Colour Index Generic Names, Constitution Numbers
and the Use of Colon Numbers

1. Introduction

Definition of a Colour Index Generic Name

A C.l. Generic Name is defined as ‘a classification name and serial number which
when allocated to a commercial product allows that product to be classified within
any Colour Index Application Class’. This definition enables a particular
commercial product to be classified along with other products whose essential
colorant is of the same chemical constitution and in which that essential colorant
results from a single chemical reaction or a series of reactions. The definition
includes ‘products by process’ but excludes products obtained by physical
admixture of essential colorants.

Colorants listed under a C.l. Generic Name whose serial number contains a colon
differ slightly from those listed under the parent C.l. Generic Name. This slight
difference is usually chemical but may be due to different crystal modifications in
the case of certain pigments.

Historically, a colon number was added to the serial number of a particular C.I.
Generic Name when a new product was reported by a manufacturer as being
similar to the original. ‘Similar to’ can generally be interpreted as meaning slightly
different chemically. This imprecise definition gave manufacturers the opportunity
to request new C.l. Generic Names for products which should have been given
colon numbers. Conversely, subsequent disclosures revealed that certain products
which had been given colon numbers should really have been allocated new
generic names. The system has, nevertheless, been continued where it was
considered helpful to users to group certain colorants together in this way.

In some cases, the same essential colorant is present in more than one
application category. Typically, a disperse dye can often be applied as a solvent
dye, and a vat dye can sometimes be used as a pigment.

Allocation of a new Colour Index Generic Name (Current
Procedure)

The allocation of a new C.l. Generic Name is made in response to a specific
request from the manufacturer of the colorant.

A new C.l. Generic Name (e.g. C.l. Pigment Yellow 220) for inclusion in the
Colour Index International Fourth Edition Online is allocated following the receipt
of a valid Product Registration Form (supplied by the Society of Dyers and
Colourists). As well as providing standard information, such as fastness properties



and recommended end uses, the manufacturer also has the opportunity to
highlight any special features of the product.

In order to minimise the possibility of duplication, the chemical structure of the
essential colorant has to be disclosed but will be kept confidential if so desired.
The manufacturer has to provide a signed declaration that, to the best of his
knowledge, all the information supplied is correct.

C.l. Constitution Numbers

Where the chemical constitution of an essential colorant has been disclosed for
publication, it has been classified and allocated a separate five-figure C.1I.
Constitution Number; since 1997, new disclosures have been allocated six-figure
C.l. Constitution Numbers to alleviate the congestion experienced in certain
areas, notably monoazo colorants. In each category, the various colorants are
arranged strictly on the basis of their chemical structures.

In Volume 4 of the Third Edition of the Colour Index, published in 1971, it was
pointed out that ‘where dyes or pigments differ only in the metal or acid used for
salt formation, a subdivision has been made by addition of a sixth figure after a
colon’ (currently, a seventh figure after a colon). Thus, for example, C.l. Pigment
Red 48 (C.l. 15865) is the sodium salt and C.l. Pigment Red 48:1 (C.l. 15865:1)
is the barium salt. It should be noted, however, that colon numbers attached to
particular generic names do not necessarily coincide with those attached to the
corresponding constitution numbers. Also, colon numbers associated with a
particular structure may relate to quite different generic names. For example, C.I.
42535 (C.I. Basic Violet 1) is the chloride salt, C.1. 42535:1 (C.l. Solvent Violet 8)
is the free base, C.1. 42535:2 (C.1. Pigment Violet 3) is the
phosphotungstomolybdic acid salt and C.1. 42535:3 (C.l. Pigment Violet 27) is the
copper ferrocyanide salt.

The use of colon numbers has been extended, somewhat arbitrarily, to include
small structural differences (e.g. C;Hs instead of CHz or Br rather than Cl); this
kind of use is best avoided. The advent of six-figure C.l. Constitution Numbers
made it possible to minimise the use of colon numbers.

Colon numbers have also been used to distinguish between analogues of metal
phthalocyanines and to cover relatively minor variations in composition in the
case of some inorganic pigments.

2. Colon Numbers and Organic Pigments

Background

As pointed out in the introduction, so-called ‘colon numbers’ have been used in
the Colour Index to subdivide both C.l. Generic Names and C.l. Constitution
Numbers in order to distinguish small differences in properties or structure.
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Unfortunately, no rules have ever been published and consequently the use of
colon numbers has not been consistent.

In the organic pigments sections, the use of colon numbers has mainly been
adopted to distinguish between various toner pigments (‘lakes’ in US terminology)
and to distinguish pigments where crystal modification causes products with the
same chemical structure to have significantly different colours and/or properties.

