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Table S1. Thermal stability of CMC, CNC, CS0, CS2, CS4, CS6, and CS8 samples. 

Properties 

(°C and %) 

 

Samples code 

CMC CNC CS0 CS2 CS4 CS6 CS8 

T50a 322.5 324.0 307.0 309.5 301.5 306.0 302.5 

TmaxIa 339.1 346.4 55.8 44.8 46.9 47.1 52.2 

TmaxIIa --- --- 181.0 185.2 181.2 183.1 192.8 

TmaxIIIa --- --- 291.2 289.8 291.6 288.9 290.0 

T50b 333.5 341.5 305.0 310.5 311.0 323.5 316.5 

TmaxIb 327.1 326.8 56.5 37.8 49.0 39.0 42.3 

TmaxIIb --- --- 170.6 173.5 172.3 176.3 173.6 

TmaxIIIb --- --- 292.2 291.2 288.1 287.9 286.3 

TmaxIVb --- --- 550.9 521.7 551.8 545.5 541.0 

Residue 

(%)a 

0.80 0.23 26.57 26.86 26.02 29.43 26.07 

Residue 

(%)b 

0.26 0.01 0.40 1.21 0.36 0.04 1.55 

a in nitrogen; b in air. 

Table S2. Comparison of mechanical properties of CS and its nanocomposites. 

Source of various 

CNC for CS matrix 

Used optimum 

concentration 

CNC (wt.%) 

Thickness of 

CNC/CS films 

(mm) 

Mechanical properties  
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YM (%) TS (%)  EB (%)* 

Bacterial 4 0.10 206.45 96.11 -29.80 [5] 

Wood 5 0.02 87.0 25.30 -53.61  [31] 

Cotton 12 0.11 161.29 5.95 -73.98 [83]  

Blue gave waste 30  84 80.00 -66.67 [51] 

Flax fiber 20 3.00 140.69 23.50 -58.56 [30]  

Cellulose 32 0.15 100.00 25.38 -36.50 [34] 

Cotton pulp 20 0.03  41.18 -21.37 [55] 
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Cellulose  5 0.03 24.79 20.49 -3.30 [33]  

Bacterial 10 0.03 37.04 55.56 -79.41 [60]  

Cellulose pulp 5 0.1 255.0 18.2 -44.20 [35] 

Wood 4 0.02 78.58 39.23 -54.59 This study 

*- negative value. 

 


