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ABSTRACT

The objective of this study is to determine the efficiency of orgamic compounds
removal in landfill leachate using reverse osmosis with spiral wound membrane. The equipment
used was vsmonic lab-scale HR model with SEPA spiral wound membrane. The leachate used in
the study were from Chiang Mai Municipality landfill and were diluted with tap water to the
designed level, Thf: COD of leachate used in the experiment were in the range of 500 — 1,000

'mg/l to represent weak leachate and 1,000 — 3,000 mg/l to represent strong leachate level. The
system were opcrate'd under different operating pressure at 40, 80, 120 and 160 psi. Long term
experiment was also performed for a period of 8 hrs/day for 120 hrs. to determine permeate flux

and organic removal characteristic. The membrane performance for solvent transport and solute

transport were also determined.



The results of the experiment showed that for sﬁ'ong leachate, COD removal was in
the range of 82.9% o 91.4%. Other parameters such as dissloved solids, suspended solids,
colour, total phosphorus, ammonia pitrogen, organic nitrogen, chloride, total alkalinity,
calcium hardpess and magnesium hardness, the removal efficiency were in the range of 78.6%
0 78.7%, 87.9% to 99.0%, 98.6% to 98.8%, 50.0% to 90.6%, 57.4% to 63.5%, 39.3% to
91.5%, 31.7% to 57.3%, 57.3% to 71.5%, 97.9% to 98.2% and 95.3% to 98.0% respectively.
For weak leachate, COD removal' was in the range of 86.7% to 94.4%, Other parameters such as _
dissloved solids, suSpcnded solids, color, total phosphorus, ammonia nitrogen, organic
nitrogen, chloride, total alkalinity, calcium hardness and magnesium hardness, the removal
efficiency were in the range of 80.2% to 91.5%, 88.4% to 97.8%, more than 90%, 83.0% to
85.8%, 72.9% to 86.8%, 77.9% to 83.0%, 74.6% to 87.5%, 89.3% to 93.6%, 99.6% to 99.8%
and 99.1% to 99.7% respectively. It was also found out that the higher the concentration of
leachate in the influent the lower the removal efficiency would be obtained. The increasing in
operatmg pressure would also give rise to the COD removal efficiency.

For long term operation, there was no change on COD removal durmg study COD

| removal were in the range of 82.1% to 99.6%, with the average of 90.8%. Dissloved solids were
in the range of 75.8% to 89.0%, with the average of 81.6%. Suspe—ndcd solids were in the range of
79.3% to 99.7%, with the average of 93.5%. However, permeate flux declined rapidly during the
first 60 hrs. It was measured that the rate of flux reduction was 116.67 mbm’-hr or 51.2%
reduction. Daily cleaning by tap water did not increase permeate flux for next day. After 60 hours
of operation, permeate flux become more or less constant.

The membrane performance (A) for solvent transport was calculated to be about
1.10* 10 - Vkg-hr within the range of operating pressure 10 to 160 psi. and COD concentration
of 600 to 1,850 mg/l. The membrane performance (B) for solute transports in terms of COD was
0.175 . For other parameter such as dissolved solids, total phophorus, ammonia nitrogen, organic
nitrogen, chloride, total alkalinity, calcium hardness, magpesium hardness and conductivity the

solute transports performance (8) were 0.241, 0.198, 0.420, 0.312, 0.543, 0.090, 0.027, 0.028
and 0.453 respectively.



