial srrowth. ahould be used. 
Preferably the correction fluid inc:lW!eil about 
o.os' to 1.0, of tbe biocide by weight. 

!be pref erred defo..t.DSJ ~ent i• Xopc:o• 
15 8034 (Henkel Co~. Ambler, PA), although any 

c!efoemtng agent typically uaed iD correction 
f luida can be uaed. Such def oaming agent• are 
uaually minera1 oil derivative• mixed witb 
uaorphoua silica, and should be &clcted iD an amount 

20 auffiaient to enaure that tbe correaticm fluid i• 
. . . . 

deaerated and doe• not foam wlaen abakera. 
Preferably, t:he correction fluid include• o.os' to 
1.0,, and more preferably·o.21• to 0.4,, of the 
defo•mi ng agent by weig:ht •. 

25 'l'he pref erred correction fluid• 8hou1d 
have a writeover tiall of le•• than about 35 
aec:onda. Kore preferred correction fluid• bave a 
writeover time of l••• than about 20 aeccmd.a. To 
deteZaine writeover time acc:ordaDc• with the 

30 invention, th• following procedure iihould be u•ed1 
1. Prepare a J:)ottle of each fluid to be 

teated and •hak• wall before using. 
2. Kake a -rk (e.g., draw a zigzag 

cw:ve or write a word) on a aheet o:f 
35 blank paper uaing a ball pen. 

3. %miler•• a correction fluid brush 
into the fluid and Wipe the brush on 
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th• neck of t:ll• bottle tw:Laa • 
.t. Apply the flui~ over th• mark. 
s. V•• a •top watch. writ:• t:ha letter 

B over the applied fluid 12 •econc:la 
5 af tar applicatiOZL of the ~luid uaing 

a .. cli'UiD point ball pen (e.g., BJ:C 

Blue). 
fi. Bx••*ne the aorreat9d marklq to 

detaz:adne if the -rking ia free of 
10 voida. 

15 

20 

25 

7. Repeat •tap• i-s nineteen additional 
t.t.maa. When ~eaeaaary, clean t:he 
ball point tip before proceeding to 

the next teat. 
B. I! 80' (or above) of the correaticm 

-ricing• (e.g., 16 or more of the 20 
procedure•) are free of voida, 
record tbe t:Lllle (12 aeaODda) •• the 
wr:l.teover time. 

9. :tf l••• than 80' of the correction 
-ricing• are free of void•, rep-t 
•tep• 2-7 but illar•a•• th• tiae of 
•tap 5 by two aeconda "qDtil 80' or 
above of the corrected markiqa made 
at the .... time are free of void• 
and record that time •• the 

wr:Lt~r time. 

The teat procadu.re'i• carried out at room 
temperature and at a humidity level of between 25% 

30 and 35,. 
The writeover time of &QU•ou• correction 

f lu:Lda depend in •~;nif ican~ part on th• 
component• and quantity of component• of the film­
forming ayatem. Referring to Pigurea 1-3, the 

35 predicted writeovar times of aqueous correction 
fluida at 11pacific pigmantabiDder (film-forming 
polymer) ratio• are plotted on a t:hree-d:l.menaional 
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graph again9t t:he percent aciaular particles 
. . 

(apecifiaally RYAD 400) in the p~gaent aDd tbe 
percent hard fila-fozmlng ~olyaer (apecifically, 
UCAJt• 144) in the fil.m-fozming polymer blend 
(wldch al•o incl•• ucUe '46). 1'be graph• are 
computer generated calculation• derived from the 
re.ult• of a designed. a:periment. The graph• 
prOYid.e e•timat•• of tbe ~titie• of acicular 
particle• and bard f ilm-~orming polymer that 

10 ahould be inalw:led in a correction fluid at a 
particular pigment to binder ratio to provide a 
targeted writec:wer time. 

