
Studies on Batch Adsorption of Gemifloxacin using Hybrid 
Beads from Biomass

Indian Journal of Ecology (2021) 48(1): 116-122
Manuscript Number: 3182

NAAS Rating: 4.96

Abstract: Adsorbents are constantly being explored for better removal of waste from aquatic system to make it cost effective and 
environmental friendly. Batch adsorption studies were carried out for elimination of gemifloxacin from synthetic aqueous solution by using low 
cost efficient beads. Beads made from plant materials were characterized using SEM, EDX and FTIR. The parameters like contact time (30-
180 min), initial concentration (30–50 mg/L), pH (3–11) and adsorbent dose (0.1–1.0 gm/50 mL) were systematically investigated. Inverse 
relation found between adsorption percentage and antibiotic concentration in water, whereas direct relation observed between adsorption 
percentage and adsorbent dosage. Maximum adsorption was found at different pH with different combination bead, pH 5.0 for AWC beads 
(50% almond shell: 25% walnut shell: 25% chitosan) and pH 7.0 for CAW (50% chitosan: 25% almond shell: 25% walnut shell) and WAC beads 
(50% walnut shell: 25% almond shell: 25% chitosan). Langmuir adsorption isotherm is well befitting in case of CAW beads whereas Freundlich 
adsorption for the case of AWC and WAC beads. The adsorption rate follows Lagergren pseudo second order kinetics. On the whole, the 
results of the study indicate that beads in all the combinations taken in the study are very efficient material for the removal of antibiotics from 
effluents. 
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Antibiotic accumulation has become the cause of 

concern to the scientists and environmentalists (Azhar et al 

2016), as their potential impact on non-target species is also 

high. Effects have been reported on body growth, weight, 

survival of microorganisms (Azhar et al 2016) and also 

allergic reactions and the development of antibiotic 

resistance (Bao et al 2014). Thus, the highest concern is to 

eradicate these harmful chemicals from aquatic 

environment. There are reports of attempts on removal of 

antimicrobials from wastewater treatment systems. Some 

methods are being incorporated for removal of antibiotics like 

reverse osmosis (Zularisam et al 2006), membrane filtration 

(Malaeb et al 2011, Becker et al 2016), ozonation (Amouzgar 

and Salamatinia 2015). However, most of these techniques 

are costlier, results in by-product formation or not effective 

enough. Therefore, adsorption technology has become a 

choice of practice, which demonstrates efficient route to 

remove pollutants, due to comparable low-cost application 

and their ease of operation (Zhang et al 2014). Some low-

cost adsorbents used paper towel (Xie et al 2016), corn 

bracts (Yu et al 2017), walnut shell (Yu et al 2016) and rice 

husk (Chen et al 2016). Chitosan have been extensively 

studied as sorbents for the removal of wide ranging 

waterborne contaminants including organic and inorganic 

pollutants viz. dyes (Chiou et al 2004), antibiotics (Adriano et 

al 2005), metals (Igberase et al 2014). Walnut and almond 

shells are organic residues with good stability, large specific 

surface area, high mechanical strength, good chemical 

stability and easy regeneration which have been effectively 

implemented in the removal of pollutants by adsorption 

(Flores-Cano et al 2016, Maaloul et al 2017). These are 

known as a low-cost adsorbent (Kamar and Nechifor 2015), 

and are widely applied in various environmental pollution 

control technologies (Yu et al 2016). The objectives of current 

studies were preparation and characterization of different 

combination beads (chitosan + walnut shell and/or almond 

shell) and adsorption kinetics of antibiotics from water by 

using these prepared combination beads.

MATERIAL AND METHODS

Synthesis of chitosan, walnut and almond shell beads: 

Chitosan was used without further purification. Walnut and  

almond shells were collected from local market and washed 

twice with distilled water to remove the dust, dried at 105ºC 

for 24 hrs, then grinded, sieved separately and packed in 

zipper packs for further use. Chitosan, walnut and almond 

shell powder used in combination (AWC 2:1:1, CAW 2:1:1, 

WAC 2:1:1) were dissolved in glacial acetic acid (2.0%). The 

solutions were agitated by a magnetic stirrer (8–10 h) at room 

temperature (23 ± 2 C). Then with the help of syringes the o

solution was released drop wise into a NaOH (0.5M) to form 

spherical beads, and was kept for minimum 16 h in NaOH 
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