
United States Patent [191 
Baker et a1. 

[54] ADDITIVE COMPOSITION FOR 
WATER-BASED INKS 

[75] Inventors: Timothy J. Baker, Claremore; John 
H. Woods, Tulsa, both of Okla; 
Jeffrey R. Zerr, decreased, late of 
Dallas, Tex, by Bernadine F. Zerr, 
administratrix 

[73] Assignee: Petrolite Corporation, St. Louis, Mo. 

[21] App]. No.: 851,430 
[22] Filed: Mar. 13, 1992 

Related US. Patent Documents 

Reissue of: 
[64] Patent No.: 

Issued: 
4,908,063 
Mar. 13, 1990 

Appl. No.: 267,064 
Filed: Nov. 4, 1988 

[51] Int. Cl! ............................................ .. C08L 91/06 
[52] US. Cl. ............................... .. 106/271; 106/31 R; 

106/270; 106/272; 524/276 
[58] Field of Search ............... .. 106/31, 270, 271, 272, 

106/31 R; 524/276 

[56] References Cited 
U.S. PATENT DOCUMENTS 

2,928,752 3/1960 Felletschin ........................ .. 106/268 

3,249,448 5/ 1966 Cobum et a1. . 3,441,628 4/ 1966 Ratzsch .... .. 

3,563,910 2/1971 Fishman 3,950,290 4/1976 Drury et al. ..... .. 

3,953,625 4/ 1976 Quaintance et a]. 
4,246,150 1/1981 Bower .............. .. .. 106/270 

4,459,388 7/1984 Hettche et a1. 106/270 
4,499,225 2/ 1985 Kubo et a1. . . . . . . . . . . . .. 524/276 

4,533,486 8/ 1985 Scardera et a1. .. .. 
4,740,495 4/1988 Marinelli et al. .. 
4,827,028 5/1989 Scardera et a1. .. .. 
4,865,908 9/1989 Liu et al. ........................... .. 428/248 

[11] E 

[45] Reissued Date of Patent: Nov. 22, 1994 

USO0RE34792E 

Patent Number: Re. 34,792 

FOREIGN PATENT DOCUMENTS 

0059461 9/1982 European Pat. Off. . 
0310194 4/ 1989 European Pat. Off. . 
2411832 9/1974 Germany . 
3324390 1/1984 Germany . 
1305211 1/1973 United Kingdom . 

2025987A 1/ 1980 United Kingdom . 
899612 1/1982 U.S.S.R. .............................. .. 106/31 

OTHER PUBLICATIONS 

“UNITOX TM Ethoxylates: New Solutions for the 
Puzzles in Your Water-Based System,” Petrolite Spe 
cialty Polymers Group (1986). 
“Laboratory Preparation of a Dispersion of UNI 
THOXTM Ethoxylated Alcohols in Water,” UNI 
THOX Ethoxylated Alcohols, Technical Release 
4007.0. Petrolite Specialty Polymers Group (1986). 
“Potential End Use Applications for UNITHOXTM 
Ethoxylatecl Alcohols,” UNITHOX Ethoxylated Alco 
hols, Technical Release 4002.0 Petrolite Specialty Poly 
mers Group (1986). 
“Unilin Alcohols,” Technical Release, Petrolite Spe 
cialty Polymers Group (1985). 
Primary Examiner—-Helene Klemanski 
Attorney, Agent, or Firm——Pravel, Hewitt, Kimball & 
Krieger 
[s7] ABSTRACI‘ 
An aqueous dispersion useful in formulating water 
based printing inks is provided. The dispersion contains 
water, an alkoxylated primary linear polymeric alcohol 
dispersant and a ?nely divided mostly linear aliphatic 
hydrocarbon having a molecular weight of about 
300—3,000 and/or a ?nely divided chemically modi?ed 
mostly linear aliphatic hydrocarbon having a molecular 
weight of about 300—3,000. 

33 Claims, No Drawings 
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ADDITIVE COMPOSITION FOR WATER-BASED 
INKS 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

FIELD OF THE INVENTION 

1. Background of the Invention 
This invention relates to a new and useful additive 

composition for water-based inks. More particularly, 
this invention relates to an aqueous dispersion for use as 
a water-based ink formulation additive for improving 
the performance of such inks in terms of gloss, adhesion, 
slip and the like. 
There are four (4) general classes of printing inks. 

There are letter press and lithographic inks, also known 
as oil inks or paste inks, and there are ?exographic and 
rotogravure inks, also known as solvent or liquid inks. 
This invention is concerned with a particular class of 
?exographic and rotogravure inks which are water 
based. Although these inks have certain characteristics 
in common with inks used in other printing processes, 
they form a distinct class because of the character of the 
printing processes in which they are used, their applica 
tions and their formulations. The main distinction of 
ilexographic and rotogravure inks is that they are nor 
mally of low viscosity compared to other classes of 
printing inks. 

