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Abstract

With the proposal of the new concept of “innovation, coordination, green, development and shar-
ing” in the new ear, the problem of ecological development in coal mining areas has also been paid
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more and more attention. In recent years, more and more scholars are committed to the research
of heavy metals, combined with the relevant research results of heavy metals coal mine soil in the
east of Suzhou, this paper analyzes and summarizes the content, distribution characteristics and
ecological environment pollution of various heavy metals. The results show that the content of
heavy metals decreases with the increase of the distance from the center of the coal mine, and the
content of heavy metals increases with the change of time. The ecological environment pollution
of heavy metals in the soil of the coal mine subsidence area is mild pollution. In view of the re-
search status of soil heavy metals in the eastern collapse area of Suzhou, this paper puts forward
the focus direction of relevant research in the future, and provides a reference for the control of
soil heavy metal pollution and ecological environment protection of the coal mine subsidence area
in the east of Suzhou.
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T, o R R T G R A A AR A 7 E RO B K 2 — . 1950 £ELLE [H AN 2 O 4
UEHIE T IR E RIS e, AE N LR G Y R o LA SE RIPERT, R ELBE A R g -3
MR br e BERAE TR A R )5, RORBLIRASCE R EUR, BT an 45 & A 2
(RIAR RS KB 45 G A (AR O HE N, Dy 8 T B e 75 Qe P SR L Ak 1]

HEN 21 28 DK BEAE I [ B 28 B 47 8 4 e, B MM b v A e 380 17 B xR 5 5K
IR G IN2] [3], KR MIFR S M A ST BEIE R 7 ERIEE o 18 MAF o3 FZ R A4 7 2
Moz, AE AR XIE R AITT R, VLRI R JE B B (75 48, Xk 2 A S B ok 7 AN A 2 AL
JeFE o T MR R0 DRI REEZ R BRI T g, R X AR, PRI A, B
PAEERT X P A AR JROK S IR SES Yeis g 7 I EE, e 3k 3857 7 2 i il — e R L OO
Ky AN AERIEEEA[4] [5]. a0 XA AT LA 20 5 R EVE SV BN, 3 80E &8 171 2 BIHCR
AN R R T Hoh FEARE TR Eizk. RALIEREH .

i M T R A R R X, B RO IR AT, U], Jelse e, BEmMTEAL. 16
HUZRE DD R CA W I HER S8, JTJUER, T KRR B A K, 2T
X R R R TR R AT L LA . ACSCHlEE R 2R U BB OCHR, e 451 M AR B
B IR XL DA S m B D ATRHIE, JFIR A e TR E R R, O SR R R
HE%.

2. ENEREEVISEX TREERISRSHIHENR

LT T 2010 LSKRAAD F LD SRR X L 7 U A5 5 g X v 4 398 B < J 7 AP AIE AR R F 7T 36F
T PH 2R BB 15 R [ < Jem 35 OB 8 A A HEAT AR A
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Figure 1. Location of some coal mine collapse areas in the east of Suzhou

B 1. ENREBEIBSEN SRR XA E

2.1. JWEX TP ESBESENZE ST

W TR PRI XM 4R SR> . S RICE(Cuy Zny Ph)TETE M ARSI 35 B X -4
RS EAES R FAE B EZRME, SR EEINTIE . RANFEZH AR A 6] [7].

B HTRI6] [8], M EIASH) Zn. Cr. Cd. Pb. Cu. As. Hg LRESBILEMSELE D),
RIVAANFERED 0 33 bR B4R & T Cd. Pb. Cu. Hg BKEILE S, Zn. Cr. As X=FESEJEC
RIFACEE DT 30%; PR R L - UM E SR o R P EFHE Cdy Pb. Cu. Hg FRIRZRLILES,
HU AR Zn. Cr. As PRI/ 30%. (@b LLED, 7R EE A IR E S8 Y He. Cd 1
BEARMR B2 LU, T P ™ i 10 -3 6 v R Hg FI R B2 LR s FUBER AR A X b X 5
FAH [F) G2 I BRARIRTE , HAT Cd G MBI A 280K, HARTCR IR e P T — 20 B/,

HHEE TS5 R T 1, AEAS RIS — Hb X 4 8 & 8 0 A RHIEA Zny Cr. Cd. Pb. As. Hg G
HEJE U R AR BEGR X PR 29 B 4 b

Table 1. Content of heavy metals in soil of some coal mine subsidence areas in Eastern Suzhou

F 1. EBMEBRIRT BRERESRSE

PR B0 X 4 R A R/ (mg/kg)

