Supplementary Materials for “Adsorption Mechanism of Congo Red on Mg–Al-layered Double Hydroxide Nanocompound”
Tables: 
Table S1- Relative magnitude of region I and sections IIA and IIB for adsorption of CR on Mg-Al-LDH nanocompound in water, 0.1 M NaCl and alkaline solutions at 308–328 K.
	
Solvent
	
T (K)
	
Region I
	
Section IIA
	
Section IIB

	
	
	(MP site)
	(003 site)

	
Water
	
308
	
0.20
	
0.19
	
0.61

	
	318
	0.21
	0.28
	0.51

	
	328
	0.34
	0.36
	0.30

	0.1 M NaCl
	318
	0.14
	0.18
	0.68

	pH=10
	318
	0.09
	0.22
	0.69

	pH=11
	318
	0.09
	0.37
	0.53

	pH=12
	318
	0.11
	0.32
	0.57

	pH=13
	318
	0.14
	0.58
	0.29













Table S2- Experimental , ,,, and  values and coefficients of the KASRA equation for kinetics of CR adsorption on 
Mg-Al-LDH nanocompound at different temperatures and in various shaking rates and initial CR concentrations (Complete data).
	
Solvent
	
T
	


	
rpm
	


	
 KASRA region 1 (1st curve)
	
KASRA region 2 (1st curve)
	
KASRA region 2 (3rd curve)

	
	
(K)
	
(mM)
	
	
	


	


	


	


	


	


	


	



	
Corresponding to thermodynamic 
	
         ARIAN region I (MP Site)
	
ARIAN section IIA (MP Site)
	


	
Water
	
318
	
0.01
	
 100
	
(150,13.9)
	
  –0.45
	
  1.93
	
(5,4.1)
	
–8.0×10-4
	
 0.12
	
–
	
–
	
–

	
	
                KASRA region 1 (1st curve)
	
KASRA region 2 (2nd curve)
	
KASRA region 2 (3rd curve)

	
Corresponding to thermodynamic
	
ARIAN region I and section IIA(MP Site)
	
ARIAN section IIB (003 Site)
	
ARIAN section IIB (003 Site)

	
Water
	
308
	
0.06
	
100
	
 (180,48.0)
	
–3.54
	
  6.44
	
(20,10.3)
	
–2.5×10-3
	
0.43
	
–
	
–
	
–

	
	318
	0.06
	100
	 (150,49.2)
	–5.70
	16.62
	(20,27.7)
	–0.002
	0.30
	–
	–
	–

	
	318
	0.09
	100
	 (150,74.2)
	–20.40
	35.30
	(5,30.5)
	–0.003
	0.51
	–
	–
	–

	
	318
	0.06
	  70
	 (180,57.0)
	–3.52
	11.29
	(5,19.8)
	–0.002
	0.40
	–
	–
	–

	
	318*
	0.06
	  30
	 (180,54.4)
	–1.52
	10.84
	(5,14.4)
	–0.002
	0.40
	–
	–
	–

	
	328
	0.06
	100
	 (30,54.3)
	–14.66
	33.00
	(3,37.7)
	–0.05
	1.21
	–
	–
	–

	0.1M NaCl
	318
	0.06
	100
	 (210,60.1)
	–11.69
	14.52
	(3,9.9)
	–0.008
	0.71
	(120,43.2)
	–5.4×10-4
	0.22

	pH=10
	318
	0.06
	100
	 (180,41.5)
	–29.94
	19.36
	(5,6.9)
	–0.034
	0.80
	(50,16.1)
	–0.004
	0.44

	pH=12*
	318
	0.06
	100
	 (120,30)
	–0.25
	  2.53
	(40,15.4)
	–0.002
	0.25
	–
	–
	–

	pH=13*
	318
	0.06
	100
	 (240,26)
	–0.06
	  0.87
	(50,7.5)
	–3×10-4
	0.13
	–
	–
	–
















[bookmark: _GoBack]Units of,and are in mg g-1 min-2 and those of , and  are in mg g-1 min-1. Units of , and are in min and those of ,and are in mg g-1. In region 1,  and  are equal to zero. Except for 0.01 mM of CR, there is a TRAK between each two successive kinetic curves (Table 4). *There is a TD (time delay) before the first curve (Table 4).