Flexographic and rotogravure inks have, in the past, 
been prepared by dispersing pigments or other color 
ants in volatile organic solvents such as alcohols, ke 
tones and hydrocarbons. Due to environmental prob 
lems associated with the use of inks formulated with 
volatile organic solvents, water-based ?exographic and 
rotogravure inks are becoming more important. 

In ?exographic printing, a form of rotary letter press 
uses a ?exible plate, such as rubber, and ?uid inks. Orig 
inally, ?exographic printing was primarily used for 
paper bag printing but subsequently proved suitable for 
printing almost any kind of ?exible packaging material. 
Flexographic inks generally consist of pigment dis 
persed in a vehicle made by dissolving one or more 
resins in a solvent, such as a volatile organic solvent or 
water. The water-based ?exographic inks are widely 
used on paper and paper board. The vehicles for water 
based inks are usually made from acrylic copolymers, 
acidic rosin esters, shellac, acidic styrene copolymers 
and various additives, such as waxes. The advantages of 
water-based inks include good press stability and print 
ability, absence of ?re hazard and volatile organic sol 
vent emissions, convenience and the economy of water 
as a diluent and for wash-up. Since the water-based inks 
do not use volatile organic solvents, their use is gaining 
favor over the use of organic solvent-based inks. 
Rotogravure inks normally comprise a pigment, a 

resin, a polymer or wax additive and a solvent. As in 
?exographic inks, water-based rotogravure inks are 
gaining favor over organic solvent-based inks because 
of environmental and worker hazard considerations. 

In general, water-based inks are a mixture of water, 
resin, emulsi?er or dispersing agent, a pigment and a 
polymer or wax additive. There exists a need to im 
prove water-based inks in terms of gloss, maintenance, 
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rub resistance, adhesion, slip, water resistance and other 
desirable properties. 

2. Prior Art 
US. Pat. No. 2,925,349 discloses a polish which uti 

lizes alcohols having up to 20 carbon atoms as disper 
sants. Such alcohols may be oxyethylated. 
US Pat. No. 3,533,811 discloses a water-based print 

ing ink comprising a water-missible organic solvent, 
?lm forming resins which are soluble in the water-missi 
ble solvent, pigment, soluble protein, a polymer latex 
and a volatile base. The water-missible organic solvents 
which are used are lower aliphatic alcohols and the 
lower alkylene glycols and their esters and ethers. 
US. Pat. No. 3,563,910 discloses alkoxylated alcohols 

having up to 38 carbon atoms as emulsi?ers for water/ 
hydrocarbon mixtures. ‘ 

US. Pat. No. 3,884,707 discloses a water-based ink 
comprising a basic dye, water, an organic solvent and a 
resin. The organic solvents employed are, for example, 
ethylene glycol and its ethers. 
US. Pat. No. 4,686,260 discloses a process for prepar 

ing a polymer emulsion for a water-based ink which 
contains colloidally suspended polymer. The emulsi? 
ers used are anionic, cationic or nonionic emulsi?ers or 
mixtures thereof such as a variety of alcohols and ethyl 
ene oxide derivatives of long-chained carboxylic acids 
such as lauric, myristic, palmitic, oleic and steraic acids. 
Also, analogous ethylene oxide condensates of long 
chained alcohols, such as octyl, decyl, stearyl and cetyl 
alcohols are used. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, it has been 
found that an aqueous dispersion of certain high molec 
ular weight alkoxylated primary alcohols, a ?nely di 
vided mostly linear aliphatic hydrocarbon having a 
molecular weight of about 300-3,000 and/or partially 
oxidized or similarly modi?ed mostly linear aliphatic 
hydrocarbon having a molecular weight of about 
300—3,000 improves the print characteristics of water 
based inks. The water-based inks to which the additive 
compositions of the present invention are added have 
improved adhesion, gloss, slip properties and other 
desirable characteristics. 

Accordingly, an object of this invention is to prepare 
a new and useful water-based ink additive composition 
containing water, the described alkoxylated alcohol, 
and the described aliphatic hydrocarbon and/or modi 
?ed hydrocarbon. Such dispersions are imminently 
suitable as ink additive systems and can be used to sig 
ni?cantly improve the performance of water-based inks. 
Another object of the invention is to prepare a water 

based ink of improved performance, containing an ink 
additive composition which includes water, the de 
scribed alkoxylated primary alcohol and the described 
hydrocarbon and/or modi?ed hydrocarbon. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

