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Figure S1. TEM image of cellulose nanofibers (CNFs) used in the present study. 
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Figure S2. Indentation curves of CMC/CNF materials containing requisite amount of 

ACC. 
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Figure S3. XRD patterns of carboxymethyl cellulose and CMC/ACC composites with 

different ratios of ACC. CMC/ACC = a) 100/0 wt%, b) 87/13 wt%, c) 80/20 wt%, and 

d) 71/29 wt%. 
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Figure S4. FT-IR spectra of carboxymethyl cellulose and the CMC/ACC composites 

with various ACC introduction. CMC/ACC = a) 100/0 wt%, b) 87/13 wt%, c) 80/20 

wt%, and d) 71/29 wt%. 
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Figure S5. Energy-dispersive X-ray spectroscopy (EDX) of the CMC/ACC where 

ACC wt% equals 30 wt%. a) SEM image of the cross sectional (left) and the Ca2+ Kα 

X-ray elemental mapping of the material (right) b) EDX spectrum corresponds to the 

cross-sectional of the CMC/CNF/ACC material shown in a).    
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Figure S6. a) Photographic images of CMC containing 0~29 wt% of ACC, scale bar 

= 1cm b) UV–vis spectra of the CMC and CMC/ACC composite materials.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


