AL| PHATI C HYDROCARBON SOLUBLE RED DYES CROSS- REFERENCE TO RELATED

APPLI CATI ONS (0001] This application clains priority on U S. Provisional

Pat ent Application No. 60/575,393, for "Aliphatic Hydrocarbon Sol ubl e Red
Dyes", filed on June 1,. 2005, the entirety of which is incorporated herein
by reference. FIELD OF THE | NVENTI ON [ 0002] The present invention relates
to red dyes. More particularly, the present invention relates to novel red
dyes that are soluble in aliphatic or alicyclic hydrocarbons. BACKGROUND
OF THE | NVENTI ON (0003] Historically, hydrocarbon soluble red dyes have

been used for nultipl I specially for the coloration of

petrol eum fuel s. For‘ﬁ%%ﬁéﬁ%ﬁﬁf?ﬁﬁ&%&'@h@%%?&v&ﬁ@ of tetra ethyl
| ead as an anti-knock agent for gasoline by Thomas M dgel ey of General
Motors Corporation, it was rapidly introduced as an additive for gasoline

fuel ed engi nes. One of CHESSMEFERENCESD RELATED ARREICATIONSG of | ead

poi soning incidents, sone of themfatal. This provoked the US Departnent of
Public Heal t§00813 ndhdapelidation claitis priedtd ed Uga Fobiisiami Patent ApelictiboNed red,

for danger, to warn the general public of the highly toxic nature of

gasol i ne, whi@P18aa$3ploe\AliptticyHydwetrbon SeldbliedteddDyesl filed gn dfincah@0P%.ar y

pur poses invol ving human exposure, |ike cleaning tools and paintwork, as a
dry cl eani ng ¢ aMaeMRbwhigh isHeipssripd hereghvirelgredEe-neat i ng pur poses where it
was burned in specially designed but often unvented | anps. [0004] Wile the

sal es of | eaded gasolines has dﬁELbQﬁﬁrHéWNﬁﬁﬁﬂoRee“ el i m nat ed

[0002] The present invention relates to red dyes. More particularly, the present
invention relates to novel red dyes that are soluble in aliphatic or alicyclic

hydracarbons.

BACKGROUND OF THE INVENTION

[00G3] Historically, hydrocarbon soluble red dyes have been used for muitiple
purposes, especially for the coloration of petroleum fuels. For instance, following
the 1921 discovery of tetra ethyl lead as an anti-knock agerit for gasoline by Thomas
Midgeley of General Motors Corporation, it was rapidly introduced as an additive for
gasoline fueled engines. One of the consequences of this was a rash of lead
poisoning incidents, some of them fa;tal. This provoked the US Department of Public
Health to mandate that all leaded gasolines must be colored red, for danger, to warn
the general public of the highly toxic nature of gasoline, which had previously been
used for a variety of ancillary purposes invoiving human exposure, like cleaning tools
and paintwork, as a dry cleaning fluid and for household lighting or heating purposes
where it was burned in specially designed but often unvented lamps.

[0004]  While the sales of leaded gasolines has declined, or even been eliminated



1 altogether in the USA, a nore recent demand for red dye for fuels has
arisen. Nunber 2 fuel oil is marketed in several guises which can be
divided into two main groups. The first is as a fuel for on road diesel
engi ne propel |l ed vehicles, usage in this application is subject to excise
fuel taxes in nost industrialized countries. The other main application of
Nunmber 2 fuel oil is as honme heating oil, which is not wusually subject to
excise tax. Qther tax exenpt applications are in agricultural use,
stationary engines and railroad | oconotive fuel. As the popularity of

di esel propel latidgetiveeii Bk eSAhasdraeceasiethand Re retNGeIfoiIudionss adsennat ural |y
tenpted to use the untaxed fuel in place of taxed diesel fuel in the
operation of thiber &l ol iemariesgda isalarat ghiised Wiieh caropediatiédinio twherath a gr eat
deal of noney can be saved by avoiding taxes. In 1993 it was decided to
col or the cor gedpendihiysuneag &gl ©F po rosd didsakdnginediraeliertvehictas, ewigein by  t he
addi tion of d¥f}?%ﬁ£ 0005] .For nost of the years of | eaded gasoline coloration

t he princi pal RfgRiion irsiegHe extize fosiiprasia mestindustiatized countriemettiecal |y by

t he Col our Ind&x as. C | i .SoI]c nt Rgﬂ]eﬁ4_ _This is a dry powder dye,
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in a mxture ahidddtds iR 3he WHEDUIOESRIRNLEE SARNSH SRR/ uABRRNCe the
solubility of the dyes. These formulations
fuel in place of taxed diesel! fuel in the operation of their vehicles, especially in fleet
operation, where a great deal of money can be saved by avoiding taxes. In 1993 it
was decided to color the corresponding untaxed off-road fuel a distinct red color by
the addition of dye.
[0005]  For most of the years of leaded gasoline coloration the principal red dye
used was the compound now identified numerically by the Colour Index as C.1.
Solvent Red 24. This is a dry powder dye, discovered in the 19" century, which has
limited direct solubility in the aromatic hydrocarbon containing gasolines and virtuatly
no direct solubility in essentially aliphatic hydrocarbon based fuels like diesel or
home heating oil.
[0006]  This solubility problem was tackled in two ways; firstly by making solutions
containing 10-15% of dyes like Solvent Red 24 in a mixture of alkyl phenols, which
substances considerably enhance the solubility of the dyes. These formulations
were usually aiso blended in an aromatic hydrocarbon to reduce their viscosity.

