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tion. EP-A-0216296 (Mitsubishi Kasei Corporation) TECHNICAL FIELD
discloses a very similar two-step ion-exchange pro- cess for replacing
sodium cations in a solution of The present invention is directed to
preparation   5   an anionic dye by lithium or ammonium cations, of inks
employed in ink-jet printing, and, more    thereby improving the solubility
of the dye. This particularly, to an improved process for preparing
reference also was published after the priority date ink compositions used
in thermal ink-jet printing.  of the present application. Finally,
EP-A-0259088 (Hewlett-Packard Com- BACKGROUND ART
10  pany) discloses improved ink compositions for use in ink-jet printers.
The ink compositions comprise a In a modern thermal ink-jet printhead
device,   dye having a plurality of anionic sites originally resistors used
to propel bubbles of ink toward the  associated with undesirable cations
such as so- paper substrate must be able to fire for millions of  dium, at
least a portion of said cations being re- times without failure. In thermal
printhead printing,  15  placed with tetramethyl-ammonium or lithium ca-
the purity and chemical structure of the dye in the  tions. The process
used to achieve this ion-ex- ink can radically affect the printhead
operation,  change is a two-step process very similar to those resulting in
resistor failure or nozzle clogging.  disclosed in EP-A-0210378 and
EP-A-0216296. Changing the cation of the dye molecule im-     This
reference also was published after the priority proves the solubility of
the dye molecule in the   20  date of the present application. solvent,
which prevents crusting (clogging of the      In one process developed by
the assignee of printhead nozzle from dye precipitation during stor-  the
present application, such cation substitution is age). Selection of the
proper cation can also signifi-  achieved by reverse osmosis
(ultrafiltration). The cantly improve resistor life of the printhead. Sub-
process is quite useful for purification of the dye. stitution of FD&C Blue
Dye #1 improves resistor  25   However, while producing highly acceptable
dyes life from about 13 million firings to about 25 million  (in which the
extent of cation substitution is con- firings by changing the cation
associated with the  trolled), reverse osmosis requires an expenditure of
dye from sodium to triethanol amine.               processing time
operating at pressures of about Chemical Abstracts volume 105, no. 4, 1986,
682 kPa to 2069 kPa (100 to 300 psi) that may be pages 96 to 97, abstract
No. 25977y (Kobayashi et  30  unacceptable for some manufacturing
processes. al.) discloses dye solutions useful for ink-jet print-
Accordingly, a need remains for a more rapid ing which have been treated by
(a) treating the dye  process for improving the properties of dyes used
with cation exchange resin to reduce the sodium    in ink-jet printing.
content to less than 100ppm, (b) stirring the dye with aqueous NaOH to
partially replace the sodium   35   DISCLOSURE OF INVENTION cations removed
in step (a), and (c) treating the modified dye with monoethanolamine. The
treated        It is an object of the present invention to pro- dye is
reported to have improved storage prop-     vide a process for reducing
crusting of dyes used erties.                                            in
ink-jet printing. FR-A-2549844 (Canon KK) discloses passing   40     It is
another object of the present invention to dye solutions through an
ion-exchange separator,    provide a process for improving the properties
of in particular to remove heavy-metal ions. This is  dyes used in ink-jet
printing by cation substitution. found to improve the storage properties of
the dye     It is yet another object of the present invention solutions.
