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The invezaticm. ~elates to correction fluids. 
Correction !luida are used for corractizlg 

S handwritten, typewritten, photocopied., or laser printed. 

marking's on paper. Generally, correction· fluids are 
applied to a paper surface over an erroneous marking in 

liquid. f oz:m.. 'l'b.e fluid rsu!:tsequently forms a film wbiah 

eff ec:t:.ively covers erroneous ·JD&rkingli on the surface 

10 ancl can receive a c:c:z:'Z'ect ma.:r:kiq~ HaJd.ng a ao:r:reat.ive 

mark:l.ng over· the·' :l!:i.la aammonly is known as •writee>Vern. · 
Correction fluids typically include •ame 

standard ingredient•, including an opaaifying pigment 

(commonly titanium clioz:l.Cle}, a film-foorming polymeric 

15 material, and a solvent. 
The op&cifying pigment is dispersed J.D. the 

fluid and provide• the ba•:i.c white aolo~ which can be 
tODed with other pigments to provide a correction fluid 

closely corresponding to the color of the paper to 

20 which the fluid ia to be applied. The opacifying 
pigmeza.t funct:l.cma to obscure the erro:a.ecua :marking over 

whi.ab. the corZ:"aaticm fluid is applied. 
Tile film·!oz:mizag po1ymeric material, a1so 

known as the binder, binds the p:i.pe11t to the paper and 

25 helps to fo:m a flexible but continuous covering that 
remains once the aolvant has dried. 

The solvent. la used aa the carrier for the 

cu:ah PB 2oa .. 
~··) ·~ -· · •. _; 
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other iqraclieAts in the !'1uicl.. Bistorica1ly, 

halogenated ~oc:~bons have.beezi the ~olvents of 

choice £or correc~ic:m !luid ccmpoaitim:z.a. Halogenated 
hydrocarbm:i ao1venta present apecial advan~•• 

! primarily because they have evaporation rates which . 
provide oorrect::ion flu.ids ·tb.at dry rapidly and 
completely. Adcliticma.lly, they do not interact with 

typewritten markings to cause un.accepta];)le bleeding. 

A1so, they cum effectively dissolve ~•e :!ilm-:Eorm:lng 
10 polymeric :materials which provide durable but flezible 

film.a without cau•ing excessive cockling or distortien 
of paper surfaces. Despite their recognized adv'aatages 
wbttn used aa aorraation fluid •olventa. the u.ae of 
halogenated. hydrocarbon aolveD.ta has become a matter of 

15 increased ccmcezn primarily because of their adverse 
effect on ~e elft'iromnent (atratoapheria ozone 
cleplet.ion) • .Accordingly, providin.g an •ozone-friendly" 
correction fluid by eljmin.ating the use of halogenated 
hydroaar~on solvents ha• become deairab1e. By ozone-

20 friendly correction fluid, we mean. a aorrecticm. fluid 
which either does not contain a material· that mig'Z'ates 
to the atratoaphere or, if it contaiiia auch a material, 
the material does not cause a reduction in the ozone 
ccmceatrationa. 

25 Attempts have been made to replace the 

halogenated solvents with non-halogenated alternatives. 

Aqueous-baaed syatema such as those deaeribed in u.s. 
eatent lfo. 51 332,599 are DOt effective for & wide 
variety o~ inJc fo:z:mul.ations. Alternativel.y, non• 

30 -halogenated. hydroaarbon solvents, such as those 
described in u.s. Patent Noa. 5,199,976 and. 5,306,755 
cover a wide range of ink type•, but suffer from poor 
oveZ"WZ'~te characteriatica. 

Zt is a objec~ of the present invention to . . 

35 provide a correction fluid ba•ed. 011 a non-halogailatad 
solvent aystem with improved overwrite characteristics. 

Qenera1ly. the invention re1atea to a:n. czcne-
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friend.ly correction fluid that bas improved writeover 

characteriatica. 'l'b.e osc:me-frieDClly correction f1uids 

thus have a key benefit (good writ.eover aharacteriatic) 

aasoaiated. with halogenated bydz-ooarboll aolvant-based 

· 5 correct.ion. f'luic!a, but also have the environmental 
I • 

benef~ts a•sociated with ozone-friendly solvent·based 

correction ·£1uids. 
Specifically, the present inventiOD re1atea 

to an ozone·~riell4ly correction fluid comprisiug a non-
10 halogenated bydroaarbon solvent, a po1ymaria phase llllcl 

an opacifying phase, whe:ein. t:he :ratio of opacify:l.Dg 

phase to po1ymeric pb.aae i• £rem about 2 .• 2 to about 3.8 

preferably from about. 2.4 to about 3.6 (based on 

welg:ht). 
15 Other featurea and advantages of the 

invention will be apparm:i.1: £ram. ~. description of the 

Aa u•ed. herein, the tez:m noverwrite 

aharaoteriatie• relates to a correction f1u1d f ilm.8 
20 ability to accept new written matter in the form of 

