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Thesis Title Synthesis of Zeolite from Water Treatment Sludge for Urea and

Ammonium Sulfate Fertilizer Adsorption
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Abstract

245414
This research studied the synthesis of Zeolite type Na-A from water treatment sludge at Bangkhen
by hydrothermal process. The sludge with and without calcining at 700° C for 3 hours was reacted
with 3 M NaOH solution at 90° C for 6, 9, 12 and 24 h. XRF result showed that the SiO,/Al,O; ratio
of the sludge without and with pretreatment was 1.75 and 1.68, respectively. For the analysis of
zeolite type Na-A by SEM revealed that zeolite type Na-A which was observed as cubic shape was
found from all experimental conditions. Higher amount of zeolite was observed from samples that
were synthesized from pretreatment sludge. The XRD results showed that the peaks for zeolite type
Na-A were not appeared when the sludge without pretreatment was used as raw material for the
synthesis at all reaction times observed whereas the peaks for zeolite type Na-A were found from
samples which were synthesized from sludge with pretreatment at all reaction times except at
24 hours. Experimental results showed that the optimum condition for synthesis of zeolite type Na-
A was obtained from the pretreatment sludge at 9 h reaction time due to its CEC was the highest at
1.07 meq/g. For adsorption capacity, the pH was varied at 4, 5, 6, 7 and 8 and the contact, time was

andt . were 8 and 5 min, respectively.

optimum optimum

5,10, 15, 30, 45 and 60 min. Results showed the pH
The K value of Freundlich and Langmuir Isotherm was 0.06 mg/g and 1.70 mg/L (R2 value = 0.989
and 0.954, respectively). The maximum absorption capacity was 8.88 mg/g by Langmuir absorption
Isotherm and Freundlich absorption Isotherm had high adsorption surface (q,,) and the 1/n value =

0.35.
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°C = Degree Celsius
CEC = Cation Exchange Capacity
DMAB = p-Dimethylaminobenzaldehyde
°F = Degree Fahrenheit
g/kg = Gram per kilogram
g/mL = Gram per milliliter
= Hour
K = Kelvin
kPa = Kilo Pascal
M = Molarity
meq/g = Milliequivalent per gram
mg/g = Milligram per gram
min = Minute
mol/dm’ = Mole per cubic decimeter
XRD = X-Ray Diffraction Spectroscopy
XRF = X-Ray Fluorescence Spectroscopy
SEM = Scanning Electron Microscopy
w/wW = Weight by Weight
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