to provide a process for increasing the efficiency of EP-A-0210378 (Bayer
AG) discloses a process  45  cation substitution, as measured by a decrease
in for the preparation of concentrated solutions of   processing time, on
dyes used in ink-jet printing. anionic dyes. The process comprises an ion
ex-        It is a further object of the present invention to change
whereby sodium cations associated with      provide a process for the
controllable and facile the dissolved dyes are replaced by lithium or N-
substitution of cations on dyes used in ink-jet print- substituted ammonium
cations. The ion exchange   50  ing. is carried out by a two-step process
according to      These and further objects of the invention will which the
dye solution is first treated with an acid  become more readily apparent
upon a consider- ion-exchange resin to generate the free acid form  ation
of the following commentary. of the dye in solution. The acid form  is then
Briefly, a process is provided for the fabrication neutralised with lithium
hydroxide or an N-substi-  55  of ink compositions used in ink-jet
printing. The tuted ammonium  hydroxide to produce the ion-      process is
suitably employed for dyes employed in exchanged dye solution. This
reference was pub-    such inks having at least one negatively charged
lished after the priority date of the present applica-  functional group,
such as a sulfonate group, with 
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cations are associated.               provides a corresponding increase in
surface area. According to the present invention, the desired  Further,
series configurations may be employed; cation species is loaded onto a
resin in an ion-   such configurations are also well-known. exchange
column, and the sodium cations are re-        As is well-known, the feed
stock in the pres- placed directly with the desired cation species.  5
sure vessel is separated by the membrane into a Ion exchange is a very fast
and efficient pro-  concentrate (which contains the dye) and the per- cess
for replacement of one cation species by      meate (which contains
impurities and a small another. Further, certain cations, such as divalent
amount of the dye). cations, that cannot be substituted onto the dye
The reverse osmosis process is used to re- molecule by other processes,
such as reverse os-  10   move chloride ions, excess sodium ions and other
mosis, can be substituted by ion exchange.         impurities and to
provide a dye that has a purity of Commercially prepared dyes are presently
about 99.9%. The conductivity of the concentrate is available complexed
with sodium cations. Thus, it  monitored, conveniently using a chloride
electrode, will be appreciated that the discussion which fol-  until a
substantially constant reading is achieved lows is given in terms of
partially or totally replac-  15  and equilibrium is reached, which
indicates that no ing sodium cations with certain desirable cations;  more
purification is taking place. The purified dye the resulting modified dye
evidences improved      still has sodium cations associated with the sul-
properties over the sodium  form. However, it      fonate groups on the
dye. should be understood that the process of the in-       According to
the present invention there is vention may be used to replace any cation on
a   20  provided a process for preparing an ink composi- dye molecule with
another cation.                  tion comprising a vehicle and a dye having
asso- In the practice of the process of the invention,  ciated therewith at
least one negatively charged it is preferred that the dye first be
purified. While  functional group with which a sodium cation is not
essential to the practice of the invention, the  associated, said ink
composition being suitable for purification step improves the efficiency of
the ion   25  use in ink-jet printing, said process comprising: (a)
exchange process.                                  replacing at least a
portion of said sodium cation Dye purification is best accomplished by re-
on said dye with a preselected second cation spe- verse osmosis. In this
process, chloride, excess   cies other than sodium or proton and comprising
at sodium, and impurities, which are present in the   least one member
selected from the group consist- dye as received from the manufacturer, are
re-  30  ing of alkali metals, alkaline-earth metals, quater- moved from
the dye.                                nary amines, protonated primary,
secondary and In the purification of the dye, the dye is first  tertiary
amines and ammonium, employing an ion dissolved in water in an amount
ranging from about  exchange resin, to form an ion-exchanged dye: and 8 to
15 wt%, or up to the solubility limit of the dye,  (b) admixing said
ion-exchanged dye with said to form a dye solution. The lower concentration
is  35  vehicle to form said ink, characterised in that said constrained by
economic considerations, with the   sodium cation on said dye is replaced
directly with overall process consuming too long a period of     said
preselected second cation species in a one time at concentrations much
below about 8 wt%.     step ion exchange process by passing an aqueous The
upper concentration is constrained by the      solution of said dye through
an ion exchange resin presence of too much dye clogging the membrane   40
loaded with said preselected second cation spe- in reverse osmosis
purification.                    cies. The dye solution is then purified by
reverse       Suitable ion exchange resins are so-called osmosis, using
spiral wound, plate and frame or    strong acid ion exchange resins, such
as Dowex open tubular type systems or variations thereof.   50X-8,
available from  Dow Chemical Company For a spiral wound system, for
example, the pres-  45  (Midland, MI), Duolite Cation Resin 225X 10H, sure
may range from about 689 kPa to 2069 kPa      available from Rohm & Haas
(Philadelphia, PA), (100 to 300 psi) and the flow (which is a function of
and Amberlite CG 120, also available from Rohm & the membrane employed) is
typically maintained in  Haas. Many other strong acid ion exchange resins
the range of about 3.8 to 11.4 l/min (1 to 3       are also commercially
available. gal/min) per pressure vessel of 9.3 [err] to 18.6 [err]   50
During the ion exchange step, the dye solution (100 to 200 [err]) of
membrane area.                 is diluted from its initial concentration.
