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Abstract

Antibiotic resistance is a global health issue that poses a significant threat to public health.
Antibiotic resistance genes (ARGSs) can be transferred from bacteria in wastewater to human
pathogens, leading to the spread of antibiotic resistance. As a result, there is an urgent need to
develop effective wastewater treatment technologies to remove ARGs. Adsorption-based
treatment technologies have shown great promise in the removal of ARGs from wastewater,

due to their high efficiency and low cost.

The aim of the current research work was first to select an effective adsorbent material among
five different adsorbent materials on the basis of their performance, regeneration capability and
cost effectivity. Bark, Pyrolysed bark (PB), CTAB-modified pyrolysed bark (CTAB-PB),
Chitosan (CS), Chitosan nanoparticle (CNP) and diethyl aminoethyl cellulose (DEAE-C) were
the studied materials. Among all the adsorbent materials DEAE-C exhibited great removal
efficiency and regeneration capacity. Various factors affecting the adsorption performance of
adsorbent materials, including pH, temperature, contact time, initial concentration of ARGs,
and the presence of other contaminants were then analysed for DEAE-C in batch. The
adsorption process followed the pseudo-second-order process kinetics, and the Langmuir

model gave the best fitting of the isotherm model. The maximum adsorption capacity of the
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adsorbent was found to be 65.40 pg/mg at pH 7+0.5. A detailed desorption study of the
materialrevealed that DEAE-C could be recycled for at least ten adsorption cycles and the
desorption of the adsorbed ARG was brought down to 20% of the reaction volume of the
adsorption. We thank the reviewer for their comment. Additionally, the concentrated ARGs
from the desorption process can be effectively treated using advanced oxidation techniques
for complete degradation, and the regenerant can be recycled back using unit operation

techniques like evaporation.

A detailed column study for the continuous adsorption of ARGs was also examined for the
process. As, DEAE-C as a material possesses the gelation property leading to the swelling
of the material in water. Therefore, the DEAE was immobilised on mechanically strong and
inertmaterial silica. Different parameters like packing shape, packing size, packing height,
and flowrate were studied to check their effect on the removal efficiency of the studied
DNA. The adsorption capacity of the column varied in range of ~4.5 to 7.8 ug/g of DNA
adsorbed. The breakthrough curves were fitted to the Thomas and Yoon Nelson model to
estimate the maximum adsorption capacity and run time before the regeneration required
for the column. The adsorbent was regenerated using 0.5 M NaCl solution at pH around
8.5+0.5 and could bereused upto 4 regeneration cycles. Furthermore, a larger volume of
column of constant empty bed contact time was developed which demonstrated the
treatability of 17.1 | volumes of waterand adsorption capacity of 4.65 pg/g. In real secondary
treated wastewater matrix, the developed large volume column exhibited 2.05, 1.67, and
1.47 log gene copies/ml removal ofbla ctxm, 16S rDNA, and int 1 respectively on

maintaining a low flowrate.
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Saar (Hindi)

yfdaTfed Nufee YR Ub dffeh T o § Wil Hrdwif-icb
W & N T Agayul WavT 97 ot g1 Ufdaed siwfie
IR&T S (ARGs) dRATdhd: SHATU] ¥ A4 GUIoH! § RIHIdRd €l
ghd &, Sl ST YREMT T TR Bl ¢ | 39 URUMHRGSEU, ARGs
&1 geM & forg gurdt varg! o U= Weaififeal & e ot
3T 8 | fasTu=- St Iu= Meififedl A oid Su=d 4 ARGs
P g H 3o UG 3R HH AN & HRUT Hgayui HHTT femm
gl

A ST B0 BT 33T Ugd Ui fafid fagmas I § 9
% gudl fagmoe Il &1 oo &R o1, ol S9d UeRH,
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A (DEAE-C) 31994 &1 T3 arail off | Faft fasimues qmtma
o DEAE-C 7 98 §¢ &WaT 3R Yoiiad &l [G@Ts | DEAE-C &



fere fafir FR®! &1 srera faman o St fagmue Il &t vexfa
&HdT 1 UHIAd Hd §, O pH, dTUHH, JUdb THY, ARGs &I
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e HiSd o oI U= Tideh131 i fthe 3 o foTt URYE fadbum
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TAICI 3R pH TTHT 8.5+0.5 TR :-I=NfeT fobam T 8k 39 4
qq:3@TGH Tl dob 10T fohdT ST bl UT| 33ab HfdRed, fRRR
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