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PITIPORN MANOKHOON : MASS BALANCE FOR PHOSPHORUS
REMOVAL IN A SUBSURFACE FLOW CONSTRUCTED WETLAND

USING SHALE AS A SUBSTRATE. THESIS ADVISOR : ASSPROF.

JAREEYA YIMRATTANABOVORN, Ph.D., 186 PP

CONSTRUCTED WETLAND/ PHOSPHORUS/ SHALE/ MASS BALANEC

The constructed wetlands are considered as a Istv-a@iternative system for
phosphorus (P) removal. Several studies have cdedlthat the substrate plays the
greatest role in P removal. It is not clear how matthe added P is accumulated in
the substrate, assimilated in plants, and trangdrniby microorganisms or
volatilization. The objective of this study was itovestigate the transformation and
elimination processes of P in subsurface flow coies¢éd wetlands (SF) by using
mass balance. The 8 pilot scales of SF construettidnd with shale as substrate and
6 pilot scales of SF constructed wetland with grarel sand as substrate were set.
The reed Phragmites spp.), cattail Typha spp.) and vetiver grag¥etiveria spp.)
were planted in pilot scale units. The synthet&stewater with three different P
concentrations 5.04, 14.98, and 28.#®/L was fed into each operation. The
calculation of P mass balance in shale units haddahat P was accumulated in a
substrate of 70-93%, P was accumulated in planfs2ii% and P was accumulated in
other component of 1-12%. Also P mass balance aveaiisand units had P was
accumulated in a substrate of 50-70%, P was acaietuin plants of 5-15% and P
was accumulated in other components of 11-50%. réhweval efficiencies of shale
units were found in a range of 74.49-78.92% for C®B.73-77.21% for P, and

57.49-61.98 % for TKN. The removal efficiencies grfavel and sand units were



found in range of 57.01-64.42% for COD, 54.19-66026r P, and 46.96-48.91% for

TKN. The results could be applied to a design ot8istructed wetland with shale as

substrate by using mass balance equat@n; -QC =k W +W k and k
in out s s PP

values is 0.00062 mg-gi* and k values are 0.0672 mg-gi* for reed, 0.0533 mg’gd™*

for cattail and 0.0546 mg’gd™ for vetiver grass.
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