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Abstract

In this work, pistachio green hulls are employed as a new low-cost adsorbent for the
removal of cadmium (Cd) ions from aqueous solutions without and with some chemical
treated procedures. For 0.6 g of adsorbent and after 1 min, the removal efficiencies of sorbent
for the untreated, HNO; treated, NH3/H,O, treated, and acetone/H,0, treated samples were
68%, 55%, 88%, and 95%, respectively. The removal of Cd(Il) by this new adsorbent was
investigated using batch adsorption technique and all parameters influencing the removal
efficiency in the case of chemically treated adsorbent such as: type of chemicals, dose of
adsorbent, initial Cd(II) concentration, pH, contact time, and temperature were considered.
Also, adsorption isotherms and their kinetics were studied. The removal of Cd(I) was
considerably increased for the chemically treated samples. Optimum dose of sorbent for
maximum Cd(II) adsorption were obtained as 0.2, 0.6, and 1.0 g for 20, 80, and 150 mg.L—1
of Cd(II) solutions, respectively. Optimum pH for maximum removal of Cd(Il) was 4. High
removal efficiency of Cd(II) was occurred in the first minute of adsorbent contact time for 20
mg.L—1 of Cd(II) solution. The amount of Cd(I) adsorption was enhanced with an increase in
temperature until 450C and then declined, especially in the case of high concentration
solution. The adsorption isotherm data are investigated by Langmuir, Freundlich, and Temkin
models. Kinetic data have shown that the adsorption of Cd(II) follows the pseudo-second-
order kinetic model. The amount of AH® negative that show Exdothermic adsorption. The
amounts of AG® are negative that show Spontaneous adsorption. In order to investigate
interactions effects in these experiments, optimizing with design expert software has been
done. Obtained model was quadratic model with second order term for pH and dose of
adsorbent. Carboxylic acid-functionalized silica nanoparticles (SiO,—COOH) prepared with
indirect method. Carbon nano tube was functionalized with Carboxyle function group using
ultrasonic mehod. Combination of PGH and nanoparticle was used for Removal of Cd(II).At
20 ppm concentration and 30 second contact time percent of Cd(II) removal was 49.5, 75.5,
86.3,95.3 for PGH, SiO, nanoparticle, amino-functionalized silica nanoparticles (SiO,—NH,)
and Carboxylic acid-functionalized silica nanoparticles (Si0,—~COOH), respectivly. At these
conditions for PGH,carbon nano tube and carboxylic acid-functionalized carbon nanotube
amont of Cd(II) removal were 49.5, 55.2, 94.3, respectively.

Keywords: Pistachio green hull, Cadmium, Removal ,Optimization, Nano particle
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