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Fig. S1. BET isotherms of (a) pristine GO/PAMAM, (b) ARS–adsorbed GO/PAMAM at pH=2 and (b) ARS–adsorbed GO/PAMAM modified at pH=0.
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Fig. S2. SEM images of (a) pristine GO/PAMAM and (b) GO/PAMAM modified at pH=0. 
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Fig. S3. EDS spectra of GO/PAMAM and GO/PAMAM modified in 1M HCl at pH=0.
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Fig. S4. Nitrogen, carbon and hydrogen mass percentages of pristine GO/PAMAM. 
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Fig. S5. (a) (1) 5×10–2 mM ARS, (2) 5×10–2 mM MB, (3) 5×10–2 mM MB+GO/PAMAM, (4) 5×10–2 mM MB+ 5×10–2 mM ARS and (5) 5×10–2 mM MB+5×10–2 mM ARS+GO/PAMAM, (b) (1) 5×10–2 mM ARS, (2) 5×10–2 mM AO, (3) 5×10–2 mM AO+GO/PAMAM, (4) 5×10–2 mM AO+ 5×10–2 mM ARS and (5) 5×10–2 mM AO+5×10–2 mM ARS+GO/PAMAM, (c) (1) 5×10–2 mM ARS, (2) 5×10–2 mM Th, (3) 5×10–2 mM Th+GO/PAMAM, (4) 5×10–2 mM Th+ 5×10–2 mM ARS and (5) 5×10–2 mM Th+5×10–2 mM ARS+GO/PAMAM, (d) (1) 5×10–2 mM ARS, (2) 5×10–2 mM PY, (3) 5×10–2 mM PY+GO/PAMAM, (4) 5×10–2 mM PY+ 5×10–2 mM ARS and (5) 5×10–2 mM PY+5×10–2 mM ARS+GO/PAMAM, (e) (1) 5×10–2 mM ARS, (2) 2.5×10–2 mM MEB, (3) 2.5×10–2 mM MEB+GO/PAMAM, (4) 2.5×10–2 mM MEB+ 5×10–2 mM ARS, (5) 2.5×10–2 mM MEB+5×10–2 mM ARS+GO/PAMAM and (f) (1) 5×10–2 mM ARS, (2) 5×10–2 mM JG, (3) 5×10–2 mM JG+GO/PAMAM (4) 5×10–2 mM JG+5×10–2 mM ARS (5) 5×10–2 mM JG+5×10–2 mM ARS+GO/PAMAM at pH=2 and room temperature. 0.001 g GO/PAMAM was used in each test as adsorbent. 

Tables:


Table S1- Parameters obtained from the Henry’s law and and values for adsorption of ARS on GO/PAMAM nanocompound in water, alkaline and acidic solutions at 100 rpm and 308–328 K.
	
Solvent
	
T
	
	
Henry’s law
	
	


	


	
	
(K)
	
A
	
K
	
R2
	
(mM)
	
(mg g–1)

	
     pH=0
	
318
	
2.23
	
3.32×107
	
0.97
	
2.25×10−3
	
  72.7

	pH=0.3
	318
	0.45
	8.41×106
	0.99
	1.29×10−2
	107.9

	     pH=1
	318
	4.91
	7.19×107
	0.99
	3.56×10−3
	252.6

	     pH=2
	308
	5.38
	4.95×107
	0.99
	4.45×10−3
	222.7

	
	318
	     –4.77
	3.22×107
	0.99
	4.81×10−3
	154.7

	
	328
	     –4.99
	1.09×107
	0.98
	7.03×10−3
	133.7

	pH=3
	318
	     –2.21
	3.09×107
	0.98
	4.96×10−3
	154.2

	pH=5
	318
	     –1.28
	2.47×106
	0.99
	3.15×10−2
	  79.1

	pH=10
	318
	0.75
	5.70×106
	0.98
	3.74×10−3
	  21.4

	pH=13
	318
	0.37
	3.50×106
	0.97
	6.19×10−3
	  21.7

	pH=14
	318
	0.88
	1.71×106
	0.99
	1.32×10–2
	  23.3



Dimensions of A and K are in mg g–1 and mg g–1 M–1, respectively. Henry’s law for experimental data is as 




Table S2- Parameters obtained from the Temkin and Langmuir equations and and values for adsorption of ARS on GO/PAMAM nanocompound in water, alkaline and acidic solutions at 100 rpm and 308–328 K.
	
