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Principal objective of this study is to investigate on the possibility of using advanced oxidation
processes to remove the COD from primary and secondary effluents discharging from wastewater treatment
plants receiving secured landfill leachate in order to comply with the Effluent COD Standards. Discharges
from the treatment plants of the Industrial Residue Disposal Centers located in Mab-Ta-Pud Industrial Park,
Rayong Province, and in Rachaburi Province were collected and used in the Fenton and zero-valent iron
scenario, and UV/H,O, scenario, respectively. Wastewater from Rayong Province was more polluted than
that from Rachaburi Province, i.e., containing 5,731, 217, and 1,511 mg/l of COD, BOD, and TOC as
compared to 1,155, 254, and 338 mg/l of that from Rachaburi Province, respectively. The COD and BOD of

both wastewaters did not comply with the official Effluent Standards. At 25°C, treating the discharge from
Rayong Province with various dosages of ferrous ion and hydrogen peroxide between 1,000 to 5,000 and
5,000 to 10,000 mg/l, respectively, only 20% of the TOC can be removed under the optimum conditions of
pH 2.0, 1,000 and 7,500 mgﬁi of ferrous ion and hydrogen peroxide, respectively. Low efficiency was
possibly due to the interference of chloride and di-hydrogen phosphate ions in the solution. Increasing
Fenton reagents could not improve the process performance. However, it was found that repeating addition
of Fenton reagents every 120 minutes at the optimum concentrations was able to enhance the removal of
TOC and COD. Maximum TOC removal of 45% was achieved at the 3" addition; whereas COD removal still
increased continually. At the 4" addition of Fenton reagents, COD was removed up to 75%. To comply with
the Effluent COD Standard of 750 mg/l as regulated by the Industrial Estate Authority of Thailand, 5-cycle of
Fenton process is needed which costs about 1,700 baths per cubic meter of wastewater. The application of
reductive zero-valent iron was not successful since the oxidation potential of organic pollutants in the
wastewater was higher and/or the reduction rates were slower than that of water; hence, water molecule was

reduced to hydrogen gas instead. For the discharge from Rachaburi Province which was treated by UV/H,0,

process at 25°C at pH, hydrogen peroxide dosage, and UV power in the range of 3.0 to 8.9, 1,178.1 to
4,712.4 mg/l and 60 to 240 watts, respectively, the optimum condition was found at pH 7, 4,172 mg/l of H,0,,
180 watt of UV with the reaction period of 4 hours. The TOC and COD removal efficiencies were 88 and
87%, respectively. The estimated operating cost for this scenario is approximately 1,100 baths per cubic
meter of wastewater. The results obtained from this study can be applied as an advanced treatment
additional to the existing treatment systems in order that the treated effluents will comply with the official

standards.





