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This research is concerned on the secondary treatment of treated wastewater from anaerobic
fixed film (AFF) reactor for recycling water within tapioca starch processing. In tapioca starch
manufacturers, high volume of water is consumed for extracting starch from tapioca roots which
resulted in wastewater generation at 15-20 m’/ton starch. The wastewater treatment systems in this
factory are in series of closed type-AFF reactor followed by nine open ponds. Its overall efficiencies
to treat the wastewater were removed 90% TS, 97% SS, 82% TDS, 99% BOD, 99% COD, 79%
TKN and 46% phosphate. The treated wastewater from the last open pond could not be directly used
in the factory; due to the water quality was higher than the standard quality of surface water which
used as water supply in the factory. The wetland system is one of the interested technologies used in
this study for treating wastewater to standard of surface water quality.

The laboratory scale of horizontal subsurface flow constructed wetland, one of the
promising technologies and successful in improving wastewater, with a soil-sand bed and cultivated
Cattail plants (Typha Angusﬁ'folia) were used in this study. This research was carried out to
determine the appropriate initially serie of open pond for obtaining qualified effluent from treatment
of the constructed wetland and to define hydraulic retention time of system. In the first phase of
experiment, four sets of laboratory scale-constructed wetlands with treated wastewater from open
ponds in serial number of 2-4 and 1 control experiment (used tap water) were fed into horizontal

subsurface flow constructed wetland at flow rate 2.63 liter/day and 8 days of hydraulic retention

time. The experiment results showed that the discharge effluent characteristics from three sets of
experiments passed the standard quality of surface water. When changmg influent flow rate to 21
and 18 liter/day with 6 and 7 days of hydraulic retention time, respechvely by using wastewater
from 2™ open pond as influent, the characteristic of discharge effluent passed the standard quality of
surface water under 7 days of hydraulic retention time. It was noted that this qualified treated water
could be recycled for water supply in starch production processes. Therefore, wastewater from i
open pond could be improved in constructed wetland system under 7 days of hydraulic retention
time with the efficiencies of 90% SS, 98% BOD, 96% COD, 88% TKN, 99% ammonia and 89%
phosphate removal as well as increasing DO. Furthermore, high growth rate of cattails were found
due to high amount of nitrogen and phosphorus in wastewater were constrained. The assimilation of
nitrogen and phosphorus in plant tissue was 20 % and 42 % while nitrogen and phosphorus in soil
was 0.62 % and 38 %, respectively. These results concluded that the factory can reduce the number
of open ponds for wastewater treatment as well as increased the available area in the factory by
applying the wetland system. Furthermore, it would be one solution to solve the problem of water

crisis, reduced natural water usage and mitigated water environment.