iDka,, marker pens e.d typewriter impacts. Without 

being bound to theory, appliaaa.ts bel.ieve that this 
cba.racteristia is related to £ilm strength arid paper 

adh••ion. w.tum correction fluid. films exhibit weak 

25 atrezigt:h and. poor paper adhe•ion the overwrite 
characteristic ia ext~emel.y poor. 'J.'his typica11y 

reaults in gouging and flaking of the correction fluid 

whil.e new pen markings are :made on the film. 
JLccord.lngly, aorrecticm. fluid• which exhib~t good 

30 •overwrite characteristic• do not exhibit ezee•sive 

flakiD.g or chipping during normal writing pressures. 

The importance o! a good overwrite characteristic is 

very important with ink pen and typewriter overw.r:.it:a 

due to the relatively high p~~•aurea applied. The 

35 importance o~ gocd overwrite charact:er~atlc with marker 

pena is typically leas importaDt. 

According to the present invention., it has 
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been di.acavared that by ratioing the opaoifying phaae 
witb the polyme:lc phase of a aorrection fluid biilSed on 
a non-halogenated. hydrocarhm:t. ao1vent it ia posaihle to 
abt:ai=. Cb:'amatically improved overwrite charactariatics. 

5 A• uaed. he:aili. the tez:m. •opacifying phase• 
• :refers t:o t.he total amo'l.lllt: of opaa.:lfying agent f01md in 

1:.he cor:ac:tion fluid. The opaei:!y:i.ncr ag•at& suitable 
for use ~ the preatmt invm:tt1on include aammarci~lly 
available rutile titanium. diox:ida, anataae titanium 

10 dioxide, ainc eulf ide, zinc oz:i4e, calci"mD carbonate or 
blend• or mixt:urea af t.heae matariala. Pre:£erab11' the 
opac:i.:!yia.g agent have an average particle sime between 
about 0.2 and about 0.4 miarozi-a and an ave::r:age oil 
absoi:pt:lon of about: 1'4 1ba. oil/100 l.ba. pigment: to 

15 about: 36 lba. per 100 lba. Th.a amount of opaclfying 
agent can vary depending on the degree of coverage 
dea:i.red (lower amounts will provide poorer coverage 
wl:dle higher amounts will provide extremely opaqae 
coverage). l'rcm about; 32 to about 55!k by weight 

20 cpaci!yb.g agent basec! on the t:ot:a1 weight o:f t:he 
aompositioD is generally suitable. Preferably the 
cpacifyiDg av-ent ia aelect:.ec! from t:ha group ccm.aisting 
of rutile titaniua dioxide llDCl anataae titanium dioxide 

a' 
at level• of from about· 38 to abau1: 52' by weight ba•ad 

25 o.n the total weight of eompoBition. 
A• u•ed herein, the •polymeric pha••• refers 

to the film forming bincler, (i.e. resin) plaaticisera, 
anc! cliaperaanta. B:l.D.4er• suitable for ~•• in the 
pr•••nt invention include 'l'b.erm.oplastic butyl 

30 methac::ylate {BMA) copolymer (such. as Beocryl B 'OS or 
Jfeocryl B700 pol~r manui?actured by Zeneaa Resins, 
W1lm1qton, & or JtobiLg"mZL P 675 supplied by Robm Tech 
:Inc •• Malden, llA.)1 vi11yl tolwme-butacliene capo1ymer 
(such as those manufactured by Gcodyea: Chemiaals)1 

35 !aobutyl metb.aory1at:e polymer (:IBMP) (Aozyloid B67, 
manufac:~ured. by Rohm a Baaa1 Philaclelphia, PA); n-butyl 
methac:rylat• polp.er (such •• Blvac:ite 2044 
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. manufaot\lZ'ed by DuPOn.t Chamical, WilmiDgtcm, DB) , u­

butyl methacrylate/iaol::n:Ltyl m.etbac:rylate copolymer 

(such aa Blvac.ite 2046 manufaat\U:'ed. :by :DuPcmt Chemical.) 

ant! :mixt:.uz:-e• thez:-eo~ •. Sui.table •plaatic:izers• bclud.e 

5 dit:ridaoyl phthalate. Suitable d.iape:r:aant• inclucle 
I 

diocty1 aod.ium sul~oauccinat:e and. po1ymeria fatty eater 

(Bype:mer LP1 manufaatw:ed by IC:C Americas); ~d 

mixtUZ"ea t::h.m:eo!. 