Examples of this technology may be found in USP 3,494,714 of Litke et al and

Elston’s Canadian patent 772,062, the disclosures of which are incorporated herein



were usually also blended in an aromati c hydrocarbon to reduce their
viscosity. Exanples of this technol ogy may be found in USP 3,494, 714 of
Litke et at and Elston's Canadi an patent 772,062, the disclosures of which
are incorporated herein 2 by reference in their entirety. This technol ogy
was limted in scope by the relatively |ow concentration of the dye
substance and the imted resistance of the fornulations to
crystallization during severe wi nter weather and prol onged storage. [0007]
In 1972 this technol ogy was inproved upon by the discoveries of Richard B.
Orel up, di scl dyeefeiencdn tigir dtitednt THMOE chridjog9 Va8 Biditednid s30pes, thé€ felati-lig
di scl osures of which are incorporated herein by reference in their
entirety. By dovedneniralion bidhelilyrgsubelaoct anti thk kipltedyresisiasce of thévlormuobéas! ar
body of C. 1. Solvent Red 24, he was able to achieve long termfreeze and
storage stabl & gygaliadtien dyins sewrevinterataaticonrd proonged womge.at | east t he
40% sol ution of CI. Solvent Red 24. The princi pal

equi val ent of

comer ci al t[@(gfﬂa of 1@ &ihisdedingiopk Was immievedywoR At dissorenes oBgiiaHt Red

164. [0008 nol o t he e hensel ves has advanced, so ha
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fuel. This precision is dehande y various governnment sp ecificattons
concer ni ng t hghie Bl %h? imafectdBndiNBrah® s@nﬁle' a'?&ﬁétf&(?fy%%&bbﬁ' tQuiidae  fuel

and the tol erances thereof. These punps are al so used for the injection of
containing at least the equivalent of a 40% solution of C.1. Solvent Red 24. The
principal commercial outcome of Orelup’s work is the dye known as C.I. Solvent Red
164.
[0008] | As the technology of the dyes themselves has advanced, so has the
technology of the incorporation of the dye into the fuel. Once done on an essentially
manual basis of adding dye to the fuel until it “looks right”, dye addition these days is
done by expensive precision engineered fuel pumps which inject aliquots of dye into
a usually streaming flow of fuel. This precision is demanded by various government
specifications concerning the concentration of the dye fo be incorporated into the
fuet and the tolerances thereof. These pumps are also used for the injection of
other additives to the fuel, such additives usually being supplied in some aliphatic or
alicyclic solvents, such as, but not limited to, kerosene.
{0009] A significant problem which has become apparent with the xylene, or other
known aromatic hydrocarbon solvent forms of C.]. Solvent Red 164, is that there is a
much faster rate of wear in the moving parts of the pump exposed to the dye

solution compared with the wear caused by kerosene based additives or some



other additives to the fuel, such additives usually being supplied in sone
aliphatic or alicyclic solvents, such as, but not limted to, kerosene.

[ 0009] A significant problem which has becone apparent with the xyl ene, or
ot her known aromatic hydrocarbon solvent fornms of C.1. Solvent Red 164, is
that there is a nuch faster rate of wear in the noving parts of the punp
exposed to the dye solution conpared with the wear caused by kerosene based
additives or some 3 aliphatic or alicyclic based additives. This
effectively reduces the working |life of the injector punps and

necessi t at es rtirhati¢ oretjoiit basepg edditives. Mhisndffeneiyeedizas theagrking 108 40he The
solution to this problemis to replace the xylene used in the Solvent Red
164 conposi t i BYESr LHMBRanRd fqsratitbtesiyade Geaudndberpessichmaistenbute mersutesni t ed t o,
kerosene. Unfortunately, this conbination is very unstable and will
crystallize 93Pl yrheweltion todip peblen isrip eartaca thesylene yagd in#e Sdvanti on to
this problem Pa& $4een to, dilute the standard full strength xyl ene-based
dye to one hal\Pd 6%+ ¢9RResiion Wit Awpnyali hydipqarhoansush @a buhaftdmitedto: ker osene.
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conposi tions wat e 8tan@ @ Qi e LYo i i t l'icyclic
hydr ocar bons. For eexgrrplre, tshendgﬁ?r%%%en%%egggﬁdi%gﬁ!fﬁp{ﬁggy%i%g?‘gﬁtt No.
5, 676, 708 ar ewithodir dQuingERdHt of Kresendl MRhSIgRIthid Eordbifatoh WoeSinkdedFaby@nt Red

164. These dyes are described in the patent application as capabl e of being
pump weatr, its stability in the form of resistance to crystallization is unreliable
outside the more temperate climatic regions.

[0011] Because C.l. Solvent Red 164 was only soluble in aromatic hydrocarbons,
it was widely believed that alf similar compositions would also not be easily soluble in
aliphatic and alicyclic hydrocarbons. For example, the compounds described in U.S.
Patent No. 5,676,708 are non-mutagenic dyes with similar structures to Solvent Red
164. These dyes are described in the patent application as capable of being
dissolved in a number of solvents including a number of specifically listed aromatic
hydrocarbons. A number of the dyes disclosed by this patent appiication, including
the x-tertiary butyl 2 naphthol derived dye described in example 5 of the ‘708 Patent,
are not soluble in aliphatic hydrocarbons and do not form stable liquid concentrates.
At the time, there was no suggestion or motivation to test the solubility of all of the
compounds claimed in the ‘708 Patent in aliphatic hydrocarbons because of the
solubility issues encountered with dyes similar to Solvent Red 164. Because a

number of the compounds disclosed were not soluble in aliphatic and alicyclic

hydrocarbons, it would require undue experimentation to determine which of the



di ssolved in a nunber of solvents including a nunber of specifically |isted
aromati ¢ hydrocarbons. A nunber of the dyes disclosed by this patent
application, including the x-tertiary butyl 2 naphthol derived dye
described in exanple 5 of the 708 Patent, are not soluble in aliphatic
hydr ocarbons and do not formstable Iiquid concentrates. At the tineg,
there was no suggestion or notivation to test the solubility of all of the
conpounds clained in the 708 Patent in aliphatic hydrocarbons because of
the solubility issues encountered with dyes simlar to Solvent Red 164.

Because a nuakebsdf cohfpBsitoEumindse cHidad NSRshME L8 ARYcie dhlBk&bbiy, al i phati c

and alicyclic hydrocarbons, it would require undue éexperinentation to

det er mi ne whi Thereford, ltés #n aivaalags e0arCaBRThdrit ONGie WRIsLA iR WYrsvidd
aliphatic and alicyclic hydrocarbons. Therefore, it is an advantage of an

enbodi nent of dychenposi§enthat inwenbie dnalipbatar :ovdi atleyciic hydlly@atonposi tion that is
soluble in aliphatic and alicyclic hydrocarbons. [0012] Another application
for red dyes H@i2bl énothenhppibation dortrgdidyrsamohiblesn aiphiatic hyveocartmne isdo titeenpor ar y
field of solvent-based industrial inkjet printing. As with the petroleum
fuels, the refaiere@mentrorasy figd opplventiasge ingupiiiglhinkjed plintingnde with the
crystallization féﬁn1their solvent carrier to prevent the bl ockage of the-
i nkj ets whi chPSIRIPUBEUelR dBRirqautieent dir dues of veip blabresisanee do pivaldlizatien ni nut e
wi t hout fail .. The dyes are also required to he conp|etely waterproof as
they may be 3@%@“P5395%%FaE@ﬁP§Wﬁ?Pgthgcéﬁﬁd§%Fﬂgﬂmﬁgﬁpa Baught i n
adver se weal hegAkianER oheTY St Al me QL] What s
needed t her ef oé els ared ’dyeo t %? %ésg%%&%ﬁ@gﬁﬁa%tif%@éef ;:"(}:e hyes arelz

also required to be completely waterproof as they may be used to label containers of

goods that could be caught in adverse weather conditions or otherwise exposed to

water.

