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Table IS.1. Molecular structure and some specific properties of MB, MO, CR and RS 

Dye Molecular structure Type of 

organic dyes 

Chemical and physical 

properties 

Applications Harmful in waste 

water 

Refs.  

Metylen blue 

(MB)  

  

Cation Mw = 319.85 g mol-1, 

solubility in water (pH 

7; 25 ° C): 33.5 g l-1 

 

Colorant for 

dyeing, leather, 

wood, printing ink, 

chemical field, 

biomedicine, 

aquaculture. 

Cause eye, skin 

diseases, even 

cancer, prevent of 

oxygen absorption 

of aquatic organism. 

[1-3] 

Methyl 

Orange 

(MO)  

 

Acidic environment 

 
Neutral and base 

 

 

Cation/anion 

 

 

Anion 

Mw = 327.34 g mol-1, 

Solubility in water (pH 

7; 25oC): 5 g l-1  

 

Indicator , dyeing 

animal fiber, wool, 

silk, synthetic 

fiber. 

Strong toxicity, 

causing skin 

diseases in contact, 

affect 

many organs and 

in some cases it 

can cause deaths. 

[4, 5] 

Congo Red 

(CR) 

Acidic environment 

 
Neutral and base 

 

 

Cation 

 

 

 

 

Anion 

Mw = 696.67 g mol-1; 

solubility in water (pH 

7; 25 oC): 25 g l-1 

 

Indicator, use in 

paper, textile, 

rubber, gram 

staining. 

Causes skin disease, 

cancer, reduce 

oxygen and sunlight 

absorption.. 

[6-9]  

 

Moderacid 

red (RS)  

 

 

 

Anion 

Mw = 604.48 g mol-1; 

solubility in water (pH 

7; 25oC): 80 g l-1 

 

Dyeing for wool, 

nylon, plastic, 

paper, food 

coloring, cosmetic, 

animal feed. 

May cause tumors, 

allergies, respiratory 

problem. 

[4, 10-12] 
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1. Characterizations of synthesized graphene oxide (GO) 

 

Figure SI.1. Characterizations of GO: (a) UV-Vis spectrum (inserted figure: digital photo of 

GO solution and GO flakes); (b) XRD; (c, d) SEM; (e) FE-SEM and (f) TEM images 
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2. FT-IR of CS and GFC 

 

 

Figure SI.2. FT-IR spectra of: (a) chitosan (CS) and (b) graphene oxide/Fe3O4/chitosan 

(GFC) 
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2. Calibration curve for determine methyl orange (MO) concentration 

 

Figure SI.3. (right) UV-Vis spectra of MO solution at various MO concentrations and (left) 

corresponding calibration curves for [MO] determination at various pH: (i) pH = 4, (ii) pH 

= 5, (iii) pH = 7 and (iv) pH = 9 
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3. Calibration curve for determine methylene blue (MB) concentration 

 

Figure SI.4. (right) UV-Vis spectra of MB solution at various MB concentrations and (left) 

corresponding calibration curves for [MB] determination at various pH: (i) pH = 5, (ii) pH 

= 7 and (iii) pH = 9 
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4. Calibration curve for determine congo red (CR) concentration 

 

 
Figure SI.5. (i) UV-Vis spectra of CR solution at various CR concentrations and (ii) 

corresponding calibration curves for [CR] determination at pH = 4 
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5. Calibration curve for determine moderacid red (RS) concentration 

 

Figure SI.6 (i) UV-Vis spectra of RS solution at various RS concentrations and (ii) 

corresponding calibration curves for [CR] determination at pH = 4 
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6. Adsorption isotherm according to Langmuir and Freundlich models 

 

 

Fig. SI.7. Adsorption isotherm according to (a, c) Langmuir and (b, d) Freundlich models of 

MB on (a, b) GFCs/NWPFs and (c, d) bulk GFCs, respectively. 
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Fig. SI.8. Adsorption isotherm according to (a, c) Langmuir and (b, d) Freundlich models of 

MO on (a, b) GFCs/NWPFs and (c, d) bulk GFCs, respectively. 
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Fig. SI.9. Adsorption isotherm according to (a, c) Langmuir and (b, d) Freundlich models of 

CR on (a, b) GFCs/NWPFs and (c, d) bulk GFCs, respectively. 
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Fig. SI.10. Adsorption isotherm according to (a, c) Langmuir and (b, d) Freundlich models 

of RS on (a, b) GFCs/NWPFs and (c, d) bulk GFCs, respectively. 
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