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Reconstructed Soil Vertical Proﬁle Heavy Metal Cd Occurrence - and Its

Inﬂuencmg Factors ‘ “ -~
HU Qing- -qing' , SHEN Qiang’, CHEN Fei1 Y_[N Bing', ZOUs H(;.n“g—gdangl‘,‘,f ZHUANG Hongij“uanl,
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(1.School of Eatth and Env1r0nment Anphui U-mversny ofSCJ,ence and Technology, Huaman 232091 China; 2. School of Geodesy and
Geomatics, Anhii University of Science and Technology Hbainan 232001, Chma) a A

Abstract:. Aiming at.the problem of heavy metal Cd pollution in mining wasteland under the high background value and superp(;sition
area’of the' historical mining source, a total of 30' samples werelcolllelcted from the reclaimed soil of a histerical sulfur mine in Southwest
Chinal Tﬁer total/€ontents of Cadmium (Cd) , €hromitm (€r). ,}_Ni‘z:kel (Ni), Arsenic (As), and Mercury (Hg) in soil samples were
analyzed. Scanning electron microscopy-electron diffraction 'éf).ectroscopy (SEM-EDS) and BCR method for continuous extraction of
heavy méials were used to analyze the occurrence of Cd under different soil thicknesses. The effectiveness of heavy metal Cd was
evaluated by the risk assessment coding method (RAC) , and the ratio of secondary phase and primary phase (RSP) was obtained. In
addition, the changes in Cd morphology under different physicochemical properties were discussed. The results show that the
concentration factor of Cd in the five heavy metals is the highest over 4. Through the morphological characteristics, it can be found that
there are mainly subangular and angular particles in the samples. The resulting energy spectrum characteristics at different depths were
similar, and all sampled contained Cd, Fe, S, and As. Isomorphs of Cd element were observed. According to the potential risk
assessment of Cd, the RAC results show that the risk is medium or below, while the RSP results may lead to serious pollution except for
the bottom layer. The total amount of heavy metals is the most important factor affecting the distribution of Cd forms, followed by pH,
organic matter, and CEC. The results of this study can provide scientific basis for further understanding the activity, migration rule,
biological toxicity, and occurrence form of Cd in profile soil.

Key words :reconstructed soil; occurrence form; scanning electron microscope-electron diffraction spectra analysis; different thickness

of soil layer; influencing factors
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Table 1  Morphological extraction process based on BCR
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Table 3 Characteristics of heavy metals of profile soil
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0~25 0.10 3.14 1.06 £0.93 1.29 1.76 87.74 4.08
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Fig. 4 Two evaluation results of Cd under different soil layers

(P <0.01), 24 2 EA G, Hrp Cd AT A b
FIE R B, 1 0.948. WHRIZ (0 ~25 em) HIE)Z
(50 ~75 ecm) AHR RBAHML, Cd & 5RES TR
FAHOCHE M5 59 R PE U |l i RS AT S e Y
AHFNERK 0.9 LU (P <0.01) , BB Cd Y35 Pk B
A A N

2.4.2  TIERIE (pH H)

T IEFRARE (pH ) S5 00 4 R A7 S

YA S R A ot 7R SR RS ﬁﬁﬁﬁ%ﬁu%z

60 1000

- 758 4 100
— PR *
40 t A =
— )
N s * 110
| T

F4 AELELIE Cl REEESHSHEXXRY
Table 4  Correlation matrix of the total heavy metal Cd

and four forms in different soil layers

. Cd &2
EEREE 0~25c¢m 25 ~50 ¢cm 50 ~75 ¢cm
F1 0.907 ** 0.970 * 0.992 **
F2 0.848 ™" 0.993 0.997 **
F3 0.948 ** 0.943 0.967 **
F4 0.835 ™" 0.358 0. 063

1) # o FoR M EEAHIE(P <0.01)
— ,pH ek AR 25 T 35 S B - Z B A W o TEOE
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Table 5 Mass fraction of four forms of Cd in different soil layers under different acidity and alkalinity/%

FIZ(0~25 cm)

W2 (25 ~50 cm)

JEJZ(50 ~75 cm)

B {4 ik Bk Pk iy ik Bkt [igis ik Bk Pk
4.76 ~6.41 7.09~7.51 7.79~8.05 4.92~6.26 6.71~7.45 8.02~8.12 5.61~6.17 6.54~7.35 7.60~8.11
F1 24.03 14. 89 16. 06 28.74 14.29 14.29 14.79 11.75 19.23
F2 33.48 60. 37 61.93 61.81 64. 86 62. 67 69. 16 59.29 34.62
3 7.08 6.12 6.42 4.72 4.00 8.29 7.00 3.28 8.65
F4 34.55 18.35 15. 14 4.13 14. 86 16. 13 8.59 24. 86

34.62
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