[0013) Whatis needed therefore is a red dye that is soluble in aliphatic

hydrocarbons. In particular, a red dye soluble in aliphatic or alicyclic hydrocarbons is

needed to replace xylene-based or aromatic-based hydrocarbon salvent red dyes.

[6014]  ltis therefore an advantage of some, but not necessarily all, embodiments

of the present invention to provide a novel red dye soluble in afiphatic hydrocarbons,

which is briefly outfined in the following Summary of the Invention, and more fully

described in the Detailed Description.

[0(_)1 5] Additional advantages of various embodiments of the invention are set

forth, in part, in the description that follows and, in part, will be apparent to one of

ordinary skill in the art from the description and/or from the practice of the invention.

SUMMARY OF THE !NVENTION
[0016] The present invention provides dye compositions comprising the following

formula that are soluble in aliphatic or alicyclic hydrocarbons:
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hydr ocarbons. In particular, a red dye soluble in aliphatic or alicyclic
hydr ocarbons is needed to replace xyl ene-based or aronatic-based

hydr ocarbon solvent red dyes. [0014] It is therefore an advantage of sone,
but not necessarily all, enbodinents of the present invention to provide a
novel red dye soluble in aliphatic hydrocarbons, which is briefly outlined
inthe follow ng Sunmary of the Invention, and nore fully described in the
Det ai | ed Description. [0015] Additional advantages of various enbodi nents
of the invention are set forth, in part, in the description that follows

and, in part, will e apparent to onerpf ordinamy skill in the art from
the description and/or fromthe prac Ice of the in¥ention. SUMVARY OF THE
| NVENTI ON [ 001 \g present QN prOV|des dye § ons conpri sing
the foll ow nggq -haty-a —alipha alicyclic

hydr ocar bons: ICl-N N— 'l n wherein @: et hyl or

i sopropyl group™and R2 is an alk group of from6 4Q \ carbon atons and
nis a nunber from1, 2 or 3. [0017] Responsive tQq ‘oregoing
chal | enges, Applicant has devel oped an innovative atic and alicyclic
hydr ocarbon soluble red dye. It is to be understooda—that both the

exemprary and EOH S b RS emho%e o R IRt e Phuent | on as

exenpl ary an

clai med. " DETALLED RESCRI PTA N B EVBER VENIS OF THE | NVENTI ON

[0017]  Responsive to the foregoing challenges, Applicant has developed an
innovative aliphatic and alicyclic hydrocarbon soluble red dye. It is to be understood
that both the foregoing general description and the following detailed description are

exemplary and explanatary only, and are not restrictive of the invention as claimed.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION
[0018] Reference will now be made in detail to embodiments of the present
invention.
[0019]  Some of the dyes disclosed by Smith in United States Patent No.
5,676,708, the disclosure of which is incorporated herein by reference in its entirety
as non-mutagenic alternatives to C.I. Solvent Red 164 and which differ from Red
164 by the presence of 2-6 additional methylene groups have the unexpected and
unpredicted property that they form stable non-crystallizing solutions in aliphatic or
aficyclic hydrocarbons, such as, but not limited to, kerosene, diesel fuel, mineral
spirits, hexane etc. thereby able to {ulfili the expressed desire of refiners and
managers of fuel terminal racks for a red dye concentrate completely free from
aromatic hydrocarbon solvents. An aliphatic or alicyclic hydrocarbon, such as, but

not limited to, kerosene, based dye concentrate also has further advantages

6



[0018] Reference will now be nade in detail to enbodi nents of the present
i nvention. [0019] Sone of the dyes disclosed by Smith in United States
Patent No. 5,676,708, the disclosure of which is incorporated herein by
reference inits entirety as non-nutagenic alternatives to C. 1. Sol vent
Red 164 and which differ fromRed 164 by the presence of 2-6 additional
nmet hyl ene groups have the unexpected and unpredicted property that they
form stable non-crystallizing solutions in aliphatic or alicyclic

hydr ocar bons, such as, but not |limted to, kerosene, diesel fuel, mneral

Spirits, hexapsm@dréd witShER A Pxyichelthiilahibd #ddi s BXBY BReLhpIESLELrLf

refiners and managers of fuel termnal racks for a red dye concentrate

conpl etely frawebs @oudes AATIES SRSt SICEDDP BofAYEWIS83°ARoraleRNIBideq, O
alicyclic hydrocarbon, such as, but not |limted to, kerosene, based dye

concentrat e afngkinhthe pratuch &iss agbcaptithg®sa Bish Grapetile thavblér vaper eRliRigii ng
xylene that arise fromits nmuch | ower vapor pressure. These include a high
fl ash point otheiBeENHY wonisaicediventtrad@8F hiroan KadaehexpbasedA comakiday t he
product |ess susceptible to a flash fire while the | ower vapor pressure of
t he i nher ent | 3AVP@iage h fprdnsdopenn alipbatinciasirdeaman svazay SueqdiBlaco, A
conmmer ci al dvantage of, for instance, an aliphatic h%drocar bon, such as,
but not | ni t'®4P¥Be basedfyeatiisbs abdugyipdts Iqyar hazasd faags heeost 8f sHRMeHner
hazard ratin he cost of, shipnen of .t he e .concentrates will be
substanti al | ?P% |”£§="s‘F etcﬁﬁ%e”gz’fﬁ“’sP“H@?ers%’iaaﬁaé’yﬁéé%” f%fgfﬁﬁﬁ’afiﬁﬁs“ g%ed [ 0020] The
dye corrponentcog;]te;plaﬁs_present invention is represented by the

[0020] The dye component of the present invention is represented by the

following formula 1:

R1 R1

HO
RZ)n
NN N=—=N l

wherein Ry is an ethyl or isopropyl group and R; is an alkyl group of from 6 to 12

carbon atoms and n is a number from 1, 2 or 3.