It has been found that aqueous dispersions of a high 
molecular weight alkoxyated alcohol having an average 
chain length in the hydrocarbon portion of the alcohol 
of from about 18 to about 150 carbon atoms, preferably 
from about 40 to about 90 carbon atoms, especially 
about 50 carbon atoms, and a ?nely divided mostly 
linear aliphatic hydrocarbon having a molecular weight 
of about 300—3,000 and/or partially oxidized or simi 
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larly modi?ed mostly linear aliphatic hydrocarbon hav 
ing a molecular weight of about 300-3,000. 
The dispersants used in formulating the water-based 

ink additive systems of the invention are represented by 
alkoxylated alcohols of the formula: 

wherein R and R1 individually represent hydrogen or 
the same or different lower alkyl groups of from 1 to 
about 10 carbon atoms; R2 represents hydrogen or a 
methyl group; x represents a number of from about 8 to 
about 75 and preferably from about 19 to about 44, and 
indicates the average number of carbon atoms in the 
hydrocarbon portion of the chain; and n represents the 
average number of oxyalkylene groups present in the 
molecule and is a number of 2 to about 65 and prefera 
bly about 4-50. The average molecular weight of the 
alkoxylated alcohols may range from about 400 to about 
8,000. The relative ef?ciency of the hydrophilic and 
lipophilic portions of the molecular can be controlled 
by the addition of varying amounts of ethylene oxide. 
The dispersants are prepared by alkoxylation of alco 

hols represented by the formula: 

wherein R, R1 and x are de?ned above. Alkoxylating 
agents include ethylene oxide, propylene oxide and 
mixtures thereof. The starting materials can be readily 
alkoxylated with the just described alkylene oxides 
using typical base catalysts, such as potassium hydrox 
ide, sodium hydroxide, sodium ethoxide, potassium 
t-butoxide, sodium hydride or sodium or potassium 
metals. The reaction is normally conducted under pres 
sures of 0 to 60 psig and at temperatures of 212° to 356° 
F. (100° to 180° C.). Higher temperatures are normally 
avoided to minimize side reactions and color formation. 
By varying the molecular weight of the starting alco 

hol and the amount of alkoxylation, a variety of com 
pounds of varying molecular weights can be prepared. 
Thus, the molecular weight of the starting alcohol may 
be chosen to have an average molecular weight of from 
about 270 to about 2,000. 
The primary linear polymeric alcohols to be alkoxyl 

ated are commercially available under the trade name 
UNILIN TM alcohols from Petrolite Corporation, Spe 
cialty Polymers Group, Tulsa, Okla. - 

Also included in the aqueous dispersions of the pres 
ent invention is a ?nely divided mostly linear saturated 
aliphatic hydrocarbon having a molecular weight of 
between about 300 and about 3,000. 
Such hydrocarbons include various polyethylenes. 

The polyethylene used in preparation of the dispersions 
of the present invention may be described as having a 
molecular weight of about 700-3,000. The polyethylene 
may be linear or may have a number of branch forma 
tions in its molecular structure. When branched the 
polyethylenes preferably have one or two branches per 
molecule on the average and the branches may have 1 
to 6 carbons, preferably C1-C6 alkyl group. 

In addition to the polyethylenes, the aliphatic satu 
rated hydrocarbon component of the dispersion of the 
present invention may comprise petroleum-derived 
waxes, such as paraffin and microcrystalline waxes. The 
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4 
paraf?n waxes are mostly linear alkanes having about 
20-36 carbon atoms per molecule on the average and a 
molecular weight of about 280-500 and may include 
C13-C35isoalkanes and cycloalkanes. The microcrystal 
line waxes have molecular weights of about 500-700 
with somewhat more branching than the paraf?n 
waxes. 

Furthermore, the aliphatic saturated hydrocarbon 
component of the dispersion of the present invention 
includes Fischer-Tropsch waxes. Such waxes are poly 
methylenes. Polymethylene wax production is based on 
the Fischer-Tropsch synthesis, which is basically the 
polymerization of carbon monoxide under high pres 
sure to produce the wax. The polymethylene waxes 
useful herein preferably may have an average molecular 
weight of 600—1,000. 
Also contemplated in the present invention are the 

above described hydrocarbons which may have been 
chemically modi?ed without sacri?cing the ink enhanc 
ing properties of the dispersion of the present invention. 
These include the partially oxidized polyethylenes, 
polymethylenes and the petroleum-derived waxes. The 
oxidized low molecular weight mostly linear hydrocar 
bons of a molecular weight of 300-3,000 have multiple 
functional groups, such as carboxylic acid, ketones, 
alcohols, esters, etc, distributed along their chains. The 
functional groups are the result of the oxidation of these 
hydrocarbons by an oxygen-containing gas at elevated 
temperatures, as is well known in the art. 
The functional groups of the oxidized hydrocarbons 

may be generally quanti?ed by determination of an acid 
number which is the amount of potassium hydroxide in 
milligrams required to neutralize one gram of the oxi 
dized polymer. The oxidized hydrocarbons will nor 
mally have an acid number in the range of from about 5 
to about 25. 

Also, the polyethylenes, besides being homopoly 
mers, may be copolymers of ethylene with propylene, 
butylene, etc. and oxygen-containing units such as vinyl 
acetate, acrylic acid, etc., as long as the ink enhancing 
properties are retained. 

