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: For adsorption of the methyl orange (MO) and acid yellow-36 dye (AY) onto the MA-LDH and ZA-LDH nanoparticle, various

parameters such as the adsorbent dose (5&ndash20 mg), the incubation time (3&ndash60 min), the temperature (25&ndash50 °C), the
pH ofthe dye solution (5&ndash9), and the dye concentration (0.03&ndash 0.1 mg/ml) were examined in the batch adsorption process
for optimization of the conditions for maximizing the adsorption capacity using the BBD. Adsorbent dose was optimized after
suspending different amounts of dose such as 5, 10, 15, and 20 mg in 50 ml water containing 0.03mg/ml dye concentration for 60 min.
After that, the optimized values of the incubation time, temperature, and pH were found to be 25.89 min, 35.99 °C and 5.16, for the dyes
onto the MA-LDH, whereas for ZA-LDH nanoadsorbents the corresponding values were found to be 52.4 min, of 35.45 °C, 5.75,
respectively. The adsorption kinetic at different temperatures and isothermat 40 °C for the adsorption of the dyes onto the MA-LDH
and ZA-LDH were well fitted with pseudo-second-order kinetic model and Langmuir model, respectively. According to the Langmuir
isotherm, the maximum adsorption capacities exhibited by MA-LDH were 583.109 mg/g MO and 412.55 mg/g AY dye, and those for
ZA-1LDH were found to be 601.62 mg/g MO and 462.48 mg/g AY dye indicating monolayer chemisorption mechanism in these cases.
MA-LDH retained up to 78.4 % MO and 70.35% AY dye adsorption capacity, whereas those values for ZA-LDH were found to be
72.3% of the MO and 60.43% of the AY dye after five cycles of regeneration.

A Hybrid Design (H.D) was used to optimize the four independent variables, such as adsorbent dose (5&ndash15 mg), arsenate
concentration (5&ndash20 ppm), temperature (25&ndash50 °C), and incubation time (25&ndash 120 min) for maximizing the arsenate
adsorption capacity onto the as mentioned LDH nanoparticles containing aqueous suspension. The optimized values of the
adsorbent dose, adsorbate concentration, temperature, and incubation time were found to be 10 mg, 12.25 ppm, 37.90 °C, and 72.5 min
for adsorption of the As(V) ions fromits aqueous solutions. The adsorption kinetics and isotherms for the adsorption of As(V) ions
onto the MA-LDH and ZA-LDH nanoadsorbents were well fitted with the pseudo-second-order kinetic model and Langmuir model,
respectively. According to the Langmuir isotherm, the maximum adsorption capacities exhibited by MA-LDH and ZA-LDH were
216.80 mg/g and 219.42 mg/g, respectively.
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