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Element geochemistry of selenium—enriched soil and its main sources in
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Abstract: The problem of how to use geological results or data, especially from the eco—geochemical survey engineering, has been
an issue attracting extensive attention since the 21" Century. By studying the regional eco—geochemical survey and some petro—
geochemical survey data of Se distribution in soil, the authors investigated and summarized relevant selenium— rich soil space
distribution characteristics in Jiangsu Province, element geochemistry, material sources and genetic types, and some other problems.

The main research results are as follows: 1) The proportion of selenium—enriched soil is less than 3% in Jiangsu Province, and Se
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concentration in the selenium—enriched soil is generally 0.3—15.0 mg/kg. In addition,, there are restively higher element values of S,
TOC (total organic carbon), Zn, Sb, Cd, Pb, As, Cr, Ni, Fe, etc., in the soil; 2) the above selenium—enriched soil can be divided into
6 genetic types, i.e., the original rock weathering residual type, coal gangue weathering migration type, local lacustrine sediments
Se—rich type, coal flyash type, superposition type of some heavy metals pollution, and polymetallic mineralization associated type.
Meanwhile, the utilization values of the original rock weathering residual type selenium—rich soil are the highest and it is mainly
from acid soil environment in southern Jiangsu Province, and this type Se—rich soil is the main production area of Jiangsu’s natural
selenium—rich agricultural products; 3) the material sources present multi—origin compound attributes in the Se—rich soil, and they
are manifested as three main material forms in the Se—rich soil, namely the congenital materials sources of natural origin , acquired
materials sources of man—made origin, and compound materials sources of natural and man—made common origin; 4) there exist
significant positive correlation between Se and S, TOC, etc., in the Se—rich soil formed by congenital materials sources of natural
origin, and the values of some heavy metals such as Cd, Zn, Pb and As rarely exceed the standards of national farmland security
utilization in this kind of Se—rich soil. Moreover, the category or thickness of this kind of Se—rich soil are not restricted by the

cultivated layer, and the most thick soil of Se—rich areas can exceed 2 meters in depth.

Key words: selenium— enriched soil; elements geochemistry; origin, ecological geochemistry; geological survey engineering;
Nanjing; Jiangsu Province
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Fig.1 Sketch map of geological background in Jiangsu Province
1—Holocene ; 2—Members in Gehu Formation; 3—Members in Qizui Formation; 4—Members in Xiashu Formation; 5—Sedimentary rock ; 6—Metamorphic

rock ; 7— Intrusive rock ; 8— Volcanic rock ; 9— Alluvium deposit; 10— Alluvial—marine deposit; 11— Lacustrine deposit; 12— Marine deposit; 13— Alluvial—

marine deposit; 14—Fault and its serial number; 15—Geological boundary; 16—Boundary of lithology and lithofacies; 17—Soil in selenium—rich area
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Fig.2 Spatial distribution of the main Se—rich soil areas in Jiangsu Province
1—-Selenium deficient area; 2—High background area of selenium;3—Selenium—rich area;4—Main distribution areas of selenium—rich soil
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Table 1 Eigenvalue statistics of Se concentrations(mg/kg)in some genetic types of double-layer soil in Jiangsu Province
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Table 2 Analytical results of some elements concentrations (mg/kg)from the typical Se-enriched soils in Jiangsu Province

FES  pH Se S P Mn Fe As

Cd

Hg Cu Pb Zn Cr Ni Corg. CEC

TNR46
TNRS50
TNR66
TNR67
TNR88
TNRY4
TNR108
TNR117
TNR118
TNR119
TNR130
TNR144
TNR145
TNR146
TNR147
TNR151
TNR152
TNR153
TNR157
TNR159
TS0025
TS0703
TS0767
TS0791
TS0895
TS1060
TS1295
TS1356
TS1446
TS1658
TS2008
TS2038
TS2617
TS2797

5.62
5.80
5.95
5.60
5.97
6.34
5.92
5.40
5.15
5.30
5.46
5.00
5.81
5.37
6.08
5.44
5.30
4.98
6.88
5.54
8.04
7.94
8.21
8.17
8.16
8.62
8.92
7.98
8.42
8.09
8.03
7.68
8.29
8.16

0.63
0.44
0.48
0.52
0.49
0.45
0.50
0.48
0.51
0.53
0.45
1.68
4.01
2.05
2.84
1.71
2.65
1.93
0.56
0.46
0.37
0.36
1.12
0.39
0.56
15.0
5.24
0.9
0.76
0.48
0.45
3.19

494
398
439
431
386
555
773
402
461
441
829
1335
1909
1606
2134
1152
1458
1435
799
654
933
642
387
616
674
774
362
916
410
689
633
1028
1.68 477
0.42 1117
TS2988 835 0.84 320 720 830 4.09
TS3102 836 0.35 340 1110 760 3.6

609
656
720
683
637
981
674
853
669
896
1097
668
656
688
708
651
628
597
831
796
1550
3166
2411
1259
1524
1048
1269
1540
992
1312
1446
1847
1087
1523

492
250
333
343
337
494
195
360
374
533
344
288
520
302
408
130
182
177
289
365
926
717
790
565
937
221
206
535
723
472
539
402
708

3.08
2.18
291
2.73
2.47
2.32
1.80
2.36
3.12
3.04
2.79
3.32
4.74
3.82
3.98
2.48
3.21
2.98
2.29
2.8
4.79
3.6
4.13
3.13
4.77
3.37
2.7
3.38
3.81
2.85
3.24
3.06
3.79
503 2.66

10.1
8.06
9.71
8.53
7.48
5.29
5.19
6.39
8.92
8.04
6.35
8.7
12.2
12.2
11
7.87
9.99
9.25
6.04
9.01
17.6
14
13.9
12.6
20.1
15.5
11.7
12.9
13.6
9.25
14.2
10
17.7
8.42
18.2
13.9

0.62
0.18
0.19
0.17
0.24
0.34
0.21
0.16
0.18
0.24
0.22
0.29
0.50
0.29
0.45
0.28
0.56
0.29
0.33
0.23
0.3
0.35
0.24
0.2
0.37
0.56
0.44
0.26
0.25
0.18
0.22
0.26
0.24
0.21
0.36
0.25

0.068
0.072
0.085
0.14
0.13
0.27
0.15
0.26
0.15
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Fig.3 Correlation between Se and other element concentrations in typical Se—enriched soil
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heavy metals in southern Jiangsu; d1,d2—Se—rich acid soils in southern Jiangsu
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Table 3 The statistics of relevant element content (mg/kg) in some Se-enriched rock in Jiangsu Province
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Table 4 Basic features of Se-rich soil from different genetic types in Jiangsu Province
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