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Table 3 Fited parameers of BI'Gs of E. coli thiough sandy bam with different models
Model v(emmin ) D (em®’min ') R § f ¥ ® a (min~ ) R?

One site 0214 0.0149 1.350 0.741 0 2. 950 5.241 0. 160 0.947
Two- site 0214 0.0149 1.530 0.782 0.371 2. 810 0.570 0.016 9 0.980
One site 0223 0.016 6 1.410 0.709 0 2. 761 2.340 0.063 6 0. 84
Twe- site 0223 0.016 6 1.610 0.69 0.213 2640 1.220 0.025 6 0. 88
One site 0 493 0.0250 1.290 0.775 0 1. 550 1. 640 0.139 0.906
Twe- site 0 493 0.0250 1.290 0.787 0.0 1. 551 1.610 0. 147 0.913
One site 0 470 0.0360 1. 350 0. 741 0 1. 560 0.963 0.064 6 0.905
Twe- site 0 470 0.0360 1.270 0. 7% 0. 051 1. 600 1.090 0.09 8 0. 89

1x 107 mL-1; 20 cm Note: Initial input concentration of E. coli is 1x 107 cells mL- !, the length of the
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NON-EQUILIBRIUM TRANSPORT OF ESCHERICHIA COLI THROUGH
SATURATED SANDY LOAM AND ITS SIMULATION WITH CDE MODEL

Li Guihua? Li Baoguo'f
(1 Key Labaatay  Soil and Water, MOA, Department f Soil and Water Sciences, China Agriculturdl University, Bejing 100094, China )
(2 Institute f Agricdturadl Resources and Regional Plarning, ChineeAcademy o Agricultural Sdences, Bejing 100081 China )

Abstract Transport of bacteria through subsurface environment was studied from different perspectives, including the fate
of genetically engineered microorganisms in the environment, waste management, public health, microbially enhanced oil
recovery and ir-situ remediation of contaminated subsurface. The objective of this study was to investigate transport and sorption
of bacteria in saturated sandy loam. Escherichia coli and C1™' tracer solution were introduced separately into saturated soil
@lumns as a pulse function under steady water flow. A mathematical model based on one-dimensional convection-dispersion
equation ( CDE) , including the local equilibrium assumption and nom-equilibrium assumption, was fomulated to describe
E. cli’ s transport. The CXTFIT program was used to fit mathemat ical solutions of different theoretical transport models, based
upon the CDE, to experimental results. The results show transport of E. coli through sandy loam was well described by the
chemical nonequilibrium twe-sites model when a firstorder kinetic removal process was assumed. Baderia were removed at a
significantly greater rate than Cl” " tracer. Breakthrough Curve (BI'C) of E. cdi was radarded and had a longer elution tailing
when it was compared with that of CI” "tracer, and the relative concentration of E. coli at the peak of BIC was much lower than
that of the tracer. The total breakthrough of E. coli was also much smaller than tha of the tracer. The inarease in flow velocity
from 0.214 to 0. 470 an min™ ' resulted in marked increase in E. cdi from 0. 05 to 0.2 at the peak of BIC, but deaease in
retention coefficient.
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