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Table 1 Partical physical and chemical properties of materials
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H AR 2 R
pHIA A A Cu Zn Pb cd Cr
ER 8.09 1.08 2.13 254.54 336.87 124.11 0.25 541.19
IR R bR >7.5 100 300 170 0.6 250
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Table 2 Amounts of heavy metal elements added to tailings

. B4R GBI/ (mg/kg)
¥k EW
cK  KF1 o KF2 KP3 O KP4
Cu  CuSO, 0 50 100 200 400
cd cdcl, 0 1 5 10 25

SE UG AEL ) S TR A AT 3 H AR DX P A
YIRAEE R, 2021 4E 5 A 1 HEkk K/h—3 H
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T E RS (3 0.85 mm i) 0.1000 g, &
T 100 mL A KA, A ZKIE AL S SN 5 mL
WHLER, O B— NI sF, el K
RZZ M, Frikn iR 4 i B O & 7 A iR
. B e 2R AR, MEA BB ST
I, v, ZEWIA 300 g/L H,0,10 ¥, FAS
WrBE 2 IF IO, DARIR N 78 43 3047« BN # A 1
5 10~20 min, ¥ 5 HIMA H0, 5~10 .
WRE 3K, BRHAEBREEAE, FHn#k
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Fig.1 Emergence rate of alfalfa under Cu stresses
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Fig.2 Dry weight of overground and underground parts of
alfalfa under Cu stresses
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Fig.5 Content and accumulation of Cu in different parts of Alfalfa under Cu stress
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Table 3 BCF and TF of different parts of Alfalfa for Cu under
Cu stress
WEMERRE WTHERRSE HBAH
CK 0.046+0.007 9b 0.0354£0.002 4b  1.69+0.096a
Cu-50  0.063+0.000 95a 0.10+0.027a 0.66+0.16a
Cu-100  0.051+0.002 6b 0.031+0.005 6b  1.75+0.040a
Cu-200  0.044+0.001 4b 0.024+0.001 Ob 1.20+0.33a
Cu-400 0.067+0.000 79a 0.097+0.011a 0.70+0.089a
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Table 4 BCF and TF of different parts of Alfalfa for Cd under
Cd stress
W EREERY HMTHEERE  HBERN
CK 0.47+0.062b 0.65+0.016b 0.60-+0.06a
Cd-1 0.57+0.027a 1.87+0.33a 0.47+0.10a
Cd-5 0.51+0.028ab 0.96+0.056b 0.53+0.060a
Cd-10 0.43+0.0055b 0.78+0.027b 0.47+0.10a
Cd-25 0.48+0.030b 1.10+£0.27b 0.44+0.08a
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Absorption and Transport of Heavy Metals Copper and Cadmium in
Alfalfa from Vanadium-titanium Magnetite Tailings

LU Sai', GU Haihong"***, Al Yanjun', LI Zezhao', LI Fuping'***, ZHOU Zheng’

(1.College of Mining Engineering, North China University of Science and Technology, Tangshan 063210,
Hebei, China; 2.Hebei Key Laboratory of Mining Development and Security Technology, Tangshan 063210,
Hebei, China; 3.Hebei Industrial Technology Institute of Mine Ecological Remediation, Tangshan 063210,
Hebei, China; 4. Tangshan Key Laboratory of Resources and Environmental Remote Sensing, Tangshan
063210, Hebei, China; 5.College of Mechanical Engineering, North China University of Science and
Technology, Tangshan 063210, Hebei, China)

Abstract: Phytoremediation technology is widely used in ecological restoration process of abandoned mines,
and the ability of plants to absorb heavy metals should be taken into account. In order to explore the
absorption characteristics of Cu and Cd in the tailings of vanadium-titanium magnetite by the restoration
plant alfalfa, Cu and Cd were added externally to the tailings to simulate different pollution levels. After
three months, the occurrence forms of Cu and Cd in vanadium-titanium magnetite tailings, the growth of
alfalfa and the absorption and transport of Cu and Cd in alfalfa were analyzed to study the absorption and
transport characteristics of alfalfa under Cu and Cd stress. The results showed that after three months, Cu
mainly existed in acid-soluble form and Cd mainly existed in oxidizable form, the ecological risk was
relatively high. The addition of Cu could inhibit the emergence and shoot growth of alfalfa, but the uptake of
Cu by alfalfa increased significantly. The uptake of Cu by the shoot and the ground increased by
1.78%~109.62% and 48.46%~463.11%, respectively. The shoot was the main enrichment site of Cu. Cd
was mainly accumulated in the roots of alfalfa. With the increase of Cd stress concentration, the ability of
alfalfa to transfer Cd from root to shoot increased. The results can provide a theoretical basis for the study of

phytoremediation technology in mining areas.
Keywords: Vanadium titanium magnetite tailings; Heavy metal copper; Heavy metal cadmium; Alfalfa;
Absorption characteristics
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