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Study on Elctrorheological Properties of the
Synthesized Chitosan Derivatives
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Abstract — Chitosan derivatives, Fluorinated chitosan, and N,N,N-Trimethy] chitosan iodide were synthesized as
the disperse phases for the electrorheological fluid. The synthesis of these materials were confirmed by Fourier
transform infrared spectroscopy (FT-IR). Chitosan derivative suspensions showed ER effect under the electric
field. Especially, N,N,N-Trimethyl chitosan iodide suspension showed better electrorheological and electric prop-
erties than Fluorinated chitosan. It is due to difference in electron strength of polar groups composed derivatives.
N,N,N-Trimethyl chitosan iodide suspension exhibited a linear dependence on an electric field power of 2.07.
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Fig. 1. FT-IR spectra of (a) chitosan and (b) fluorinated
chitosan.
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Fig. 2. FT-IR spectra of (a) chitosan and (b) N,N,N-
Trimethyl chitosan iodide.
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Fig. 3. Shear stress vs. shear rate for chitosan
derivative suspensions (E : 3.0 kV/mm, ¢ : 0.3).
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Fig. 4. Current density for chitosan derivative suspen-
sions under various electric strength field (¢ : 0.3).
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Fig. 5. Conductivity for chitosan derivative suspensions
under various electric strength field (¢ : 0.3).
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Fig. 6. Shear stress vs. shear rate for N,N,N-Trimethyl
chitosan iodide suspensions under various electric
strength field (¢ : 0.3).
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Fig. 7. The yield stress of for N,N,N-Trimethyl chitosan
iodide suspensions under various electric strength field
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