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Abstract: In order to study the influence of cement dust on the magnetic properties of farmland soil, two perennial flipping typical
paddy soil profiles (LO1, L02) and one hilly area soil profile (L04) were excavated around the cement plant, and a reference profile
(L03) was excavated at the same time. Environmental magnetic analysis method was employed and the magnetic parameters, mineral
composition and chemical composition of the 4 soil profiles were measured. The feasibility of using magnetic parameters to indicate
the pollution of cement dust to paddy soil around industrial area was discussed. Results showed that the main minerals in the 3 soil
profiles around the cement plant were quartz, illite, goethite, montmorillonite and calcite. Ferrimagnetic minerals and
antiferromagnetic minerals existed in the paddy soil profiles, but the contents were relatively low, the average values of mass
susceptibility (y), anhysteretic remanent susceptibility (yarm) and saturation isothermal remanent magnetization (SIRM) were
12.05x107° m’/kg, 52.71x107° m/kg, 9.74x10™* Am*/kg for profile LO1 and 9.40x10°® m*/kg, 43.82x107 m’/kg, 7.67x10™* Am?/kg
for profile LO2, respectively. The magnetic mineral particle size in the 2 profiles became coarser, and the content of
super-paramagnetic particles was relatively lower, the average values of 2 profiles’ frequency susceptibility (yg) were 3.41% and
3.08%, respectively. The content of ferromagnetic minerals in the hilly area soil profile L04 was very high, the average values of y,

xarm and SIRM were 53.85% 107 m3/kg, 393.73x10° m? /kg and 26.90% 107 Amz/kg, respectively. The magnetic mineral particle size
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in this profile was fine, the content of super-paramagnetic particles was very high, and the average value of y¢ was 14.20%. Because

of the influence of cement dust, the magnetic properties and wc,o of 0 - 20 cm soil in the 3 soil profiles (LO1, L02, L04) around the

cement plant had been obviously changed, magnetism enhanced, magnetic particle size became coarser, wc,o increased. wc,o was

significantly positively correlated with magnetic parameters y, yarm and SIRM. In conclusion, the magnetic parameters y, yarwm»

SIRM and wc,o of paddy soil profiles can indicate well the effect of cement dust on paddy soil, the high values of these parameters

usually indicate more serious pollution of cement dust to paddy soil.
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Fig. 1 Distribution of sampling sites of typical soil profiles
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Table 1  Statistics of magnetic parameters of typical samples
FE i SGAHE x(10°m¥/kg)  SIRM(10*AmP/kg)  xarm(10 *m/kg) Sratio(%0) s (%) ZarM/SIRM(10*m/A)

LO1 Fih I 8.33~18.78 5.04 ~23.99 31.78 ~123.83  76.49~91.50  2.13~4.52 3.82~7.13
T 12.05 9.74 52.71 82.94 3.41 5.63

L02 3 i JEE 7.72~14.52 6.20 ~ 13.78 32.86~89.77  79.42~91.50  2.26 ~4.06 5.14~6.51
A 9.40 7.67 43.82 82.04 3.08 5.62

L03 i S 120i483~ 5.62~10.74 3770 ~78.58  72.69~8624  1.60 ~9.20 4.15~12.49
A 15.07 7.73 47.69 80.24 4.62 6.49

L04 T bk 42&7:; 20.08 ~ 55.03 325.86 ~488.97 87.37~92.6 11.83~15.83 7.90 ~ 16.92
FHE 53.85 26.90 393.73 89.80 14.20 15.18

KRk EH 75.3 ~244.1 142.0 ~ 409.5 375.8 ~ 740.1 95.3 ~98.2 0.83 ~3.87 1.39 ~3.65

A 161.5 275.8 548.3 97.0 2.64 2.10
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Fig. 5 Profile distributions of magnetic parameters
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