[0021]  This dye component is soluble in both aliphatic and alicyclic hydrocarbons
such as, but not limited to, kerosene or paraffin, diesel fuel, mineral spirits, hexane,
pentane, and branched and unbranched carbon chain containing 25-40 carbon
atoms.

[0622]  One embodiment of the present invention is to provide a stable liquid

concentrate containing colorant equivalent to at least a calculated 40% solution of



followng formula 1: RRHO NN/ \ NN/ R2)n wherein RL is an ethyl or
i sopropyl group and R2 is an al kyl group of from6 to 12 carbon atons and
nis a nunber from1l, 2 or 3. [0021] This dye conponent is soluble in both
aliphatic and alicyclic hydrocarbons such as, but not limted to, kerosene
or paraffin, diesel fuel, mneral spirits, hexane, pentane, and branched
and unbranched carbon chain containing 25-40 carbon atons. [0022] One
enbodi ment of the present invention is to provide a stable liquid
concentrate containing colorant equivalent to at | east a cal cul ated 40%

solution of T.uGdivenBRb¥eNL 2Ra2624ne 2abie Riuid Boncditfats vall ohthf heugh
concentrate woul d contain enough dye conponent of Fornmula 1 to provide at
| east a cal cuflye ethpé08ht wOF artriutim fpréxide at 16361 & eIduidRes024olufdm of@rl. 26 Wit h

t he remai ning portion of the solution containing either aliphatic or

al i cyclic hydpeeent Refs24.86. e 26ovithi thatdramindyert@ofof tHeQORBN tontaioingr ast to
their fuel dyeing applications, the fact that these dyes form stable
concentr at ed @WPU@‘IPE’#SC ar aligyelie ydracpibgnalor phembisatiep dresecdr bons | i ke n- hexane
opens up a uniaue opportunity for these dyes to be used in sol vent-based
industrial ilREHt iheatestix ek fush dysinesnplicadians. the fastdhat themse dyes famel hone

of fice applications invariahbly use water-based i nks which are relatively
slowto dry 4 %bf%ﬁné"ﬁmfag%imw@é‘f @'ﬁ%‘ﬁ glindplighalic Sydraraasdtesheddien wat er. ~ By

contrast i ndL{}%teFlé 9[& a iuﬂibué Sﬁpoﬁ%ipytfgrr t?wese dyes {o be used in solvent-based industrial
inkjet inks. Ink jet printers used in small office and home office applications
invariably use water-based inks which are relatively slow to dry and often lack
resistance to subsequent contact with water. By contrast industrial ink jet printers,
which may be required to deliver thousands of print copies per minute, frequently
use fast drying and waterproof inks based on volatile organic solvents like methanol,
ethanol, acetone and butanone, all of which have toxicity issues. The low foxicity
aliphatic hydrocarbons are an atfractive alternative, except that until now no dyes
have been available with adequate solubility in these solvents and subsequent
resistance to crystallization. If the latter does occur, the very fine jets through which
the ink is delivered to the substrate may become blocked, resulting in expensive
down time. A further advantage of these dyes in solvent based ink jet printing is that
they are completely impervious to removal by water. While if they were applied to
most thermoplastic surfaces they will diffuse slightly into them producing a
permanent and non-erasable mark.
[0024]  Afurther appiication for the dyes dissolved in volatile aliphatic
hydrocarbons is in the field of permanent marker pens. Until about 20 years ago

most pens contained dyes dissolved in an aromatic hydrocarbon solvent, typically



whi ch may be required to deliver thousands of print copies per mnute,
frequently wuse fast drying and waterproof inks based on volatile organic
solvents |ike methanol, ethanol, acetone and butanone, all of which have
toxicity issues. The low toxicity aliphatic hydrocarbons are an attractive
alternative, except that until now no dyes have been available with
adequate solubility in these solvents and subsequent resistance to
crystallization. If the latter does occur, the very fine jets through which
the ink is delivered to the substrate may becone bl ocked, resulting in
expensi ve dowiers atl/orfolfienet Hbeir mél Vilmmt dige rafidly heseonthwegporaussobsteads. based
ink jet printing is that they are conpletely inpervious to renoval by

wat er. Wi | e Becqusept ReiEly @ppirneeeniaed ppwt the hematip hedodacbansr éspedslit hey wi | |
diffuse slightly into them producing a permanent and non-erasabl e mark.
[0024] A furt H’Egn HsPene yeesied Bra qannes waceitis bpo elwitingvrstanientwag i phat i ¢

hyd bons s in the field of t mark __Until about 20
a0 most pene BACH Tee-y B ap SR HSan aralRan: Omyiscar bon <ol vont |
typically 8 xy Toluene Their ink filns dried rapidl

o por o suliety arader i BT URen FThE ol oS R eI A ne

romBLl ¢ 1y o REARAAROsERRE Ghith bieanV il S MRS RRFInl B BagPn ! ned

space, this type of witing instru out and generally

repl aced by peascdgiiog Thelaed AplcemERGoOhe bt Ak Rad¥ MR ndBi s is that
when the ink filmis drying it tends to absorb sone water fromthe

at nospher e, wheohingreally vylatile bRstasc hjiRodartital HWELATatahatiif® dodyel e to a
tack- free condition. The ideal replacenent for the aromatic hydrocarbons
woul d have avaitable which were completely soiuble in this fype of medium. However, the fact

“that the dyes of the present invention are complet-ély soluble and stable in aliphatic

or alicyclic hydrocarbons means that this technology is now open for development.

As with the ink jet circumstances described above, the fact that these current red

dyes will penetrate to some extent into non-porous substrates like polyethylene

bags, is an added advantage which does not happen with propanol based inks.

[0025] A further application for this dye system is in the dyeing or staining of

wood. The hydrocarbon-based solution of the dyes will quickly penetrate the wood

without raising its grain. The colored wood can then be finished with protective

coats of water-based acrylic or polyurethane coatings without the abjectionable

bleeding of the dye into it, which can often happen with other dye systems.