"lhe pref erred correction fluid.a have a 
suf f iaiently low viacoaity that the fluida can be 

15 applied with a bruah, and, of cour•e, provide good 
coverage of the underlying aar:t:l.ng. The viaooaity 
and ac:wering power of the correcticm. fluid•, like 
t:be writeover time, depend :ln aign:l.ficant part on 
t:be component& (and on ~e qwmtity of tile 

20 compcmenta) uaed in the fila-fondng ayatea. 
Referring to Plgurea 4-6, the predicted 

visaoaiti•• of aqaeoua correction. fluid• at 
apecifia pigmentafilm-fozmiDR polymer ratios are 
plotted on a three di:menaicmal graph againat the 

25 percent aaicular particle• (RY.l.D 400) in th• 
pigment and the percent hard fila-fozm!Dg polymer 
cucu• 144) .ln the film.-fondng po_lJDl8r blend 
(which al•o inaludea UCAR• 446). The graphs are 
generated iD t:he •ame general manner as with 

·30 Pigure• 1-3. irhey provide ••timate• of t:he 
quantities of aciaular particle• and hard fila­
foz:millg polymer that ahould be in.eluded in 
correction fluid at a part~cular pigmentsbincler 
ratio to provide a target:ecl viaco•ity. 

35 :Referrilig to l'igure• 7-9, th• predicted 
.. ·. . 

covering power at three fixed acicular particle 
(NYAI> tOO) levels (percent: of total pigment) is 

.. 
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plotted on a tbree-dimenaional graph again•t the 
percent bard fllm·foming polymer (UCAR• 144) in 

the film-fozming polymer bleiu! (which al•o 
include• UCAR• 4ifi) and p:Lpent:film-foxmlng 

5 polymer ratioa. The grapha were generated in the 

•am• general -zmer aa Pigurea 1-6. 'they pravld• 
eatimate• of tbe pigmmit:bindar ratio and quantity 
of hard film-tor.aillg polymer tlaat ahould be 

contained in a correction fluid at a particular 
10 acicular particle ccm.centrat:lon iD order to 

provide a targeted coverage. 
The followiDg apec:lf ic example• furtber 

illwstrate the invention. 
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•••:L111 i-3 
%Darad&&S: Dll111&&iil.tx lwail.srll!ii 

. 1P&l9 1 lx•""'l• z 1x•mn1e 3 
Water 16.90 15.57 13.05 

5 Ropcoaperae. -t4 1.10 1.07 1.05 
VCAR• Latex 144 16.60 14.64 18.19 
vcaa• Latez 446 s.so 11.34 14.08 
'l'i-»ure a-too 51.20 47.48 '48.45 
n.AD too 5.70 3.75 3.93 

10 ltaopaqu.e 108 o.oo s.oo o.oo 
Bayf errox 
Yellow 960/4 o.oo 'o.oo., 0.03 

Bayferrox 31811 o.oo o.oo 0.10 
Calaot:on• Blue 0.01 o.oo o.oo 

15 Magnet Blaak 0.10 0.12 o.oo 
Surfynol 104 •A 1.80 o.oo o.oo 

• Surfynol 104 W o.oo o.oo 0.52 

Rhoplex Pll-26 0.90 0.11 0.43 

Ropao 8034 0.30 0.21 0.16 

20 Pigment a Pila-

Po~ Polymer. 5/1 4/1 3/1 

'l'otal •olids '10% '11% 71% 

Wr:lt.eover t.iae 25 aec 18 aec 13 sea 

Vi•ao•:Lty 370 apa 528 cpa 530 op• 

25 *•Bo.me-made• •tock solution containing 86' 
Sw:fynol 104 and 14' water. all by weight. 

30 

Bxamplea 1-3 were prepared ))y the 

following procedure: 
1. Prepare a 86% (by weight) stock 

solution o! Surfynol 104 in water. 
'l'be aolution :la made ready by 
gradually adding 86 g Surfynol 104 

to 14 g water over a period of four 
to eight hours. 

v 

~ 
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2. Wei'h t?he •p•aified amount of 
deicmize4 water to a c1ean mixing 

ccmta:l.ner. 
3. Weigh tbe 91»ecified amount of 

5 Hopcoaper•• 44 (diaperaant). 

10 

4. Attach the gla•• jar aont:aird.ng the 
water and Bopcoaperae 44 with a 
Cowles type mixing blade an.cl tUZ'D on 
the mixer and run for 3 minute• at 
500 zpa to get the water and 
di11peraant mixed. 

s. Slowly aclcl the apecif:led amount of 
:tlYAD 400 ~t 500 Zpla. 

6. :cnareaae m:ix:l.Dg apeed to '700 z:pm an.cl 

15 alowly add tbe apecif ied amount of 
titanium 4:1.oxic!e, Ti-Pure R-900, at 
a rate t:luat allows ao.mplete 
d.:Laperaicm 

20 
of the pigment. Gradually ~area•• 
miXlng apeed to 1000, ~400, 2100 rpm 

to -intain vortex. 
1. Slowly add the epec~fied amouDt of 

Bayferz-ox 960/4 ancl Bayferrox 31811. 
8. Allow the whole thing to be mixed 

25 for 20 minute• (check mixing •peed 
and make aure vortex :la maintained). 

