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Abstract

Purification, recycling and reusing of polluted waters seems a logical solution to overcome deal
with water crisis. In this research, to remove Congo redas an anionic azo dye pollutant from water,
in the first step, polyaniline powder and after that chitosan-activated carbon and chitosan-
polyaniline nanofibers- activated carbon hydrobead adsorbents were synthesized and the aquracy
of their synthesis was confirmed by FTIR analysis. Morphology of polyaniline powder and also
hydrobead was observed as nano fiber by FE-SEM analysis. The zeta potential of chitosan and
polyaniline-chitosan hydrobeads (without activated carbon) in natural pH of solution (pH=5.7)
were 5 and 11.97 mV, respectively. After 7 h (time of equilibrium), the removal percentages and
the adsorption capacities of the synthesized adsorbents were 18.8%, 42.74%, 74.93% and 0.94,
2.137, 3.749 mg/g, respectively. The reason for low adsorption capacities in contrast to proper
removal percentages, is the low mass ratio of principal adsorbents to activated carbon as the

support (i). Also, the experimental data obeyed all three kinetic models and freundlich isotherm
model.

Keywords: Congo red (CR), Polyaniline nanofiber (PANI NFs), Chitosan, Activated carbon
(AC), hydrobead, Adsorption
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Figure 1- Schematic of the laboratory setup used.
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Figure 2- Steps of synthesis of a) PANI NFs, b) chitosan-AC, ¢) PANI-chitosan-AC hydrobeads
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Figure 3 - Morphology of a) polyaniline powder and b) PANI-chitosan-AC hydrobead.
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Figure 4- FTIR spectra of synthesized adsorbents.
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Figure 6- Nonlinear fitting of CR adsorption experimental data by PANI-chitosan-AC with different a) kinetic and
b) isotherm models.
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Table 1- Parameters obtained from kinetic and isotherm models for PANI-chitosan-AC.

Isotherm Models |

Kinetic Models

Parameter Amount Parameter Amount
gm(ma/g) 4.523 ge(mg/g) 3.582
Langmuir Ki(L/mg) 0.1266 PFO Ki(min™?) 0.781
R2 0.523 R? 0.976
Freundlich  Ke(mg/g)(L/mg)*"  0.6878 PSO ge(mg/g) 4.190




n 1.7745 K2(g.mg*.min-1) 0.238
R 0.903 R? 0.992
Ka(g.mgt.min®%)  1.369

Molecular
Diffusion \M9/9) 0463
R? 0.938
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Table 2- Comparison of the performance of different adsorbents in removing Congo Red.
Adsorption
Capacity or

Removal
Efficiency

Adsorbent Operational Conditions

AC g/L, pH=6, C,=100 mg/L Dos.age=17.5 t= 67min, T=45°C, 81.39% [32]
system: Batch
Chitosan Dosage= 4 g/L, t= 7 h, system: Batch, , pH=6, C;=500 95 mal/ [15]
Hydrobead mg/L, D=2.5 mm, Water Content=96.4% G 99
Chitosan-PANI Dosage=1 g/L, t=1 h, pH=6, Co=100 mg/L, Size: 150-350 gm= 95.77 [22]
Nano Particles nm, system: Batch ma/g
Chitosan-Char Composition: 1g Chitosan+ 2g Char Coal gm=5.99 [32]
coal Dosage= 0.1 g/L, pH=6, Co=10 mg/L, system: Batch ma/g
AC Dosage= 10 g/L, t= 7 h, pH=5.7, Co=50 mg/L, Average 18.8% This
Size= 0.5 cm, system: FBCR gn=94 mg/g | Study
i Composition: 1g Chitosan+ 42g AC+ 40 g water 42.74% .
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Hydrobeads m- e Study
mg/g
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