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Designing of Reusable Amine-Functionalized Zerovalent Bimetallic Magnetic Nanoparticles for
Efficient Sequestration of Azo dyes From Water: Kinetics & Thermodynamics Studies
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Multiple challenges in existing water treatment — " g Adsorp. (pH 4) B Desorp.(1M NaOH)
technologies & toxicity of azo dyes demand their efficient Exp. Conditions: [AR27] =12 mgL*, pH = 4, 99 o 9 g 100 8 o e
removal from industrial effluents. To meet this, Fe/Ni Temp. = 25°C, Adsorbent Dose = 0.5 gL! SN AR27 3 ] 2 e -L l .|. .I. .|.
bimetallic nanoparticles (BNPs) can be a good alternate x 8 2 -0
due to their high surface area, corrosion stability, Optimization of AR27 Removal by AM-Fe/Ni-BNPs o $<‘°" <R R 1 5
magnetism, nontoxicity & low cost. The objective of this - : N Cycles
study is to synthesize, characterize & develop amine- Contact ——0min £ 80 PH| & o5l TP
coated Fe/Ni-BNPs (AM-Fe/Ni-BNPs) as efficient, green & o3l Time >min ) g a0 S|
economic adsorbent to eliminate azo dyes from water. g 122:: ; 0 $ >
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EXPERIMENTAL - 2 01 gi::: : This study develops AM-Fe/Ni BNPs as efficient
NaBH, : < < - ssmin || § 70 [4 Salt || g Adsorbent adsorbent of AR27 dye. AM-Fe/Ni BNPs work excellent
Fe(:”) o9 Separatior ¥ o ssmin || 8 35 g at pH 4, 25 °C & low salt presence, providing > 90%
Amine. Nz N,, |00 ) ¥ 2 T510 310 410 510 610 R 0 < w0 AR27 removal from deionized, drinking & tap water
30 min , g A (nm) 0 0408 0 2 4 within an hour. AR27 removal follows Langmuir
AM-Fe/Ni-BNPs [Nacl], M NPs, gL* isotherm & pseudo-2"d order kinetics. AR27 adsorption
(Synthesis of AM-Fe/Ni-BNPs| [ [ AR27 Removal from Water | by AM-Fe/Ni BNPs is spontaneous & exothermic,
Mechanistic Studies for AR27 Adsorption on AM-Fe/Ni-BNPs involving electrostatic interactions. AM-Fe/Ni-BNPs are
L ir Isoth “ond , - reusable. It suggests the future use of AM-Fe/Ni-BNPs
RESULTS/DISCUSSION az%;nu” sotherm Pseusﬁ]sticgrder Van't Hoff Regression in the treatment of textile effluents & advocates
CHARACTERIZATION OF AM-Fe/Ni-BNPs @ R 2 ey ' further studies in this field.
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