30 

35 

J. Slowly add (dropwiae) SW:fy'Aol 104 
(aa. 90' aolution in water) at 
mixi.Dg speed of a:ro'Ulld 1400 rpm. 

~o. Mix for 10 minut••· 
11. Premix the apecified amount of VCAR 

144 with 1/4 of the specified 
amouzlt of Jfopco 8034. 

12. Reduce mixing speed to 700 Z'l>IR and 
alowly add the mixture of UCAll 144 
and Jfopco 8034. Stir for 5 
minute• • 

. ' ' . 
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13. l'z-.Ux ~· apeai:H.ed Ul0\111.t of lJCAR 

''' with 1/• of the •pea:lf:l.ed 
~t of lfopco 8034. 

14. Slowly aclc! the_miXtUZ'• of UCAR 446 
. . . 

anc! Kopco 8034. StiZ' fOZ' 10 

millut•• at 700 z:pm. 
15. Iner•••• the mixing apeed to around 

1400 z:pm and •lowly add (dropwi••> 
the apeaif ied IUDOUllt of Rhoplez l'R-
2 S and stir for 10 minutes. 

16. Reduce mix:lng apeed to 700 rpm and 

•lowly add t:he z-••t of the 
apeciflecl amou.Dt of Kopao 8034. 

17. Cont:.inuoual.y mix for 5-10 m.:l.nutea. 
IXf pple 4 

Dowicil 75 
Jlopcoaperae t4 
Ti-Pure R-902 

16.28, 
0.20'5 
0.9'1' 

20 Kaopaqae 108 
UAD 400 

4'1.61, 
5.29"5 
1.06"5 
0.24'15 
o.1111s 

25 

30 

Hara Blaak 
Burnt Umber 
UCAR Latex 446 
UCAR Latex 144 
SUrfyzaol 104 {Solid) 
Rhop1ex PR-26 

l!topco 8034 

Pigaent:Pilm-formln.g polymer 

Viscosity 
pH 
Dry t.t.ae 
Contz-aat ratio 

11.76"5 
15.19111 

0.27'1s 
0.81% 

0.21, 

3.70 
360 

7.92 
approx. 25 aec. 
0.99 

Bxmnple 4 wa• prepared accorcling to the 
35 following procedure: 

l • Add water to :iaixing veaael and place 

• 
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\illder mixer equipped with Cowl•• 

type mixing blade. 
2. '1'aZ'n on. mixer and aet •P•e4 low. 
3. Aclcl pr•••rvative (e.g., Dowic:l.l 75) 

and mix for 5 ainutaa or until fully 

di••olved. 
4. Add pigaent diaperaing agent, 

Kopao•p•r•• 44, and a.ix !or 5 

aillut••· 
5. Slowly add titanium pigment, Ti-Pure 

R-902, to the batch increasing 

mixing •p•ad •• nece•••ry to avoid 
amrlomeration. 

6. Slowly add kaolin clay pigment, 
15 Kaopaqae 108, to tbe·bat:ch 

20 

25 

30 

35 

:1.zacreasing mixing apeed :l.f neaeaaary 
to avoid agglomeration. 

7. Slowly add fUDCticmal acicular 
pigaent, KYAD 400, to the batcb 
:l.Dcreae:l.ng id.x:l.Dg apeed •• neceaaary 
to avoid agglomeration. 

8. Kix batch for 15 minute•. 
9. Add Kar• Black colorant. 
10. Add Burnt Umber colorant. 
11. KiX color• for 5 m:Lnutea. 
12. Add Binder A, 110R. Latex 446. 

13. Add B:l.DC!er B, UCU Latex 144. 
14. Hix batch for 10 minutes. 
15. Slowly add eubatrate wetting agent, 

aurfynol 10t. Su.rfynol,. 104 i• a 
aolid at room temperature and must 
be heated to at lea•t ss•c. and 

maintained at that temperature prior 
to addition. 