Solvent
	
   T
	
Temkin
	
         Langmuir
	
      
	
  

	
	
   (K)
	

	

	
R2
	

	
K
	
R2
	
  (mM)
	
 (mg g–1)

	
     pH=0
	
318
	
  54.1
	
1.55×106
	
0.99
	
  250.0
	
2.00×105
	
0.98
	
0.16
	
291.1

	pH=0.3
	318
	108.0
	1.96×105
	0.98
	  500.0
	2.22×104
	0.99
	0.21
	380.4

	     pH=1
	318
	119.0
	2.26×106
	0.97
	  574.7
	2.16×105
	0.96
	0.18
	759.6

	     pH=2
	308
	111.1
	1.73×106
	0.99
	  613.5
	1.26×105
	0.98
	0.25
	636.7

	
	318
	147.5
	6.19×105
	0.97
	  724.6
	5.45×104
	0.98
	0.18
	633.2

	
	328
	235.5
	2.85×105
	0.99
	1941.7
	1.17×104
	0.94
	0.18
	919.3

	pH=3
	318
	141.7
	7.45×105
	0.98
	  751.9
	2.68×102
	0.97
	0.23
	754.2

	      pH=5
	318
	  39.4
	2.39×105
	0.97
	  200.0
	2.50×104
	0.98
	0.38
	   544.3

	  pH=10
	318
	  23.4
	7.29×105
	0.98
	  142.9
	7.00×104
	0.98
	3.2×10–2
	     72.6

	  pH=13
	318
	  14.7
	6.66×105
	0.97
	    58.8
	8.50×104
	0.98
	2.5×10–2
	  42.8

	 pH=14
	318
	  79.9
	9.94×104
	0.99
	 –38.0
	–2.9×104
	0.98
	3.4×10–2
	  63.7





Dimension of  and is in mg g-1. Dimension ofand K is in M–1. 












Table S3- Parameters obtained from the Temkin and Langmuir equations and  and  values for adsorption of ARS on GO/PAMAM nanocompound in water, alkaline and acidic solutions at 100 rpm and 308–328 K.
	
Solvent
	
T
	
Temkin
	
Langmuir
	
    
	
  

	
	
(K)
	

	

	
R2
	

	
K
	
R2
	
   (mM)
	
(mg g–1)

	
     pH=0
	
318
	
–
	
–
	
–
	
–
	
–
	
–
	
0.16
	
  291.1

	pH=0.3
	318
	332.1
	1.58×104
	0.95
	1831.5
	  1.31×103
	0.93
	0.37
	  575.6

	     pH=1
	318
	1127.0
	1.08×104
	0.98
	–9174
	–3.99×102
	0.96
	0.27
	1182.6

	     pH=2
	308
	888.9
	7.39×103
	0.99
	–5848
	–3.59×102
	0.99
	0.38
	  929.4

	
	318
	599.6
	1.60×104
	0.99
	2188.2
	  2.34×103
	0.97
	0.41
	1027.6

	
	328
	526.6
	2.36×104
	0.96
	2257.3
	  2.77×103
	0.95
	0.49
	1275.2

	    pH=3
	318
	878.0
	9.26×103
	0.97
	7633.6
	 4.44×102
	0.95
	0.39
	1091.5

	    pH=5
	318
	9148.0
	7.32×103
	0.97
	–333.0
	–3.00×103
	0.95
	   0.38*
	  544.3*

	   pH=10
	318
	63.9
	9.98×104
	0.96
	500.0
	  6.67×103
	0.96
	6.5×10−2
	  112.5

	   pH=13
	318
	113.4
	5.86×104
	0.99
	–125.0
	–1.00×104
	0.94
	4.7×10−2
	  114.0

	   pH=14
	318
	–
	–
	–
	–
	–
	–
	–
	–













Unit of  and is in mg g–1. Unit of and K is in M-1. *At pH=5, mM and  mg g-1 and the third region (region IIC) starts after this point. The Temkin parameters of this section are mg g–1 and M–1 and its Langmuir parameters are  mg g-1 and  M–1. In this region,  mM  and  mg g–1.