Although previous usage has been inconsistent, there is no suggestion that it
would be desirable to change existing designations, as this would cause confusion
and additionally affect, for example, the registration status or food-contact status
of commercial products. Therefore, in an effort to prevent further inconsistencies
occurring, the following rules have been adopted after consultation with industry.
It is hoped that they will prove acceptable on both technical and commercial
grounds.

Toners

Although in the USA the term ‘toner’ is used for all organic pigments, in the EU it
is reserved for pigments that are made by synthesising an insoluble salt of a dye.
If the dye is an anionic (or acid) dye, this is achieved by reacting the soluble acid
dye with a water-soluble metal salt, such as barium, calcium, manganese, etc. In
the case of cationic (basic) dyes, the insolubilising group has to be a complex
acid, such as phosphotungstomolybdic acid (PTMA). In the organic pigment
sections of the Colour Index, colon numbers have been used to distinguish
between the various counter-ions used in these colorants.

Anionic toners

When a new toner pigment is registered for which no C.l. Generic Name or C.1I.
Constitution Number already exists, the parent structure will be given a C.1I.
Constitution Number without a colon. A C.1. Generic Name will only be
appropriate if there is a commercial product, which could be either a dye (which
may already be listed as such in the Colour Index) or a new colorant. Neither
alternative will have a pre-existing C.l. Pigment (e.g. Red) designation. The first
commercial toner pigment to be registered, with the Colour Index, which is
derived from the parent structure will be given a C.l. Generic Name ending with
‘21’ and the chemical constitution will have the same colon number (i.e. in this
case ‘:1"). Subsequent introductions using other counter-ions will carry colon
numbers in numerical order of registration.

For example, consider the introduction of a new red toner pigment where the
parent structure is given the Constitution Number C.l. 888800. As C.l. 888800
does not represent a commercial product, there is no associated C.l. Generic
Name. If the calcium salt is the first commercial pigment to be registered, this
would be, say, C.I. Pigment Red 1000:1 and its C.l. Constitution Number would



be C.1. 888800:1. Subsequently, if, say, the manganese salt were to be
introduced, this would then be designated C.l. Pigment Red 1000:2 with C.I.
Constitution Number C.1. 888800:2, and so on for any further counter-ions.

Occasionally, toner pigments can have two associated counter-ions present, both
singly and in combination. This situation would be recognised by assigning three
C.l. Constitution Numbers (each with a different colon number). A third C.1I.
Generic Name, associated with the product having both counter-ions present,
would only be justified, however, if the properties of the resulting pigment were
significantly different from those of the corresponding physical mixture, and there
was additional physico-chemical evidence to suggest differences in the crystal
structure.

Cationic toners

The situation is similar to that obtaining with anionic toners. However, when
copper(l) hexacyanoferrate(ll) acid has been used as the precipitating acid, the
resulting pigments have in the past been given a different generic name. For
example, the so-called ‘copper ferrocyanide’ pigment corresponding to the various
C.l. Pigment Red 81 types is C.l. Pigment Red 169 (C.l. 45160:2).

This distinction will be preserved. Thus, when copper(l) hexacyanoferrate(ll) acid
is used as the precipitating acid, the commercial pigments will therefore be given
a different C.l. Generic Name. Historically, the same C.l. Generic Name (with
different colon numbers) has sometimes been allocated to cationic dyes which
have very similar, but not identical, structures (e.g. methyl versus ethyl ester
groups). In future, the Colour Index will only allocate the same C.l. Generic Name
(with different colon numbers as necessary) when the same cationic dye is used.

Crystal modifications

The classic example of a pigment having different names for the various crystal
modifications is phthalocyanine blue, which has been classified as C.l. Pigment
Blue 15. C.I. Pigment Blue 15:1, which is reddish-blue, is the a-modification while
C.l. Pigment Blue 15:3, which is greenish-blue, is the B-modification. These
products carry the came C.l. Constitution Number: C.l. 74160.

In contrast, C.l. Pigment Blue 15:2 and C.l. Pigment Blue 15:4 are, respectively,
o— and pB—modifications which have been given an after-treatment to make them
flocculation stable. In fact, most commercial phthalocyanine pigments are after-
treated, so this is another example of lack of consistency in past Colour Index
practice as regards the allocation of colon numbers. The division between C.I.
Pigment Blue 15:1 and Blue 15:2, and between C.I. Pigment Blue 15:3 and Blue
15:4, is becoming increasingly blurred. Although this anomaly is recognised, it is
not the intention that it will become a precedent for any other chemical types
introduced in the future.