Other closely related material that can be used in 
clude the natural waxes, such as beeswax, carnauba and 
candelila waxes. 

It is important that the hydrocarbon and/or modi?ed 
hydrocarbon components of the dispersion of the pres 
ent invention be ?nely divided particles. For best re 
sults, these components should have an average particle 
size of less than 20 microns and preferably less than 15 
microns and more than 1 micron. Such particle sizes 
may b e obtained by micronizing larger particles of the 
hydrocarbon and/or modi?ed hydrocarbon component 
or may be attained by precipitation from solutions 
thereof. It is desirable that they have a broad particle 
size distributionwhich may best be achieved directly, 
for example, by precipitation, or may be achieved by 
blending micronized products of different particle sizes. 
One method of preparing of the aqueous dispersion of 

the present invention is by the following procedure: 
1. The ?nal solids content of the dispersion which is 

desired is determined. The maximum solids content 
attainable will vary with the molecular weight and 
the amount of alkoxylation of the described disper 
sants. 

2. The amount of water needed is weighed into an 
agitated dispersion vessel and the amount of disper 
sant needed is added to a separate container. 
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3. The dispersant is heated to l5°-20° F. (8°-ll° C.) 
above its melting point which may range from 
about 180°—250° F. (82°—l2l° C.); and, at the same 
time, the water is heated to about 190° F. (88° C.). 

4. When both components are heated to the appropri 
ate temperatures, the dispersant is slowly poured 
into the heated water which is at the same time 
vigorously stirred. 

5. When all of the dispersant has been added to the 
water, the heat source is removed and stirring is 
continued for 2 to 3 additional minutes. 

6. The dispersion is slowly stirred, cooling at the rate 
of about 2°—4° F. (l°-2° C.) per minute. When the 
temperature reaches about 140° F. (60° C.), the 
cooling rate may be increased or held constant 
until the desired pour temperature is reached. A 
stable dispersion results. 

7. The ?nely divided hydrocarbon and/or modi?ed 
hydrocarbons is thereafter incorporated in the re 
sulting dispersion. 

The addition of a small amount of the dispersion of 
the present invention in inks notably improves the per 
formance of such inks in regard to gloss, immediate 
adhesion, delayed adhesion, coefficient of friction 
(COF), wet rub, dry rub and water resistance. Gloss can 
be determined using conventional glossmeters, adhesion 
can be determined by adhesive tape pull tests, slip can 
be determined using conventional slide angle/slip and 
friction testers, rub resistance can be determined using a 
Sutherland Rub Tester and water resistance can be 
determined by a water drop test at 10, 30 and 60 second 
application intervals. These are standard tests employed 
by the industry. 
The preferred composition of the present invention is 

an aqueous dispersion having a solids content of at least 
8.0% by weight. Normally, the solids content of the 
dispersion may be much higher in the range of at least 
20% by weight and as high as 70% by weight. Disper 
sions useful for adding to water-based inks in accor 
dance with the present invention may contain about 
30-92% by weight water, about 2-30% by weight alk 
oxylated alcohol and about l—60% by weight of hydro 
carbon and/or modi?ed hydrocarbon. The amount of 
hydrocarbon to modi?ed hydrocarbon may range from 
0 to 100% hydrocarbon. Preferably, the dispersion will 
comprise about 40-80% by weight water, 2—20% by 
weight alcohol and 140% by weight of hydrocarbon 
and/or modi?ed hydrocarbon. 

It has been found that excellent results are obtained 
when a mixture of oxidized and unoxidized polyethyl 
enes as the hydrocarbon mixture are used. The most 
preferred composition is 50-85% water, 2-l5% alkox 
ylated alcohol and 10-35% of oxidized plus unoxidized 
polyethylene. It is preferred for the oxidized polyethyl 
ene portion of the mixture to be about 50-95% and the 
unoxidized polyethylene portion of the mixture to be 
about 5—50%. Excellent results have been obtained 
where the composition contains ‘IO-80% oxidized poly 
ethylene and 20-30% unoxidized polyethylene. 

Water-based inks containing about 0.5 to about 10% 
by weight of the dispersion of the present invention 
have improved properties. The preferred amount of the 
dispersion in the inks is about l-8% by weight. 

In the following examples, all percentages are on a 
weight/weight basis unless otherwise indicated. 
The following examples will illustrate the practice of 

the present invention in its preferred embodiments. 
Other embodiments within the scope of the claims 
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6 
herein will be apparent to one skilled in the art from 
consideration of the speci?cation and practice of the 
invention as disclosed herein. It is intended that the 
speci?cation, together with the examples, be considered 
exemplary only, with the scope and spirit of the inven 
tion being indicated by the claims which follow. 

