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Abstract: Many studies demonstrated the success of employing algal cultures to remove nutrients from
wastewater rich in nitrogenous and phosphorus compounds. Until recently, very little specific work has
been focused on landfill leachate treatment using microalgae. The main objective of this study was to identi-
{y two microalgal strains of different origins by applying molecular techniques,and examine their growth in
landfill leachate and ability to remove the nutrients.

Two algal strains were isolated respectively from the leachate in the surface recirculation pond at
Likeng Landfill ,Guangzhou,and an ordinary,less polluted pond in the same city. After DNA extraction,se-
quences of internal transcribed spacers (ITS)of their rDNA were successfully amplified .and the amplifica-
tion products were used directly for sequencing. They were both identified as Chlorella pyrenoidosa by com-
parative analysis of the ITS sequences.and named Chlorella pyrenoidosa (1.K) and Chlorella pyrenoidosa
(P),respectively.

Leachate samples were collected from the surface recirculation pond at Likeng Landfill,and immedi-
ately filtered with 0. 45 pm membrane filters. They were subsequently diluted to a series of concentrations
using sterile deionized water,and inoculated aseptically with stock cultures of Chlorella pyrenoidosa (LK)
and Chlorella pyrenoidosa (P)previously grown in Bold’s Medium and in exponential phase. Meanwhile,a
series of the same concentrations of leachate without any algal inoculations were used as the controls for
nutrient removal test. All treatments were in triplicates. At every 1~ 2 days interval,the algal growths

were monitored and compared with those of the same strain grown in Bold’s Medium,in terms of increase
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in cell density counted by a haemocytometer. Aliquots of leachate were sampled every 3 days from each
treatment ,and analyzed for NH; -N,PO; -P,COD and NO; -N.

Enhanced growths were found for both Chlorella pyrenoidosa (LK) and Chlorella pyrenoidosa (P)in
10% leachate,and their cell densities went up to 81 and 105 times over its initial values. Higher leachate
concentrations were roughly toxic to algae. However,Chlorella pyrenoidosa(1.K)showed an obvious toler-
ance to 30% leachate,after a 10-day period of adapting. Under this leachate condition, it had a better
growth and was more effective in nutrient removal than Chlorella pyrenoidosa(P).

Removal rates of NH, -N,PO} -P and COD under all treatments,especially in lower dilution series ,
were obviously higher than those in the control groups. For example,after a 12-day growth, Chlorella
pyrenoidosa (LK) could remove up to 76.1,75.8 and 71. 6% of NH;-N,PO; -P and COD from 10%
leachate ,respectively. While the values for Chlorella pyrenoidosa (P)were 66.2,64.9 and 61. 6% ,respec-
tively. Meanwhile ,no obvious removal was found for NO; -N.

The preliminary. results demonstrated the feasibility of using green algae for landfill leachate treat-
ment. Tolerant strains were preferable. Appropriate dilution of pre-treatment of the leachate might be nec-
essary. In combination with traditional techniques in classification., the emerging molecular approaches
should play an important role in identifying and screening algal species tolerant to different landfill
leachates.
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