The dye While the reverse osmosis process is ordinarily  solution is next
concentrated to return the con- operated at room temperature, it may be
operated   centration to a desired level. Reverse osmosis is at an elevated
temperature, limited only by the    again advantageously employed to remove
excess 



composition of the membrane or the boiling point  55  water, and requires
about one-half the time of the of the solution. In practice, the
temperature may  purification process. UV/isible spectrophotometry range
from about [err]. It is possible to   is employed to monitor the
concentration. utilize several pressure vessels in parallel, which 3    5
EP 0 262 821 B1                    6 Finally, the vehicle is added to the
dye solution  the resistors are fired, the character of the surface to form
the ink. The vehicle may comprise any of,  (the extent of carbon sticking
from the decomposi- or a mixture of two or more of, the following com-
tion of the ink, or kogation), the thickness of layers ponents:  glycols
such  as  ethylene  glycol,    for heat transfer, and so forth. diethylene
glycol, triethylene glycol, tetraethylene   5  Ion exchange is a very fast
and efficient pro- glycol, propylene  glycol, dipropylene  glycol,    cess
for replacement of one cation species with tripropylene glycol,
1,3-butanediol, 1,4-butanediol,  another. Further, ion exchange can be used
to 1,5-pentanediol,  1,6-hexanediol,  2,5-hexanediol,  replace cations on
the dye molecules that could hexylene glycol, glycerol, half ethers and
ethers of  not be easily accomplished by other techniques, propylene
glycols such as propylene glycol mon-  10  such as reverse osmosis. omethyl
ether, propylene glycol isopropyl ether, propylene glycol n-butyl ether,
propylene glycol   INDUSTRIAL APPLICABILITY ethyl ether, dipropylene glycol
monomethyl ether, dipropylene glycol ethyl ether, dipropylene glycol    The
process of the invention is useful in the n-butyl ether, dipropylene gylcol
iso-propyl ether,  15  preparation of inks used in ink-jet printing, and
tripropylene glycol monomethyl ether, tripropylene  particularly in thermal
ink-jet printing. glycol ethyl ether, tripropylene glycol n-butyl ether,
tripropylene glycol, ethers of glyceryl such as    Claims glyceryl
a-monomethyl ether, glyceryl a,y-dimethyl ether, glyceryl a-mono-n-butyl
ether, alcohols such   20  1. A process for preparing an ink composition as
sec-butyl alcohol, tert-amyl alcohol, cyclohexyl   comprising a vehicle and
a dye having asso- alcohol, sec-octyl alcohol, diacetone alcohol, ben-
ciated  therewith  at least one  negatively zyl alcohol, iso-propanol,
n-propanol, methanol,      charged functional group with which a sodium
ethanol, esters such as butyl lactate, ethyl lactate,  cation is
associated, said ink composition be- n-butyl propionate, polymeric glycols
such as PEG   25  ing suitable for use in ink-jet printing, said 200, PEG
300, PEG 400, PPG 400, and water.            process comprising: Further,
the vehicle may include any of the          (a) replacing at least a
portion of said so- additives used in ink-jet compositions, such as
dium cation on said dye with preselected surfactants to improve the
wettability of the ink on     second cation species other than sodium or
paper, polymers to help control bubble formation of  30  proton and
comprising at least one member inks in thermal ink-jet printers,
fungicides, and bac-   selected from the group consisting of alkali
tericides. The purity of the components used in          metals,
alkaline-earth metals, quaternary preparing the inks of the invention is
that found in     amines, protonated primary, secondary and normal
commercial practice.                             tertiary amines and
ammonium, employing It is well-known that sodium cations associated   35
an ion exchange resin, to form an ion-ex- with a dye such as Food Black 2
cause crusting.          changed dye; and The process of the invention
provides a dye having      (b) admixing said ion-exchanged dye with a
cation species, such as one listed above, which        said vehicle to form
said ink; has been found to reduce crusting of the ink.
characterised in that said sodium cation on Yet, sodium-containing dyes
often have better  40  said  dye  is replaced  directly with said kogation
properties than many of the cation-substi-   preselected second cation
species in a one tuted dyes. Kogation is a coined term, unique to      step
ion exchange process by passing an thermal ink-jet printing, which
describes the extent  aqueous solution of said dye through the ion of
decomposition of the ink on the resistors of       exchange resin loaded
with said preselected thermal ink-jet printers as a consequence of heat-
45  second cation species. ing. Such heating is used to form droplets of
ink, which are propelled toward the substrate.          2. A process
according to claim 1 wherein said Often, a balance between the desirable
low         dye containing said sodium cation is purified crusting
properties of the cation-substituted dye     prior to said
cation-replacing. and the desirable low kogation properties of the   so 



sodium-containing dye may be achieved by blend-    3. A process according
to claim 2 wherein said ing the cation-exchanged dye with sodium-contain-
dye is purified by reverse osmosis. ing dye, the latter possibly purified
by the reverse osmosis process described above to remove ex-      4. A
process according to any preceding claim cess sodium.
