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Fig. S1. SEM image (a) and XRD pattern (b) of CaOx obtained in the absence of casein at 25 ± 1 
°C, [CaCl2 ] = 5 mM.
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Fig. S2. XRD of CaOx samples obtained in the presence of casein with different concentrations, 
[CaCl2 ] = 5 mM, [casein] = 0.2 g L-1 (a) and 6 g L-1 (b).
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Fig. S3. SEM images of CaOx samples obtained in the presence of 4.0 g L−1 casein at (a) pH 10.5 
and (b) pH 3.5, [CaCl2] =5 mM.

4

b
 a 

 
b 

 



10 20 30 40 50 60

  M
130

  M
-202

  M
-101

2θ (degree)

b

 M
020   D

213
  D
103

 D
611

 D
413

 D
532

 D
411

 D
211 D

200

In
te

ns
ity

 

 

a

Fig. S4. XRD pattern of CaOx samples obtained in the presence of 4.0 g L−1 casein at (a) pH 3.5 

and (b) pH 10.5, [CaCl2] = 5 mM.
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Fig. S5. The morphology diagram with respect to the concentration of casein and pH.
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Fig. S6. Nitrogen adsorption-desorption isotherms (A) and Pore-size distribution curves of the 
double cashew-shaped CaOx.
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Fig. S7. Removal efficiency of porous double cashew-like CaOx for CR in the absence of and the 
presence of other dyes;
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Table 1. ACDLogP of the studied dyes 
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Dye CR MO MB
ACDLogP 4.22 ± 0.52 3.14 ± 0.36 4.37 ± 1.04