[6026] The following examples serve to iflustrate, but do not limit, the scope of
the invention:

{0027] Example 1

[0028] 500 grams of a composition comprising the dyestuff C.I. Solvent Red 164



been an equally volatile aliphatic hydrocarbon. However, at that tinme no
dyes were available which were conpletely soluble in this type of medi um
However, the fact that the dyes of the present invention are conpletely
soluble and stable in aliphatic or alicyclic hydrocarbons neans that this
technol ogy is now open for developnent. As with the ink jet circunstances
descri bed above, the fact that these current red dyes wll penetrate to
sonme extent into non-porous substrates |ike polyethylene bags, is an added
advant age whi ch does not happen wi th propanol based inks. [0025] A further
appl i cation f @uch bs,Suthy® ii9ited ©MURiSIBNIGURERSY B) B QeRheSn® Hbth@dehd wood. The

hydr ocar bon- based sol ution of the dyes will quickly penetrate the wood
wi t hout rai si heated & agr ldenylas$ iesicalapteddonvaodurs aititdien e ddninshedhen t h
protective coats of water-based acrylic or polyurethane coatings w thout
t he obj ect i oné#skare preagdinder afoodhecdye anththe cotitentathiestad ¢af0WECueti nhappen Wit h
ot her dye systens. [0026] The follow ng exanples serve to illustrate, but
do not 1imit, futher raxterjnb digtis fremdhe faskin ifant mopOT AR xviepgiplesored aGP8Ind500
grans of a co&ﬁgsition conprisinq the dyestuff C.I. Solvent Red 164 9
(such as, but°hbt YisRisEMSHIPPORISAMRISE thpuTaguwea i Bieased. Hisigablymedt o a
stirred and at g in.a.l liter qglass, flask ?a ted‘h r vacuu
distillation. neaet %ﬁ?rg?ﬂ%ogotbe ﬁ%sg%r?qggy%acgi%sg %‘%‘B‘ﬁ Wi gg?osﬁnegd%r vacuum and
the contents heat gafr@ie%ﬁ{éﬁ Uikl e rther material di %fijl fromthe
flask, in fact nﬁgﬁ of the %&EEHé_fsaq #%%ﬁgﬁqg?ogﬁﬁﬁﬁ%“@@g ."ﬁhﬁﬁ?rsolvent
stripping i s 4RS! ewd Q&chvﬁ%g‘a!'esst&%h%@éﬁgien{tgﬁp@t@'ﬁ]ﬁe Eié[ﬁe@) at -

10°C, representing mild winter conditions and at -40°C, representing severe winter

storage conditions. After 24 hours the dye sampies are collected together and

examined. Even the samples stored at ambient temperature were heavily

crystallized, while those from the two freezers were frozen solid and did not improve

to any great extent after they had been warmed to room temperature, from which we

draw the conclusion that C.l. Solvent Red 164 is not stable as a solution

concentrate in kerosene. Similar, or even worse, results were obtained when the

experiment were repeated with competitive samples of C.1. Solvent Red 164.

{0029] Example 2

[0030]  22.5 grams of 2,2-dimethylamino-azobenzene is siurried with 200 mis of

water at 45 °C. 30 grams of hydrochloric acid 32% is then dripped into the well-

stirred slurry of the amine base which, after a short period of time, is converted to a

red dispersion of its hydrochioride. Ice is added to the systern to cool it to 0°C. A

solution of 7.5 grams sodium nitrite dissolved in 15 mis of water is now added rapidly

and the temperature allowed to rise to 10°-15° C. After a short period of stirring a

d(_aep brown solution of the corresponding diazonium chloride is obtained. Excess
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off and the contents of the flask brought back to 500 grans with kerosene.
After cooling to anbient tenperature, six 80 gram portions of dye are

wei ghed into clear glass jars. Two each of these are stored at ambi ent
tenperature (20-22C), at - 10C, representing mld winter conditions and at
-40C, representing severe winter storage conditions. After 24 hours the
dye sanples are collected together and exam ned. Even the sanples stored
at anbient tenperature were heavily crystallized, while those fromthe two
freezers were frozen solid and did not inprove to any great extent after
they had beennifide isgblent femopaht teerpdditidrusiesuifdmiontiwhi ch we  draw t he
conclusion that C. 1. Solvent Red 164 is not stable as a solution
concentrate i WORE odderawhitt ahdube. 1 0B motase Xvdapeb2-nagisiu! isdisshed dhtad ned vvhen

the experinment were r Ogeat ed with conpetitive sanrpi@@espf C.1. Solvent Red
164. [0029] ESE‘&%%ﬁ'P%ﬂezaf[ Wm?magf@dmﬁ@'bmatezlszdd@ pfteriswingd osbnzene is
slurried w at 45 C. 30 granms of hydrochloric acid 32%

is then dri pp‘gé%'tﬂ‘f Bql{eﬁBS 9\@?‘?”‘”"&??'1"%3 B8R r’@lo('if’uﬁ"ﬁé’se{ﬂ?t%a@?&é‘é%l ch,
ydr ochi or dete B sidelFred FraBligt i b Seduiontd SBTeRARELor ut s on of
7.5 grams sodiqunbigid feflheagh %%o'@gagam&dgés%gga%_ TR 0 Rdged rapldly

and the tenperature to rise perTtod of

stirring a_ damge Qﬁﬁ’é@@rd%@'#\te't&ﬂeﬁgs&!tﬁl%n%@fh@%ﬁ gnﬁémggé%qabw@ akq gf' de is

obt ai ned. Excess 10 nitrite is then renoved the addition of s am c

acid. [0031] fyeamubrhlieraostl haldaisolar Lmﬁerxhé:&moﬁam&rsn@mdw dyeSs

di ssol ved in 100
cooled to 70.degree and 100 mis of methanol are added cautiously. The mixture is
brought to reflux tl;;en allowed to cool, and the upper methanol layer decanted and
the dye rinsed with clean methanol. This is repeated twice, after which final traces of
methanol are removed by vacuum distillation. By means of these extractions any
unreacted intermediates and subsidiary organic compounds are removed from the
dye, which forms a brittle supercooled liquid at ambient temperatures. 500 grams of
the xylene based dye was stripped free from xylene according to the procedure of
txample 1 of the present application. After the dye had been re-standardized with
kerosene, it was packed out and subjected to the same storage conditions detailed
in Example 1 above. After 24 hours all samples were observed to be completely
free from crystalline dye, although the viscosity of the dye which had been stored at -
40°C was quite high, although it returned to its usual low viscosity on warming to
ambient temperature. This test procedure was continued for in excess of 6 months
with periodic observations and thawing of the dye, during which time no change in

the appearance of the dye concentrates was abserved and in particular no formation