Table S4- Relative magnitude of regions I and II (sections IIA, IIB and IIC) for adsorption of ARS on GO/PAMAM nanocompound in water, alkaline and acidic solutions at 100 rpm and 308–328 K.
	
Solvent
	
T (K)
	
Region I
	
Section IIB
	
  Section IIC
	 


	
       pH=0
	
318
	
0.25
	
0.75
	
–
	
–

	  pH=0.3
	318
	0.19
	0.45
	0.39
	–

	       pH=1
	318
	0.21
	0.31
	0.36
	–

	
       pH=2
	
308
	0.19
	0.35
	0.45
	–

	
	318
	0.14
	0.42
	0.44
	–

	
	328
	0.10
	0.62
	0.28
	–

	pH=3
	318
	0.13
	0.51
	0.35
	–

	
Solvent
	
T (K)
	
Region I
	
Section IIA
	
  Section IIB
	
Section IIC

	       pH=5
	318
	0.12
	0.08
	0.62
	0.15

	
Solvent
	
T (K)
	
Region I
	
Section IIA
	
  Section IIB
	 


	  pH=10
	318
	0.19
	0.46
	0.35
	            –

	  pH=13
	318
	0.19
	0.18
	0.63
	            –

	  pH=14
	318
	0.37
	0.63
	–
	            –








	
Solvent
	
  T
	


	
 rpm
	


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

	
	
(K)
	
 (mM)
	
	
	
         
	
 
	
 
	
 
	
  
	

	

	


	
    Corresponding to  thermodynamic
	   
               ARIAN region I
	
ARIAN section IIA
	
ARIAN section IIB

	
pH=0A
	
 318
	
0.25
	
100
	
(270,206.3)
	
–0.048
	
2.79
	
(45,73.7)
	
–4.0×10-3
	
  1.29
	
–
	
–
	
–

	pH=2
	 318
	0.07
	100
	(180,202.2)
	  –0.23
	9.16
	(45,181.8)
	–2.0×10-3
	  0.32
	–
	–
	–

	(0.1 M NaCl)     318
	0.07
	100
	(420,174.0)
	  –0.47
	6.88
	(10,44.8)
	–1.6×10-3
	  0.64
	–
	–
	–

	
	308 B
	0.70
	100
	(360,991.9)
	–10.40
	     61.00
	(5,169.9)
	  –0.11
	  8.24
	(90,469.2)
	–0.012
	3.94

	
	318 B
	0.70
	100
	(420,965.9)
	–14.28
	     71.25
	(5,184.2)
	  –0.13
	  8.35
	(60,449.2)
	–0.006
	2.99

	
	328 B
	0.70
	100
	(300,960.1)
	–16.94
	     88.84
	(5,232.6)
	  –0.14
	11.32
	(90,681.0)
	–0.004
	1.96

	     
	318 B
	0.70
	 70
	(360,815.4)
	–4.00
	     34.13
	(9,120.6)
	  –0.08
	  6.95
	(60,402.8)
	–0.002
	1.85

	
	318 B
	0.70
	 40
	(480,893.4)
	–2.40
	     23.70
	(10,120.1)
	  –0.11
	  7.54
	(90,376.7)
	–0.004
	2.70

	    pH=3C
	 318
	0.70
	100
	(480,931.5)
	–8.45
	     63.88
	(5,213.8)
	  –0.11
	10.07
	(60,585.1)
	–0.002
	1.67

