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Table 1 Elements concentration in limestone soil and limestone from Suzhou area

TCRIIN % TRHE/ (mgkg™!)

Feih S
Al Si K Ca Ti Mn  Fe \Y Cr Cu Zn As Rb Sr Zr Pb Th
S1 1.88 36.43 3.59 4.21 0.32 0.073 5.35 87 70 38 70 15 129 129 186 29 11
S2 1.39 30.69 2.51 11.94 0.36 0.063 4.13 67 56 47 59 19 97 128 168 23 27
S3 1.74 38.26 3.24 7.46 0.35 0.076 4.45 81 60 38 65 10 114 212 197 33 24
S4 1.27 27.86 2.60 9.08 0.31 0.080 4.17 69 77 39 70 15 100 225 196 31 31
S5 1.37 39.79 3.79 3.62 0.35 0.073 4.56 83 76 40 60 10 119 113 267 32 23
S6 1.77 36.69 2.90 4.64 0.33 0.083 4.90 80 68 42 64 17 116 134 225 27 20
S7 2.11 41.43 2.65 5.66 0.36 0.075 4.86 85 67 40 69 14 107 107 247 30 23
S8 1.67 44.89 2.28 3.57 0.39 0.072 4.30 85 63 42 60 15 106 124 272 27 23
S9 1.95 40.56 2.11 2.23 0.38 0.096 4.50 82 66 36 62 16 103 105 260 26 18
S10 2.01 48.14 1.67 5.72 0.38 0.093 4.40 82 70 50 86 12 105 136 266 29 24
S11 2.08 45.01 1.44 8.05 0.38 0.086 4.30 73 55 38 68 12 99 202 244 32 22
S12 1.66 42.28 2.08 3.50 0.39 0.074 4.59 8l 72 41 60 16 106 126 257 26 18
S13 1.73 47.28 2.50 4.18 0.36 0.081 3.87 8l 63 41 58 13 99 128 270 26 27
S14 1.72 45.55 2.58 3.73 0.38 0.081 3.85 78 57 36 64 12 104 133 286 30 25
S15 1.72 43.16 2.25 3.80 0.39 0.077 4.00 80 60 39 66 14 104 204 294 32 34
S16 1.61 39.22 2.03 4.80 0.40 0.091 3.99 80 69 36 61 13 97 119 290 27 15
S FHMH 1.73 40.45 2.51 5.39 0.36 0.08 4.39 79.63 65.56 40.19 65.13 13.94 106.6 145.3 245.3 28.75 22.81
TR 6.62 33.0 1.8 1.54 0.38 0.058 2.94 82.4 61 22.6 74.2 11.2 111 167 256 26 0.52
Y1 0.23 0.42 0.10 38.77 0.05 0.0047 0.3 5.40 3.45 104 16.8 10.6 5.4 2892 7.0 7.5 0.5
Y2 0.14 0.36 0.06 39.26 0.04 0.0032 0.3 5.88 3.17 301 45.6 10.7 2.3 2480 2.4 23.5 0.2
Y3 0.16 0.42 0.12 39.26 0.04 0.0074 0.3 5.33 5.32 141 20.4 10.4 3.7 522 2.7 9.6 0.3
Y4 0.18 0.28 0.12 39.16 0.05 0.0034 0.4 4.71 5.62 145 19.9 11.5 4.0 714 3.3 11.2 0.5
Y5 0.11 0.16 0.07 39.81 0.04 0.0022 0.2 2.94 3.06 138 28.5 10.0 2.6 2960 3.1 8.7 0.4
Y6 0.03 0.00 0.02 39.82 0.04 0.0038 0.2 4.03 2.07 135 19.0 10.4 1.1 1504 1.1 11.5 0.3
Y A 0.14 0.28 0.08 39.35 0.04 0.0041 0.29 4.72 3.78 161 25.03 10.6 3.16 1845 3.28 12.0 0.4
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Fig.1 Source rock value-normalized patterns of limestone soil from Suzhou area
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Table 2 Content grading standard of beneficial elements of limestone soil from Suzhou area

