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Introduction able products such as acid dyes and direct dyes, nor-
mally used for textile outlets, that have been purified,
Colour printing in theffice environment is now becom- desalinated and filtered for use in ink jet.
ing a major growth area and it is envisaged that ink jet, Examples of dyes currently in use are Cl Direct Yel-
due to its relatively low cost compared to otherlow 86, Cl Direct Yellow 132, Cl Acid Yellow 23, CI
non-impact methods, will become the dominant technolAcid Red 52, Cl Acid Red 249, CI Direct Blue 199 and
ogy. However, at the present time, deficiencies still exCl Acid Blue 9. The dyes were all selected because of
ist with colour ink jet printing, one of the main problemstheir hue (colour) reliability in use, good solubility in
being poor waterfastness of the prints when using plaithe aqueous ink media (they all contain an abundance of
papers. This can cause the print to smudge or smear whasater solubilising sulphonic acid (§8) groups) and
handling with moist fingers or by contact with water. good thermal stability leading to good kogation when
The poor waterfastness is due to the types of dyes cuused in bubble jet or thermal ink jet systems. However,
rently in use. These are normally commercially avail-these desirable ink properties lead to the poor water-
fastness of the print, the dye forming the image still be-
ing a water soluble dye.

Originally published inProc. of IS&T’s Ninth International Until recently this situation also existed in the black
Congress on Advances in Non-Impact Printing Technologiesshade area with low waterfast commercially available
October 4-8, 1993, Yokohama, Japan. dyes such as Cl Food Black 2 and CI Direct Black 168
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being commonly used. Research carried out and prenercially available. By introducing carboxylic acid
sented at previous IS&T Conferenéédas led to black groups into this type of molecule ink jet dyes (3) can be
dyes having high waterfastness on plain papers now béynthesised. However, the waterfastness of these mono-
ing commercially available. These products were speazo dyes is still poor. Linking two molecules through a
cifically designed for use in ink jet. It was shown thattriazine ring to give dyes of structure (4) leads to much
by removing some or all of the water solubilising enhanced waterfastness. The light fastness of dyes (3)
sulphonic acid groups present in conventional black inland (4) tends to be lower than those of dyes (1) and (2).

jet dyes and replacing them by less acidic carboxylic cHy

acid (CQH) groups, waterfastness could be greatly en- Ntk

hanced, whilst still maintaining good solubility in the ool oY, 3)
R

aqueous ink media.
This same principal has now been extended to colour

ink jet dyes in the yellow, magenaad cyan shade areas. CHs I’NI
| m {G0ooH),,
Results (CooHn  fi ™ NH (CHz)n (4)
{CHy Jy=NH
ool

Two approaches to producing water soluble dyes con-
taining carboxylic acid groups have been evaluated. Molecular size and shape is therefore also an im-
(1) Water insoluble disperse dyes, solvent dyes or pig- ortant factor in producing high waterfastness

ments have been modified to include carboxylic aC|cP '

groups.

(2) Some or all of the sulphonic acid groups present in
water soluble dyes have been replaced by carbox;{ure
lic acid groups.

Generally, the second approach was more successful.

Magenta Shade Area

Carboxy containing mono azo magenta dyes of struc-
(5) based on derivatives of 1-amino-8-naphthol-3,6-
disulphonic acid (H Acid) do not give particularly high
waterfastness. However, by linking two chlorotriazinyl
mono azo dyes of this type through a diamine to give (6)

Yellow Shade Area much higher waterfastness is obsefvdthe diamine can

S0,M NHC HL0H again be aliphatic, aromatic or heterocyclic.
S e W
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% ROk By choice of the linking diamine, the number of

The water solubilising sulphonic acid groups presentarboxylic acid groups in the molecule and the nature of
in Cl Direct Yellow 86 are all situated in the diazo com-R, magenta dyes can be obtained having high waterfast-
ponent. Replacing this diazo component by one contairess, good solubility and moderate-good light fastness.
ing carboxylic acid groups results in dyes of structure  If very bright magenta shades are required then xan-
(1) having very high levels of water fastné<By vary-  thene dyes related to Cl Acid Red 52 but containing car-
ing the groups X and Y the shade can be varied frorhoxylic acid groups can be used.
greenish yellow to reddish yellow. Variations in the group

R also allows other properties such as solubility to be /@NH (mm"

altered. Unsymmetrical dyes where X and Y are differ- @00

ent can also be synthesized and this permits even greater “***» cn. 7)
flexibility to obtain the required shade, solubility and

water fastness.
The lightfastness of these very bright bluish magen-

R R.
Q—H”@—NHQHH_N"QWQMNQ tas is, however, still poor, being similar to Cl Acid Red 52.

\CODHy, X % (COOHY, (2)
Cyan Shade Area

The relded dyes (2), prepared by reaction of two mol- ~ There are a number of commercially available bright
ecules of the chlorotriazinyl-mono-azo dye with a diaminefurquoise reactive dyes based on the copper phthalocya-
also produce very high waterfast prints. The linking groupline structure (8). These are prepared by chloro
can be aliphatic, aromatic or heterocyclic in character. sulphonation of copper phthalocyanine followed by reac-

Bright yellow disperse dyes, solvent dyes and reaction with adiamine. The reactive dichlorotriazinyl group
tive dyes based on the azo-pyridone structure are congan then be introduced.
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Further reaction of these compounds with aminegn a variety of plain papers. In certain cases these dyes
substituted with one or more carboxylic acid group givesre sufficiently soluble in the ink media and show good

ink jet dyes of type (9). thermal stability to be of value in bubble jet or thermal

cl ink jet printers.
CuPe (S03H)x (501‘"*-1‘-{3 ZENECA Specialties will be launching in 1994 a
- RS (8) high waterfast trichromat PROJET Fast Yellow 2,
¢ PROJET Fast Magenta 2 and PROJET Fast Cyan 2 based
CuPc (so,n),(so;nu—l.-riﬂm ) on this carboxy dye approach.
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