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Abstract

The production of industrial wastewater with a variety of compounds is one of the major
environmental challenges of human societies, posing a great threat to the health of society. In
this study, synthesis of Y-type nanozeolite and its efficiency in reducing the Ca*" of Shiraz oil
refinery effluent compared to acid treated natural zeolite was investigated. Synthensis of
nanozeolites was performed by sol-gel method using sodium silicate and sodium aluminate
solution. The synthesized samples were analyzed by X-ray diffraction analysis, scanning
electron microscopy, and Brunauer-Emmett-Teller (BET) test. The X-ray diffraction results
confirmed the crystalline structure of Y-type nanozeolites. The scanning electron microscopy
images showed the formation of mesoporous particles. The specific porosity of the synthesized
nanozeolite and also the total porosity were determined as 805.4m’g and 0.4222 m’/g,
respectively by BET analysis. Based on the nitrogen gas absorption / desorption isotherm, the
presence of mesopores along the micro-pore in synthesized nanozeolite was confirmed. Kinetic
studies showed the adsorption kinetics of both adsorbents are fit well with pseudo-second-order
model, indicating that the interaction between the absorber surface and the adsorbent is the
determining factor in adsorption process and diffusion of the Ca* ions to the inside of
mesoporous zeolite canals is fast. The removal amount of Ca®* from wastewater of oil-refinery
for natural zeolite(50 g) and nano zeolite(5 g) in 1 L wastewater after equilibrium time was
determined as 60% and 95%, respectively and pH=7 was determined as the optimum pH.
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FWHM Left
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15.57 2652.541000 0.196800 5.69188 59.60 0.2362
23.51 3343.101000 0.196800 3.78377 75.12 0.2362
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Table. 3. Summarized data obtained from three kinetic models of first-pseudo, second -pseudo and intramolecular
diffusion for synthesized nanozeolite and acid treated clinoptilolite ZR

Intramolecular diffusion

Amount First-Pseudo model Second-Pseudo model
model
® q.(mg/g)  ky(min™) R? q.(mg/g) ky(g.mg'.min") R? C Kia R?
0.1 (Natural zeolite) 24.54 46x107 0.95 93.45 0.381 0.986 2.34 2.54 0.959
0.1 (Nanozeolite) 263.02  4.9x10° 0.88 384.61 0.0338 0.993 200.5 22.77 0.945
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Table. 4. Summarized data obtained from two adsorption
isomers of Langmuir and Freundlich for synthesized
nanozeolite and acid treated clinoptilolite ZR

Type of Langmuir Freundlich

adsorbent q,(mg/g) ki R®> Ky (mg/g 1/n R’
(L/mg)'™)

Synthesized 454.54 0.00018 0.992 10.3 0.960.989

Nanozeolite
Acid treated  78.7 0.0021 0.999 0.288 0.830.998
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