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Pollution Characteristics and Phyt0t0x1c1ty of Heavy Metals in the Soil Around Coal

| 4

Gangue Accumulation Area :
SHANG Yu, SANG Nan I & F il -" o

v 1 ]
A

(College of Environment a-nd Resources Shanxi Univ ersHy Tal\ uan 030006 Chma) ;

Abstl.'act Coal gangué release% heavy metals and other pollutans [Pmugbm’eathermg and rain conditions” du‘rlng the natural ac@umulauon process, which causes seios J
ec olog].cal risks to the furroundmg soil environment. This study aimed to andlyze the content of heavy metals in the soil around a coal gangue dump and to explore the phytoloxrc"‘
effects induced by thie exposure of soil samples to comprehensnely Msess the e.cologlcal risks of the soil azgfind lyé coal gangue lccumilation area. The restt® showed®hatithe
average/contents off Cd, Ph,"ahd Zn in the soil around the codl gangue agtumulation area exceeded the backgréund values of soil elements in Shanxi Province, and thefeontent
offheavy metalsin the oil fiist increased and then decredsell with the'distance from the coal gangue dump. The enrichiment factor results also showed that the pollution of Cd,

Phy, aﬂﬂ Zn ih the soil was seriousi=The growth of barle} seedlings [was, inhibited. aftex B@xposure to the soil at different distances from the gangue dump, and some soils could
induce lhe decrea%e i’ chloroph} Il'and the increase in MDA content ; #the 1ncrease" in SOD, POD, and GSH activities; the significant decrease in CAT activities; and the
decrease n mitotic index (MI) and significant increase in micronucleus rate (MN) in root tip cells. The Pearson correlation coefficient showed that Cr, As, and Zn were
significantly positively correlated with the shoot weight, root weight, and micronucleus rate of barley, whereas Cu and Pb were significantly negatively correlated with the
chlorophyll and micronucleus rate, respectively.

Key words: coal gangue; heavy metal pollution; barley; phytotoxicity; oxidative stress
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Table 1  Basic physicochemical properties of soil samples iﬁﬁ%ﬁﬁﬂ?#ﬂﬁfﬁ]\ﬁ%ﬁ:i‘jﬁ—l\d E"JE%}%?@Q&
o oCHHUR) ol BR)  o(Ri) o B8 e At s
REfsL pH Jgkg™! /eke ' /gokg! Jgkg™! ’U({R,,ﬁ\:rl»%/b.itj‘j
X\Tﬁﬁ 7.22 8.62 0.75 0.34 7.58 EF = ( Cn/Cref) sample/( Bn/Brel') background
lgom ’ g? ; 2 g Zz ‘O) 22 Z zg AP EF A EER T, ¢, MIMEICEN SR, C,
m . . . . .

.} é% S— £ POS=N Y SN 1 L S EI-N==R PO =N
0m 18 823 0.7 0.41 14 RS RASE, B, MllEITRNE =E &,
400m 7.64  8.48 0.71 0.35 7.98 B AZHICE N S & . 0L 74 L1 5
600 m 7.78 8.55 0. 64 0.34 8.76 {E’ﬁzj‘]i}%[ﬁ[ﬁﬁ[“} YEHL Al ﬁ%ﬁ,ﬁzj‘jéjttﬁ? :E%»%
800 m 7.55 7.93 0.61 0.39 7.28 s ‘, .

PR 95 Y AR BRI 4 2 it

x2 BEBETEEEENS
Table 2 Classification of enrichment factor
YL P REE R Y TR T 2EES 26T S e g 5
EF <1 1~2 2~5 5~20 20 ~40 >40

1.4 REFFIILPE

RER T A WL og 8 AR Be. B 5 S5 Rl

3% 1 AL S 1 K H 30 min, B LA BT

PIS L e L LR e

ZEIK IR 4 ~6 h, PRk
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ARG 0 AP 1 2 R A UE4E & 2F. 36 ~ 48 h
Jo BN 1.5 ~2 em HIREF TR A [RIE
FARIAE AR ( EFEAR9 em, FEFEAE T em, = E R
7 em) , BEAECE 10 RiFp T, HEFREL 200 ¢ 1 FE. T
A IR DO R RGO 12 he 12 h AN AE
(25 +1) CHRYMERREFRF K.
1.5 REGHARKLE