EXAMPLE I 

This example illustrates preparation of the alkoxyl 
ated alcohol component which serves as the dispersant 
of the composition of the present invention. 
A primary linear alcohol of the following formula 

was prepared by oxidation of a corresponding polyeth 
ylene precursor: 

wherein x about 23. 
This ole?n-derived linear polymeric alcohol was 

ethoxylated in a conventional manner to provide an 
ethoxylated alcohol having a molecular weight of about 
1,400 and 16 ethylene oxide units per mole of polymer 
on the average and melting about 224° F. (107' 0.). 

EXAMPLE [I 

This example illustrates the preparation of an aqueous 
dispersion of the ethoxylated alcohol prepared in Exam 
ple I. 

Using the formulating procedure as described above, 
a suitable quantity of water was heated to 190° F. (88° 
C.). In a separate vessel the alcohol was heated to a 
molten condition. Then, molten ethoxylated alcohol 
was added to the hot water under high shear conditions 
to yield a 25% by weight aqueous dispersion of the 
ethoxylated alcohol and cooled. This dispersion was 
designated Composition 1. 

EXAMPLE III 

This example illustrates the preparation of the mi 
cronized low molecular weight polyethylenes. 

Linear polyethylene of an average molecular weight 
of about 2,000 was used in the following examples. 
Oxidized polyethylene used in the following examples 
was prepared by air oxidizing a linear polyethylene of a 
molecular weight of 1,500 to an acid number of 18. The 
unoxidized polyethylene portion and the oxidized poly 
ethylene portion separately were comminuted using 
conventional micronizing equipment. Portions of each 
polyethylene were comminuted to average sizes of 6 
microns and 10 microns. 

EXAMPLE IV 

This example illustrates the preparation of an aqueous 
dispersion containing the ethoxylated alcohol and a 
mixture of oxidized and unoxidized micronized low 
molecular weight linear polyethylenes. 
To 100 parts by weight of the aqueous dispersion 

prepared in accordance with Example 11, 1.9 parts by 
weight of the oxidized polyethylene (MW = 1,500) and 
0.6 parts by weight of the unoxidized polyethylene 
(MW=2,000) were added and vigorously blended into 
the dispersion. The unoxidized polyethylene had an 
average size of 10 microns and the oxidized polyethyl 
ene had an average size of 6 microns. The resulting 
composition was given the designation of Composition 
2. 



Re. 34,792 
7 

EXAMPLE V 

In this example, an aqueous dispersion was prepared 

8 
TABLE l-oontinued 

Gloss on Low Density Polyethylene Substrate 

by mixing at a temperature of 250° F. (121" c.) under "1?. Pk G‘mete' A d1 
pressure water, the alkoxylated alcohol of Example I 5 d fife Additive % Reading 
and unoxidized linear polyethylene wax having a mo 3g 
lecular weight of 2,000 to produce a dispersion com- Composition 5 5' 80 
posed of 60% by weight water, 19% by weight alkoxyl 
ated alcohol and 21% by weight polyethylene. Upon 
cooling the polyethylene precipitated as ?nely divided 10 TABLE 2 
particles an average size of 2 microns. The re- Gloss on pollmmexlene Film 
sultzing dispersion was designated Composition 3. Ink Ink Glossmew 

EXAMPLE VI Additive Additive % Reading 
_ . _ Composition 2 3 87 

In this example, a dispersion of 60% water and 40% 15 Composition 2 6 79 
solids was prepared. Of the solids 80% was composed Composition 3 1-15 86 
of the alkoxylated alcohol of Example I and 10% by 3:333:11: :75 23 
weight of oxidized polyethylene (MW= 1,500) having a 
6 micron size and 10% by weight of unoxidized poly 
ethylene (MW =2,000) having a _l0 micron size was 20 TABLE 3 

T}: resultmg dispersion was deslgnated 90° Delayed Adhesion on Low Density Polyethylene Substrate 
mposltion . Ink Ink 

Additive Additive % Rating 

. . . 25 Composition 2 3 10.0 
This example illustrates the preparation of a water- Composition 2 6 mo 

based ink. Composition 3 1.25 9.0 
The following ink composition was prepared: Composition 3 3-75 7'5 

Composition 5 5 8.0 

Ingredient Weight % Supplier 30 
Joncryl 6l-LV l3.0 S. C. Johnson TABLE 4 
Water 2.5 — 90' Delayed Adhesion on Polypropylene Film 

Isopropanol (95%) 4.5 — Ink Ink 

503M112 $461‘ 52% ?gsRchemic? Additive Additive % Rating 
eocry - . esms _ _ 

Flexiverse BCD5l03 24.0 Sun Chemical 35 Comm?” 2 3 1-° 
Composition 2 6 10.0 
Composition 3 1.25 4.5 

This preparation was accomplished by weighing oomlmition 3 3-75 81) 
Joncryl 6l-LV emulsi?er and water into a mixing tub. o°mposm°n 5 5 6‘5 

