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This research aims to study using UASB reactor for treatment of high sulfate and nitrate containing
wastewater. The research investigated the effects of different amount of calcium on granulation of sludge and
system performance. The research was divided into 2 experiments. The first experiment used the synthetic
wastewater. The second experiment used the stainless industrial wastewater. Both experiments using 3 identical
UASB reactors and calcium concentrations were varied to the ratios of COD:calcium at 10:0.85, 10:1.70 and
10:3.40. The COD, sulfate and nitrate concentration was kept constant at 600, 90 and 60 mg/l., respectively.

The first experiment with synthetic wastewater, it was found that at COD:calcium ratios of 10:0.85,
10:1.70 and 10:3.40, removal percentages for suspended solid were 59.39, 62.92 and 60.02%, respectively; for
COD were 71.24, 75.21 and 72.38%, respectively; for nitrate were 67.64, 69.55 and 66.26%, respectively and
for sulfate were 67.12, 71.39 and 67.78%, respectively. The second experiment with stainless industrial
wastewater was found the removal percentages for suspended solid were 60.19, 61.12 and 59.44%,
respectively; for COD were 69.36, 77.06 and 68.09%, respectively; for nitrate were 68.31, 68.13 and 69.85%,
respectively and for sulfate were 65.61, 76.14 and 63.16%, respectively. It could summarize that the UASB
system had the best performance in terms of overall parameters when the COD:calcium ratio of both synthetic
wastewater and stainless industrial wastewater was 10:1.70. % Electron flow to methanogenic bacteria, sulfate
reducing bacteria and denitrifying bacteria were 63.81, 22.41 and 13.78 %, respectively.

Scanning electron microscope observation of the sludge granule and consider with % electron flow, it
was found that the predominant microorganisms inside the granule were methanogens. Analysis of particle size
distribution at the end of experiment showed that at COD:calcium ratio of 10:1.70 had the sludge granule with
size of more than 1,200 Lm were 60.38%, compared to 0% at the start-up period.

Therefore, the sludge granulation could be effectively enhanced at COD:calcium ratio of 10:1.70.
Also, the activity of sludge was the highest. Then, UASB system is promising to treat for stainless industrial

wastewater.