of saolid crystalline material was found.
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m s toluene and 15 grans of sodium carbonate is added. The m xture is
stirred well while the aqueous di azonium solution is run in. Azo coupling
is instantaneous with the formation of a deep red dye solution and the
evol ution of carbon dioxide gas. The coupling is then heated to 60 C. and
allowed to separate. The | ower aqueous phase is discarded. The tol uene
solution of the dye is then heated to 140 C. under full vacuumto renove
all materials volatile under these conditions. The liquid dye is cooled to
70. degree and 100 m s of nethanol are added cautiously. The m xture is

brought to refdoaz; t heanald Pwed to cool, and the upper nethanol |ayer
decanted and the dye rinsed, with clean nethanol. This is repeated tw ce,

after which f{00aB8] t rz0esarod of thekdraswile based hyRmyRdedNcosadrgmtek still ation.
By neans of these extractions any unreacted intermnmedi ates and subsidiary
or gani ¢ conpobiededuse ef xamplestiwis wiret! dith ad equal weigbhoffkerasenea therelivt | e
supercooled liquid at anbient tenperatures. 500 grans of the xyl ene based
dye was stri pf?gélc“ﬂg b0 gnedlf eiteniorstreentai fiyas tentstoret avkstpiestedfio thexanpl e 1
of the present %f |ication. After the dye had been re-standardi zed with
kerosene, it %ﬁ%’ﬁ@ﬁ‘%ﬁ? Exprarle fupeentdint ths senwlesarichdiagibsge sosidtt i ons

detailed in | e above. te 4 hours al] sanples were observed to

be conpl et el yﬁggrgvgnﬂ}lgﬂ]o%eyrge[dgrqep{Lyef?%21,e %ef‘?fo{’ﬁia Yipesly wiu '%F?Llﬂ?fflb? the dye
whi ch had be r - . s quite high, although it returned to its
usual | ow vi S%S?Fetgfggw%&/grfﬁgﬁe*% pug"r%i ent tenperature. This test procedure

was continuedohdy | ByexGess of 6 nonths with periodic observations and
‘thawi ng of the dye, during which tine no change in the appearance of the

dye concent r q06s5]WashOBRBEURE: GHkahipiePPhkiréslafiu dXBert HdTBld 2% g@fssol i d
crystalline material was found.
2,2' dimethylaminoazobenzene was replaced by 25.3 grams of 2,2
diethylaminoazobenzene. 500 grams of the dye was subjected to the same
regimen as the dye in Example 2 of the present application. Identical results of
ambient and freeze storage stability were observed, although due to its higher
molecular weight, the viscosity of the dye is thereby somewhat increased.
[0036] Example 5
[0037] 250 grams of the dye produced according to Example 4 were diluted to
500 grams with undyed commercial diesel fuel. After packaging, storage and
subjection to the same freeze/thaw routine, the solutions of dye were observed to be
completely free from crystalline material.
[0038] Example &
{0039] A 25 mg/l solution of the dye prepared according to Example 2 was made

in undyed diesel fuel. After being subjected to the same 6 months regimen of

freeze/thaw no loss in tinctoriat strength of the dye was observed.

f0040}] Example 7
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11 [0032] Exanple 3 [0033] 250 granms of the kerosene based dye produced
according to the procedure of Exanple 2 was m xed wth an equal wei ght of
kerosene, thereby reducing it to one half of its color strength. It was
then stored and subjected to the sanme test reginmen as Exanple 2 except

t hat the sanples which had been stored at - 40C, even when observed
directly fromthe freezer, had a viscosity which could be handled easily
by a fuel injector punp. [0034] Exanple 4 [0035] The procedures of Exanple
1 are repeated except that the 22.5 granms 2,2' dinethyl am noazobenzene was

repl aced by 2¥@1pr afte woce2u of Eotabla)d i rapazabenene dydbfepgeans of the
dye was subjected to the sane reginen as the dye in Exanple 2 of the
present appl i eegording tolEgempieciabgaie s lidss irofolor atringtinindiaathgfureea@dst or age
stability were observed, although due to its higher nolecular weight, the
vi scosity of Ehealization gcauedeby sonewhat increased. [0036] Exanple 5 [0037]

250 grans of the dye produced according to Exanple 4 were diluted to 500
grans with un ial diesel fuel. After packaging, storage and

&8l ¢
subj ection to %Q@ S freezel thaw routine, the solutions of dye were
observed to b® on%lgg_tg@mf 9 tsodye SiRrer petosting eheriogpduse of PEOBBI2 Exanpl e 6
Erggggl A 25 n\.%g‘coso%d%tnld %Rut(e)(]; w¥tip (aan %ggal %?g ta (gf%— e%gr?eo. I’S%Irnggestw%reE;(tgrgg la?— 2 was

10°C for an extended period of time, during which no crystaifization was apparent.
[0044] Exampie8

[0045] A 5% solution of the red dye produced according to Example 8 was made
in n-hexane. When the solution is printed onto white bond paper it produces a bright
bluish red image with a dominant wavelength of 523 nm. Immersion of part of the
printed image in potable water for a period of two weeks showed no bleed of dye
into the water or loss of color intensity on the paper. The ink produced according to
the above recipe was also subjected to extended periods of cold storage without any
adverse effects being noted.

[0046] Example 10

[0047] A sample of the inkjet ink prepared according to Example 9 was applied to
the surface of a polyethylene bag and allowed to dry. After about 10 minutes the
image was wiped with a pad soaked in toluene and again dried. Although maost of
the ink was removed from the polymer surface by the toluene, it was observed that
the polymer was essentiaily permanently dyed by some of the colorant which had
diffused into it.

[0048] Example 11

[06049] 10 grams of the dye solution produced according to Example 4 is added to
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in undyed diesel fuel. After being subjected to the sane 6 nonths reginen
of freeze/thaw no loss in tinctorial strength of the dye was observed.