Then, Foamburst 320CT antifoam, isopropanol and 40 
Neocryl A- 1054 acrylic resin dispersion were added to TABLE 5 
the tub and mixed thoroughly with the other ingredi- _ _ 
ents therein. Finally, the Flexiverse 130135103 blue 5”“ COP ® °“ “w “my P°1Y°"*Y'e“° 5mm‘ 

pigment was added to the tub and mixed thoroughly Adg‘itive Addigte % COP 
with the ingredients therein to form a well dispersed ink 45 y _ 

- ~ Composition 2 3 0.43 
composition. . . Composition 2 6 0.49 

Composition 3 1.25 0.48 
EXAMPLE VIII Composition 3 3.75 0.47 

Water-based blue surface inks containing composi- Composition 5 5 047 
tions of the present invention were applied to various 50 
substrates at different levels of the micronized polyeth- T BL 6 
ylene polymers of low molecular weight of the present A E 
invention and were tested for gloss, 90° degree delayed W 
adhesion, static coefficient of friction (slide angle) and 111} P31‘ 
dynamic coef?cient of friction (slide angle) using a four 55 Addm" Addmv‘ % COP 
color, flexographic press. Composition 5 was an aque- Composition 2 3 0-58 
ous dispersion of Example II containing a surfactant ggzpmlggzg ? 25 3'2; 
coated micronized branched polyethylene of about 700 Comma“ 3 3:75 0:50 
molecular weight. _ ' _ _ Composition 5 s 0.41 

Higher 81955 madmgs and hlghel: adhesmns?l'f? desu" 6g 'Coe?cient of Friction as measured using slide angle test employing Testing 
able propems and lower coefficients of friction are Machines, hie, Model No. 22-25410. 

also desirable properties in the following table. 
TABLE 1 TABLE 7 

Gloss on Low Density Polyethylene Substrate Dynamic COF on Low Density Polyethylene Substrate 

Ink lnk 010881116181’ 65 Ink Ink 
Additive Additive % Reading Additive Additive % COF 

Composin'on 2 3 77 Composition 2 3 0.31 
Composition 2 6 76 Composition 2 6 0.34 
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TABLE 7-continued 
Dynamic COF on Low Density Polyethylene Substrate 

lnk Ink 
Additive Additive % COF 

Composition 3 1.25 0.32 
Composition 3 3.75 0.37 
Composition 5 5 0.34 

TABLE 8 
Static COF on Polypropylene Film 
Ink lnk 

Additive Additive % COF 

Composition 2 3 0.38 
Composition 2 6 0.33 
Composition 3 1.25 0.38 
Composition 3 3.75 0.26 
Composition 5 5 0.3! 

In this example, the speed of the printer was held 
constant at 200 feet/minute and each run was about a 
minute long. The wet temperature on the drier was held 
at 170' F. (77° C.) for all the runs. This example shows 
that the water-based printing aid compositions of the 
present invention are useful in the formulation of water 
based inlm. 

EXAMPLE IX 

This example illustrates the results of using composi 
tions of the present invention wherein different combi 
nations of unoxidized polyethylene and oxidized poly 
ethylene in different ?nely divided sizes were em 
ployed. 

In each of the following compositions various linear 
polyethylene species were added to an aqueous disper 
sion prepared in accordance with Example II. The total 
amount of added polyethylene was 2.5% by weight of 
the resulting composition. 
The ?rst species of polyethylene was a mixture of 

50% unoxidized polyethylene of 2,000 molecular 
weight and a particle size of 6 microns and 50% unoxi 
dized polyethylene of 2,000 molecular weight and a 
particle size of 10 microns. 
The second species of polyethylene was a mixture of 

50% by weight oxidized polyethylene of 1,500 molecu 

l0 

15 

20 

25 

10 
by weight of unoxidized polyethylene of 2,000 molecu 
lar weight and a particle size of 10 microns. 
The compositions of the various species of polyethyl 

ene mixtures and the ethoxylated alcohol of the present 
example were added to a standard water-based blue ink 
in an amount of 3.0% by weight. The resulting ink 
composition was applied to aluminum foil and polypro 
pylene film and tested for various properties including 
gloss, slip, rub and adhesion. The results of such tests 
are summarized in Tables 9 and 10. 

