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ABSTRACT
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The main objective of this research was to develop the use of algae in wastewater
treatment by screening the algae that was collected from Mae-ka canal, Chiang Mai province. The
algae that was screened was identified as Phormidium sp. 1 and when studied for its growth, it
was found that light concentration of 1,100 lux with a light to dark exposure ratio of 8 : 16 hours
allowed algae to have a better growth rate than when exposed to ordinary light. Afterwards, the
identified algae was then tested to determinc the volume suitable for wastewater treatment, with
initial density levels of 0.1, 0.2, 0.3, 0.4 and 0.5 g/100 ml wastewater. Meanwhile, the
wastewater used in the study was analyzed for its components that included COD at 3 levels of
100, 200 and 300 mg/l during the 12-day period. Results showed that initial density of 0.1 g/100
ml wastewater gave highest efficiency in reducing COD and BOD with a significant difference
(P<0.05). COD at an initial rate of 100 mg/l had an efficiency of reducing COD and BOD at
73.18% and 73.16%, respectively. On the other hand, COD at 200 mg/]l was able to reduce COD
and BOD at 85.84% and 85.66%, respectively. Moreover, COD at 300 mg/l was efficient in
recducing COD and BOD at 90.28% and 90.00%, respectively.

Meanwhile, the results of the cxperiment on Phormidium sp. I cells cultured in a

continuous system within an initial volume density of 0.1 g/100 ml of wastewater and confined at
3, 6 and 9-day periods, indicated that this algae was able to dissolve wastewater at 194.4, 97.2 and
64.8 ml/hr, respectively. Furthermore, the initial COD values of COD at 100, 200 and 300 mg/]
within a 9-day collection was shown to have a significant difference (P<0.05) with the percentage
efficiency rates in reducing the volurme of COD, BOD, TS, nitrates, ammonia and phosphates in

three different confinement periods. In the first trial, the initial COD value of 100 mg/l was able
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to efficiently reduce COD value at percentage rates of 70.41, 78.93 and 81.75; reduced BOD
value at percentage rates of 71.54, 78.64 and 81.35; reduced ammonia at percentage rates of
44.84, 58.09 and 66.00; reduced nitrates at percentage rates of 7.54, 6.45 and 26.02; reduced
phosphates at percentage rates of 14.70, 7.76 and 10.43; and also reduced TS value at percentage
rates of 36.08, 33.17 and 39.26, respectively. In Trial 2 using an tnitial COD value of 200 mg/l,
the efficiency rates in reducing the COD value were 72.45, 85.97 and 84.91; the efficiency rates
in reducing BOD value at 72.17, 85.85 and 84.89; the efficiency rates in reducing ammonia at
17.93, 37.36 and 41.42; the efficiency rates in reducing nitrates at 68.99, 85.81 and 36.02; the
efficiency rates in reducing phosphates at 64.54, 8.41 and 7.84; and also, the efficiency rates in
reducing TS value at 36.52, 35.08 and 40.28, respectively. Lastly, in the third trial where the
initial COD value was 300 mg/l, results showed that it was able to efficiently reduce COD value
at percentage rates of 78.65, 90.42 and 9C.77; reduced BOD value at percentage rates of 78.53,
90.05 and 90.40; reduced ammonia at percentage rates of 8.87, 37.01 and 72.93; reduced nitrates
at percentage rates of 38.10, 87.42 and 26.87; reduced phosphates at percentage rates of 13.88,
13.58 and 6.27, and also reduced TS value at percentage rates of 44.29, 44.86 and 45.15,
respectively.

Results of the study of culturing Phormidium sp. 1 cells in a continuous system and kept
for 9 days in wastewater before being used to treat the wastewater in Maejo University and with
an initial COD of 160 mg/l for 9 days, showed that algae was cfficient in reducing COD, BOD,
TS, nitrate, ammonia and phosphates at a percentage rates of 76.34, 76.26, 39.17, 50.92, 44.47
and 13.24, respectively.