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

	
Corresponding to thermodynamic
	
ARIAN region I and section IIA
	
ARIAN section IIB
	
ARIAN section IIC

	   
    pH=5D
	
318
	
1.00
	
100
	
(360,577.8)
	
–1.19
	
12.32
	
(10,61.8)
	
–0.106
	  
7.83
	
(120,362.5)
	
–0.006
	
1.97

	    pH=10E
	318
	0.07
	100
	(480,90.4)
	
–0.65
	5.85
	(30,27.1)
	–4.0×10–4
	 0.23
	–
	–
	–

	    pH=13F
	318
	0.07
	100
	(120,109.0)
	–0.95
	9.60
	(15,53.7)
	–4.0×10–3
	 0.75
	–
	–
	–








Table S5- Experimental , , , ,  and  values and coefficients of the KASRA equation for kinetics of ARS adsorption on GO/PAMAM at different temperatures and in various shaking rates and initial ARS concentrations (complete data).




































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. AAdsorption of  occurs on  and  sites in the kinetic curve, respectively. BAdsorption of  occurs on  and  sites in the first curve and on  site in the second curve. CAdsorption of  occurs on  and  sites in the first curve and on  site in the second curve. DAt pH=5, data in three boxes from left to right belong to the adsorption of on Ph sites (1st kinetic curve), onsites (2nd kinetic curve) and  on  sites (3rd kinetic curve), respectively. EAdsorption of  occurs on  site in the first curve and on  site in the second curve. FAdsorption of  occurs on  site in the first curve and on  site in the second curve.
Table S6- Coefficients of the intraparticle diffusion equation for kinetics of ARS adsorption on GO/PAMAM at different temperatures and in various shaking rates and initial ARS concentrations (complete data).

	
Solvent
	
T
	


	
rpm
	
KASRA region 1 (1st curve)
	
    KASRA region 2 (1st curve)
	
 KASRA region 2 (2nd curve)

	
	(K)
	(mM)
	
	
 
	

	
        
	

	

	TRAK
	
 
	

	

	TRAK

	
Corresponding to thermodynamic
	
        ARIAN region I 
	
           ARIAN section IIA
	
ARIAN section IIB 

	
pH=0
	
318
	
0.25
	
100
	  
11.2
	
–3.06
	
(45,73.7)
	
14.1
	
–12.6
	
–
	
–
	
–
	
–
	
–

	pH=2
	 318
	  0.07
	100
	32.6
	–24.0
	(45,181.8)
	  3.2
	161.3
	–
	–
	–
	–
	–

	(0.1 M NaCl)
	 318
	  0.07
	100
	19.2
	–15.5
	(10,44.8)
	  8.4
	  10.5
	
	
	
	
	

	
	308 B
	  0.70
	100
	97.1
	–40.2
	(5,169.9)
	44.3
	  71.6
	–
	(90,469.2)
	56.2
	 –31.1
	–

	
	318 B
	  0.70
	100
	82.5
	  –1.9
	(5,184.2)
	50.7
	   69.5
	–
	(60,449.2)
	45.4
	  92.7
	–

	
	328 B
	  0.70
	100
	  105.7
	  –0.7
	(5,232.6)
	65.0
	 101.9
	–
	(90,681.0)
	37.9
	308.7
	–

	
	318 B
	  0.70
	  70
	66.3
	–32.3
	(9,120.6)
	52.5
	   –4.6
	–
	(60,402.8)
	35.3
	138.4
	–

	
	318 B
	  0.70
	  40
	43.8
	–11.8
	(10,120.1)
	38.4
	   34.0
	–
	(90,376.7)
	44.9
	–36.8
	–

	pH=3
	318
	0.70
	100
	  119.4
	–53.2
	(5,213.8)
	71.6
	   30.9
	–
	(60,585.1)
	24.9
	403.3
	  –

	       pH=5*
	318
	1.00
	100
	24.9
	–15.6
	(10,61.8)
	75.0
	–180.4
	–
	(30,237.0)
	70.1
	  30.9
	90–120