55      wherein said preselected second cation spe- In formulating such a
blend, many factors will     cies comprises at least one member selected
ordinarily be considered, such as the construction    from  lithium,
potassium, tetramethyl amine, of the ink pen, that is, the resistor design,
how hot  triethanol amine, diethylene amine, and ammo- 4    5
EP 0 262 821  B1                   6 Finally, the vehicle is added to the
dye solution  the resistors are fired, the character of the surface to form
the ink. The vehicle may comprise any of,  (the extent of carbon sticking
from the decomposi- or a mixture of two or more of, the following com-
tion of the ink, or kogation), the thickness of layers ponents:  glycols
such  as  ethylene  glycol,     for heat transfer, and so forth. diethylene
glycol, triethylene glycol, tetraethylene   5  Ion exchange is a very fast
and efficient pro- glycol, propylene  glycol, dipropylene  glycol,    cess
for replacement of one cation species with tripropylene glycol,
1,3-butanediol, 1,4-butanediol,  another. Further, ion exchange can be used
to 1,5-pentanediol,  1,6-hexanediol,  2,5-hexanediol,  replace cations on
the dye molecules that could hexylene glycol, glycerol, half ethers and
ethers of  not be easily accomplished by other techniques, propylene
glycols such as propylene glycol mon-  10  such as reverse osmosis. omethyl
ether, propylene glycol isopropyl ether, propylene glycol n-butyl ether,
propylene glycol   INDUSTRIAL APPLICABILITY ethyl ether, dipropylene glycol
monomethyl ether, dipropylene glycol ethyl ether, dipropylene glycol
The process of the invention is useful in the n-butyl ether, dipropylene
gylcol iso-propyl ether,  is  preparation of inks used in ink-jet printing,
and tripropylene glycol monomethyl ether, tripropylene  particularly in
thermal ink-jet printing. glycol ethyl ether, tripropylene glycol n-butyl
ether, tripropylene glycol, ethers of glyceryl such as    Claims glyceryl
a-monomethyl ether, glyceryl a,-y-dimethyl ether, glyceryl a-mono-n-butyl
ether, alcohols such   20  1. A process for preparing an ink composition as
sec-butyl alcohol, tert-amyl alcohol, cyclohexyl    comprising a vehicle
and a dye having asso- alcohol, sec-octyl alcohol, diacetone alcohol, ben-
ciated  therewith  at least one  negatively zyl alcohol, iso-propanol,
n-propanol, methanol,       charged functional group with which a sodium
ethanol, esters such as butyl lactate, ethyl lactate,  cation is
associated, said ink composition be- n-butyl propionate, polymeric glycols
such as PEG   25  ing suitable for use in ink-jet printing, said 200, PEG
300, PEG 400, PPG 400, and water.             process comprising: Further,
the vehicle may include any of the           (a) replacing at least a
portion of said so- additives used in ink-jet compositions, such as
dium cation on said dye with preselected surfactants to improve the
wettability of the ink on     second cation species other than sodium or
paper, polymers to help control bubble formation of  30  proton and
comprising at least one member inks in thermal ink-jet printers,
fungicides, and bac-   selected from the group consisting of alkali
tericides. The purity of the components used in           metals,
alkaline-earth  metals, quaternary preparing the inks of the invention is
that found in     amines, protonated primary, secondary and normal
commercial practice.                              tertiary amines and
ammonium, employing It is well-known that sodium cations associated   35
an ion exchange resin, to form an ion-ex- with a dye such as Food Black 2
cause crusting.          changed dye; and The process of the invention
provides a dye having        (b) admixing said ion-exchanged dye with a
cation species, such as one listed above, which        said vehicle to form
said ink; has been found to reduce crusting of the ink.
