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Fig.2 Box plot of total Cr and Cr( VI) in polluted soil
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Fig.3 Total Cr and Cr( VI) concentration distribution at different soil depth
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Table 1  Concentrations of different forms of Cr in polluted soil
Cr & ht (mg/kg)
KA 5 b Bk
T s g e fnas s
Al 606.5 39.72 88.72 97.28 465.0
Bl 651.8 49.52 96.76 99. 80 443.6
Cl 557.8  47.80 99.92 112.8 480.8
D1 559.5 63.72 160. 6 206. 4 726.8
A2 538.5 48.08 117.1 128.4 546.0
B2 561.2  55.72 139.8 164.3 644.6
C2 590.5 52.64 122.3 154.6 638.1
D2 658.5 61.88 176.9 237.0 893.9
A3 580.0 52.72 89.04 101.2 453.0
B3 595.0  60.6 164.2 199.4 764.0
BKME 658.5 63.72 176.9 237.0 893.9
/M 538.5 39.72 88.72 97.28 443.6
EHIE 590.5 53.24 125.5 150. 1 605.6
TRERE(%) 6.74  13.98 26.31 33.63 25.46

T ORFEG T TR 1.2 3 ARIFRAE AT 1 RFES 2 ORFERT 3;A /20 ~20 em +3%
J2,B & 20 ~40 em 1382 ,C J£40 ~60 cm +3EZ,D & 60 ~80 cm +3EZE,
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Table 2 Statistical analysis of constant and trace components in polluted soil
15 B T T R B i
WM mME FHME (mg/kg)  {HAHEK WM w/ME FHE (mg/ke)  fEATE
Si0, 51.52  49.05 50.34 1.59 64.87 0.78 Co 18.4 15.3 17.18 5.85 12 1.43
Al, Oy 13.06 12.74 12.89 0.79 12.84 1 Cr 1975 1350  1642.5 15.22 66 24.89
CaO 7.35 6.91 7.09 2.1 4.1 1.73 Cu 33.7 30.3 32.12 2.81 23 1.4
Fe, 05 5.48 5.18 5.33 1.59 4.64 1.15 Ga 15.1 10 11.69 16.29 14.8 0.79
K,0 2.756  2.649 2.69 1.16 2.34 1.15 Hf 3.7 1.8 2.63 31.87 7.7 0.34
MgO 2.54 2.5 2.52 0.59 1.88 1.34 La 41.4 24.7 34.6 14.65 35 0.99
Na, O 1.612  1.493 1.57 2.43 1.7 0.92 Mn 973.1 783.7 869.66 8.09 705 1.23
As 13 11.3 12.02 4.57 11 1.09 Nb 17.2 12.8 15.68 8.12 14.8 1.06
Ba 507.6  490.5 497.43 1.1 535 0.93 Nd 35 20.3 28.22 14.49 26 1.09
Br 4.3 2.9 3.7 14.13 3 1.23 Ni 34.2 22.2 26.26 15.43 32 0.82
Ce 84.4 80 82.45 1.75 1.4 58.89 P 652.4 628.6 644.26 1.06 515 1.25
Cl 206.6  167.1 185.46 6.32 215 0.86 Pb 27.7 20.3 24.64 9.55 22 1.12
Rb 9.1 56.4 68.87 20.45 100 0.69 \Y 84.3 81.5 82.99 1.09 82 1.01
S 687.6  336.5 477.3 25.93 140 3.41 21.1 12.7 15.56 19.48 26 0.6
Sc 15.5 13.3 14.42 4.46 10 1.44 Zn 458.5 105.5 275.8 52.22 62 4.45
Sr 168. 1 151.1 156.6 3.56 175 0.9 Zr 133.7 115.4 122.18 4.59 230 0.53
Th 17.9 11.6 15.23 14.58 11 1.39 pH 8.40 7.86 8.12 2.28 / /
Ti 3785 3722 3752 0.63 3845 0.98 || AHF 9.29 7.28 8.06 7.54 13.4 0.6

TE A HUBTRE SHEN AR 08 5L, BRI T Ll AR B B e £ —— - et BB R S0t U5 58 (2016—2020 4F) ) s HoA S8 AR AN 35 5t
{HAR SEHE P IR RS L2 o Si0, (AL 05, Ca0 Fe, 05 K, 0 MgO Na, O A7 LI A L0 /2%

Yl 33 rp 25 2H 00 028 S R B =, Zn (HE FTS
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AT Y, Jry# 7 A2 15 G s MgO 4 73 1 78 5 R 4K
MK, A 0.59, BEH] MgO i35 G373 v 149 73
USR8

B4 16 b B 7 8 5 B F R LR R
M e, T SR A A BOR T 50 1o A4S
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Sy KSRUTHE , iE R RE SIS, 15 B0k 1 S 4
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PG R T X RS A AL RE T A R 2, 5 H
pH (R R E 55 15, 8 E S EAECORT 10 BT
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1.12.1.09.1.09.1.06.1.01 ,1.00, HAthzH /08

HREAEESICT 1.0, Horb HE JTR A SER
BRIk, A0 0. 34, Zr JUER WY1 S L0 & T
Hf, 2 0.53, HE Fl Zr )8 WA B R Rl R T &, 15
FaE , INUBGT R 0 &, W ISR = Wy IR Xt ik 1)
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Research on Geochemical Characteristics of Soil in a Chemical Industrial
Factory Site in Jinan City

ZHAO Qing-ling, AN Mao-guo, CHEN Hong-nian™ , WU Xiao-hua, LI Qing-cai, WANG Cai
(Lunan Geo-engineering Exploration Institute of Shandong Province, Yanzhou 272100, China)

HIGHLIGHTS

(1) The horizontal and vertical distribution characteristics of Cr( VI) and total Cr in sampled soil were illustrated.

(2) The existing forms of Cr were investigated and the results show that the content of exchangeable Cr is roughly
equivalent to Cr( VI).

(3) The impact of physical and chemical indexes on total Cr and Cr( VI) was studied. The effect of pH of soil on
total Cr was obvious.

(4) Cluster analysis indicated that the accumulation of Cr was caused by anthropogenic pollution.
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ABSTRACT: With the upgrade of urban industrial distribution, high pollution and energy-intensive companies were
closed and moved. It is of great importance to investigate the geochemical characteristics of these abandoned soils
for risk control of polluted sites. 100 soil samples at the site of a former chemical industrial factory in Jinan were
collected and 42 indices, including concentration of total Cr, Cr( VI) and pH were analyzed to understand the
geochemical characteristics of the site. Results show that total Cr concentration of the collected samples was 1025 -
2450 mg/kg and Cr( VI) concentration was 557.0 —996.5 mg/kg (46.77% of the total Cr). At soil depth
ranging from O to 80 ¢cm, concentration change of total Cr and Cr( VI) was not significant. With the increase of soil
depth, proportion of exchangeable Cr tended to decrease while residue Cr tended to increase. Total Cr concentration
showed negative correlation with pH value while Cr( VI) did not show significant correlation with pH value. Cluster
analysis demonstrated that the source of Cr in the site soil was different from that of other elements, which was
mainly caused by the man-made pollution due to long-term heaps of chromium slag at the chemical plant. The other
components had similar natural sources to the soil in the country and the Huang-Huai-Hai Plain.

KEY WORDS: geochemical characteristics; total Cr; Cr( VI) ; soil; cluster analysis; chemical industrial factory
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