Table S3- Coefficients of the intraparticle diffusion equation for kinetics of CR adsorption on Mg-Al-LDH nanocompound at different temperatures and in various shaking rates and initial CR concentrations (Complete data).
	
Solvent
	
T
	


	
rpm
	
KASRA region 1 (1st curve)
	
KASRA region 2 (1st curve)
	
KASRA region 2 (3rd curve)

	
	
(K)
	
(mM)
	
	
TD
	


	


	


	


	


	


	


	



	
Corresponding to thermodynamic
	
                 ARIAN region I (MP Site)
	
ARIAN section IIA (MP Site)
	


	
Water
	
  318
	
  0.01
	
100
	
–
	
1.85
	
      0.11
	
(5,4.1)
	
1.00
	
2.0
	
–
	
–
	
–

	
	
     KASRA region 1 (1st curve)
	
KASRA region 2 (2nd curve)
	
KASRA region 2 (3rd curve)

	
Corresponding to thermodynamic
	
ARIAN region I and section IIA (MP Site)
	
ARIAN section IIB (003 Site)
	
ARIAN section IIB (003 Site)

	
Water
	
308
	
0.06
	
100
	
–
	
4.36
	
–0.27
	
(20,10.3)
	
   4.25
	
–6.4
	
–
	
–
	
–

	
	318
	0.06
	100
	–
	15.5
	–1.2
	(20,27.7)
	2.8
	16.1
	–
	–
	–

	
	318
	0.09
	100
	–
	21.7
	0.94
	(5,30.5)
	4.5
	20.6
	–
	–
	–

	
	318
	0.06
	  70
	–
	11.4
	–0.94
	(5,19.8)
	3.3
	14.1
	–
	–
	–

	
	 318
	0.06
	  30
	0-0.5
	20.9
	–15.3
	(5,14.4)
	3.8
	  4.7
	–
	–
	–

	
	328
	0.06
	100
	–
	25.9
	–1.2
	(3,37.7)
	4.5
	30.9
	–
	–
	–

	0.1M NaCl
	318
	0.06
	100
	–
	  8.6
	–0.06
	(3,9.9)
	4.3
	  3.2
	(120,43.2)
	4.9
	–10.5

	     pH=10
	318
	0.06
	100
	–
	  7.5
	    0.2
	(5,6.9)
	2.8
	  0.7
	(50,16.1)
	4.7
	–16.1

	     pH=12
	318
	0.06
	100
	0-2
	  8.0
	  –9.9
	(40,15.4)
	3.2
	–5.3
	–
	–
	–

	pH=13
	318
	0.06
	100
	0-5
	  2.8
	  –6.0
	(50,7.5)
	2.3
	–9.4
	–
	–
	–











Units of and  are in mg g-1 min-0.5 and mg g-1. Units of  and  are in min and those of  and are in mg g-1 and . Boundary points coordinates of diffusion regions,, are similar to those of the KASRA model,  in Table S2. Except for 0.01 mM of CR, there is a TRAK between each two successive kinetic curves (Table 4). Unit of TD (time delay) is in min.
Table S4-Coefficients of the first curve (region 1) and second curve (region 2including parts 2a and 2b) of the ISO equation for kinetics of CR adsorption on different sites of Mg-Al-LDH nanocompound at 308–328 K (Complete data).
	
