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Possibility of Electricity Generation from Wastewater Treatment System

Constructed Wetland Using Cyperus Involucratus Roxb
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Abstract

This project aims to compare the ability of wastewater treatment and electricity production of the two
following Free Water Surface constructed wetlands (FWSCWs): 1) FWSCW planted with Cyperus
involucratus Roxb. (FWSCW-P) and 2) FWSCW without plants (FWSCW-NP). An experiment was carried
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out in the FWSCWs which had 0.3 m wide, 2.7 m long, and 0.1 m water deep. Synthetic wastewater made
from milk flour and tap water of 600-800 mg COD/I was continuously fed to each FWSCW for 68 days. COD
loading rate was kept at 0.0178 kg COD/m?/day; hydraulic retention time was retained at 81 hours. Anodes

and cathodes made from 100 m? graphite plates were installed inside the soil at the bottom of FWSCW and
on the water surface, respectively. As a result, FWSCW-P had higher efficiencies for COD, nitrite, ammonia,

and phosphate removal. In terms of nitrate removal efficiencies, FWSCW-P showed lower values at the
beginning and became higher at the end of the operating period. For sulfate treatment, FWSCW-P and
FWSCW-NP had comparable removal efficiencies. Average removal efficiencies of COD, nitrate, nitrite,
ammonia, phosphate, and sulfate of FWSCW-P were 78%, 62%, 61%, 88%, 74%, and 40%, respectively. In
terms of electrical power, FWSCW-P produced 0.069 - 0.738 mW at 12.00 pm which comparable to those
produced by FWSCW-NP (0.060 - 0.725 mW). However, at 12.00 am, FWSCW-P produced 0.029 - 0.734
mW which was higher than FWSCW-NP (0.011 - 0.391 mW). In conclusion, the FWSCW-P appeared to be

superior than the FWSCW-NP in wastewater treatment and electricity production.

Keywords: Cyperus involucratus Roxb, Free Water Surface constructed wetlands, ability of wastewater

treatmen, electricity production
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Figure 1 Constructed wetland used in this study
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Table 1 Method for Water Quality Analysis*

Parameters Analysis methods
COD Closed reflux
Nitrate Ultraviolet spectrophotometric
scanning
Nitrite Colorization
Ammonia Nesslerization
Phosphate Vanadomolybdophosphoric acid
Sulfate Turbidimetric
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Table 2 Electrical parameters in constructed wetland

ocv
Time (mV)

SCC Ideal Electrical Power
(mA) (mW)

Average (Minimum-Maximum) Average (Minimum-Maximum) Average (Minimum-Maximum)

FWSCW-P FWSCW-NP FWSCW-P FWSCW-NP FWSCW-P FWSCW-NP

12.00 0.438 0.391 0.67

0.64 0.311 0.264

PM (0.126-0.848) (0.115-0.833) (0.51-0.87) (0.51-0.87) (0.069-0.738)  (0.059-0.725)

12.00 0.390 0.146 0.64

0.51 0.275 0.080

AM  (0.064-0.863)  (0.027-0.543) (0.46-0.85)  (0.40-0.72)  (0.029-0.734)  (0.011-0.391)

FWSCW-P: Free Water Surface Constructed Wetlands Planted with Cyperus involucratus Roxb.
FWSCW-NP: Free Water Surface Constructed Wetlands with No Plants

Table 3 Removal efficiencies of free water surface constructed wetlands in this study

Average removal efficiencies (percent)

Parameters
FWSCW-P FWSCW-NP
1. COD 78.20 53.46
2. Nitrate 61.90 69.39
3. Nitrite 61.29 no removal
4. Ammonia 88.00 39.48
5. Phosphate 73.71 38.59
6. Sulfate 39.58 32.68
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