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Analyzing Cellulose Nano-crystals Iridescent Film with Debye Length
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Abstract: Electrolyte plays a key role in cellulose nano-crystals (CNCs) iridescent film, but studies on electrostatic interac-
tion between CNCs and electrolyte are not enough. In order to explore the effects of electrolyte (sodium chloride) addition on
the change of electrostatic range on the CNCs surface and then on the iridescent film formation, the related Debye shielding
lengths of the iridescent films formed with different salt concentration were calculated. The required electrolyte concentra-
tion was selected. The results showed that the pull effect induced by adding electrolyte with longer range than the Debye
length can facilitate the formation of iridescent film. The blue visible light may be produced by the CNCs iridescent film
formed with 6 mmol/L or 9 mmol/L NaCl concentration. Therefore, it can be suggested that the calculation of Debye length
can help to control the addition of electrolyte during the formation of CNCs iridescent film. Furthermore, a red CNCs irides-
cent film was also obtained from a Marangoni flow enhanced by ethanol.
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Fig. 4 The response of reflected color to NaCl concentration in film formation
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