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Colorants 

• Colorants are characterized by their ability to absorb or emit light in the visible 

range (400-700 nm)

• In terms of chemical structure, colorants may either be inorganic or organic 

compounds

• Colorants are either dyes or pigments. These two term are used 

indiscriminately. 

–Pigments consist of small particles that are practically insoluble in those 

media in which are they applied. 

–Dyes are applied to various substrates from liquid in which they are 

completely, or at least partly, soluble. 



Dye classification based on fiber type

Cellulosic fibers 
(plant derived)

Protein fibers 
(Animals)

Synthetic fibers

Direct dyes

Vat dyes

Sulfur dyes

Napthol dyes

Fiber reactive dyes

Acid dyes Disperse dyes

Basic dyes

Acid dyes
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Organic dyes and their interaction to 

textile substrates
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Zollinger H., John Wiley & Sons. (2003).Shore J., Soc. Dyers Colour. (2002) 1, 180-230.

Zoe Millbern, Alison Trettin, Rachel Wu, Morgan Demmler,  Nelson R Vinueza. Mass Spectrom. Rev. 2022, DOI: 10.1002/mas.21818



Colour Index™ Classification Overview

• Colour Index™ Generic Name: The prime descriptor, in that it is the one most 

commonly used in discussions by colorant users and is the one easier to 

remember, is the Colour Index™ Generic Name (often abbreviated to CIGN). 

This is related to the application process.

• Colour Index™ Constitution Number: Chemical-structure related (often 

abbreviated to CICN). For example,  monoazo 11000-19999, acridine 46000-

46999 and inorganic pigments 77000-77999.

Society of Dyers and Colourists & American Association of Textile Chemists and Colorists (AATCC)



Example of a Colour Index™ Table 

Society of Dyers and Colourists & AATCC

C.I. Generic Name C.I. Constitution Number Shade Commercial
Products

Acid Red 1 18050 Red 60

Acid Red 2 13020 Red 1

Acid Red 3 14910 Bluish Red 1

Acid Red 4 14710 Red 15



Challenges 

• Colorant structures can be limited due to patents 

• Dyes structures sometimes do not correlate with structures available to the 

public

• Faster quality control tests 

• Toxicological data of dyes and their effects on the environment (e.g., 

Sudan dyes)



Enhancing dye databases



Max Weaver Dye Library 
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Chem. Eng. News 2014, 92, 26



Max Weaver Dye Library 

• Large collection of organic dyes offers a powerful

database for

• Solar energy research

• Forensic science

• Chemical education

• Electronic structure methodology benchmarking

• Fundamental studies on spectroscopic substituent-

dependent spectroscopic properties relevant to dye-

design strategies

• Color-structure relationships

• Molecular modeling structure-activity relationships
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How Novel the Max Weaver Dyes Are? 

• An examination of the novelty of the dyes was 

performed by searching the first part of the InChI

keys for 150 newly registered structures of 

dyes across the ChemSpider database, which 

contains over 58 million unique chemicals as of 

March 2017. 

What We Found?

• 143 structures were newly registered chemicals 

to the database while, 7 already had existing 

forms based on the InChI key skeleton 
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How to share this Treasure Trove?

• Not everybody can come to NC State and visit the library

–Digitalize the library 

• How we can reach scientists from different fields to get 

interested in these rich aromatic compounds?

–Cheminformatics 

• How we can enhance STEM education using this library?

–Combining analytical chemistry, modeling and technology 

12



How to share this Treasure Trove?
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Follow us!

@nrvinueza
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