
ELECTRONIC SUPPORTING INFORMATION (ESI) 

 

The Adsorption efficiency of regenerable Chitosan-TiO2 

composite films in removing 2,4-Dinitrophenol from water 

Jennifer Gubitosaa, Vito Rizzia*, Paola Finib, Sergio Nuzzob, Pinalysa Cosmaa,b* 

 

aUniversità degli Studi di Bari “Aldo Moro”, Dipartimento di Chimica, Via Orabona, 4-70126 Bari, Italy  

bConsiglio Nazionale delle Ricerche CNR-IPCF, UOS Bari, Via Orabona, 4-70126 Bari, Italy 

 

 

*Corresponding Authors: Prof. Pinalysa Cosma: 

Università degli Studi di Bari “Aldo Moro” 

Dipartimento di Chimica, Via Orabona 4-70126 Bari, Italy 

Tel: +390805443443 

E-mail pinalysa.cosma@uniba.it 

 

*Dr. Vito Rizzi: 

Università degli Studi di Bari “Aldo Moro” 

Dipartimento di Chimica, Via Orabona 4-70126 Bari, Italy 

Tel: +390805443443 

E-mail vito.rizzi@uniba.it 

 

 

 



 

 

Figure S1: SEM image of CH/TiO2 (A); EDS analysis of CH/TiO2 (B)  

 

 

Figure S2: Pseudo-first (A, B) and Pseudo-second (C, D) order kinetic models applied to 
experimental data in which the amounts of adsorbent and adsorbate are changed. 
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Figure S3: DRS of TiO2 in powder, CH/TiO2 and CH/TiO2 + DNP. 

 

Figure S4: % of DNP adsorption onto CH/TiO2 at different pH values. The inset reports the method 
to infer the pHPZC.  
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Figure S5: % of CH/TiO2 and CH/TiO2 + DNP swelling in water. 

 

Figure S6: ATR-FTIR spectra of CH/TiO2 in presence and absence of DNP. 
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Table S1: Kinetic parameters referred to experiments in which the DNP amount is changed. 

 

 

Table S2: Kinetic parameters referred to experiments in which the adsorbent amount is changed.  

 

 

Table S3: Thermodynamic parameters 

 

 

 

 

 

Pseudo second-orderPseudo first-order Concentration (DNP) 

mg/L R2K2 

g/mg×min

qe calc

mg/g

qe exp

mg/g

R2K1

1/min

qe calc

mg/g

qe exp

mg/g

0.99611×10-2870.98556×10-27718.50
0.99925×10-2540.96689×10-2349.25
0.99938×10-2320.97462×10-1324.80
0.99965×10-110.80.95711×10-120.81.90

Pseudo second-orderPseudo first-order Chitosan size (cm×cm) 

and amount (g) R2K2

g/mg×min

qe calc

mg/g

qe exp

mg/g

R2K1

1/min

qecalc

mg/g

qeexp

mg/g

0.99812×10-327240.99156×10-223240.5 × 1.0  ( 0.009 g)
0.99997×10-317140.99608×10-213141.0 × 1.0  ( 0.018 g)
0.99611×10-2870.98556×10-2771.0 × 2.0  ( 0.033 g)
0.99951×10-1440.99872×10-1342.0 × 2.0  ( 0.070 g)

ΔG°348K 

KJ/mol

ΔG°323K

KJ/mol

ΔG°298K

KJ/mol

ΔG°278K

KJ/mol

ΔS°298K

J/(mol×K)

ΔH°298K

KJ/mol

-21±2-18±4-15±1-12±2125±122±2



 
Table S4: Isotherms parameters 

 

 

 

 

Temkin Isotherm ModelFreundlich Isotherm Model

R2B1KT (L/mol)R2nKF (L/mg)

0.97302100.93921.504

D-R Isotherm ModelLngumir Isotherm Model

R2E(KJ/mol)Q0 (mg/g)KD-R (mol2/J2)R2Q0 (mg/g)KL (L/mg)

0.96102.568 × 10-80.9633101