TABLE 9 
Comparison on Aluminum Foil 

Adhesion 
Composition Gloss Slip Rub Ranking 

PE Species l 77 .4l/.2l .09 2 
PE Species 2 72 .42/.l9 .07 6 
PE Species 3 73 .36/ .20 .07 2 
PE Species 4 73 38/.30 .07 2 
PE Species 5 71 .44/ .23 .08 5 
PE Species 6 79 .42/ .18 .05 1 

TABLE 10 

Comm) n on Polypropylene Film 
Adhesion 

Composition Gloss Slip Rub Ranking 

PE Species l 71 .44/.23 .08 2 
PE Species 2 68 .39/ .20 .06 6 
PE Species 3 66 .45/.20 .07 2 
PE Species 4 68 .43/.20 .07 2 
PE Species 5 62 .4B/.2l .07 5 
PE Species 6 65 .39/.l5 .06 I 

From the Tables 9 and 10, it is noted that the combi 
5 nation of the use of oxidized polyethylene of 6 micron 

40 

lar weight and a particle size of 6 microns and 50% by 45 
weight of oxidized polyethylene of 1,500 molecular 
weight and a particle size of 10 microns. 
The third species of polyethylene was a mixture of 

50% by weight of unoxidized polyethylene of 2,000 
molecular weight and a particle size of 6 microns and 
50% by weight oxidized polyethylene of 1,500 molecu 
lar weight and a particle size of 10 microns. 
The fourth species of polyethylene was a mixture of 

50% by weight of oxidized polyethylene of 1,500 mo 
lecular weight and a particle size of 6 microns and 50% 
by weight of unoxidized polyethylene of 2,000 molecu 
lar weight and a particle size of 10 microns. 
The fifth species of polyethylene was a mixture of 

50% by weight of unoxidized polyethylene (MW =700; 
6 micron size) and 50% polyethylene added to as a 30% 
solids aqueous dispersion by weight of a commercially 
available aqueous dispersion of polyethylene (30% 
solids). This ?fth species was not made in accordance 
with Example 11 mentioned above; it is a stand alone 
product. 
The sixth species of polyethylene was a mixture of 

75% by weight of oxidized polyethylene of 1,500 mo 
lecular weight and a particle size of 6 microns and 25% 

50 

55 

60 

65 

size and unoxidized polyethylene of 10 micron size 
when added to the aqueous dispersion of ethoxylated 
alcohol provides markedly better gloss, slip and adhe 
sion in water-based inks as compared to the use of the 
standard additive when added to the same dispersion 
and slightly better properties over other tested combi 
nations of oxidized and unoxidized polyethylenes. 

EXAMPLE X 

A second ethoxylated alcohol having a molecular 
weight of about 865 and an ethylene oxide content of 10 
moles per mole of polymer was prepared. 

EXAMPLE XI 

In this example, an aqueous dispersion containing a 
mixture of paraffin wax and essentially linear unmodi 
tied polyethylene was prepared to form a 50% solids 
composition. Of the solids 10% by weight was com 
posed of the alkoxylated alcohol of Example X and 
90% by weight of paraffin wax (MP=l47° F. (633° 
C.)). The dispersion was added to printing ink at an 
additive level of 3.0% by weight. The resulting ink 
when applied to various surfaces showed improved 
characteristics. 
When used in small amounts by weight of the ink 

composition in water‘based inks, the aqueous disper 
sions prepared in accordance with this example im 
prove such inks in terms of gloss maintenance and rub 
resistance without sacri?ce of adhesion of the inks to a 
substrate, of slip of the inks from the substrate and of 
water spot resistance of inks applied to a variety of 
substrates. 
What is claimed is: 
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1. [A water based ink containing a pigment and an 
effective amount of a formulation aid comprising in an] 
An aqueous dispersion comprising: 

(a) water; 
(b) a dispersant represented by the formula: 

RR] 

wherein R and R1 are independently selected from the 
group consisting of hydrogen and C1-C1(] alkyl; R; is 
selected from the group consisting of hydrogen and 
methyl and x is about 8 to about 75 and n is about 2 to 
about 65; and 

(c) a ?nely divided mostly linear aliphatic hydrocar 
bon [and/or] or modi?ed hydrocarbon or mix 
tures thereof having a molecular weight of from 
about 300-3,000 [and an average particle size of 
less than about 20 microns.]selected from the group 
consisting of (i) a copolymer of ethylene and either 
propylene, butylene, vinyl acetate or acrylic acid,‘ (ii) 
Fischer- Tropsch waxes; (iii) natural wax; (iv) pe 
troleum-derived waxes; and (v) partially oxidized 
polyethylenes, polymethylenes and petroleum-derived 
waxes. 

2. The [ink] dispersion of claim 1 [wherein the 
dispersion] which contains: 

(a) about 20-92% by weight of water; (b) about 
2-40% by weight of said dispersant; and (0) about 
l-60% by weight of said mostly linear aliphatic 
and/or modi?ed hydrocarbon. 

3. The [ink] dispersion of claim 2 wherein said 
mostly linear aliphatic hydrocarbon and/or modi?ed 
hydrocarbon is a [mixture of unoxidized polyethylene 
and] partially oxidized polyethylene, polymethylene or 
petroleum-derived wax. 

4. The [ink] dispersion of claim [3] 28 wherein the 
oxidized polyethylene comprises about 55-95% by 
weight of the hydrocarbon mixture. 