16. Slowl.y add ink bleed inhibitor, 
Rhoplex PR-26, directly into vortex. 

17. Add defoaming agent, Hopco 8034. 
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18. Hix ~ampleted . batch mixture :for 30 
minute• at Mcuam to low •P••d. 

lxppl•• 5-§ 

5 

%ngredient 

Water (city) 
Hopooaperae 44 

Ti-Pure R-902 
Kaopaque 10s 

10 llDJ>-400 

Kara Black 
Burnt t1mber 
UCAR Latex 446 

UCO Latex 1o6o6 

15 Surfynol 104 (aolld) 
Rhoplex PR-26 
lfopco 8034 

P:l.gment:l'ilm-
l'orm:l.ng Polymer 

20 Total solid• 
Writeover time 
Viaaos:Lty 

' Weight 
1x•'!Rle s ••ml• ' 
18.27, 16.22% 
0.94, 0.98% 

45.68, 

5.08, 

3.41, 

0.23, 

0.11'5 

11.81, 
. 15.25, 

0~26, 

0.78, 

0.20, 

3.7:1 
70, 

-
< 25 1ec. 
360 

47.75, 

5.31, 

1.069' 

0.2., 

0.11, 

11.80, 

15.24% 

0.2., 
0.82, 

0.21, 

3.1:1 
70'1; 

< 25 aec. 
360 

Thea• example• ~re prepared by 
proaed.ure analogous to the procedure• U8ed to 

25 prepare Example 4. 
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hpgpl•• 7-8 
Xnqr1diapt;, ' Weigll\t 

az-a;a.91 I IX•tllft:LI I 
Water 13.32, 14.82, 

Hopaoaperae '' 1.2., 1.13, 

'l':l.02 ll-900 46.53, 47.91, 

J.taop•CJU• 108 3.88% 3.99, 
llYAD 400 1.29% 1.33, 

Kar• Blaak 0.23, 0.24, 
Burnt U'.lll'ber 0.11, 0.11, 

tJCAR Latex 446 13.70, 12.09, 
UCAR Latex 144 18.20, 16.06% 

SUrfynol 104 0.25, 0.62, 

Rboplex PR 24 1.00, 1.50, 

Kopco 8034 0.21, 0.21, 

Pigment: Pila• 

l'oad.Dg polymer 3:1 3.5:1 
Total •olid.8 10.16, 70.14, 
Writeover t:lae 30 •ec. 30 •ec. 
Viacoaity 590 cp• 590 cps 

Tb••• ex-aple• were prepared by 

procedures analogou.• to procedure• uaed to prepare 
Bx•mple 4. 
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IXMPl• 9 

.t...%1* 
:tpgrediep.t :tnar •. 

Water (city) o.oo 
Dowicil 75 1.00 
Hopcoaperae 44 0.35 
Ti-Pure R-902 1.00 
Jtaopaf!IU• 108 1.00 
HDD•400 1.00 
Kar• Black o.so 
1JCAR Latex -&46 0.12 
UCU Latex 144 0.48 

Sur!ynol 104 (aolid) 1.00 

lthoplex n - 26 0.31 

Hopao 8034 1.00 

Total 
Pigment BiDcler Ratio • 3.70 
Total Solicla • 70.0011; 
•TS • total •ollda 

Im!& 
J:pgr. 

16.28 

0.20 
0.9'1 

47.61 

5.29 
1~'06 

0.24 
11.76 
15.19 

0.27 
0.81 

0.21 

9.9.90 

n 
ipqr. .l 

o.oo 16.30, 

0.20 0.20, 

0.34 0.989' 

47.61 47.659' 
5.29 5.309' 
1.06 1. 06% 

0.12 0.2., 
7.29 11.7811; 
7.29 15.2111; 
0.27 0.27% 

0.25 0.8111; 
0.21 0.2111; 

69.93 100.0011; 

1. lLclcl water t.o aiziD.g veaae1 azad. place 
under mixer eqaippecl with Cowl•• 

type mixing blacl•. 
2. Turn on mizer aDcl aet •P-4 low. 
3. A44 pre•ervat::l.ve, Dowic:Ll 75, and 

mix for 5 minute• or until fully 
d:Laaolved. 

•· Add pigment clispera:l.ng agent, 
Hopcoaper•• 44, and mix for 5 
minut••· 

s. Slowly add the titanium. p:l.gmeDt, 

Ti-Pure R-902, to the batch 
neae•aary to avoid agglomeration. 

