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Abstract: Adsorption and transport properties of the fluorescent tracer in vadose zone soil system were investigated to guide the
choice, addition, sampling of tracer during landfill leakage detection process. To determine the characterization method,
characterization parameters and best model of tracers, soil column experiments and parameter inversion method were used to study
the law of adsorption, retention, and breakthrough of 3typical fluorescent tracers in vadose zone soil. Results showed that in higher
and lower organic carbon soil, Rhodamine B breakthrough data by soil were fitted well with the Non-Linear Equilibrium (NE) model
and the Linear Equilibrium (LE) model respectively, but breakthrough data of fluorescein and Sodium fluorescein were fitted well
with NE model. Based on the best inversion model, the tracer migration parameters in lower organic carbon soil were: The
distribution coefficients of Rhodamine B, Fluorescein, and Sodium fluorescein were respectively 84.99, 1.80, 1.48cm’/g; The
retardation factors of them were respectively 393.27, 8.18, 7.81; The adsorption capacity of them were respectively 6.14x107,
0.15x10 3, 0.14x10 *mg/g. It was shown that the three parameters of tracers were ranked in descending order as follows: Rhodamine
B> fluorescein>Sodium fluorescein. Sodium fluorescein showed the properties of least adsorption concentration, the fastest
migration rate, the least adsorption capacity when transported at vadose zone in our study, we recommend to use Sodium fluorescein
as a conservative tracer during landfill leakage tracing.

Key words: leakage detection; pollution warning; vadose zone; solute transport parameters
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Table 2 Basic properties of soil columns

IR — TR R AT RS LA
+45 (cm)  (mL/min) (g/cm’) (%) (cm®)
RINEFE—PGA 12 5 1.34 49.43 57.67
P B—PG A 12 6.3 1.32 50.19 59.28
RNFEM—PGA 12 5 1.30 50.94 59.51
Pt FE—PGB 12 23 1.55 41.51 42.72
P+ B—PG B 12 2.6 1.53 42.26 45.87
®FEMW—PGB 12 3 1.48 44.15 43.77
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Table 3  Properties of fluorescent dyes

BRBWRPAR BRRSPR R

IRERFIARE CAS g

(nm) (nm) (mg/mL)
2 B 81-88-9 555 580 1
RICF 2321-07-5 490 520 WT LW
PG 518-47-8 492 513 1
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