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In groundwater contaminant transport modeling, with the help of groundwater modeling, scientist can predict the 
time and the distance of the movement of the contaminants.  Groundwater modeling is not an easy task.  The most 
difficult part would be to determine the parameters that must be put into the model.  Groundwater model precisian 
and results is depending upon the input data that we put in.  One of the important input parameters for groundwater 
modeling is partition coefficient (Kd).  This presentation explains the determination of Kd parameters using batch 
adsorption test and high speed centrifuge column tests.  Three common residual soils in Malaysia, namely residual 
rhyolite, andesitic and basaltic soils were chosen for this study.  Physical and chemical properties of the soils were 
firstly determined, comprising of grain size distribution, Atterberg limits, compaction, permeability, soil pH, organic 
content, cation exchange capacity (CEC) and specific surface area (SSA). Both tests (batch and centrifuge tests) 

Figure 1: The relationship between Kd batch and Kd 
centrifuge.

revealed that andesite residual soil adsorbed highest heavy 
metals compared to rhyolite and basalt with the ranking 
for sorption as; residual andesitic soil > residual basaltic 
soil > residual rhyolitic soil. The equilibrium adsorption 
data from batch test were fitted to linear, Langmuir and 
Freundlich isotherm models to calculate the partition 
coefficient parameter.  The Kd for centrifuge test (from 
breakthrough curves) was determined using an equation 
from Pavek et al (1992).  The Kd for residual andesite 
soil is bigger than other soils (i.e. effective adsorbent 
for heavy metals). All three types of soils were found to 
adsorb high amount of Pb compared to other heavy metals 
with the sorption selectivity of Pb > Cu > Zn > Co > Cd 
> Ni.  Partition coefficient (Kd) for batch is found to be 
4.50 times higher than the centrifuge test; Kd (batch) = 
4.50 x Kd (centrifuge test).
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