6. Slowly add kaolin clay pigment, 

bopaczu.e lOS, to t:b.e batch 

increasing mixing 8P••cl if n.eceaaary 
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to avoid •SJSlomeration. 
7. Slowly add. f'UllCt:Lonal ac:Lcular 

pipum.t,. ID'A.D 400,. to the 

a. 
9. 

10. 

11. 

12. 

13. 

14. 

batch increubg mixing speed aa 
neceaaary to avoid agglamerati021. 

Hix bat~h for 1s mnut••· 
Md llar• Black colorant. 
Jlix for 5 minut••· 
Actt·•lmi.r A,. 1fCAR Latex 446. 
Ad4 Binder B,. t1CAR Latex 144. 

11:1.x batch for 10 minute•. 
Slpw~y add aubatrat:e wetting agent,. 
Surfynol 104. ROTB: Surfynol 104 
i• • •olid at roam temperature and 

15 aa•t be heated to at least ss•c. 
aDd •lnta:lnecl at that temperature 
prior to aclclltioai. 

20 

15. Slowly acid. :I.Dk J:>leecl :LDhib:Ltor, 
Rboplex :PR-26, clirect.ly to vortex. 

16. Add clefomaing agent, Kopco 8034. 
17. ~ aampleted batch mixture for 30 

min1atea at :medium to ~ow •peecl. 
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IXPPl• 10 

.l:.:m 1111& D 
:taarecli•t ;mm;:, :cpgr. %Rqr. .l 

Water (city) o.oo. 23.95 o.oo 22.2.ns 
5 J>awiail 75 1.00 0.20 0.20 0.19, 

Hopcoaper•e 44 0.35 0.97 0.34 0.91, 
Ti-Pure R-902 1.00 47.61 4'1.61 44.21515 
Jtaopaque 108 1.00 S.29 5.29 4.91, 
BDJ>-400 1.00 1.06 1.06 0.98, 

10 Mara Black o.so 0.24 0.12 0.22, 
Burnt Umber o.ss 0.11 0.06 0.11, 
ucu·i.atex 446 0.12 11.76 7.29 10.92% 
UCAJt. Lat:ex 1-14 0 .. 48 15.19 7.29 14.11, 
Sur~)'Dol 104 (aolicl) 1.00 0.27 0.27 0 .. 25, 

15 Rhoplex PR - 2& 0.31 0.81 0.25 0.76, 

Hopoo 8034 1.00 0.21 0.21 0.19% 
Total 107.68 70.00 100.00, 
Pigment Bincler Jtatio • 3.70 
Tot:al Solid• • 65.00' 

20 Bxurple 10 was prepared by a procedure 
analogoua to the procedure uaed to prepare 
Bx•nple ... 

'rile pref erred correction. fluid• can be 
uaed ill conventional bottle and bru.•h applicatiOD, 

25 a• well •• ot:her k:Down correction fluid 
applicaticma. 

Other embodiment• are within the claims. 
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C L A :t H S 

1. A water-baaed correoticm. fluid 
comprialng an opaclfylq plgaent, a film-forming 
polymer, aaicular partlclea, and water. 

5 2. 'the water-ba•ed correction fluid of 
cla:La l, wherein •aid o~aaifying pigment aompriaea 
titanium dioxide. 
3. The water-based correction :fluid o:f 
claim l, wbtarein •aid acioular particle• campri•e 

10 calcium metaallicate~ 
4. 'ft:Le·water-ba•ed correction fluid of 
claim 1, wherein aaid aa:Laular particle• ha,,.e an 
-pect ratio of between about 511 and al::tout 1011. 

5. The water-baaed correction fluid of 
15 claim 1, wherein aaid correction fluid include• 

between al::tout 1'1s and about 9% o~ •a.id. aciaular 
particlea·by weight. 
6. The water•baaed correction fluid of 
claim 1, wbtarein aaid correction fluid include• 

20 bet:ween about •S'ls &Del about &Olli of aaid opacifying 
pigment by weight, between about 6'1s and about 11\ 
of aai4 f lla-fo:mlng polymer by ¥eight, between 
about 1'11 and 9\ of aaid aclcular P&rticlea by 

weight, ancl between about 20' and 40'1s of •aid 
25 wat:er by weight. 

7. The water-ba•ed correction fluid of 
claim 1, wherein aaid film-fozm!.Dg polymer baa a 
glaaa transition temperature of leas than about 
11•c. 

