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Influence research of salts on the soil resistivity properties

ZHANG Run-xia', WANG Yi-quan', XIE Ying-ge?, SHI Hong-ping', XU Peng-xia', LIU Jian-kui'
(1. College of Resources and Environment , Northwest A & F University , Yangling , Shaanxi 712100, China;
2. College of Science, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract: In order to know the impact of salinization on soil resistivity, have put up the soil samples with different
salt type and concentration and measured the electrical resistivity of eah treatment using the four-electrode method in lab-
oratory, also analyzed the impacts of soil water content, salt concentration and single, double salt composition on the soil
electrical resistivity. The research results showed that: The soil electrical resistivity was decreased from 16.08 Q*m to
4.25 O m with increase of the soil moisture content assumed a logarithmic function; and it was decreased with increase
of the salt concentration assumed an exponential function. The soil electrical resistivity was decreased from 2.04 ()*m to
0.20 Q+*m with NaCl, it was decreased from 2.89 Q*m to 0.39 Q*m with Na,SO4. The composition of different salt
type still present notable difference on the soil electrical resistivity. When the salt content was 0.1% , under the action
of carbonates, sulfates, chlorides and chloride-sulfate, the soil resistivity was 4.40, 3.64, 2.05 Q*m and 2.25 Q*m,
respectively. The carbonate had obvious effect on soil resistivity. When the salt content was 0.5%, 1.0%, 1.5% and
2.0% , the sulfate had obvious effect on soil resistivity, the relative soil resistivity was 1.72, 1.03, 0.74 Q*m and
0.58 Q*m, respectively, and for the chlorides salt, the soil resistivity was 0.59, 0.36, 0.27 Q*m and 0.21 Q*m, re-
spectively. The soil moisture content and the total amount of salt were the important factors affecting soil resistivity. The
soil resistivity was assumed a power function decrease with the increase of the NaCl and Na,SO, content; The different
salt types of single and double, existed different impact on soil resistivity.

Keywords: electrical resistivity; water content; salt content; salt composition
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Table 1 ~ The basic chemical and physical index of soil samples

i o 2 B B i/ (g kg ™) L LR
P Particle composition and content Particle Organic
Soil 1~ 025~ 0.05~ <0.0l density matter

type 0.25mm 0.05mm 0.0lmm mm

LR A/ (kg )

Salt composition and content

o

/(grem™3) /(g-kg™h)

Conductivity

e
Cl~- 5042 (]()32 HCO;~ Na* Cal* Mg2+ /(mS+em™1)

RS

Sandy soil 149 790 55 6 2.70 1.0

0.0017 0.0015 0 0 0.92 1.55 0.80 0.12
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Fig.1 Schematic diagram of the testing box for soil resistivity
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moisture content for sand soil
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salt content when water content was 15%
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Table 2 Fitting formula and relationship of electrical

resistivity with different double salt content

R BER R A EEST S

Double salt type Power function exponent formula Relationship

NaCl, Na, SO, y=1.6521x 07! R?=0.9984
Na, CO3 . NaHCO; y=1.662x5 00053 R*=0.9980
NaCl, CaCl, y=1.0847x 078 R*=0.9998
CaS0y\Na, SO, y =5.9206 ~0-607 R*=0.9814
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Fig.5 The relationship curve of resistivity with salt

type when the water content was 15%
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