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Abstract

The research was focus on adsorption efficiency of sulfate by absorbent containing calcium carbonate
including lime oyster powder fine ash and bottom ash from municipal incinerator. Batch experiment were
performed as a function of pH, adsorbent dosage, contract time and initial sulfate concentration. The results
revealed that all adsorbent materials had the ability to absorb sulfate. At the concentration of 1,000 mg SOf/L,
the adsorption efficiencies were 22.45 — 46.19%, and the sulfate adsorption capacities were 110.71 - 215.06
mg/g. The fly ash had the highest absorption efficiency. The optimum condition was 3 g/L of adsorbent, pH of
wastewater was 3, and contact time was 30 minutes. The results of adsorption processes of sulfate on the
surface of each type of adsorbent showed that lime and fly ash were better correlated to the Freundlich
adsorption isotherm. Which shown that the adsorption was multi- layer adsorption or physisorption. Whereas,
oyster powder and bottom ash were well fitted with the Langmuir adsorption isotherm, which indicated that

adsorption was monolayer adsorption on a homogenous surface or chemisorption.

Keywords : wastewater treatment ; adsorption process ; sulfate ; adsorption isotherm
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Figure 1 Physical characteristics of lime (a) oyster powder (b) bottom ash (c) fly ash (d)
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Figure 2 Crystallinity and structure of adsorbents by X-Ray Diffraction spectroscopy
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Table 1 Physicochemical properties of adsorbents

Adsorbent Dy, Specific Surface pH EC Sulfate
(um) Area (mz/kg) (mS/cm) (mg SOf/g-L)

Lime 139 436 10.47 2.45 6.54

Oyster shell 42 1,114 10.64 0.10 9.43

Bottom ash 247 510 9.84 0.66 46.25

Fly ash 29 1,364 9.83 414 184.14
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Table 2 Langmuir and Freundlich isotherm constants for the adsorption of sulfate

Absorbent Langmuir adsorption isotherm Freundlich adsorption isotherm
a, (mg/g) K_(L/mg) 1R, R’ 1/n K. (L/g) R’
Lime 909.09 351x10" 0.32-0.74 0.9049 0.6851 1.97 0.9157
Oyster powder 769.23 220x10" 0.43-0.81 0.9986 0.7089 1.04 0.9900
Bottom ash 909.09 3.71x 10" 0.31-0.72 0.9490 0.5791 4.50 0.8691
Fly ash 10000.00 277x10° 0.85-0.97 0.9372 0.9807 0.29 0.9639
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Figure 3 Effect of pH (a); adsorbent dosage (b); contract time (c); and initial sulfate concentration

(d); on treatment of sulfate in synthesis wastewater
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Table 3 Optimum conditions for treatment of sulfate in synthesis wastewater

Adsorbent pH Weight HRT Initial Conc. Efficiency Adsorption capacity
(9)  (min) (mg/L) (%) (mg SO,"/q)
Lime 4.00 2 60 1,000 34.73 194.59
Oyster shell 3.00 2 60 1,000 22.45 110.71
Bottom ash 5.00 2 45 1,000 33.90 174.96
Fly ash 5.00 3 30 1,000 46.19 215.06
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Figure 4 Langmuir adsorption isotherm of lime (a); oyster powder (b); bottom ash (c); and fly ash (d)
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Figure 5 Freundlich adsorption isotherm of lime (a); oyster powder (b); bottom ash (c); and fly ash (d)
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