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Abstract In this study, a typical old industrial base was selected for the investigation of heavy metal pollu-
tion in the surrounding soil to lay a solid foundation for the exploration of ecological restoration model of old in-

dustrial bases. In this study, 21 soil samples around a power plant in Xuzhou City were collected, and the
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contents of five heavy metals, Cr, Cd, Cu, Ni and Pb, were measured by ICP-MS. The results showed that
Cd, Cu and Pb had accumulated in the soil around the old industrial base, and Cd and Pb exceeded the stand-

ard at some points. The correlation analysis and PMF model were used to analyze the sources of soil heavy

metals, and the results showed that the soil heavy metals might be influenced by industrial sources, transporta-

tion sources, atmospheric deposition sources and natural sources. Pollution risk evaluation of soil heavy metals

was carried out using single-factor pollution index method, Nemero pollution index method and potential eco-

logical risk index method, and the results showed that Cd pollution was more serious and the ecological risk

level was higher. This proves that the old industrial base has adversely affected the surrounding environment

and requires pollution prevention and control.
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Schematic diagram of sampling sites in the study area
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Tab.1 Grading standards for evaluation of individual pollution indices of soil heavy metal content
FR b, Py WS

1 P, <10 Py <0.7 Joi5 YL

2 1.0 < P, <2.0 0.7 <Py <10 Ak 2k

3 2.0 < P, <3.0 1.0 < Py <20 52 R g L

4 3.0<P, <50 2.0 < Py <3.0 s Yy

5 P, >5.0 Py >3.0 EEGYR
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Tab.2 Potential ecological risk index method related index values
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C, 64.8 30.7 24.3 0.1 21.3
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Tab.3 Classification of potential ecological risk levels
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E: <40 40 ~ 80 80 ~ 160 160 ~320 >320
RI <150 150 ~300 300 ~ 600 > 600 -
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Fig.2  Soil heavy metal concentrations at various sites in the study area
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Tab.4  Descriptive statistics and related standards of soil heavy metals in the study area
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F i, Pb Cr Cd [0 B AL B S8 4 K, Xtk — 245
VEHABFSE X 4k Pb . Cr . Cd 7] f8 52 %) A\ KI5 3l i1 B
T4,

s Eid‘fﬁ/ ﬁ%ﬁ%i/ $ﬁj{ﬁ/l ﬁ‘(’ﬁiy%/ o fE W Tz??:{‘%l‘l/ ﬁﬁﬂﬂ?
(mg-kg™) (mg-kg™) (mg-kg™) (mg-kg ) (mg-kg™) (mg-kg™)
Cr 47. 15 92.24 57.230 0 9.203 39 16.08  2.902 10.890 64. 8 150
Cd 0.11 0.55 0.229 5 0.11732 51.76  1.454  2.045 0.1 0.3
Cu 16.43 42.78 28.551 0 7.51335 26.31 0.657 -0.184 24.3 50
Ni 20. 74 29.95 24.771 4 2.40479  9.71 0.536  0.346 30.7 60
Pb 21.97 112.90 40.957 1 23.61939 57.67 2.163 4.614 21.3 70
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Fig. 3 Correlation analysis of soil heavy metal content in

the study area
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Tab.5 PMF model soil heavy metal loading table for each factor

A+ Cr/ % Cd/ % Cuw/% Ni/% Pb/ %
A1 18.0 27.6 7.1 23.0 40.8
A5 2 21.8 0 33.2 20.6 36.1
AT 3 4.5 37.5 28.9 0 23.1
AT 4 55.7 34.8 30.7 56.4 0
(53 I 72 I 1 Ph(0.577) > Cd (0.518) > Cu (0.263) > Cr

100

K14 PMF A0+ 1% 5 4 )8 I sTikR

Fig.4 Source contribution ratio of heavy metals in PMF
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Cr.Cd,Cu Ni Pb JUE&R Ry HRI TG Y45 5011

