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Supplementary material 

 

Figure Captions 

Figure S1. Micrographs of shrimp shells before and after dissolving in [Emim]Ac with solid-

liquid ratio of 1:20 g/g at 100℃ for 2 h. 

Figure S2. X-ray diffraction patterns for shrimp shells before and after astaxanthin recovery at 

different extraction conditions: (a) solid-solvent ratio at: size = 180-250 μm, T = 60 ℃, and t = 2 h; 

(b) pretreatment time at: size = 180-250 μm, T = 60 ℃, and solid-solvent ratio = 1:10; (c) size of 
shrimp shells at: solid-solvent ratio = 1:10, T = 60 ℃, and t = 2 h; (d) pretreatment temperature at: 

solid-solvent ratio = 1:10, size = 180-250 μm, and t = 2 h. 

Table Captions 

Table S1. The thermodynamic parameters for fluoride adsorption with ETSS. 
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(a)Shrimp shells (b)Shrimp shells dissolved in [Emim]Ac

Figure S1. 

Figure S2. 
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Table S1 

The thermodynamic parameters for fluoride adsorption with ETSSa. 

Tempeature (℃) ∆G (kJ·mol
−1 ) ∆H0 (kJ·mol−1) ∆S0 (kJ ·mol-1· K−1 ) 

20 5.20 - - 

30 4.50 - - 

40 4.39 9.58 0.02 

50 4.43 - - 

60 4.49 - - 

a adsorbent dose = 10 g/L, C0 = 50 mg/L, time = 8 h 