As used. herein. suitable •non-halogenated 

10 hydrocarbon solvents• include ULJ' cyclohexane OZ' 

a1kylated cyclobexazie_ anc! aliphatic hydrccarbona 

containing 10 or fewer carbon atoms. Preferably the 

material 1• methylcyclohexane. 

Optionally, correction flu.ids of t:ha preaen~ 

15 i:a.veution. may also in.c1ud.e ot:.he:r: typical correction 

fluid i.ngi:ediezlt• •uch a• t:i.11.tln.g aoloranta, e.g. lamp 
b1ack, :r:aw umber, yellow oxicle, etc. These tinting 

colorant• are cOUZ&.tecl aa opaaify:lng &SJemts in the 
• 

•opaaifying phase• c:alou.lat~an. Al.•01 a small am.oUn.t 
20 0£ mu.•~a:r:d oil (0.1 - 0.2%) is often added aa a 

deterrent • 
. Aocord.i.n.g to the.present inven.t::Lcm., an 

Opac!fying Phase ~o Polymeric Phase ratio in the range 

o! from 2.2 to 3.8 provides excellent overwrite 

25 characteriatiaa when compared with conventional non~ 
halogenated hydroaarbmi solve~t ~orrection fluid 
aystams. Preferably, the opacifyiDg phase to polym.eria 

phase ratio is from 2.4 to 3.6. 

30 

lx•mp1u 

Example• 1-5 below illustrate fluids with 
Opaoifying Phaae to Polymeric Pbaa• ratios· according to 

the preaent. invention provide good. ove:wri~e properties 

at. high wet fluid lay down1 e.gq five mils film 

tbick.neaa. Bxample 6 below s~a a ratio outside the 
35 claim range. In use, the Birwmple 6 correctio:a. fluid 

shows :Ln!erior overwrite propert~ea at high wet flui.d 
lay down. 
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~·1 
I:pqrgdipta-

1. Kethylcyclohexane 
2. '!'hezmoplaatic %B'IUL Copolymer; 

5 !Teocryl B 705 Polymer 
3. Ditrideayl Phthalate ... Polymeric Patty B•ter, 

Eype:cm.er I.Pl (ICI Americas, Inc.} 
s. Titil.Zl.i.Ulll Dioxide, 'l!ipure R-931 

10 6. Lamp B1ack 
7. lfl.latard Oil 

8. Prag~ane• 7592121oso21as 

Wt;,, 

41.41 

10.78 
3.99 

2 .. 22 

41.39 

0.07 

O.l.2 

(Kaaz:masm. & Reim.er) 0.02 
100 .. 00 

15 Opacd.fy!ng Phase to Polyae:ric Pbaae Ra1:io: 2.44i 

Bumpl.e 2 
Ingrecli111t1 
1. Kethylayalohexaae 
2. Tbermap1aatic IBMA Copolyme:, 

20 Neocryl B 705 Polymer 
3. D:Ltrid.eayl Phthalate 
4. Polymeric Patty Bster, 

Bypermer L~l (IC% Ameri~•a, :enc.) 
5. 'fitani'ml Dioxide, 'l'ipure R-931 

25 6. Lamp Black 
7.. Mwltarc! Oil 

8. rragrance 759292/0602185 

42.30 

9.65 
3.57 

1.98 
42.29 

0.01 
0.12 

(Baarmaz:m. & Reimer) O • 02 

100.00 
30 Opaaifyi.Dg Phase to Pol.:pm::l.c Phase ltatios 2.78 
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Bzawp1e 3 

lscrreslil.&!il 
l. Jlethyleyclohezane 
2. "lbermoplaat~c IBJI&. Copolymer, 

Naocryl B 705 Polymer 

3. »itridecyl Phthalate 
4. PolY:meric Patty B•t~r, 

Kypermer L»l (IC~ Americas, :en.a.) 
s. Titan.ium Diozide, Tip.u:e a-931 

6. Lamp Black 
7. xuatard Oil 
8. Prag~anc• 759292/0602185 

(HaazmaDD • Reime%") 

P'igmaat: t:o Bln44= ltat:~a: 

BzD!pl.• ' 
Jngrediepts 
1. Methylcyclohexane 

2 • '.rbarmoplas tic DID. Copolymer. 