[ 0040] Exanple 7 12 [0041] The procedure of Exanple 6 was repeated using
the dye prepared according to Exanple 3, again no loss in color strength

i ndi cati ng unwanted crystallization occurred. [0042] Exanple 8 [0043] 500
grans of the dye stripped according to the procedure of Exanple 2 was
cooled and diluted with an equal wei ght of n-hexane. Sanples were stored at
- 10C for an extended period of tine, during which no crystallization was

apparent. [ 0084fantxangl @tdhe[vdhreAdbdnEMs B drafs of aid ABhiRtbyEMBaBH®duUCed
according to Exanple 8 was made in n-hexane. Wen the solution is printed

ont o whit e bosdulpapssin. i Appprooidiecpantiticb bf Gistsimile inkSdrmiuRdon sRgedel irfo a

dom nant wavel ength of 523 nm Inmersion of part of the printed imge in
pot abl e wat er tedeseavaie of primehentwariie Plkas whiohvesk then dlbweditooiftarayfer a sharo t he
wat er or loss _of color intensity on the paper. The ink produced according

to the abovel W& grailifeade. aTheopesiinfher user tognaisetreitieen peolyaidenstsapdwidh st or age
fects being noted. &0046 Exanpl e 10 [0047] A sanple

wi t hout any gdv se eft ) A
of the inkj et Fhk ErUpAT S s Ked ra gk pisiage walter siFpring frrechor he
tsﬁéf ace of a l'?rﬂ’tla %%tst]maceenr%ar Q greq'gt%o% sg) ag as:[ i(s) pg£s¥b'le J é Slgickaxgigg Ewitlgfo m nut es
absorbent tissue soaked in toluene. After drying the original markings are still visible
because some of the dye has diffused directly into the plastic.
[0050] Example 12
[0051] 40 grams of the x-tertiary butyi 2 naphtho! derived dye was prepared by
the method outlined in example 5 of U.S. Patent No. 5,676,708 is mixed with 60
grams of Kerosene ( Aldrich Chemical Co. Catalogue # 329460 ) to form a thick
siurry. The mixture was then heated to 100° C. and stirred for 15 minutes causing
almost all the dye to dissolve or melt. The mixture was then allowed to stand
overnight to cool to ambient temperature. Upon inspection, it was observed that
much of the previously dissolved mixture had crystallized from solution which when
stirred resumed its original physical form of crystalline slurry, even though the
kerosene phase was strongly colored. By contrast the preferred dyes derived from
heptylated or nonylated 2-naphthol formed mobile solutions from which no solid
material was recovered by filtration. These dye concentrates remained free from
deposited solids even after storage for 6 months at -25° C.
[0052] Numerous characteristics and advantages have been set forth in the

foregoing description, together with details of structure and function. The novel

features are pointed out in the appended claims. The disclosure, however, is
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i mge was Wi ped with a pad soaked in toluene and again dried. Al though nost
of the ink was renoved fromthe polyner surface by the toluene, it was
observed that the polyner was essentially permanently dyed by sone of the
colorant which had diffused into it. [0048] Exanple 11 [0049] 10 grans of
the dye solution produced according to Exanple 4 is added to 13 90 grans
of iso octane which already contains 5 grans of an aliphatic hydrocarbon
soluble resin. Appropriate quantities of this sinple ink fornulation are

| oaded into the reservoirs of permanent marker pens which are then all owed

to stand for jgusReid onl},idM8 chan@@uhdy B @b8e inllEaiPBEhdcRIIY ReRats @ dl@onake
mar ks on a pol yet hyl ene sandwich bag. The ink filmdries very rapidly to a

tack-free surideat, aAllceipsditdhdiviBinfies pdncili®bt the triveRtidnD® tBdrfleseeniar ks are
removed so far as is possible by a quick wipe with absorbent tissue soaked
in toluene. Ahtiestedby tdbrodegaidrgintaningedtkhdigamanevtsth thk appsideldeslaibecause
sone of the dye has diffused directly into the plastic. [0050] Exanple 12

[ 0051] 40 gr aars egfrebdwmt. Xx-tertiary butyl 2 naphthol derived dye was prepared
by the nethod outlined in exanple 5 of U S. Patent No. 5,676,708 is m xed
with 60 granms of Kerosene ( Aldrich Chem cal Co. Catal ogue # 329460 ) to
forma thick slurry. The m xture was then heated to 100 C. and stirred for
15 minutes causing alnost all the dye to dissolve or nelt. The m xture was
then allowed to stand overnight to cool to anbient tenperature. Upon

i nspection, it was observed that
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much of the previously dissolved m xture had crystallized from sol ution

whi ch when stirred resuned its original physical formof crystalline
slurry, even though the kerosene phase was strongly col ored. By contrast
the preferred dyes derived from heptylated or nonyl ated 2-naphthol forned
mobi | e solutions fromwhich no solid material was recovered by filtration.
These dye concentrates remained free from deposited solids even after
storage for 6 nonths at -25 C. [0052] Numerous characteristics and

advant ages have been set forth in the foregoing description, together with
details of stwugAprsecentsipugeti on. The novel features are pointed out in

t he appended cl ai ns. The di scl osure, however, is 14 illustrative only, and
changes may be. nademamed@h@témmﬁmﬂ@eéﬁ%dﬁhgd%W@%bh@meﬁcdhbd&dgHW sol vent,
and conposition, within the principle of the invention, to the full extent

i ndi cat ed by slistdntigizohogenefraadye métuaifognutd: the terns in which the appended
clains are expressed. 15 WHAT IS CLAIMED IS: 1. A stable liquid
concentrate conprisifhg a dye conponen iconprising©a substantial anount of
a dye of the fo wherein R\ is_an ethyl or

i sopropyl grou oup of fron16 g pbon at ons and
n is a nunber i

wherein R, is an ethyl or isopropyl group and R; is an alkyl group of from 6 to 12
carbon atoms and n is a number from 1, 2 or 3; wherein the dye component is

dissolved in either an aliphatic hydrocarbon or an alicyclic hydrocarbon.

2. A camposition of claim 1 wherein R is an ethyl group and R; is selected from

the group consisting of heptyl and nonyt aiky! groups.

3. A compasition of claim 1 wherein the aliphatic or alicyclic hydrocarbon is
selected from the group consisting of kerosene, diesel fuel, mineral spirits, hexane,

pentane, and branched and unbranched carbon chain containing 25-40 carbon

atoms.
4, A composition of claim 2 wherein nis 1.
5. A composition of claim 2 wherein the aliphatic ar alicyclic hydrocarbon is

selected from the group consisting of kerosene, diesel fuel, mineral spiris, hexane,
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di ssolved in either an aliphatic hydrocarbon or an alicyclic hydrocarbon.

