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Table 1 Simulated numerical inversion results
a Ked Ka Kg y a Ked Ka Kg \%
0% 0.6835 0.1154 1.9298 0.0026 0.6037 0.6835 0.1154 1.9298 0.0026 0.6037 19
2% 0.6835 0.1154 1.9298 0.0026 0.6037 0.7164 0.1191 1.9094 0.0025 0.6063 40
4% 0.6835 0.1154 1.9298 0.0026 0.6037 0.7125 0.1157 1.9725 0.0032 0.6050 21
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Table 2 Experimental conditions
L/cm pH AP (am) ¢/ (mg-m 3 Ti/h T h 8 p/(ecmg® o (emhh
1 2 8.0 2.0 0.2 2550 6.0 6.0 0.2375 1.7809 1.5649
2 (0] 8.0 6.0 0.2 12406 8.0 8.0 0.2141 1.7924 0.9796
3 (073 8.0 4.0 0.2 12886 6.5 55 0.2368 1.7864 1.4291
4 (o7] 7.9 2.6 0.2 12850 6.5 55 0.2084 1.7476 1.3557
5 cL 8.0 6.0 0.2 23043 6.0 6.0 0.2650 1.8573 1.4236
6 c3 8.0 6.0 0.3 23043 12.0 12.0 0.2327 1.8235 0.59%64
7 (07] 8.0 6.0 0.1 23043 6.0 6.0 0.2692 1.7519 1.3726
8 (o7} 7.5 6.0 0.3 23043 9.0 9.0 0.2203 1.8673 0.9717
9 A4 10.0 6.0 0.05 6939.6 3.25 2.75 0.1977 1.7639 2.3130
10 Al 10.0 6.0 0.05 6939.6 3.0 3.0 0.2005 1.8399 2.9307
1 A3 10.0 6.0 0.05 6939. 6 3.0 3.0 0.2572 1.8190 2.9426
12 A2 10.0 6.0 0.05 6939. 6 3.0 3.0 0.2401 1.6554 2.9500
13 A2 10.0 3.6 0.05 6883.3 3.0 3.0 0.1994 1.7810 2.8077
14 A3 10.0 2.0 0.05 70515 3.0 3.0 0.2379 1.7204 2.9059
15 B 2.5 2.0 0.20 13193 20.8 28.3 0.4912 1.8724 0.1037
3
3
Table 3 Numerical inversion resultsfor experimental BTCs
a Ka Ka Kg y a Kag Ka Kg y

1 0.4705 0.1074 2.7182 0.0038 0.5706 9 0.8716 0.0857 3.1276 0.0263 0.2322
2 0.4593 0.0949 1.5590 0.0010 0.4955 10 1.1414 0.0695 6.4981 0.0043 0.4798
3 0.1901 0.0997 2.3297 0.0204 0.4901 11 0.6223 0.0911 3.6665 0.0025 0.4743
4 0.2312 0.0969 1.5664 0.0203 0.4461 12 0.7156 0.1076 4.7487 0.0143 0.5408
5 0.0963 0.0813 2.4124 0.0001 0.1242 13 0.4661 0.0759 3.2386 0.0086 0.4724
6 0.1790 0.0010 2.1520 0.0131 0.0900 14 0.0001 0.0921 5.9735 0.3195 0.1459
7 0.2691 0.0728 2.9524 0.0029 0.4106 15 8.6158 3.6147 0.6981 0.0044 3.5172
8 0.0961 0.1148 2.2316 0.0498 0.0893




704 15

4 =)
n
~ % 2
E:I G(p) - Cal
i=1
E, = — 12
2 " (12)
p ;C(p") i p ; Cg i
4
Table 4 Errors between inversion results and experimental results
1 2 3 4 5 6 7 8
= 0.0024 0.0017 0.0042 0.0024 0.0044 0.0386 0.0042 0.0149
9 10 1 12 13 14 15
B 0.0044 0.0012 6.60x10"* 6.52x10"* 0.0013 0.0233 0.0020
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Moded parameter inversion for cadmium ion transport through unsaturated soils
QUI Kai', LI Baoryuan®, L1 Xing-s?, YANG Quo-wei'
(1. Key Laboratory d Highrtemperature Gas Dynamics, Ingtitute  Mechanics, Chinese Academy o Sdiences, Bejing 100080, China;

2. Department d Engineering Mechanics, Dalian University d Technology , Dalian 116023, China)

Abstract : The procedure of cadmium ion trangort through unsaturated sils can be described by the convectiorr diffuson e
quation , coupled with non-equilibrium sorption dfect. The undetermined modd parameters in the dimensonless governing e
quation include the longitudina digersvity , the rption didribution codficient , the precipitating rate , the disolving rate and
the maximum precipitation. This paper ams a inversng parameter vaues of the parameter mentioned above for cadmium ion
trangport in 8 Portugd ils sanples and 1 Belgum soils sanple under different experimenta conditions BExperimentd results
o 15 groups are obtained in virtue of the laboratory il oolumn tegsfor 9 ils sanples mentioned above by ud ng seif-desgned
experimental goparatus under different experimental condition. The gradient regularization method is adopted as the inverson
method. Based on the experimenta results (BTCs) , the corregponding model parameters for each experiment are identified by
the numerica inverson. The vdidity and reliability of the gradient regularization method is verified by the numerical smulated
experimental results The conputationa results corfirm the veracity of results presented in this pgper.

Key words: cadmium; unsaturated ils; laboratory il column teds; parameter inverson; gradient regularization
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