Solvent
	
T
	


	
rpm
	

	

	

	

	

	



	
	
(K)
	
(mM)
	
	

	
(mM,min,mg g-1)
	

	
(min,mg g-1)
	

	
(mM,min,mg g-1)

	
Corresponding to thermodynamic                          
	
             ARIAN region I (MP Site)
	
      ARIAN section IIA (MP Site)
	

	
Water
	
318
	
0.01
	
100
	
6.34×104
	
(5,4.1)
	
3.05×104
	
(90,11.6)
	
6.81×104
	
(0.006,150,13.9)

	
	
                KASRA region 1 (1st curve)
	
KASRA region 2 (2nd or 2nd and 3rd curves)

	
Corresponding to thermodynamic
	
   ARIAN region I and section IIA (MP Site)
	
  ARIAN section IIB (003 Site)
	

	
Water
	
308
	
0.06
	
100
	
1.75×105
	
(0.058,3,9.9)
	
1.57×104
	
(90,36.0)
	
2.35×104
	
(0.043,150,48.0)

	
	318
	0.06
	100
	5.01×105
	(0.051,3,25.2)
	2.00×104
	(90,43.1)
	4.76×104
	(0.039,150,49.2)

	
	318
	0.09
	100
	1.22×106
	(0.080,2,29.4)
	1.64×104
	(90,63.9)
	5.97×104
	(0.063,150,74.2)

	
	318
	0.06
	  70
	3.18×105
	(0.053,3,18.9)
	1.64×104
	(90,46.9)
	3.72×104
	(0.038,180,56.2)

	
	318**
	0.06
	  30
	2.15×105
	(0.054,2,14.6)
	1.13×104
	(60,33.1)
	3.69×104
	(0.038,180,54.4)

	
	328
	0.06
	100
	7.37×105
	(0.047,2,36.8)
	1.13×105
	(20,51.9)
	6.33×105
	(0.039,30,54.3)

	0.1M NaCl
	318
	0.06
	100
	3.65×105
	(0.057,1,8.7)
	2.72×104
	(2nd TRAK)*
	2.93×104
	(0.039,210,60.1)

	pH=10
	318
	0.06
	100
	5.26×105
	(0.058,0.8,6.3)
	5.33×104
	(2nd TRAK)*
	2.16×104
	(0.044,180,41.5)

	pH=12**
	318
	0.06
	100
	5.67×104
	(0.056,10,12.1)
	4.90×103
	(50,16.8)
	1.59×104
	(0.049,120,30.0)

	pH=13**
	318
	0.06
	100
	1.77×104
	(0.058,20,6.4)
	5.22×103
	(180,21.6)
	2.51×104
	(0.050,240,26.0)















,  and  are CR concentration, time and adsorption capacity at the beginning of the TRAK between nth and (n+1)th kinetic curves, respectively (corresponding to ,  and in the last curve). ,  and  are CR concentration, time and adsorption capacity at the beginning of the plateau. Except for 0.01 mM of CR solution which there is one kinetic curve, there is a TRAK between each two successive kinetic curves (Table 4). * values of 2nd TRAKs in 0.1M NaCl and pH=10 solutions are (0.045,90,41.8) and (0.054,30,15.5), respectively and their dimensions are in (mM, min, mg g-1) and in these cases there are totally three kinetic curves (Table 4). Units of ,  and  are in mg g-1 M-1 min-1.

Figures:
Fig. S1. EDS spectra of (a) CR-adsorbed Mg-Al-LDH and Mg-Al-LDH after contact with alkaline solutions at pHs of (a) 10 and (b) 12 and (13).
Fig. S1 (a)
[image: C:\Users\user\Downloads\Desktop\Acta Slovenica-1\Figure S(a).jpg]


Fig. S1 (b)

[image: C:\Users\user\Downloads\Figure S(b).jpg]
Fig. S1 (c)
[image: C:\Users\user\Downloads\Desktop\Acta Slovenica-1\Figure S(c).jpg]

Fig. S2- BET diagrams of (a) Mg-Al-LDH, (b) CR-adsorbed Mg-Al-LDH and (c) Mg-Al-LDH in contact with solution at pH=13.
Fig. S2(a)
[image: ]


Fig. S2(b)
[image: ]


Fig. S2(c)
[image: ]
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