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TRANSFER OF NON—ADSORPTIVE TRACER
IN UNSATURATED SOLID WASTES

BR FBEf*, B B—*, Jtis EFE**

Takayuki SHIMAOKA, Yoichi AWAYA, Masataka HANASHIMA
MR RREIC*. Wi st

Yasushi MATSUFUJI, Ryuji YANASE

ABSTRACT ; The transfer characteristics of water or non-adsorptive and desorptive so-
lute in the unsaturated layer of solid wastes, which consist of incinerator residue and
one including rice straw, are investigated using tritium (®H) as tracer material.

The results obtained from this study are as follows.

(1) The breakthrough curves from the series of experiments can not be explained by dis-
persion equation.

(@) The flow mechanism of water and the solute in the solid wastes is expressed by two
layer flow model of stream region and stagnant region.

(8 The equation of two layer flow model 1s approximated by dispersion equation for suf-
ficiently large values of Peclet number(Pe), and dispersion coefficient of wunsaturated
flow in the waste layer is expressed by flow rate per unit area and three parameters
in the equation of two layer flow model.

KEYWORDS ; Solid waste, Solid waste water, Tritium, Breakthrough curve, infiltration,

dispersion
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Table 1 Conditions of Experiment

Run Content Height of | Apparent | Specific | Porosity water Flow Rate | Residence
Number Content | Density Gravity Ratio per Unit Time
(cm) (g/ch) (=) (—) (—-) Area(m/mmn)|  (mn)
1 Incinerator 70 1.32 264 0565 0.325 0.0774 3232
2 Residue A 7.0 118 264 0579 0.285 00769 28.57
3 20.0 132 264 0.533 0315 00772 8158
4 200 129 2.64 0.544 0.303 00780 77.69
5 Ineinerator Residue A 7.0 1.09 232 0.561 0347 0.0800 3337
6 + rice straw 20.0 119 232 0.529 0.355 0.0787 90.15
7 Incimerator 200 122 271 0552 0307 0.0457 134.13
8 Residue B 200 122 2.71 0.552 0308 0.0764 8073
9 200 122 271 0552 0.314 0.1567 40.11
10 200 122 2.71 0.552 0320 03092 20.68
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Table 2 The Values of Three Parameters in Two Layer Flow
Model, Dispersion Coefficient Calculated from eq. (16) and
Peclet Number

Run Rate of Volume Ratio | Volume Ratio | Dispersion Peclet
Number Exchange of Stream of Stagnant Coefficient Nurmber

(1/min) Regton (—) Region(—) (ch/min ) (=)
1 0.0045 0.055 ) 027 2 83 0.589
2 0.004 0055 0.23 338 0559
3 0.0035 0.055 026 368 1331
4 0.004 006 024 324 1604
5 0.006 0.1 0247 156 1036
6 0005 0.1 0255 180 2462
7 0.002 0.16 0.147 0.78 3 815
8 0003 0.17 0138 127 3912
9 0.005 0.17 0144 329 3035
10 0008 017 015 821 2.355
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