characterised in that said sodium cation on Yet, sodium-containing dyes
often have better  40   said  dye  is replaced  directly with said kogation
properties than many of the cation-substi-     preselected second cation
species in a one tuted dyes. Kogation is a coined term, unique to
step ion exchange process by passing an thermal ink-jet printing, which
describes the extent   aqueous solution of said dye through the ion of
decomposition of the ink on the resistors of        exchange resin loaded
with said preselected thermal ink-jet printers as a consequence of heat-
45  second cation species. ing. Such heating is used to form droplets of
ink, 



which are propelled toward the substrate.          2. A process according
to claim 1 wherein said Often, a balance between the desirable low
dye containing said sodium cation is purified crusting properties of the
cation-substituted dye      prior to said cation-replacing. and the
desirable low kogation properties of the   50 sodium-containing dye may be
achieved by blend-    3.  A process according to claim 2 wherein said ing
the cation-exchanged dye with sodium-contain-      dye is purified by
reverse osmosis. ing dye, the latter possibly purified by the reverse
osmosis process described above to remove ex-      4. A process according
to any preceding claim cess sodium.                                  55
wherein said preselected second cation spe- In formulating such a blend,
many factors will     cies comprises at least one member selected
ordinarily be considered, such as the construction     from  lithium,
potassium, tetramethyl amine, of the ink pen, that is, the resistor design,
how hot  triethanol amine, diethylene amine, and ammo- 4    7
EP0262821 B1                      8 nium.
die Tintenzusammensetzung zur Verwendung beim Tintenstrahidrucken geeignet
ist, umfas- 5. A process according to any preceding claim        send:
wherein following said ion exchange, said dye       (a) Ersetzen wenigstens
eines Tells des Na- solution is concentrated to a desired concen-   s
trium-Kations auf dem Farbstoff durch aus- tration.
gewAhlte, zweite Kationenarten auBer Natri- um oder Protonen, die
wenigstens ein Ele- 6. A process according to claim 5 wherein said
ment aus der Gruppe umfassen, die aus dye solution is concentrated using
reverse os-      Alkalimetallen, Alkalierdmetallen, quarternm- mosis.
10        ren Aminen, protonierten primaren, sekun- dOren und tertiaren
Aminen und Amonium 7. A process according to any preceding claim
besteht, wobei ein lonenaustauschharz ver- wherein said vehicle comprises
at least one         wendet wird, um einen ionenausgetauschten component
selected from glycols, glycerol, half      Farbstoff zu bilden; und ethers
and ethers of propylene glycols, ethers  15   (b) Zumischen des besagten
ionenausge- of glyceryl, alcohols, esters, polymeric glycols,   tauschten
Farbstoffs zu dem Losungsmittel, and water.
um die Tinte zu bilden; dadurch gekennzeichnet, daB das Natriumka- 8. A
process according to claim 7 wherein said at    tion auf dem Farbstoff in
einem Einschritt-lo- least one component comprises a member se-  20
nenaustauschverfahren unmittelbar durch die lected from ethylene glycol,
diethylene glycol,   ausgewghlte, zweite Kationenart ausgetauscht
triethylene glycol, tetraethylene glycol, pro-    wird, indem eine wfssrige
Losung des Farb- pylene glycol, dipropylene glycol, tripropylene   stoffs
durch das lonenaustauschharz geleitet glycol, 1,3-butanediol,
1,4-butanediol, 1,5-pen-  wird, das mit der ausgewihiten, zweiten Kat-
tanediol, 1,6-hexanediol, 2,5-hexanediol, hex-  25  hionenart beladen ist.
ylene glycol, propylene glycol monomethyl ether, propylene glycol isopropyl
ether, pro-  2. Verfahren nach Anspruch 1, dadurch gakenn- pylene glycol
n-butyl ether, propylene glycol     zeichnet, daB der das Natriumkation
enthalten- ethyl ether, dipropylene glycol monomethyl        de Farbstoff
vor dem  Ersetzen des Kations ether,  dipropylene  glycol  ethyl  ether,
30    gereinigt wird. dipropylene glycol n-butyl ether, dipropylene glycol
iso-propyl ether, tripropylene glycol   3. Verfahren nach Anspruch 2,
dadurch gekenn- monomethyl ether, tripropylene glycol ethyl       zeichnet,
daB der Farbstoff durch Umkehros- ether, tripropylene  glycol  n-butyl
ether,       mose gereinigt wird. tripropylene glycol, glyceryl
a-monomethyl  35 ether, glyceryl a,y-dimethyl ether, glyceryl a-  4.
