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CONTEXT CARACTERIZATION ADSORPTION STUDY

SYNTHESIS

CONCLUSION

Synthetic dyes are persistent water pollutants. 
Biomass-based PANI composites combine 
sustainability, high adsorption capacity, and low cost, 
making them promising materials for wastewater 
remediation.

The PANI/biomass composite efficiently adsorbs Orange G, 
achieving a maximum removal efficiency of 99.47% using only 
0.2 mL of aniline under optimal conditions (pH = 6, contact 
time = 90 min, initial concentration = 20 mg/L). The 
adsorption process is well described by the Langmuir 
isotherm and the pseudo-second-order (PSO) kinetic model, 
indicating monolayer adsorption governed primarily by 
chemisorption. Furthermore, the composite exhibits good 
reusability, maintaining high adsorption performance over 
four consecutive adsorption-desorption cycles, highlighting its 
potential as an efficient and sustainable adsorbent.

•Biomass washed, dried, and ground.
•In situ oxidative polymerization of aniline in 
acidic medium using (APS).
•Five PANI/biomass composites prepared by 
varying aniline volume (0.2-1.0 mL).

Optimized PANI/Biomass Composite as 
Eco-Friendly Adsorbents for Dye Removal

(a) 0.2_PANI/biomass composite showing rough PANI coating with 
nitrogen (b), confirming grafting.
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(c) FTIR analysis 
confirmed the successful 
formation of the 
composite. Slight shifts in 
the characteristic bands 
after Orange G adsorption 
indicate the involvement 
of functional groups in 
the adsorption process.
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