
 



 



 

 

 

 

 

 



 

THE CHEMISTRY OF FIBERS & DYES 
 

Did you know that by the end of general chemistry, you can understand, explain, and 
apply basics of dying fabric via intermolecular interactions? (ie – H-bonding, VanderWaals Forces, etc.)  
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Cotton from the field to the loom From natural to synthetic dyes from the lab 

Cotton fibers are natural 
polymeric staple fibers of 
cellulose (read “The 
Chemistry of Textile 
Fibers”) that, when placed 
next to one another, are 
drawn into long and 
continuous strands. 

Cellulose nanofibers 
have diameters 
between 2-10 nm and 
a length ranging from 
100 nm to a few 
micrometers! 

For the duration of human history, since time immemorial, 
fibers with natural pigments have been chosen based upon 
anything from utility in context to signifying social status. (read 
“Chemistry of Natural Dyes”) 

In the last ~200 years, with the advent of 
synthetic or human-made fibers, (ex. nylons, 
polyesters, etc.) synthetic dyes provide for a 
more vibrant color and bind themselves more 
readily to both synthetic and/or natural fibers. 
One of which is Congo Red (IUPAC Name – 
disodium 4-amino-3-[4-[4-(1-amino-4-sulfonato- 
naphthalen-2-yl)diazenylphenyl]phenyl]diazenyl-
naphthalene-1-sulfonate), synthesized by  a 
German chemist, Paul Böttinger. 

Congo Red is NOT a natural dye! 

Congo Red is bound to cellulose through H-bonding! 
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