Verfahren nach einem der vorangehenden An- mono-n-butyl ether, sec-butyl
alcohol, tert-amyl  sprUche, dadurch gekennzeichnet, daB die alcohol,
cyclohexyl alcohol, sec-octyl alcohol,   ausgewdhlte, zweite Kationenart
wenigstens diacetone alcohol, benzyl alcohol, iso-propanol,  ein Element
der aus Natrium, Kalium, Tetrame- n-propanol, methanol, ethanol, butyl
lactate,  40  thylamin, Triethanolamin, Diethylenamin und ethyl lactate,
n-butyl propionate, and polymeric  Ammonium bestehenden Gruppe umfaSt.
glycols. 



5. Verfahren nach einem der vorangehenden An- 9. A process according to
claim 8 wherein said       sprUche, dadurch gekennzeichnet, daf  die
vehicle comprises at least one glycol.    45      Farbstoffl6sung nach dem
lonenaustausch auf eine gewfnschte Konzentration aufkonzentiert 10. A
process according to claim 9 wherein said       wird. glycol comprises a
member selected from diethylene glycol, triethylene glycol, and poly-  6.
Verfahren nach Anspruch 5, dadurch gakenn- ethylene glycol.
50      zeichnet, daB die Farbstoffl6sung durch Urn- kehrosmose
aufkonzentriert wird. PatentansprUche 7. Verfahren nach einem der
vorangehenden An- 1. Verfahren zum Herstellen einer Tintenzusam-
sprtche, dadurch gekennzeichnet, daB das L8- mensetzung mit elnem
Losungsmittel und ei-  55    sungsmittel wenigstens eine Komponente aus nem
Farbstoff, dam wenigstens eine negativ        der aus Glykolen, Glycerol,
halben Ethern und geladene, funktionelle Gruppe mit einem zuge-     Ethem
von Propylenglykolen, Glycerylethem, ordneten Natrium-Kation zugeordnet
ist, wobei     Alkoholen, Estern, polymeren Glykolen und 5
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10 Wasser bestehenden Gruppe enthalt.                  (b) melanger ledit
colorant a ion echange avec ledit v6hicule pour former ladite encre, 8.
Verfahren nach Anspruch 7, dadurch gekenn-            caracterise en ce que
ledit cation sodium zeichnet, daB wenigstens eine Komponente ein      situ6
sur ledit colorant est remplace directe- Element aus der aus Ethylenglykol,
Diethyl-   s   ment par ladite seconde espaco de cation pre- englykol,
Triethylenglykol, Tetraethylenglykol,   selectionn6 dans un procede
d'6change d'ions Propylenglykol, Dipropylenglykol, Tripropyl-      a un
soul cycle en faisant passer une solution englykol, 1 ,3-Butandiol, 1
,4-Butandiol, 1,5-    aquouse dudit colorant a travers la resine
Pentandiol, 1,6-Hexandiol, 2,5-Hexandiol, Hex-    echangeuse d'ions chargoe
a I'aide de ladite ylenglykol,  Propylenglykol-Monomethylether,  to
seconde espece de cation pres6lectionn&. Propylenglykol-Isopropylether,
Propylenglykol- n-Butylether, Propylenglykol-Ethylether, Dipro-  2. Proc~d4
selon la revendication 1, dans lequel pylenglykol-Monomethylether,
Dipropylengly-      ledit colorant contenant ledit cation sodium est
kol-Ethylether,  Dipropylenglykol-n-Butylether,   purifie avant d'etre
soumis au remplacement Dipropylenglykol-Isopropylether, Tripropyleng-  is
de cation. lykol-Monomethylether, Tripropylenglykol-Eth- ylether,
Tripropylenglykol-n-Butylether, Tripro-  3. Proc6de selon la revendication
2, dans lequel pylenglykol, Glyceryl-ci-Monomethylether, Gly-    ledit
colorant est purifiN par osmose Inverse. ceryl-a,y,-Dimethylether,
Glyceryl-a-Mono-n- Butylether, sec-Butylalkohol, tert-Amylalkohol,  20  4.
Proc~d6 selon l'une quelconque des revendi- Cyclohexylalkohol,
sec-Octylalkohol, Diaceto-     cations pr6c6dentes, dans lequel ladite
secon- nalkohol, Benzylalkohol, Isopropanol, n-Propan-   de espece de
cation pr6selectionne comporte ol, Methanol, Ethanol, Butyllactat,
Ethyllactat,  au moins un element choisi parmi le lithium, le
n-Butylpropionat und polymeren Glykolen be-       potassium, la
tetramethylamine, la triethanola- stehenden Gruppe enthalt.
