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Table S1 – Chemical composition of the samples 

Sample Cellulose (%) Hemicellulose (%) Lignin (%) 

TSa 40.5±0.6 16.5±0.1 24.3±0.2 

10ATb 56.5±0.5 14.8±0.3 21.7±0.2 

15ATc 57.9±0.5 14.2±0.1 15.6±0.4 

20ATd 60.4±0.3 13.5±0.7 14.0±0.6 

BTe 73.1±0.2 17.4±0.4 0.1±0.1 

14Ff 76.2±0.7 2.4±0.2 13.7±0.1 

12Fg 78.4±0.9 2.2±0.1 12.3±0.4 

10Fh 83.7±0.4 1.4±0.3 10.3±0.5 

6Fi 87.4±0.2 1.3±0.2 5.8±0.4 

3Fj 89.7±0.1 0.9±0.7 3.4±0.2 

0Fk 95.3±0.4 0.2±0.1 0.1±0 
a Tobacco stalk. b-d The cooked TS samples by the ammonium sulfite 

with the dose of 10, 15 and 20 wt% ( based on the oven dried mass of 

TS). e Bleached TS samples. f-g The hydrolyzed TS samples by FA with the 

lignin contents of 13.7 and 12.3%, respectively. h-k The hydrolyzed 10AT, 

15AT, 20 AT and BT samples by FA with the lignin contents of 10.3, 5.8, 

3.4 and 0%, respectively. 
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Figure S2 - SEM images of (a) TS, (b) 20AT, (c) BT, (d) 14F, (e) 3F and (f) 0F samples. 

Figure S1 - FTIR spectra of (1-9) TS, 20AT, BT, 14F, 3F, 0F, 14-CNFs, 3-CNFs and 

0-CNFs samples.



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table S2 – Ton and Tmax of TS, 20AT, BT, 14F, 3F, 0F 14-CNFs, 3-CNFs 0-CNFs, 14-CNP, 

3-CNP and 0-CNP samples 

Sample Ton a Tmax b 

TSc 290 344 

20ATd 319 362 

BTe 320 357 

14Ff 345 366 

3Fg 342 365 

0Fh 338 364 

14-CNFi 308 339 

3-CNFj 304 339 

0-CNFk 299 339 

14-CNPl 332 360 

3-CNPm 327 359 

0-CNPn 318 361 

a The onset temperature of thermal decomposition (ºC). b The temperature of 

maximum decomposition (ºC). c Tobacco stalk. d The cooked TS sample by ammonium 

sulfite with the dose of 20 wt% ( based on the oven dried mass of TS). e Bleached 

sample. f-h The samples obtained by FA hydrolysis of TS, 20AT and BT. h-k CNF samples 

obtained after homogenization of 14F, 3F and 0F. l-n CNP fabricated by 14-CNF, 3-CNF 

and 0-CNF, respectively. 

Figure S3 - XRD pattern (a) and Crl (b) of TS, 20AT, BT, 14F, 3F and 0F samples. 

Figure S4 - TG and DTG of TS, 20AT, BT, 14F, 3F, 0F 14-CNFs, 3-CNFs 0-CNFs, 14-CNP, 3-CNP and 0-CNP samples. 



 

 

  

Figure S5 - Dispersibility of (a) 14F, (b) 3F, (c) 0F, (d) 14-CNFs, (e) 3-CNFs and (F) 0-CNFs samples at 

0 h, 10 min and 24 h. 

Figure S6 - SEM cross-section images of 3-CNP, 6-CNP, 10-CNP and 12-CNP samples.  



 

 

 

 

 

 

 

 

Figure S8 - Water-resisting performance of CNP samples fabricated from FA treated CNFs and TO-CNP. 

Figure S7 - Contact angle of CNP samples. 



 

 

 

Table S3 – Optical properties of CNP samples 

Sample T(Vis)a T(UVA)b T(UVB)c Hazed 

0-CNP 87.27 80.68 76.34 74.21 

3-CNP 69.64 24.35 4.94 83.78 

6-CNP 60.68 6.15 0.08 89.78 

10-CNP 55.31 3.18 0.03 91.03 

12-CNP 50.60 1.91 0.03 95.27 

14-CNP 48.14 1.05 0.03 95.43 

TO-NP 92.29 89.10 84.37 8.16 

a Transmittance of visible light (%). b Transmittance of UVA (%). c Transmittance of 

UVB(%). d Haze of CNP (%). 

Figure S9 - Haze performance of CNP samples. (a) Laser on, (b) Through 0-CNP 

(c) Through 14-CNP.