(R () =gt M52 ) RO )

o

SR i 0 e (ST e (S0 e ST e S0
P/ (mg-kg -1 ) >2000 6.25 1500—2000 6.25 1000—1500 0 750—1000 6.25 <750 81.25
K/ % >3.0 18.75 2.0—3.0 68.75 1.5—2.0 6.25 1.0—1.5 6.25 <I1.0 0
Ca/ % >5.23 37.5 3.02—5.23 56.25 0.93—3.02 6.25 0.36—0.93 0 <0.36 0
S/ (mg-kg -1 ) >248 37.5 186—248 31.25 150—186 6.25 122—150 0 <122 25
Fe/% >4.36 50 3.53—4.36 50 2.97—3.53 0 2.42—2.97 0 <2.42 0
Mn/ (mg-kg -1 ) >967 6.25 711—967 87.5 540—711 6.25 342—540 0 <342 0
Cu/(mg-kg']) >36.6 81.25 27.3—36.6 18.75 20.7—27.3 0 14.9—20.7 0 <14.9 0
Zn/(mg-kg_]) >116 0 89.2—116 0 68.0—89.2 31.25 51.0—68.0 68.75 <51.0 0
Sr/(mg-kg'] ) >312 0 204—312 18.75 147—204 6.25 78—147 75 <78 0
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Table 3 The value of element- movement( K) between limestone and soil from Suzhou area

+ IR B Al Si K Ca Ti Mn Fe v Cr  Cu Zn As  Rb  Sr Zv Pb Th

MR 11.2 124.8 38.8 0.17 8.4 18.2 15.8 16.5 17.9 0.25 2.6 1.35 35.6 0.09 63.0 2.43 56.7
12 13.7 156.1 25.5 0.12 9.5 20.2 15.5 17.2 17.3 0.26 2.7 1.34 33.0 0.07 78.6 2.36 53.3
01N o= 12.1 156.4 29.3 0.10 9.6 20.1 13.5 16.9 16.5 0.24 2.5 1.23 32.0 0.08 86.9 2.40 63.1

S1 13.4 130.1 44.9 0.11 8.0 17.8 18.4 18.4 18.5 0.24 2.8 1.42 40.8 0.07 56.7 2.42 27.5
S2 9.9 109.6 31.4 0.30 9.0 15.4 14.2 14.2 14.8 0.29 2.4 1.79 30.7 0.07 51.2 1.92 67.5
S3 12.4 136.6 40.5 0.19 8.8 18.5 15.3 17.2 15.9 0.24 2.6 0.94 36.1 0.11 60.1 2.75 60.0
4 9.1 99.5 32.5 0.23 7.8 19.5 14.4 14.6 20.4 0.24 2.8 1.42 31.6 0.12 59.8 2.58 77.5
S5 9.8 142.1 47.4 0.09 8.8 17.8 15.7 17.6 20.1 0.25 2.4 0.94 37.7 0.06 81.4 2.67 57.5
S6 12.6 131.0 36.3 0.12 8.3 20.2 16.9 16.9 18.0 0.26 2.6 1.60 36.7 0.07 68.6 2.25 50.0
S7 15.1 148.0 33.1 0.14 9.0 18.3 16.8 18.0 17.7 0.25 2.8 1.32 33.9 0.06 75.3 2.50 57.5
S8 11.9 160.3 28.5 0.09 9.8 17.6 14.8 18.0 16.7 0.26 2.4 1.42 33.5 0.07 82.9 2.25 57.5
S9 13.9 144.9 26.4 0.06 9.5 23.4 15.5 17.4 17.5 0.22 2.5 1.51 32.6 0.06 79.3 2.17 45.0
S10 14.4 171.9 20.9 0.15 9.5 22.7 15.2 17.4 18.5 0.31 3.4 1.13 33.2 0.07 8l1.1 2.42 60.0
S11 14.9 160.8 18.0 0.20 9.5 21.0 14.8 15.5 14.6 0.24 2.7 1.13 31.3 0.11 74.4 2.67 55.0
S12 11.9 151.0 26.0 0.09 9.8 18.0 15.8 17.2 19.0 0.25 2.4 1.51 33.5 0.07 78.4 2.17 45.0
S13 12.4 168.9 31.3 0.11 9.0 19.8 13.3 17.2 16.7 0.25 2.3 1.23 31.3 0.07 82.3 2.17 67.5
S14 12.3 162.7 32.3 0.09 9.5 19.8 13.3 16.5 15.1 0.22 2.6 1.13 32.9 0.07 87.2 2.50 62.5
S15 12.3 154.1 28.1 0.10 9.8 18.8 13.8 16.9 15.9 0.24 2.6 1.32 32.9 0.11 89.6 2.67 85.0
S16 11.5 140.1 25.4 0.12 10.0 22.2 13.8 16.9 18.3 0.22 2.4 1.23 30.7 0.06 88.4 2.25 37.5
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Table 4 Correlation matrix of K between limestone and soil from Suzhou area

