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Effects of types of substrate organic matters on removal of PAHs
by dry grass swales

ZHANG Tingxiu, LI Tian, QIU Duanyang
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Abstract ; Substrate layer is the key factor determining the purification efficiency of road runoff by dry grass swales.
Six dry grass swale columns with different substrate components were constructed for simulation, and the artificial
runoff containing representative polycyclic aromatic hydrocarbons ( PAHs) was used as influent water. The
performance of different simulation columns for the removal of PAHs was analyzed, and the mass balance was
performed, in order to evaluate the effects of the presence and types of exogenous organic matters in substrates on
the removal efficiency of PAHs and their fate. Results show that the average removal rates of NaP, PhA, and FIA
were 69.0% -87.5% , 33.7% —72.9% , and 90.8% —96.8% , respectively. The dry grass swale with a shallow
substrate layer was less conducive to the removal of low molecular weight (LMW ) PAHs. The addition of exogenous
organic matters in substrates was beneficial to improve the removal efficiencies of influent PAHs. During the five-
month operation period, with the increase in the molecular weight of PAHs, the accumulation of PAHs in substrates
increased and the degree of biodegradation was correspondingly decreased. Under the operation conditions close to
the actual situations, the microbial degradation rates of NaP, PhA, and FIA were 62. 1% -76.6% , 32.2% -
42.9% , and 17. 1% - 36. 6% , respectively. Biochar and woodchips could effectively improve the degradation
rates of PAHs, and both of them can be used as exogenous organic materials in practical application of low impact
development (LID) facilities, while woodchips are more economical.
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Fig. 1 Schematic diagram and photograph of dry grass swale columns ( mm)
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Tab.1 Substrate components of each dry grass swale column
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5 CB 3% YR R
6 cc 3% ML PR

PEAC N T BC I AR R . B PE K AT,
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Tab.2 Characteristics of artificial simulated runoff
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Tab.3  Physicochemical properties of important components of substrates
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Tab.4 Removal rates of PAHs in influent of each column

PAHS IR %
CWNG CW Cv CN CB CcC
NaP 76.0 78.7 72.4 85.2 87.5 69.0
PhA 61.7 67.1 45.6 42.0 72.9  33.7
FIA 95.9 96.5 93.5 92.4 96.8  90.8
>.3PAHs 74.8 77.8 69.9 80.6 86.1 65.6
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Fig.2  Concentrations of PAHs in influent and effluent of each column
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Fig.3 Residues of PAHs in substrates of each column
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