30 8. The water-baaed correction fluid of 
claim 1, wherein aaid film-forming polymer haa a 
gla•• traaaltion temperature of between about 
1o•c. &Dd about 3o•c. 
9. 'l'b.• water-baaed correction fluid of 

35 claim a, wherein •aid correction fluid compri••• a 
film-forming polymer having a fllm-fondng 
temperature of less than about 17°C. 
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10. The water·b••ed correction fluid of 
claim 9, wherein said co;rrectionfluid haa a 
pigment:film-fozld.ng polymer weight ratio of 
between about S:l, and about 3s1. 

5 11. The water-ba••d correction fluid of 
claim 1, wherein aaid correction fluid baa a 
pigment:fila-forming pol~r ~ight ratio of 
between about 511 and &bout 31~. 
12. A aetbocl for providing a corrective 

10 coating on_ the aurface of a pap• aubatrate, aa:l.d 
method compriaing 

. . . ' 

proviclin.g a correction fluid comprising 
an opacify:l.ZIQ' pigment, a !11.m-fozimizlg polymer, 
aaicular partial••• and W.ter. and 

15 applying aald oorrecticm fluid to a 
marking on the •urface of a paper eubatrat.e to 
provide a corrective coating that covers aald 
marking. 
13. A water-ba•ed correction fluid 

20 ooaapriaing an opacifylng pigmmit., water, and a 

f ila-formlng ayat.ea that provide• the correction 
flu:Ld with a writecnrer time of 40 aeccm.da or 1•••· 
14. fte water-ba•Htd oorreat:icm fluid of 
claim 13, wherein aaid fila-fozm:l.ng ayatam 

25 provides •aid correction fluid with a writeover 
time of 30 second.a or l•••· 
15. 1'lle water-baaed correction fluid of 
claim 13, wherein aa:l.d film-formiag ayatam 
provide• aaid correction fluid with a writeover 

30 t:l.ae of 25 aecoDda or l•••· 
16. !'he water-baaed correoticm fluid of 
claim 13, wherein •aid film-forming •Y•t­
provid•• ••id aorZ"ection fluid with a writeover 
t:L.ae of 20 aeconda or 1•••· 

35 17. ~water-baaed correction fluid of 
.· . ,.. .. : 

claim 13, wherein. aa!d correction .. fluid has a 
total aolida concentration of at leaet 60\ by 
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weight. 

18. The water·b•••d correction fluid of 
claim 13, wherein ••id correction fluid Ila• a 
total solid.a concentration of at leaat 65' by 

5 weight. 
19. The water-ba•ed correction fluid of 
claim 13, wherein aa:l.d opaaifying pigment 
comprise• titanium dioxide. 
20. The water-~•••d correction fluid of 

10 claim 13, wbere:l.D •a:l.d film-forming ily'•t­

campr:l.•ea ac:l.cblar partial••· 
21. 'the water-baaed correction fluid of 
claim 13, wherein •aid !ila-fond.Dg 11Y•tem 
campriaea a f ila-f ozaiDg polymer baviz:l.g a gl••• 

15 tranaition. t911P9rature of le•• than about 17°c. 
22. The water-baaed correction fluid of 
claim 13, wherein •aid film-forming ayat­
campriaea a film•foi:millg polymer haviDg a gla•a 
tranaition temperature of between about 1o•c. and 

20 about so•c. 
23. The water-baaed correction fluid of 
claim 22, wherein •aid correction fluid aompri••• 
a film-forming polymer having a gla•• tranaition 
temperature of le•• than 11•c. 

25 a•. The water-ba•ed correction fluid of 
claim 13, wherein •aid correction fluid compri••• 
a film-formint polymer and includes a pigments 
film-fozming polymer weight ratio of leaa thaD 

about 511. 

30 25. A .. t;hod for praviding a corrective 
coating on the •urface of a paper aubatrate, aaid 
method compri•insr 

providing a correction fluid campriaing 
an opacifyin.g pigment, water, and a film-forming 

35 ayat.em that. provicl•• the correct.ion fluid with a 
wr:lteover t:lme of about. 40 aeconda or leaa, and 

applying ••icl correct.ion fluid to a 
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marking on the surf aca of a pape;,; aubatrate t:o 
provide a corrective aoat:l.llg tll&~ covers •aid 
marking. 

2 6. The metbod of claim 25, further 

5 comprising ap~lying a corrective ~~king to aaid 
corrective coating. 