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

	Corresponding to thermodynamic  

	ARIAN region I and section IIA 

	
	              ARIAN section IIB


	
pH=10
	
318
	
0.07
	
100
	
      7.7
	
  2.0
	
–
	
–
	
–
	
10–30
	
(30,27.1)
	
4.0
	
3.29
	
–

	pH=13
	318
	0.07
	100
	    19.8
	–9.4
	–
	–
	–
	10–15
	(15,53.7)
	7.8
	22.8
	–



































Units of and  are in mg g-1 min–0.5 and min–0.5. 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 S7. *Data in the boxes from left to right belong to the first and second kinetic curves and third kinetic curve (corresponding to the ARIAN section IIC) starts after TRAK in the range of 90–120 min and for that and  are 36.3 mg g-1 min–0.5 and -45.4 min–0.5, respectively. AAdsorption of  occurs on  and  sites in the kinetic curve, respectively. BAdsorption of  occurs on  and  sites in the first curve and on  site in the second curve. CAdsorption of  occurs on  and  sites in the first curve and on  site in the second curve. DAt pH=5, data in three boxes from left to right belong to the adsorption of on Ph sites (1st kinetic curve), onsites (2nd kinetic curve) and  on  sites (3rd kinetic curve), respectively. EAdsorption of  occurs on  site in the first curve and on  site in the second curve. FAdsorption of  occurs on  site in the first curve and on  site in the second curve.
Table S7- Coefficients of region 1 and region 2 (parts 2a and 2b) of the ISO equation for kinetics of ARS adsorption on different sites of GO/PAMAM at 308–328 K (complete data).
	
Solvent
	
T
	


	
rpm
	
       KASRA regions 1 and 2 (1st curve)

	
	
(K)
	
(mM)
	
	

	

	

	
    
	

	

	
    
	
   
	


	
       Corresponding to thermodynamic                             
	
ARIAN region I and section IIA

	
pH=0A
	
 318
	
0.25
	
100
	
2.83×104
	
0.99
	
(45,73.7)
	
8.43×103
	
 0.99
	
(120,140.9)
	
2.32×104
	
0.96
	
–

	pH=2
	 318
	0.07
	100
	3.91×105
	0.99
	(45,181.8)
	1.87×105
	0.97
	Adsorption only on Ph site
	–

	(0.1 M NaCl)     318
	0.07
	100
	6.46×104
	0.99
	(10,44.8)
	9.33×104
	0.98
	Adsorption only on Ph site
	–

	
	 318 B
	0.70
	100
	4.85×104
	0.99
	(5,169.9)
	1.83×104
	0.99
	(20,267.9)
	3.89×104
	0.99
	(0.59,90,469.2)

	
	318 B
	0.70
	100
	5.50×104
	0.99
	(5,184.2)
	1.70×104
	0.99
	(25,290.4)
	7.11×104
	0.99
	(0.556,60,449.2)

	
	328 B
	0.70
	100
	8.50×104
	0.99
	(5,232.6)
	2.88×104
	0.98
	(30,469.9)
	7.84×104
	0.98
	(0.521,90,681.0)

	
	318 B
	0.70
	  70
	3.19×104
	0.99
	(90,163.7)
	1.66×104
	0.99
	(20,227.6)
	2.99×104
	0.96
	(0.606,60,402.8)

	
	318 B
	0.70
	  40
	2.68×104
	0.99
	(6,95.8)
	1.53×104
	0.97
	(15,160.6)
	3.19×104
	0.99
	(0.59,90,376.7)

	pH=3C
	 318
	0.70
	100
	1.35×104
	0.99
	(5,213.8)
	6.23×103
	0.99
	(20,342.8)
	1.35×104
	0.99
	(0.563,60,585.1)

	 pH=5D
	318
	1.00
	100
	1.78×104
	0.99
	(0.97,10,61.8)**
	1.75×104
	0.99
	(30,237.0)
	1.11×104
	0.98
	(0.85,90,362.2)

	pH=10E
	318
	0.07
	100
	1.98×105
	0.99
	–
	–
	–
	–
	–
	–
	(6.32×10–2,10,25.7)

	pH=13F
	318
	0.07
	100
	2.35×105
	0.98
	–
	–
	–
	–
	–
	–
	(5.79×10–2,10,51.6)
