25      mine et l'ammonium. 9. Vorrichtung nach Anspruch 8, dadurch gekenn-
5. Proced6 selon l'une quelconque des revendi- zeichnet, daB das
L6sungsmittel wenigstens        cations precedentes, dans loquel apres
ledit ein Glykol enthilt.                               echange dOions,
ladite solution formant colorant 30      est concentree a une concentration
voulue. 10. Vorrichtung nach Anspruch 9, dadurch gekenn- zeichnet, daB das
Glykol ein Element aus der   6. Procede selon la revendication 5, dans
lequel aus Diethylenglykol, Triethylenglykol und Poly-   ladite solution
formant colorant est concentree ethylenglykol bestehenden Gruppe enthflt.
en utilisant l'osmose inverse. 35 Revendlcatlons
7. Procedd selon l'une quelconque des revendi- cations precedentes, dans
lequel ledit v6hicule 1. Proc~d4 pour preparer une composition for-
comporte au moins un composant choisi parmi mant encre comportant un
v6hicule et un colo-     les glycols, le glyc6rol, les demi-thers et 



rant associe a au moins un groupe fonctionnel  40  ethers de
propylbneglycol, les ethers de glyce- K>    charge negativement avec lequel
un cation so-      rol, les alcools, les esters, les glycols polyme- dium
est associd, ladite composition formant      riques, et l'eau. encre etant
adaptee pour etre utilisee dans une impression a jet d'encre, ledit proced6
consis-      Proc6d6 selon la revendication 7, dans loquel tant &:
45      ledit au moins un composant est constitue d'un (a) remplacer au
moins une partie dudit         element choisi parmi l'ethyleneglycol, le
die- cation sodium situ6 sur ledit colorant & l'ai-  thyleneglycol, le
tri6thyleneglycol, le tetraethy- de d'une seconde espece de cation prese-
lfneglycol, le propyleneglycol, le dipropylene- lectionne autre quo le
sodium ou d'un pro-      glycol, le tripropyleneglycol, le butanidiol-1,3,
ton et comportant au moins un element  so      le butanediol-1,4, le
pentanddiol-1,5, I'hexand- choisi parmi le groupo constitue des metaux
diol-1,6,  I'hexanediol-2,5,  l'hexyleneglycol, alcalins, des m6taux de
terres alcalines,      I'6ther monom6thylique du propyleneglycol, d'amines
quaternaires, d'amines primaires,     I'ether  isopropylique  du
propyleneglycol, secondaires et tertlaires protonees et d'am-    I'ether
n-butylique du propyleneglycol, I'ether monium, en utilisant une r6sine
echangeuse   5s  ethylique du propylbneglycol, 1'6ther monom6- d'ions, pour
former un colorant a ion echan-   thylique du dipropyleneglycol , I'ether
ethyli- g6, et                                          quo du
dipropylbneglycol, 1'6ther n-butylique du dipropylbneglycol, I'ether
iso-propylique du 6                                 I 1111111 111111 11111
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dipropyleneglycol, I'ether monom6thylique du tripropylbaneglycol, I'ether
6thylique du tripro- pylbneglycol, I'ether n-butylique du tripropylb-
neglycol, le tripropyleneglycol, I'ether a-mono- m~thyliquedu glycerol,
I'ether a,y-dim6thylique    5 du glycerol, I'ether a-mono-n-butylique du
gly- cerol, I'alcool butylique secondaire, I'alcool amylique tertlaire,
I'alcool cyclohexylique, I'al- cool octylique secondaire, le diacetone
alcool, I'alcool benzylique, I'iso-propanol, le n-propa-   10 nol, le
methanol, I'6thanol, le butyle lactate, I'Mthyle lactate, le n-butyle
propionate, et les glycols polym6riques. 9. Proc~d4 selon la revendication
8, dans lequel   15 ledit v6hicule comporte au moins un glycol. 10. Proc~d4
selon la revendication 9, dans lequel ledit glycol comporte un 6lement
choisi parmi le diethylbneglycol, le triethylbneglycol, et le   20
poly~thylbneglycol. 25 30 35 40 45 50 55 7                        I 1111111
1111111 l1ji IIII 111 11 D    


