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Table I The basic physical and chemical properties of the mine tailings and biosolids

pH EC oM AN MK & Cu M Zn & Pb M cd

(mS/cm) (g/kg) (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
R A 7.0 0.57 0.23 0.00 1.94 1216 443 2.7 1.0
TENRY” 4.0 0.20 0.13 0.01 29.15 578 27 3.9 ND*
T 5 5.9 8.64 332.6 2.45 86.48 5.18 347 1824 98 1.7
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Fig. 1 The pH changes in biosolids amended mine tailings

from Dexing under different addition rates of Ca (OH),
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Table 2 The effect of biosolids on the water holding

capacity of two mine tailings

JiSeiRes Tk (g/kg) H (B FE7K 3 (g/kg)
T 13.1 281.4
TB50 16.6 285.8
TB100 21.1 321.5
TB200 42.4 385.0
D 8.3 332.4
DBS50 14.7 354.8
DB100 18.3 366.1
DB200 29.1 418.4
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Table 3 The effects of biosolids on the pH, EC and phytoavailable

Cu, Zn in mine tailings from Tongling and Dexing

Ak P pH EC AR Cu 13 Zn

(mS/cm) (mg/kg) (mg/kg)
T 6.93 0.57 0.00 0.05
TB10 7.02 0.88 0.01 0.10
TB30 7.07 1.26 0.13 0.23
TB50 6.93 1.78 0.21 0.39
TB100 7.00 2.56 0.42 0.93
TB130 6.91 2.70 0.48 1.47
TB170 6.80 3.27 0.73 1.85
TB200 6.76 3.40 0.93 2.64
D 3.69 0.20 42.65 0.77
DBI10 3.79 0.62 20.11 523
DB30 4.02 0.99 597 13.18
DB50 4.30 1.54 1.95 16.18
DB100 4.70 2.72 0.23 10.26
DB130 4.81 2.93 0.21 7.62
DB170 4.95 3.28 0.16 3.10
DB200 5.27 3.63 0.11 0.98
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Fig.2 The effects of biosolids addition on root length
of barley in Tongling tailing
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Fig. 3 The effects of biosolids addition on root length

of barley in Dexing tailins

Sk 0.668 F1 -0.674 (P<<0.05) o ALK&
A FHAS BEMRRE AL R (1 R AR A . Y
AR E R Z 402 pHL #h9r SRS
PR A

M 3 TTAN, BEAE TS YR RGN, FEN AT pH
M 3.69 #E N 5.27, v WLy5 et B VR RS IR
FAVER . RIAEYS RN N 10 ~ 100 g/kg B, £l
MRAD IR R AR A B G I o RS Ve H
H>100 g/kg LA, B pH ilt—3FHtm, (HY
fe R BT Ve R AALTS EC i hn, HArvsie
FH& 100 g/kg WL T2 mS/em. % EC KT 2
mS/cm I, RN A LLZBE, 1 EC /£ 2 ~4mS/cm
I, K2 B SR A Ko Bk 2 o ),
PRI B A IS P A &4 100 ~ 200 g/kg 1K
A2 AR A 32 2N 1 32 3 R 3 e e () 3 )

T R R ZZ MR AN 52 B o0 DR 255,
WEAHH Cu BUIMKE. EHTRIMAEN 0 ~ 100
g/kg, H Cu WAV IEA PG I AR PR, T
VG R 100 g/kg LLS, pH JHi, B Cu.
Zn BPEAG, IXLLI L BRI AR IO AR AR, (H B AN
ThiE, BOSIHINR AR E 2R 5

AP 2 B EAR pH 451, CaCly
PEIA R Zn & BEBEAE 15 YR I I 239 0 5 39
A, ByS R I 100 g/kg LU, B4R Zn (1)
SEAEAWIE N, "E s T pH 7, CaCly $2HL
A Zn FREHBOSIES . = pH 2 FEAKH %
A Zn AR, UWH Zn X IERRRRE 0 UK.

ik pH, mighsr, DLA GRS %H#A Cus Zn
HOEHNERMP K B R . A T ik ), s

WEHb—V5 4 Ca(OH), ™5 )5, il pH ¥J7E 6 ~ 7
RIS B AR A IR A T o SEa0 R BL,  BlAE V5 e
()T FH S 1S 0, Y R (1) R Z2 AR R A S AL
il 2z R b A R B AR N, (B 4), AR 575k
it FH 2 18] R AR G PE R F DA 7R y = -0.4156x +
83.145 £, MK AK r=0.9441. 7£ EC. %% Cu.
Zn PR AR DG HE 2 b, & TS R A Ak 2 AT
XKy 3R 0,992, -0.927. -0.902. £t AT K
T pH J5, WA Cu. Zn R, FEAXHY
HERARIEFAEE (R 4) . NIk, 24 Ca(OH), Ty
FR-15eiRAY pH 22—V G, EAkER T
HE R AT

100
90 y=-0.4156x + 83.145

R?=0.9441

WA (mm)

0 50 100 150 200 250
IR (g/ke)

4 BAMTATREAERMBIKEXLET TR
5140 R
Fig. 4 The effects of biosolids addition on root length of

barley in Dexing tailings after pH adjustment by Ca (OH),
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Table 4 The effects of biosolids on the pH, EC and

phytoavailable Cu, Zn of Dexing mine tailings

pH EC L Cu HHK Zn

(mS/cm) (mg/kg) (mg/kg)
D 6.2 0.448 0.00 0.00
DB10 6.34 0.765 0.00 0.00
DB30 6.59 1.143 0.00 0.00
DB50 6.83 1.666 0.00 0.00
DB100 6.97 2.500 0.06 0.04
DB130 7.09 2.870 0.08 0.05
DB170 7.32 3.090 0.12 0.09
DB200 7.54 3.430 0.14 0.12
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Ecotoxicological Effects of pH, Salinity and Heavy Metals on the Barley
Root Elongation in Mixture of Copper Mine Tailings and Biosolids

LIMin"*®, LUO Yong-ming'**, SONG Jing'?, ZHANG Dian-Shun'*
( 1 Soil and Environmental Bioremediation Research Centre, (Institute of Soil Science, Chinese Academy of Sciences), Nanjing 210008, China;
2 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing 210008, China;
3 Graduate School of the Chinese Academy of Sciences, Beijing 100049, China;

4 Hebei Agricultural University, Baoding, Hebei 071001, China )

Abstract:  Using root elongation experiment of barley, the suitability of sewage sludge (biosolids) collected from
Wuxi Wastewater Treatment Plant for revegetation of copper mine tailings was studied. The results showed that when
the biosolids applied at 0 ~ 200 g/kg, the application of biosolids increased the acidity buffering and water holding
capacity of the tailings. In the mixture of Tongling tailings and biosolids, the main factor that inhibited barley root
elongation was salinity which increased as biosolids increased. In the mixture of Dexing tailings and biosolids, the pH
and salinity were significantly correlated with biosolids application rates. The CaCl,-extracted Cu decreased as the
organic matter increased. The CaCl,-extracted Zn was sensitive to pH change. When biosolids was applied at 0 ~ 100
g/kg, the root length increased with increasing of pH values and decreasing of Cu concentration. And when biosolids
was at 10 ~ 200 g/kg, the root length was inhibited due to the high salinity.

Key words: Copper mine tailings, Heavy metals, Biosolids, Root elongation, Ecotoxicological effects