B354 0. 382 .0. 762 .0. 571 0. 413 .0. 585,5 Ff

4 B AL TTTS PRk 28 S R BN R/ INIBUT Ky

(0.161) >Ni(0.097) , & Ni #M2J& 448 5, Ni
NRAE S w2 6 nl Al FTE X IN T A A A
1) Cr,Cu Ni JURIJAL T IG5 42K -5 % F Cd JC
R 4 DR T B, 73 B8 AL 2012
1820, 5 B S HLHY 19. 05% , Moo A 4L T
LA X T Ph OUE, A 2 R SAL T E K
2, IR AL 2 4, i R AR 9. 52% , iRk
MALIIRE T2 4K X AT RE T ARG 3l |
BRI A AR SR, 5 4 s ) AR
ANTR] R 3 PSR 4 S LTS Qe R BRI, R
2 K04 S n T r ) B pa AL, Cd A Ph oA]
RERIETHL 5 R 4 SRl B, L Ph 3 0
QAT BEAYR T 388 5 J AL 12 J&HL ) PE LTy o] — 2%
HEACGH TR IR N5 R R, Cd /T RESR I T
LRI K/ 15 K BIHER; A5 07 18 1 20 2 FHL S
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Tab.6 Individual pollution indices for each point and Nemerow pollution index results
s L Py
Cr Cd Cu Ni Pb
1 0.325 0.431 0.419 0.357 0.328 0. 402
2 0.374 1. 848 0.573 0.484 1.613 1.479
3 0.334 0.569 0.510 0. 346 0.363 0.502
4 0.389 0. 890 0. 825 0.418 1.385 1. 125
5 0.314 0.425 0.482 0.419 0.511 0.473
6 0.354 0.632 0. 594 0.365 0. 468 0.562
7 0.431 0.459 0.529 0.499 0. 406 0. 498
8 0.365 0. 456 0.497 0.417 0.336 0.457
9 0. 361 0.525 0.329 0. 360 0.322 0.458
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A " Py
Cr Cd Cu Ni Pb

10 0. 391 0. 761 0. 627 0.451 0. 444 0. 658

11 0.352 0. 366 0. 420 0. 402 0.314 0. 396

12 0. 424 1.597 0. 856 0.411 0. 627 1.257

13 0. 384 0.708 0. 554 0. 415 0. 596 0. 626

14 0.361 0. 421 0. 433 0.413 0. 393 0.419

15 0. 615 0.811 0.782 0. 480 0. 504 0.730

16 0.358 0. 364 0. 390 0. 409 0.336 0.391

17 0. 403 0.790 0. 853 0.418 0. 603 0.743

18 0. 391 1.133 0.618 0. 404 0. 858 0. 935

19 0. 383 0. 821 0.578 0. 408 0. 661 0.707

20 0.332 1. 067 0.574 0. 394 0. 601 0. 863

21 0. 369 0.934 0. 550 0.398 0.618 0.775
s 21 17 21 21 19 18
T 2% 0 4 0 0 2 3
RS Y 0 0 0 0 0 0
Fp R 0 0 0 0 0 0
G 0 0 0 0 0 0

oARAH 0.615 1.848 0. 856 0. 499 1.613 1.479

SEHA(H 0.382 0.762 0.571 0.413 0. 585 0. 688

75 5 B 0. 161 0.518 0.263 0. 097 0.577 0. 438

WAHEE 15 Y AR B A R R, 3 A s T
FREIK, 7390 o J AL 24 12, Hor i S T4
SR BN TS PR EOE N SRR R B
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XFHR ORI St o LA, AR SCEE T LR B R
12 5 g i, A W K/ 15 K HERCIR 3k , B it 4] e
19U IR AR 1k R D h gt — 284k . R 13 ~
21 Wb T LT PR S T, R X 9 A
LI AR 15 e g B s AL T K (H
REPRAE i i, HLC AT 25 50 m L 5P 14 B el ik
LA AHSEHR ] 2 — 22 TF IR AT IE , B
SE AT YR, LIS SRIBORH O, 14 T 75 157
2.3.2 R A SRR

PRV A= 725 XURE 98 B0 2R AT 28 25 KU Tt
VRS R PR ITIA R 2, H AT A 2 1
A PRI GRS SE T R
PR IR BORAR (A . W PRIE AN 45 R

b2 MR T AR5 X 4 8 AR I 0L R A A
B FREE , AW 2 LA S B AR M T 8 =
Ho WHEsRMET Fimn.

