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Fig. S1 FT-IR spectra of MnFe2O4 and MnFe2O4/rGO 

As indicated in Fig. S1, FT-IR analysis was done on the produced 

nanocomposites both before and after the adsorption of organic arsenic to investigate 

the variability of the various functional groups of the material. Two peaks at 

approximately 3300 cm-1 and 1570 cm-1 in all samples were due to the stretching and 

vibrations of the OH (which has been smoothed) and H-O-H groups of the water 

molecule, respectively[1]. The bands at 564 cm-1 for MnFe2O4/rGO, as in the case of 

the complex samples with adsorbed organic arsenic, correspond to Fe-O stretching 

vibrations in MnFe2O4 for all of the samples, whereas at 1529 cm-1 only MnFe2O4 

does not appear as a peak, which can be attributed to the aromatic C=C bonding, also 

confirming the presence of GO in the material[2]. In contrast, the two peaks of 

MnFe2O4 at about 1165 cm-1 and 1083 cm-1 should correspond to the bending 

vibration mode of the surface metal hydroxyl group (M-OH, M for Fe or Mn)[3]. 

However, the strength of the peaks corresponding to the MnFe2O4/rGO complex and 
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the p-ASA and ROX components that had been adsorbed decreased. During the 

adsorption phase, the presence of peak shifts suggests the existence of contact forces 

between hydroxyl groups and organic arsenic. Furthermore, in the adsorption 

degradation of ROX by MnFe2O4/rGO, a new peak at 875 cm-1 appears corresponding 

to the As-O stretching vibration[4, 5], revealing the successful adsorption of arsenic 

contaminants to the surface. 

 

Table S1 Comparison of maximum adsorption capacity (qmax) of p-ASA and ROX on 
adsorbents. 

Adsorbents pH Adsorption Capacity 

mmol g-1 

Ref. 

 p-ASA ROX 

Goethite  5.0 0.98  0.99  [6] 

Activated Carbon - 1.1  1.5 [7] 

MIL-100-Fe 

ZIF-8 

- 

- 

1.68 

3.3  

1.8 

- 

 

[8] 

GAC 

MWCNT 

7.0 

6.0 

- 

- 

2.4 

0.049 

[9] 

[10] 

FMBO 4.0 0.79 0.51  

[11] 

   

FeOOH 4.0 0.45 0.32 

MnO2 4.0 0.55 0.27 

Values were converted from mg/g 
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Table S2 Calculated equilibrium constants for p-ASA and ROX adsorption onto 

MnFe2O4/rGO. 

sample 
T 

(K) 

Langmuir Freundlich 

KL 

(L mg-1) 

qmax 

(mg g-1) 
R2 

KF 

(L mg-1) 
n R2 

 

p-ASA 

288 17.49 19.53 0.992 5.12 3.93 0.966 

298 22.03 22.75 0.986 4.80 3.41 0.979 

308 19.27 24.60 0.990 5.74 3.62 0.986 

 

ROX 

288 18.29 28.41 0.982 7.12 3.81 0.971 

298 16.06 30.59 0.983 8.78 4.23 0.971 

308 12.81 31.62 0.994 9.52 4.24 0.987 

 

 

Table S3 RL values calculated for all temperatures and concentrations. 

Temperature 

C0 (mg L-1) 

288 298 308 288 298 308 

RL      

 
p-ASA p-ASA p-ASA ROX ROX ROX 

0.767  0.694  0.702  0.686  0.690  0.727 

 

 
Fig. S2 As 3d XPS spectra of MnFe2O4/rGO after p-ASA and ROX adsorption. 
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Fig. S3 Fe 2p XPS spectra and Mn 2p XPS spectra 

 
Fig. S4 pH dependent zeta-potential plots of MnFe2O4/rGO 

 

 

 

Fig. S5 The chemical structure formula, acidity constant and existing form in water of 

p-ASA (a) and ROX (b) 
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