P[] b B (m) 27 ik
Zn Cr Cd Pb As Cu
100 75.46 375 0.56 16.82 18.61 31.88
Al E
500 65.05 265 0.21 9.21 15.83 19.98
2013 [8]
- 100 84.66 498.93 0.49 18.9 19.13 30.86
FE
500 69.87 386.86 0.27 10.82 15.58 19.39
100 75.46 375 0.56 16.82 18.61 31.88
Al
500 65.05 265 0.21 9.21 15.82 19.98
2016 [6]
. 100 84.66 498.93 0.49 18.9 19.13 30.86
FE
500 69.87 386.86 0.27 10.82 15.58 19.39
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M DX G 2 AR B, RIS T G S, & PR R AL IR REATRUR . i I
ANTFL R < S R AUE AT, BT RN LR R A R LLBOR, RIS R AR A R
AT G i T RE AR IR N s R 1 AR A A AL TR T AR IR E SR R
BRI T EREBETREREAZR, ATREGERY IT Rz AR, BB RA R, ax .
MIEERBOERZ; RIS, 26 A H ARSI, 25 fE RIS R A Es . RE
77 THD < R ke B 0 1 HE AR S5 T HE TS e RO RE R K

2.2. HIRHPESRAIRE S HHRFE

TR FOE USRI SCRT R, 5 N AR IR SR I X 1 R T e SR R Y LT R Y
KRS R SIET Y Cry Zny V. Mn, RAEF I Cd. As TTEHD.

SRR A IR M X R £ R U R AR 2010 F~2020 EILHEREHEBME 2), SERER,
FE—E I [A] N L3 G s e B B ETHESS 6] [9] [10] [11] [12] RIS R WK 2); An, %T Cr.
Zn. V. Mn fEXJUERELF, SAZ00TRERER:; B As. Pb. Niv CulXJIMESRECREREL -
Fts AH As TR JUAEA IS T B, Pby Ni RIUE R EIE &, Cu AR REH LTIk T
PG — ik b, BUE B BT PRI, Zn. CrEL—R b, SEELT
B JE GNP N FE R A Co 7E 2011 FE& 2020 4F 1] 1AL B N (5.7~11.09 mg/kg), HIT Loz £l
20, ERWFRE T RS E A .

FERAN IR 3R & RS BT, B SCER[6] [7] [13)M e tEsE, A1 T Ky E &8s ge
PRI EF ARG RILE 3). RMEARHREN, T AsfiE, BAERRERESPEL B
s, (R ERJGIESBH T RN, Cd &AM TR Zn BAELA EEI EAMES, (HEZEA
e Zn 22 T HEERINMES, Cr R R R ETHE A /MEE TR, (HAS T LA 2
AHIINAIE S ; CuPbNi 7E 2017 & 2020 DY AR LFEE 7371124 Cu (31.88~35.59 mg/kg)Pb (16.82~32.79
mg/kg). Ni (21.86~22.22 mg/kg), A 2 IZHIE AR LS.

Table 2. Content of heavy metals in soil of some coal mine subsidence areas in Eastern Suzhou in different years

=2 BMEBRSRT BREDRTRFHESRERE

TR BEB IR X T e 48 & & /(mg/kg) .

Wit X . SR
1) Cu Zn Pb Cr Ni As Cd Co Mn \Y

2011 23.5 66 21.4 78.3 35.8 16 / / 639.8 915 [12]

2014 20.6 62 19.9 62.5 / / / 5.7 430 80.2 [11]

=13 2016 30.86 84.66 189 / / 19.13 / / / / [6]

2019 2423  62.77 / 7732 21.57 1797 / / / / [9]

2020 39.36 61.64 33.05 5322 4049 / / 11.09 / / [10]

2016 31.88 7546 16.82 11.82 21.86 18.16 0.56 / / / [6]

SRl = 2017 / 60 233 65.7 / 12.3 / / / / [7]

2020 3559 7471 3279 60.27 2222 14.63 0.4l / / / [13]
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Figure 2. Variation of heavy metal content in soil of collapse area of Zhuxianzhuang coal mine
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Figure 3. Variation of heavy metal content in soil of collapse area of Luling coal mine
3. FIRRT ISMEX TIRE S B A SMATEEK
i P AR FS 1 X - 398 B < R ¥ G I 1) AR A5 T 1 JR R KRB M LR LAY R : 1) HEERIR
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Jefi ok, KEATHHIINTS JmiEd R m sy AT 03, SBESRRE: 3) BARRERN THESE
JEFR R W EAMEIER, SN S E RS B A B S AT T, R SR FE M AR
PR B e X R B < R T Gy — i R
3. BMFBREVBEXTRESRSRMR
FERASCEX T E RIS RS AT I e, B2 PR 508 R JriE A A 2830 15 G
PO, A R BRI TR EOE S IO R AT TR E AR D TR0k B RS R BIE AR [6] [10].
PR HOARAE T 20 B3R Rl . ExX LA pE e, OSBRI B, B3R
H a5 BT HRIR o AT 1 MR TR P08 o ARANEE D™ 85 3 X 398 B <5 Jom (A P850 75 e 85 Jadb AT 7 W DA S i
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