The industry’s understanding of the role of crystal structure and particle-size
effects is growing, and it is now acknowledged that several pigments can exist in
more than one crystal form, each of which, with any given pigment, is chemically
identical. In assigning C.l. Generic Names and C.l. Constitution Numbers, the
Colour Index usually ignores small differences in colour or properties. However, in
some cases different crystal forms of a pigment exist in different colours. An
example is C.l. Pigment Violet 19, which can exist as a violet pigment and also as
a bright red. In such cases it is possible to apply for a new C.l. Generic Name in
order to distinguish between the two types.

Sometimes different crystal forms of a pigment exist in the same sector of the
spectrum, although showing very noticeable differences in hue or even properties.
If the difference is great enough to change the description of the hue (e.g.
yellowish red to bluish red), then a new colon number would be considered for an
existing C.l. Generic Name.

3. Colon Numbers and Solvent Dyes

Background

In the solvent dyes sections of the Colour Index, the use of colon numbers has
mainly been adopted to distinguish between the different salts of various azo
metal-complex dyes. Other occasional usage relates to the free bases of some
cationic dyes and to groups of structurally very similar dyes.

Azo metal-complex dyes

Improved solubility in non-aqueous solvents can be achieved by forming amine
(e.g. 2-ethylhexylamine) salts of azo metal-complex dyes. In such cases, the
parent (usually sodium) salt may have a pre-existing C.l. Solvent (e.g. Red)
designation. The alkylammonium salt of the azo metal-complex solvent dye wiill
be given the same C.l. Generic Name ending with ‘:1’ and the chemical
constitution will be allocated an appropriate six-figure number. Any subsequent
products involving different amines will carry colon numbers in humerical order of
registration.

Most 1:2 metal-complex dyes are formed by reacting an appropriately-substituted
monoazo dye with a metal (usually chromium or cobalt) salt. Occasionally, two
different monoazo dyes are used, giving rise to an AA, BB, AB mixture (by
process) of three 1:2 metal-complex dyes. In such a situation, each (new)
component will be assigned a six-figure C.l. Constitution Number and the mixed
product will be given a C.l. Generic Name. It has to be recognised that the AA
and BB components may have pre-existing C.l. Generic Names and C.1.
Constitution Numbers, possibly including colon numbers.



Free bases of cationic dyes

The free bases of some cationic dyes are used as solvent dyes. In the case of the
classic triarylmethane and xanthene colorants, the C.1. Generic Name of the
related solvent dye does not include a colon number, unlike the corresponding
C.l. Constitution Number which usually, but not always, terminates with “:1'. A
typical example is C.l. Solvent Red 49 (C.l. 45170:1). The registration of a new
solvent dye based on an existing, or a novel, basic dye structure would be dealt
with similarly.

Closely-related dye structures

Close similarities between the structures of several commercial products can
justify the allocation of colon numbers, particularly when the manufacturers
involved need to distinguish between the different products. The disazo dyes C.I.
Solvent Red 164, C.I. Solvent Red 164:1 and C.l. Solvent Red 164:2 provide such
an example. The structures of the dyes involved are confidential but an
appropriate six-figure C.l. Constitution Number has been allocated in each case.

The only difference between the metal-complex phthalocyanine dyes C.I. Pigment
Blue 15 (C.l. 74160) and C.l. Pigment Blue 75 (C.l. 74160:2) is a change of
metal from copper to cobalt.

In a manner similar to azo metal-complex dyes, solubility in non-aqueous
solvents can be achieved with phthalocyanine derivatives by using appropriate
amines. For example, treatment of C.l. Direct Blue 86 (C.l. 74180) with 2-ethyl-
N-(2-ethylhexyl)-1-hexanamine gives C.l. Solvent Blue 129 (C.l. 74180:2); the
barium salt (C.1. 74180:1) is C.l. Pigment Blue 17. In these cases, the same
chromophore is involved but the application properties are different, as
determined by the substituents present in the parent structure.

These examples illustrate how colon numbers have been used to distinguish small
differences in properties or structure. In future, (new) similar chemical structures
will be allocated appropriate six-figure C.l. Constitution Numbers without colons.

4. Colon Numbers and Inorganic Pigments

Background and future

Relatively few colon numbers have been issued in the inorganic pigments section
of the Colour Index. In the case of some extended pigments obtained by a
process of co-precipitation, both the C.l. Generic Name and the corresponding
C.l. Constitution Number have been allocated ‘:1’. Other usage has been
inconsistent.

At present, there is no intention to allocate any new colon numbers in the
inorganic pigments section.



5. Summary

All colon numbers previously assigned will be retained but it is anticipated that in
future new colon numbers will only be available for:

% anionic and cationic toner pigments

« crystal modifications

% azo metal-complex dyes

« free bases of cationic dyes

« closely-related dye structures.

Except for the variable salts of anionic and cationic dyes and pigments, and for
azo metal-complex dyes, each newly disclosed chemical constitution will be
allocated a six-figure C.l Constitution Number without a colon.
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