5. The [ink] dispersion of claim 4 wherein the oxi 
dized polyethylene has an acid number of at least about 
5. 

6. The [ink] dispersion of claim [2] I wherein the 
hydrocarbon [contains] is a petroleum-derived wax. 

7. The [ink] dispersion of claim 2 wherein the hydro 
carbon [contains] is a polymethylene. 

8. The [ink] dispersion of claim [2] 6 wherein the 
[hydrocarbon] petroleum-derived wax is [a mixture 
of] paraffin wax [and polyethylene]. 

9. [A water based pigmented ink containing an effec 
tive amount of a formulation aid comprising in an] 
Anaqueous dispersion which when added to an ink im 
proves adhesion, gloss, and slip properties of the ink, which 
comprises: 

(a) water; 
(b) a dispersant represented by the formula: 

wherein R and R1 are independently selected from the 
group consisting of hydrogen and C|-C10 alkyl; R; is 
selected from the group consisting of hydrogen and 
methyl and x is about 8-75 and n averages [4-50] 
2-65; and 

(c) a mixture of: 

10 
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(l) a ?nely divided unoxidized polyethylene of a 

molecular weight of about [700] 300 to about 
3,000; 

(2) a ?nely divided oxidized polyethylene of a mo 
lecular weight of about [700] 300 to about 
3,000. 

10. [A water-based pigmented ink containing an 
effective amount of a formulation aid comprising in an] 
An aqueous dispersion which when added to an ink im 
proves adhesion, gloss, and slip properties of the ink, which 
comprises: 

(a) about 30-92% by weight of water; 
(b) about 240% by weight of a dispersant repre 

sented by the formula: 

R2 

wherein R and R1 are independently selected from the 
group consisting of hydrogen and C|-C10 alkyl; R; is 
selected from the group consisting of hydrogen and 
methyl and x is about 8-75 and n averages about [4-5] 
2-65; and 

(0) about l-60% by weight of a mixture of: 
(l) a ?nely divided unoxidized polyethylene o a 

molecular weight of about [700] 300 to about 
3,000; and 

(2) a ?nely divided oxidized polyethylene of a mo 
lecular weight of about [700] 300 to about 
3,000. 

11. The [ink] dispersion of claim 10 wherein the 
oxidized polyethylene comprises about 55-95% by 
weight of the mixture. 

12. The [ink] dispersion of claim 11 wherein the 
oxidized polyethylene has an acid number of at least 
about 5. 

13. A water-based ink which contains the dispersion of 
claim [12 containing about 0.5 to about 10% by weight 
of the formulation aid] 1. 

14. A water-based ink which contains the dispersion of 
claim [3 containing about 0.5 to about 10% by weight 
of the formulation aid] 28. 

15. A water-based ink which contains the dispersion of 
claim 4 [containing about 0.5 to about 10% by weight 
of the formulation aid]. 

16. A water-based ink which contains the dispersion of 
claim [5 containing about 0.5 to about 10% by weight 
of the formulation aid] 23. 

17. A water-based ink which contains the dispersion of 
claim [6 containing about 0.5 to about 10% by weight 
of the formulation aid] 31. 

18. A water-based ink which contains the dispersion of 
claim [7 containing about 0.5 to about 10% by weight 
of the formulation aid] 30. 

19. A water-based ink which contains the dispersion of 
claim 8 containing about 0.5 to about 10% by weight of 
the formulation aid]. 

20. A water-based ink which contains the dispersion of 
claim 9 [containing about 0.5 to about 10% by weight 
of the formulation aid]. 

21. A water-based ink which contains the dispersion of 
claim 10 [containing about 0.5 to about 10% by weight 
of the formulation aid]. 

22. A water-based ink which contains the dispersion of 
claim 11 [containing about 0.5 to about 10% by weight 
of the formulation aid]. 
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23. The dispersion of claim 6 wherein the petroleum 
derived wax is a microcrystalline wax. 

24. The dispersion of claim 8 further containing poly 
ethylene. 

25. The dispersion of claim 8 wherein the para?‘in wax 
has between about 20 to about 36 carbon atoms. 

26. The dispersion of claim 8 wherein the paraj?n wax 
has a molecular weight between about 280 to about 500. 
2 7. The dispersion of claim 23 wherein the microcrystal 

line wax has a molecular weight between about 500 to 
about 700. 

28. The dispersion of claim 3 wherein the hydrocarbon 
further contains unoxidized polyethylene. 
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29. The dispersion of claim 3 wherein the hydrocarbon 

contains at least one carboxylic acid, ketone, alcohol or 
ester group. 

30. The dispersion of claim 1 wherein the hydrocarbon is 
a natural wax. 

3]. The dispersion of claim 30 wherein the natural wax 
is beeswax. camauba or candelila wax. 

32. The dispersion of claim I wherein the hydrocarbon 
has an average particle size less than 20 microns. 

33. The dispersion of claim 29 wherein the average parti 
cle size of the hydrocarbon is between about I to about 15 
microns. 

I t t t I 


