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Fig. S1. (a) The FTIR spectra of the surface acetylated cellulose powder prepared in different alkaline aqueous solution. (b) The pH values of the alkaline aqueous solution (7.5 wt% for DMAP, 1.0 mol/L for others).
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Commercial cellulose triacetate: Ac%=43.4%, DS=2.84
Ac%=41.7+0.1 %, DS=2.65 (Calculated from FTIR)
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Fig. S2. The FTIR spectrum of commercial cellulose triacetate (CTA, Ac%=43.4%).
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Fig. S3. The FTIR spectra of the surface acetylated cellulose powder prepared in 1.0 mol/L NaOH solution at different reaction times.
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Fig. S4. The pH value changes of the aqueous NaOH solution with time (1 mL of vinyl acetate was added into 100 mL of 1.0 mol/L NaOH).
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Fig. S5. The Ac% of the repeating surface acetylated cellulose powder prepared in aqueous NaOH and DEA solution.
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Fig. S6. The FTIR spectra of the surface acetylated cellulose powder prepared in 1.0 mol/L DEA solution at different reaction times.
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Fig. S7. The pH value changes of the aqueous DEA solution with time (1 mL of vinyl acetate was added into 100 mL of 1.0 mol/L DEA).
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Fig. S8. The 1H NMR spectra of vinyl acetate, DEA, the mixture of vinyl acetate and DEA, and the mixture of vinyl acetate and DEA after adding NaOH.
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Fig. S9. The FTIR spectra of the surface acetylated cellulose powder prepared in fresh DEA and regenerated DEA solution.
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Fig. S10. Solid-state 13C NMR spectra of cellulose powder and surface acetylated cellulose powder (repeated acetylated in DEA for 3 times, Fig. S5)
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Fig. S11. XRD patterns of cellulose powder and surface acetylated cellulose powder (repeated acetylated in DEA for 3 times, Fig. S5)
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Fig. S12. The FTIR spectra of the cellulose powder surface esterified with vinyl propionate, vinyl butyrate, and vinyl benzoate in aqueous DEA solution.
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Fig. S13. (a) The pictures of the PLA, CNC/PLA, and ACNF/PLA films. (b) The mechanical properties of the prepared PLA composite films.
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Fig. S14. The 1H NMR spectra of phenyl acetate and the products of phenol reacted with vinyl acetate in aqueous DEA solution.
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