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Table 1 The varations with temperature t of ki, kj, and & for y~BHC in a submerged soil

£ (C) kis (day ) ki (day ) ki (day™) ki/k
16 0 0.0018 0.0018 0
17 0.0399 0.0022 0.0421 0.948
18 0.0808 0.0026 0.0834 0.969
19 0.1212 0.0032 0.1244 0.974
20 0.1612 0.0038 0.1650 0.977
25 0.3482 0.0091 0.3573 0.975
30 0.5009 0.0214 0.5223 0.959
35 0.5983 0.0490 0.6473 0.924
40 0.6153 0.1089 0.7242 0.850
45 0.5232 0.2362 0.7594 0.689
50 0.2888 0.5002 0.7890 0.366
55 0 1.0353 1.0353 0

W kL REYERBN -RETER, L RIEEDFERBN—REFFR, HEL=k,+ k.
Note: &, i1s the first-order rate constant of biological degradation, k;;, 1s that of nonbiological degradation, and

ki =k, + ki
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SOME MODELS FOR DEGRADATION KINETICS OF ORGANIC
CHEMICALS IN SOIL AND THE CONCEPTION OF
SIMILARITY IN MECHANISTIC MODELLING

Liu Duosen Zhang Shuiming and Wang Zongsheng

(Institure of Soil Science, Academiia Sinica, Nanjing, 210008)
Summary

If the mechanisms of different things can be described by the mathematical models
whose function forms are exactly same, we believe that there is a mechanism simifarity
among the things. The mechanism similarity may aid our scientific inquiries in
mechanistic modelling. The microorganisms of degrading organic chemicals are
mechanistically similar to the predator populations in the Volterra model of interacting
populations, but the variance of concentration of the organic chemicals is
mathematically different to that of density of the prey populations in the Volterra
model. The degradation rate of organic chemicals may be described as:

- %% = jx+ kon

where x is the concentration of organic chemical at time ¢ m is the number of
microorganisms capable of degrading the organic chemical at time ¢ and j and k are
the nonbiological (i.e. chemical) and biological degradation rate constants respectively.
The contribution of biological factors to degradation rate is greater by far than that of
nonbiological factors within the range of ordinary growth temperature. In this case, the
equation may also be written as: — dx/ dr = kwn. This paper discusses some methods
to express m, thereby expressing the degradation rate as a form that can be integrated.

Key words Organic chemicals, Degradation, Modelling, Similarity



