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Fig. S1 TEM images of (A) CNCs and (B) HNTs.

 

 
Fig. S2 ζ-potential measurements for HNT, CNC and HNT/CNC suspensions. The error 
bars represent the standard deviations based on three independent tests of the same 
sample.  

 

Fig. S3 Young’s moduli of CNC aerogel and CNC-HNT-0.4. The error bars represent 
the standard deviations based on three independent tests of samples with the same com-
position.
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Fig. S4 Compressive stress-strain curves of CNC aerogel (A, B, C; these correspond to 

three independent samples) and CNC-HNT-0.4 (D, E, F). 

 

 

Fig. S5 Photographs of (A) CNC aerogel and (B) CNC-HNT-0.4. 
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Fig. S6 (A, B and C) SEM-EDX mapping of three different spots on the top of CNC-
HNT-0.4.  
 
 
 
 

 
Fig. S7 (A, B and C) SEM-EDX mapping of three different spots on the side of CNC-
HNT-0.4. 
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Fig. S8 Initial removal tests using CNC-HNT aerogels. The starting MB solution con-
centration was 10 mg·L-1. Spectra show absorbance of (a) the initial MB solution (10 
mg·L-1) and (b-h) the residual solutions after soption with (b) CNC, (c) CNC-HNT-0.1, 
(d) CNC-HNT-0.2, (e) CNC-HNT-0.3, (f) CNC-HNT-0.4, (g) CNC-HNT-0.5 and (h) 
CNC-HNT-0.6 (from b to h). The inset shows photos of (a) the initial MB solution (10 
mg·L-1) and (b-h) the corresponding residual solutions after sorption. 
 

 

Fig. S9 UV-vis spectra of residual MB in solutions after treatment with (b) HNTs, (c) 
CNC aerogel and (d) CNC-HNT-0.4. The inset shows photos correspond to (a) the ini-
tial MB solution (10 mg·L-1) and (b-d) the corresponding residual solutions after sorp-
tion. 

 

Fig. S10 Effect of initial dye concentration on (A) the adsorption capacity and (B) the 
removal efficiency of MB. MB concentration 5-20 mg·L-1, CNC-HNT-0.4 4 mg. Error 
bars are the standard deviations corresponding to three independent experiments. 
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Fig. S11 Reusability of CNC-HNT-0.4 aerogel as MB adsorbent for five successive 
cycles. Error bars are the standard deviations corresponding to three independent ex-
periments with the same samples. 

  

Fig. S12 SEM image (A) and PXRD pattern (B) of CNC-HNT-0.4 sorbents after MB 
desorption. 

 

 

Fig. S13 UV-vis spectra for MB adsorption capacity tests at (A) different pH and (B) 
different ionic strength. MB concentration 10 mg·L-1, CNC-HNT-0.4 4 mg, equilibra-
tion time 360 min, room temperature. 
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Fig. S14 Adsorption capacity as a function of adsorption time for MB adsorption. CNC-
HNT-0.4 10 mg (black), 15 mg (blue) and 20 mg (red); 50 mL solution of MB with a 
concentration of 10 mg·L-1. Error bars are the standard deviations corresponding to 
three independent experiments with the same samples. 

 

Fig. S15 Successive UV-vis absorption spectra of MB solution in the presence of (A) 
10 mg, (B) 15 mg, and (C) 20 mg of CNC-HNT-0.4. 

 

Fig. S16 Data fitting to pseudo-first order kinetic model; CNC-HNT-0.4 aerogel 10 mg 
(black), 15 mg (red) and 20 mg (blue). The data were collected from three independent 
experiments.
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Table S1. Kinetic parameters obtained from the fitting to a pseudo-first order model. 
 

Adsorbent 

(mg) 

Experimental Pseudo-first order 

Qe (mg·g-1) K1 
(min-1) 

Qe,1  
(mg·g-1) 

R2 

10 40.51 0.0474 4.68 0.974 

15 30.12 0.0440 1.65 0.937 

20 23.55 0.0472 1.55 0.966 

 

Table S2. Comparison of different adsorbents tested in the removal of MB. 

Adsorbent Maximum adsorption  

capacity (mg·g-1) 
Reference 

Clinoptilolite/chitosan/EDTA 44.84 1 

Chitosan-gelatin@tin(IV) 

Tungstatophosphate 
3.72 2 

Chitosan/clay/Fe2O3 45.1 3 

Chitosan/zeolite composite 24.5 4 

Graphene-Fe3O4/calcium alginate 37.04 5 

S-CNF 36.97 6 

HNT sponges 45.59 7 

CNCs 101.16 8 

PD-CNCs 130.04 9 

CNC-HNT-0.4  59.15 This work 
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Fig. S17 SEM images for CNC-HNT sorbents (A) before and (B) after MB adsorption. 

 

Fig. S18 UV-vis spectra of different types of dyes’ solution after adsorption onto CNC-
HNT-0.4. For each experiment, 10 mL of dye solution (10 mg·L-1) was combined with 
4 mg of CNC-HNT-0.4 and stirred for 360 min at room temperature. Then, UV-vis 
spectra were obtained to monitor the change in dye concentration in the solution. In 
each graph, trace a represents the original dye solution, and traces b-d show three inde-
pendent adsorptive results. Note that thymol blue and sunset yellow FCF are anionic, 
rhodamine B is cationic, and rose bengal is neutral.   
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