Heooryl B 705 Polymer 
3. Ditridecyl »hthalate 

4. Polymeric Patty Bster, 
Bypez:mer LPl (%CJ .Americas, Zno.) 

s. 'fi~anium Dioxide, T:l.pure R-931 

25 6. Lamp Black 

1. Kustard Oil 
8. ~ragrance 759292/0602185 

J[t .!I 
40.17 

9.11 
3.39 

1.88 

45.19 

0.08 

0.11 

a.aa 
100.00 

3.13 

Wt.'i 

39.69 

8.52 

3.15 

1.75 

"45 .68 

0.08 
0.11 

(llaamrm. & Reimer) O. 02 

100.00 

30 Opacifyillg Phaaa t:o Polyaer:Le »haae Ratios 3.48 
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ltramp1a 5 

.1. Jlathyl~1ohexane 

2 •. Vinyl 'l'alu81le•Buta41ene 
5 Copolymer (Goodyear Cbemica1s) 

• 
3. Dit~idecyl Phtbalate 

4. Polymeric Patty Bater; 
Hype:rmer LP1 (XC~ America~, IAc.) 

s. Titanium Diozide, 'l'ipure R-931 

10 6. Lamp Black 
7. Mu.atard Oil 
a. Prag"rance 759292/0602185 

C&au:mazm.· r. Reimer) 

.. 

wt.!E 

46.21 

1.65 

39.60 
0.07. 

0.13 

0.02 

100.00 
15 OpacJ.:fying Pba.•e to »olyaaric l'laaae Ratio: 2. 83 

sz•mpl• a 
:tnsm•sl~&SCI !t1!i 
1. Kethylayalobexane 48.91 

:a. Vi.Dyl 'loluezt.e-Butadiene 

20 ~alymar (Goodyear Chemical.a) 8.53 

3. Dioctyl Scd.ium Sul.!osucoinat• 1.s& 

4. Titani~ Dioxide, Tipure R-931 40.79 

s .. Lamp Black 0.07 

6. Ku.atard Oil 0.14 

25 100.00 
OpacJ.~ :Phase to Po171D8r.i.c PU.a ltatio: 4:.04 

'rha correction fluids containing the above 

i::a.greclienta.were prepa:ed by first dissolving the 
binder in the sol'V'at ayst.mn. !l.Xt, t.he c:lisperaant. 

30 plasticizer and opacifying a9ezat were added and the 
mixtogre wa• diep•r•ed for 3 hours in a bead mill after 

l.amp black and :muatu-cl oil were added to obtain final 

fluid composition • 
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Other mnbodmenta are within the claims. Far 

example, in ac14i.tion to the most: p%eferred 111.gred.ien.ta 

the aom.poaition ma.y al•o inc1w:le var1oua adclitivea 
Jmcwn t.o tboae aki11tld ill t:h• art. !rhese ac!4itive11 are 

5 ~ncozparated to improve specific properties. 'l'beae 
' include flattening agents to aoa.trol film-glow, j!1ow 

additive• and thiakmlera to control brushia.g, leve1:1.ng 

and aettling and pigment extender• to red.uoe ooet. 
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CLAIMS 

1. AD ozan.e-friendly correction f1uid aomprising; a 
"non-lialogenated. hydrocarbon solvent;a a polymer:Lc:z phase and a 
opacifyi:a.g phase, wharain the ratio of opacifying phase to 
polymeric: pha•e is f:om. 2.2 1:0 3.8 base4 on weight. 
2. A co:n:"ec:tion fluid of claim 1, wherein said. •olvezit 
is selecte4 :l:s-om t:l::Le iJ%oup ccmaiatill.g'of: cyalob.ezane; an 
alkylated ayclohexane1 an. alipha.tie hydrocarbon C0Dtainin51 10 · 
or i!ewer carbon atoms; or mixtures tbez-eo:E • · 

3. A co:rract.:5.on fluid.0£.claim. 2, wherein said 
·opacifying phaae ccmsiata of a material selected fz-om the 
group cone!etillg of rutile titanium dioxide, anat:ase titanium 
dioxide, zinc aulfid.a, ziDo oxide, calcium carbonate or 
blend.a or mizturea of these :mat•r~ala. 
4. A correetion fluid. of claim 3, wherein said 
polymeric pha•e i• ccm:priaad of • re•ln material selected. 
~rom the gr01.'Lp consisting of thezmoplas~ic butyl 
methac:r:ylate, vinyl tolucme-bu.tadiene copolymer, isobutyl 
m.ethac:r:ylat:e polymer, n-buty1 met:b.acrylate/:i.aobutyl 
methacrylate copolymer and mixtures thereof. 
s. A co~rection.flu!d of claim 4, whe~ein said 
polymeric phase iuzther cam.prise• a ditridecyl phtha1ate 

plastiaimer. 
6 • A oorreet.i011 fluid of clam 5, wherein said polymer 
phase further ccmp:r:lsea a clisperaant selected. fram the group 
con.i•tizag of dioc:t.y1 socliU:m. 11ulfoauccinat.e, polyaer:i.c fatty 
ester and mixtures thereof. 
1. A correction f1u:1d according to claim 6, wherein 
~h• pigmm:1:t: to binder ratio ia · in t:he range of from 2 . 4 

to 3 .. 6. 

CMli1 PM 202 


