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The specific surface area (SSA) of a soil is crucial for the interface of ions and
water molecules with the soil particles. Therefore, many physical and chemical
properties of a soil are determined using its total SSA. Measurement of SSA is
time-consuming and laborious, and its estimation using pedotransfer functions is
therefore preferred. The objectives of this study were to: (1) analyze the pore–
solid interface fractal dimension (D) in soils with different textures from
the southern part of Iran using estimated improved particle-size distribution
(PSD) from the soil primary particles, i.e. clay, silt and sand; (2) develop a
multivariate pedotransfer function to estimate D based on PSD; and (3) develop a
multivariate pedotransfer function to link the values of D to the SSA. As a result,
two pedotransfer functions are presented for estimation of D and SSA. To
estimate SSA, the value of D is first obtained using the presented pedotransfer
function and these estimated D values are then used in another pedotransfer
function to estimate SSA. The pedotransfer functions were validated and it is
concluded that they are able to predict the values of D and SSA accurately.
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Introduction

Soil processes such as contaminant accumulation, nutrient dynamics and chemical
transport are closely related to surface phenomena occurring at the interface between
liquid and solid phases. In modeling studies, these processes can be correlated and
are approximately proportional to the specific surface area (SSA) of the soil (Ersahin
et al. 2006). SSA of a soil largely determines many of its physical and chemical
properties, for example, Zand-Parsa and Sepaskhah (2004) used SSA to determine
the unsaturated hydraulic conductivity of soil.

SSA varies greatly among soils because of differences in mineralogy, organic
matter content and composition, and particle-size distribution (PSD) (Carter et al.
1986). Hepper et al. (2006) indicated that SSA was positively related to silt content.
Various procedures have been used to determine SSA, and many investigators have
used ethylene glycol monoethyl ether (EGME) to measure SSA (Cerato and
Lutenegger 2002, Ersahin et al. 2006). However, these methods are time-consuming
and laborious, and an estimation of SSA is therefore preferred.
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