Al Si K Ca Ti Vv Cr Mn Fe Cu Zn As Rb Sr Zr Pb Th

Al 1.00

Si 0.60" 1.00

K -0.62*" -0.55* 1.00

Ca -0.42 -0.74"" 0.19  1.00

Ti 0.29  0.68"*-0.58" -0.55" 1.00

v 0.47 0.52* 0.14 -0.77" 0.16 1.00

Cr -0.30 -0.29 0.47 -0.20 -0.39 0.27 1.00
Mn 0.44 035 -0.37 -0.38 0.31 0.11 0.12 1.00

Fe 0.34 -0.22  0.29 -0.05 -0.48 0.49 0.41 -0.16 1.00

Cu =004 0.05 -0.21 0.28 0.00 -0.15 0.04 -0.21 0.03 1.00

In 0.44 0.15 -0.31 0.04 -0.12 0.08 0.19 0.37 0.25 0.39 1.00

As -0.15 -0.47 -0.09 0.32 -0.11 -0.30 -0.02 -0.25 0.18 0.26 -0.23 1.00

Rb 0.10 -0.11  0.62*-0.12 -0.51* 0.60* 0.36 -0.28 0.80*20.09 0.13 -0.16 1.00

St -0.15 -0.24 -0.02 0.48 -0.27 -0.48 -0.19 -0.01 -0.25 -0.15 0.25 -0.24 -0.14 1.00

Ir 0.22  0.76**-0.33 -0.85™ 0.75"*0.41 -0.01 0.45 -0.43 -0.21 -0.08 -0.38 -0.28 -0.26 1.00

Ph 0.13 010 0.14 -0.07 -0.21 0.12 0.05 0.06 0.06 -0.35 0.38 -075* 0.30 0.62* 0.10 1.00

Th  -0.33 -0.02 -0.15 0.29 -0.01 -0.48 -0.25 -0.20 -0.62* 0.25 0.05 -0.08 -0.45 0.54* 0.08 0.27 1.00
T o# 760,01 KT, *7E0.05 KTAL.
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Table 5 Score of principal component factors of K between limestone and soil from Suzhou area

TTE PC1 PC2 PC3 PC4
Si 0.92 -0.03 0.06 0.05
Zr 0.87 -0.11 0.02 -0.38
Ca -0.85 -0.37 0.08 0.27
Ti 0.78 -0.37 -0.27 -0.11
Al 0.64 0.23 0.08 0.60
K -0.58 0.50 0.10 -0.54
Mn 0.57 -0.03 0.16 0.18
Rb -0.21 0.89 0.18 0.00
Fe -0.22 0.86 -0.07 0.38
v 0.53 0.76 -0.03 -0.09
Th -0.15 -0.69 0.38 -0.08
Cr -0.19 0.57 0.03 -0.14
Pbh 0.07 0.14 0.95 -0.09
Sr -0.32 -0.40 0.75 0.08
As -0.40 -0.13 -0.73 0.25
Zn 0.14 0.13 0.47 0.74
Cu -0.14 -0.17 -0.26 0.56

T2/ % 27.78 21.94 15.35 11.97
ZI %/ % 27.78 49.72 65.06 77.03
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Evaluation and movement of elements in limestone-soil
from Suzhou area, Anhui Province

CHEN Song'” GUI Herong'” SUN Linhua'?
(1. School of Earth Science and Engineering, Suzhou University, Suzhou, 234000, China;
2. Engineering Research Center of Coal Mining Exploration, Suzhou, 234000, China)

ABSTRACT

Based on field sample collection and laboratory analysis, the characteristics of soil quality, as well as the
movement of elements between limestone and soil and its characteristics were investigated. The results showed
that the elements which indicated soil fertility in limestone soils can be divided into three types: P and Sr are
lacking, K, Ca, Fe, Mn and Cu are rich, and S and Zn are average; Ca, Cu and Sr are deficient in the
movement from source rock to soil. However, the other elements are enriched. Four components accounted for
77.03% of the total variance, which showed that Si, Zr, Ca, Ti, Al, K and Mn were dictated by the
chemistry behavior( PC1), while Rb, Fe, V, Th and Cr were clearly influenced by the region-environment
(PC2). The third(PC3) and fourth factors( PC4) had significant contribution to elements Pb, Sr, As and the
Cu, Zn, respectively, suggesting PC3 and PC4 were related to human activities.

Keywords: movement of element, soil, evaluation, Suzhou area, principle component analysis.