2. A conposition of claiml1l wherein R, is an ethyl group and R2 is sel ected
from the group consisting of heptyl and nonyl al kyl groups. 3. A
conposition of claim1l wherein the aliphatic or alicyclic hydrocarbon is
selected fromthe group consisting of kerosene, diesel fuel, mneral
spirits, hexane, pentane, and branched and unbranched carbon chain
cont ai ning 25-40 carbon atons. 4. A conposition of claim2 wherein nis 1.
5. A conposition of claim2 wherein the aliphatic or alicyclic hydrocarbon

is selected hemd BRd %ﬁé!%d%‘?:ﬂ%ﬁﬁah&%d%rd&ﬁrcﬂﬁﬁ%Gmtaﬂinﬁ%hefdé%n m ner al
spirits, hexane, 16 pentane, and branched and unbranched carbon chain

cont ai ni ng 25adfhscarbon atonms. 6. A conposition of claim5 wherein the

al i phatic or alicyclic hydrocarbon is kerosene. 7. A conposition of claim
1 wherein R, is an isopropyl group and R2 is selected fromthe group

consi sting of heptyl and nonyl al kyl groups. 8. A conposition of claim?7
wherei n the afi phatdompositiai efeairhiSovieyedn theaipioatic ios alicgdicdgtodarboroin t he group
consi sting of kerosene, diesel fuel, mneral spirits, hexane, pentane, and
branched and kgigFeaAched carbon chain containing 25-40 carbon atons. 9. A
conposition of claim8 wherein the aliphatic or alicyclic hydrocarbon is

7. A composition of claim 1 wherein Ryis an isopropyl group and R is selected

from the group consisting of heptyl and nonyl alkyl groups.

8. A composition of claim 7 wherein the aliphatic or alicyclic hydrocarbon is
selected from the group consisting of kerosene, diesel fuel, minerai spirits, hexane,
pentane, and branched and unbranched carbon chain containing 25-40 carbon

atoms.

9. A compoaosifion of claim 8 wherein the aliphatic or alicyclic hydrocarbon is

kerosene.

10. A composition of claim 2 wherein nis 1.

11. A composition of claim 1 further comprising a petroteum product.

12. A composition of claim 11 wherein the petroleum product is selected from the

group consisting of diesel fuel, gasoline, and heavy petroleum napthaiene

compounds.
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kerosene. 10. A conposition of claim2 wherein nis 1. 11. A conposition of
claim1 further conprising a petroleum product. 12. A conposition of claim
11 wherein the petrol eum product is selected fromthe group consisting of
di esel fuel, gasoline, and heavy petrol eum napt hal ene conpounds. 17 13. A
stable liquid concentrate conprising a dye conponent conprising a
substantial anmount of a dye of the formula: RR HO Rz)n wherein R is an
et hyl or isopropyl group and R2 is an alkyl group of from6 to 12 carbon
atoms and n is a nunber from1l, 2 or 3; wherein the stable liquid

concentrate | d LN . rovi.de. ol or ant

equi val ent tgﬂgt fggg%ggﬁgggﬁg?ﬁ?g%§£8€§@§PS&%géﬂg?ﬂ%yM*ﬂgggﬁéent Reds 24,
25, or 26; angnsbaifamolifter d¥ge SOAPRNRNL: | s dissolved in either an

al i phatic hydrocarbon or an alicyclic hydrocarbon. 14. A conposition of
claim 13 wherein R ris an ethyl grouprand R2 is selected fromthe group
consi sting of heptyl and nonyl alkyl . 15. A\conposition of claim 14
wherein the al ic or alicyc aLron1the group
consi sting of Qe 8xane,

wherein Ry is an ethyl or isopropyl group and R is an alkyl group of from 6 to
12 carbon atoms and n is a number from 1, 2 or 3;

wherein the stable liquid concentrate would contain enough dye component to
provide a ¢colorant equivalent to at least a calculated 40% solution of C.1. Solvent
Reds 24, 25, or 26; and

wherein the dye component is dissolved in either an aliphatic hydrocarbon or

an alicyclic hydrocarbon.

14. A compasition of claim 13 wherein Rqis an ethyl group and Ry is selected

from the group consisting of heptyl and nonyl alky! groups.

15. A composition of claim 14 wherein the aliphatic or alicyclic hydrocarbon is
selected from the group consisting of kerosene, diesel fuel, mineral spirits, hexane,
pentane, and branched and unbranched carbon chain containing 25-40 carban

afoms.
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pent ane, and branched and unbranched carbon chai n containing 25-40 carbon
atons. 18 16. A conposition of claim 15 wherein the aliphatic or alicyclic
hydrocarbon is kerosene. |IT A conposition of claim15 wherein n is 1. 18.
‘A conposition of claim13 wherein R, is an isopropyl group and R2 is
selected fromthe group consisting of heptyl and nonyl al kyl groups. 19. A
conposition of claim17 wherein the aliphatic or alicyclic hydrocarbon is
selected fromthe group consisting of kerosene, diesel fuel, mneral
spirits, hexane, pentane, and branched and unbranched carbon chain

contai ni ng 251610 @addhPsitict SMBaim28 wheFINPRSIHHE opgllc%h@hpar&%rMﬁEe' n the
aliphatic or alicyclic hydrocarbon is kerosene. . A conposition of claim

3 wherein thekaabdgepbati c or alicyclic hydrocarbon |s wax. 22. A conposition
of claim21 wherein the wax is a significant part of an aliphatic solvent
system 23. Altonmpawirpoesitiorndf adimitmvwl2remhersei.n t he al i phatic sol vent system
is Beeswax. 24. A conposition of claim23 wherein the conposition is used
as a colorant for phase change ink jet inks. 19 25. A conposition of claim

19 wherein the aliphatic or alicyclic hydrocarbon is
1 A composition of claim 13 wherein R, is an isopropy! group and R; is selected

from the group consisting of heptyl and nonyl alkyl groups.

19. A composition of claim 17 wherein the aliphatic or aficyclic hydrocarbon is
selected from the group consisting of kerosene, diesel fuel, mineral spirits, hexane,
pentane, and branched and unbranched carbon chain containing 25-40 carbon

atorns.

20 A composition of claim 19 wherein the aliphatic or alicyclic hydrocarbon is

kerosene.
21. A composition of claim 3 wherein the aliphatic or alicyclic hydrocarbon is wax.

22. A composition of claim 21 wherein the wax is a significant part of an aliphatic

solvent system.
23. A composition of claim 22 wherein the aliphatic solvent system is Beeswax.

24. A composition of claim 23 wherein the composition is used as a colorant for

phase change ink jet inks.
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hexane. 26. A conposition of claim25 wherein said conposition is used as a
colorant for permanent marker pen inks. 20

25. A composition of claim 19 wherein the aliphatic or alicyclic hydrocarbon is

hexane.

26. A composition of claim 25 wherein said composition is used as a colorant for

permanent marker pen inks.

20



