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Study on the charge effect of aminoaromatic sulfonic acid dye in silk modification
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Abstract: For the further study of the modification effect on silk fibroin protein by aromatic primary amine compounds
found in our previous work, the selfsynthesized aminoaromatic sulfonic acid dye was used as the color developing
agent to discuss the charge effect after Mannich reaction with silk fibroin protein under the existence of formaldehyde.
In this paper, the isoelectric points of degummed silk and the aminoaromatic sulfonic acid dye under the reaction
conditions were measuredand analyzed. Besides, the effects of pH, formaldehyde and sodium sulfate on Mannich
reaction and modification efficiency were studied. It demonstrated that the highest efficiency appeared when pH was 4.
Under this condition, the surface of the degummed silk fabric was positively charged, and aminoaromatic sulfonic acid
dye showed negative charge, resulting in remarkable physical adsorption under electrostatic attraction. Meanwhile, the
dye bath of weak acid was beneficial to the Mannich reaction. Sodium sulfate retarded dyeing ( pH <4) or
accelerated dyeing ( pH=5) , and made a little difference on the modification efficiency of the Mannich reaction.
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Fig.1 Mannich reaction mechanism of aromatic primary

amine compounds on protein fibers
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Fig.3 The charge state of silk surface
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