MR 7 WAL Cr TR I EA S A FE R EGE
il 1.455 ~2.867, F-H{t H 1.766; Cd TCZE Y
TEAEAE S 16 3 5 BT [ 2 32801 ~ 166. 350, °F-
¥IEN 68. 602 ; Cu TR I8 7E £ B A F 8 50E
Fil 2 3. 382 ~ 8. 802, E-H{H 4 5. 875 ; Ni JCZE 78
TEAESAE FEIR B R 3. 377 ~4. 878, F-¥{H Ny
4.043;Pb TR MG EAE DG FERREGERIE 5. 156
~26. 502, F-HIE R 9. 6145 LR T 1EA SR 48
BT 47. 980 ~205. 214, SE-H494H Hy 89. 892,

MIETEA S KBS AR B 7 3R T VR ), F5R
I s ALY Cr Cu Ni Pb ST RSB AMEDS
B o & SALAFTEA R SE RN Cd W AE XURS: , 1T 4>
FOL R 2) 1Y Cd TG 3R A 08 10 A 28 XU 2 B Oy
R, di L 4. 76% 55 A~ s AE7E W E KUK, 43
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A EA 412,18 .20 .21, (5 1 23. 81% ;10 4~ 45
PEAFAE I LE KURSE, 73531 8 4 3,67 .8.,9..10
1315 17 19, fi Lb 47. 62% 5 H A% mi A R T AE
PR IX o i2r ST AE XU FE 2T &5, sz 2 F 12
HRPRR A A A5 XU, AR U DR AR T A A 2SR, A

KT HRES R SRR AR K

7 13 ~ 21 AL FRTEAE AR S XU X 3, {2 RI {H
AREC T H ) R S A A g . X ST ah
GRS YARBOTE M 45 R — 2, B R AT

OO i A S IR 5 1 S

Tab.7 Results of potential ecological risk evaluation of soil heavy metals

SN o

IR TEGE I e R R, WE ST X L

E
¥ RI
Cr Cd Cu Ni Pb

1 1.502 38.752 4.311 3.490 5.397 53.453

2 1.733 166. 350 5. 898 4.730 26. 502 205. 214

3 1.546 51.177 5.252 3.377 5.962 67.314

4 1. 800 80. 141 8. 488 4.088 22.760 117.277

5 1.455 38.243 4.957 4.099 8. 405 57.158

6 1. 640 56. 844 6.109 3.563 7. 691 75. 847

7 1.995 41.346 5.440 4.878 6. 667 60. 325

8 1. 691 41.018 5.108 4.071 5.529 57.417

9 1.673 47.210 3.382 3.523 5.288 61.075
10 1. 808 68. 505 6. 447 4. 405 7.293 88. 458
11 1.632 32.980 4.320 3.930 5.156 48.018
12 1. 964 143. 692 8. 802 4.013 10. 298 168. 769
13 1.778 63.713 5.702 4.057 9.789 85. 040
14 1.672 37.852 4. 459 4.039 6. 458 54. 480
15 2. 847 72.973 8. 044 4.693 8.284 96. 842
16 1. 659 32. 801 4.010 3.995 5.516 47.980
17 1. 866 71. 111 8.776 4.085 9.916 95. 754
18 1. 808 101. 950 6. 360 3.952 14. 101 128.172
19 1.775 73. 867 5.942 3.991 10. 860 96. 435
20 1.539 96. 032 5.900 3.851 9. 883 117. 206
21 1.709 84. 090 5.661 3. 888 10. 149 105. 497
RoARME 2. 847 166. 350 8. 802 4.878 26. 502 205. 214
/M 1.455 32. 801 3.382 3.377 5.156 47.980
F-HME 1. 766 68. 602 5. 875 4.034 9.614 89. 892
PRI 24 0.284 35.511 1.546 0.392 5.544 40. 931
75 5 2R 0. 161 0.518 0.263 0. 097 0.577 0. 455

Cr.Cd Cu . Ph )& T i 445 5t 2 \ K05 S0
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