,  and  are ARS concentration, time and adsorption capacity at the end of adsorption on a type of adsorption site, respectively (corresponding to ,  and  in the last curve). ,  and  are ARS concentration, time and adsorption capacity at the beginning of the plateau. Units of ,  and , are in min–1. Units of , ,  and  are in min–1. Units of , ,  and  are in mg g–1.  and  are in mM. **This parenthesis shows data of ending point for adsorption of ARS– on Ph sites.



Continuation of Table S7
Coefficients of region 1 and region 2 (parts 2a and 2b) of the ISO equation for kinetics of ARS adsorption on different sites of GO/PAMAM at 308–328 K (complete data).
	
Solvent
	
T
	


	
rpm
	
                                                                      KASRA region 2 (2nd curve)

	
	
(K)
	
(mM)
	
	


	


	


	

	

   
	


	



	
Corresponding to thermodynamic
	
ARIAN section IIB

	
 pH=0A
	
318
	
0.25
	
100
	
–
	
–
	
–
	
–
	
–
	
–
	
(0.196,270,206.3)

	pH=2
	 318B
	0.07
	100
	–
	–
	–
	–
	–
	–
	(2.27×10–2,180,202.2)

	(0.1M NaCl)
	 318B
	0.07
	100
	–
	–
	–
	–
	–
	–
	(2.42×10–2,420,174.0)

	
	  318
	0.70
	100
	(0.59,90,469.2)
	1.40×104
	0.99
	(180,742.1)
	5.39×104
	0.99
	(0.49,360,991.9)

	
	318
	0.70
	100
	(0.556,60,449.2)
	1.39×104
	0.99
	(240,811.1)
	7.86×104
	0.99
	(0.418,420,965.9)

	
	328
	0.70
	100
	(0.521,90,681.0)
	9.81×103
	0.98
	(150,766.8)
	2.21×104
	0.96
	(0.391,300,960.1)

	
	318
	0.70
	70
	(0.606,60,402.8)
	6.12×103
	0.96
	(210,616.0)
	1.22×104
	0.99
	(0.533,360,815.4)

	
	318
	0.70
	40
	(0.59,90,376.7)
	8.76×103
	0.99
	(240,690.6)
	6.57×104
	0.98
	(0.204,480,893.4)

	pH=3C
	318
	0.70
	100
	(0.563,60,585.1)
	7.73×103
	0.99
	(120,693.5)
	1.15×104
	0.99
	(0.482,480,931.5)

	 pH=5D*
	318
	1.00
	100
	(0.85,90,362.2)*
	7.81×103
	0.98
	(240,514.8)
	1.77×104
	0.98
	(0.814,360,577.8)

	pH=10E
	318
	0.07
	100
	(6.32×10–2,10,25.7)
	3.70×103
	0.99
	(120,43.8)
	9.25×103
	0.99
	(4.89×10–2,480,90.4)

	pH=13F
	318
	0.07
	100
	(5.79×10–2,10,51.6)
	3.59×104
	0.99
	(60,83.0)
	1.14×105
	0.98
	(5.21×10–2,180,110.0)

























* Third kinetic curve (corresponding to the ARIAN section IIC) starts after passing TRAK (in the range of 90–120 min) and ending it. AAdsorption of  occurs on  and  sites in the kinetic curve, respectively. BAdsorption of  occurs on  and  sites in the first curve and on  site in the second curve. CAdsorption of  occurs on  and  sites in the first curve and on  site in the second curve. DAt pH=5, data in three boxes from left to right belong to the adsorption of on Ph sites (1st kinetic curve), onsites (2nd kinetic curve) and  on  sites (3rd kinetic curve), respectively. EAdsorption of  occurs on  site in the first curve and on  site in the second curve. FAdsorption of  occurs on  site in the first curve and on  site in the second curve.
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