REDREFE T d 5, WO 45 Ak BELZH &y 1 1 I
o HEZEMRRR K B 5 A28 K eI T8 35 T
ZEHFIAR PR .
1.6 Mo E e

B 7 dJa SRR B LA S i A 2
ELAA R0 5 7 R FH TN R - £ R A TR B
1.7 SEARRY 3R e

K3t 7 dJa  REEF N (0. 1 ¢) BYF I AR 48
o PRBL = 109 Y Lb ) Bl R £ 2% vh i (0. 1
mol-L™" ,pH =7. 4)Eﬁ%¢$ﬁéﬁﬁl€ﬁ$,%lb%’%ﬁli
VU, 4 IR £ (A, B R AR I I s I o
MDA . SOD, CAT., POD FI GSH HyiFit:. /[
1.8 AusgusiioimizE |

SRR g2 4 g FUR R R T

KB it D 1258 10 0 o ARG
S~ 105 om K RS AR vl 2
LR =331 ) [ 524 h, BT % A 70% i) 4 BT 43

LA TR AN 45% W SR, I B8, W L . MI
RA 225y AN 5 A0 I BB B A Ee, MN ST 4)
L. B AL FZT LSS 0001 AR P4 .
1.9 BiRgit 50

K H Origin 8. 0 S8 i34 X 5048 #4720 H7, 45
RAEIAR N F-E + brifidw 22 (SD) . SR FH L R 7 22
ZHT (One-way ANOVA ) 43 #7 4b B 20 2 [a] ) I & P
5 IRJG PEAT Fisher fie/N B35 22 5 (1SD) K6 5.
% Fe7n P <0.05, #x FKIx P <0.01, sxx RN P <
0.001.

2 HREH

2.1 EAPAHERRIX A R rh R &R & RS A
RHIE

PG A+ B4R o (Cd),o(Cr)
©(Cu) | © (Pb) . ol(Zn) Fl o (As) K48 5351
0.097 . 22.50 &=13.13 ., 25.67. 76. OQ“uu-““'ﬂ?u 5.05
mg-kg ™! (B ), B SCHR [ 14] 1A 4 R 1
Yty RS T BE M, 0 €d | Ph il Zn 5 44 5 PTG
AR SE, A R 139, 1975
112 4%, 00 LB Hed Pb 1 Zn J0 R 15 Y
W4 E AR L AN R, G (0.33) 5
As(0. 25)'>‘Z¢i(0. 2055 Ph(0.19) > Cd (0. 17 >
Cu(0. 13) [F/NF 0. 36, 7w H i 45 7K 1 25 1) AR

Fie Jﬁiﬁ"“Feulggn R Yt 5, Y *E%C 1_mm"'ﬂ_‘f. S
& 3 %3 BEAEAREALEAESRSE

Table 3 Heavy metal concentrations in soil around the coal gangue stacking area

iz E‘i/l\{ﬁ;] E‘ijﬂﬁ;l ¥lﬁj{ﬁ;l ﬁ‘/ﬁ?ﬁ;l R EH mvﬁ%‘iﬁéiﬁ“‘% [ Jﬂﬁﬁﬁ’rﬁai{lﬁ
/mg-kg /mg-kg /mg-kg /mg-kg /mg-kg /mg-kg
cd 0.09 0.13 0. 097 0.016 0.17 0.07 0.3
Cr 11.00 31.00 22.50 7.34 0.33 53 200
Cu 10. 40 15.30 13.13 1.68 0.13 20 100
Pb 20. 00 30. 00 25.67 4.76 0.19 14.7 120
7n 61.00 104. 00 76. 00 15.32 0.20 68 250
As 3.40 7.10 5.05 1.27 0.25 9.2 30

2 b Ll i A g v i 4 R Y o0 A R AT
#EATA1 0, 100, 200, 400, 600 £1800 m +3ErH 6
FhE GRS S E 0l 142.79, 132.29,
150.39, 154.09 . 145.93 F1129.19 mg-kg ™", MfAk
RIABEE FEAT A L BE B e, 48 & E 2
SerEINE AR S R A 1L S KAERERLE
AR 25 2ok 78 ] e BOL D T3 i 4R TS
Pe5EE.

2.2 TIEHESEEERE

A ES P E SR TR N E ERN 5T

ZERANE 3 s, Cd, Pb Al Zn JTCRAE O m H3EH

() EF {E34/NT 5, S vh B s AR SR s 48 T AE 100
~800 m HIEHA EF HP KT 5, RA BB E R
4 ULIAAT A LLERR X A i1 138 Cd | Pb #il Zn T
R, Bz 8 7 ARG shar kR s2m. Cr,
Cu Fl As JTTER M EF [HA/NT 5, b B L iU
WA TR R,
2.3 MEEFEATHERNIX JE i SR R A A K IR
4 A L HE AR X i X R 2 4 R
AR, 50 Bon, TERFRE B R R T,
REGERZA | R 28 3 IR 83452 31 W 2 10
il , Lt o B A L B g e A R RS
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