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Effects of Soil Colloids on the Transport of Napropamide Through Saturated Sandy Soils
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jing Agricultural University, Nanjing 210095, China )

Abstract : Mobile colloids may play an important role in adsorbing and enhancing the transport of a variety of contaminants in soil and ground
water. The mobility of soil colloids and their influences on napropamide transport in aquifers was evaluated in disturbed sandy columns.
Leaching experiments were conducted under saturated flow conditions and miscible displacement experiments were carried out with
napropamide alone and with mixtures of napropamide and soil colloids. Water dispersible colloids were fractionated from two main types of
soils from China, Plinthic Alliti-Udic Ferrosols(P) and Molli-Gelic Cambosols(M ) with a concentration of 300 mg- L. Soil colloid suspen—
sions were spiked with 5 mg+ L™ napropamide and after 24 h equilibration they were applied to sand columns at a rate of ~2.0 ecm+h™. Effluent
sample were collected in a fraction collector and analyzed for colloid, soluble and sorbed napropamide over 8~9 pore volumns of leaching.
Colloid—free solutions with napropamide concentration similar to those of the soil colloids were used as controls. The results show that soil
colloids were highly mobile and their recovery in the effluent was 66.76% (P) and 77.45% (M), indicating that colloids remained stable
throughout the leaching experiment. Moreover, soil colloids enhanced napropamide transport significantly; the presence of colloid P and col—
loid M enhanced the transport of napropamide by 66.76% and 74.75%, respectively. However, the actual amount of napropamide transported
bound to either colloid type was minimal (less than 1.70% of leaching amount was recovered ), indicating that the transport processes were
mainly dominated by physical exclusion.
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Table 1 The properties of the tested soil colloids
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Figure 1 Number—size distribution of the selected colloids from

red(P) and black(M) soils
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Figure 2 Breakthrough curves of tracer C1™" and two colloids with
300 mg+ L' from red(P) and black(M) soils through sandy column
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Figure 3 Breakthrough curves of tracer C1™' and napropamide in
sandy column in the presence or absence of two colloids from

red(P) and black(M) soils
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Figure 4 Cumulative elution curves of napropamide in the
presence or absence of red soil and black soil colloid. The term C is
the accumulative amount of napropamide in the leachate fraction
while Co is the amount applied to the column.
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