$43% 43 fr K

2022 4E 9

EAST CHINA GEOLOGY

|

Vol. 43 No. 3
Sep. 2022

DOI.:10.16788/j.hddz32-1865/P.2022.03.009

SRR TR A, SOE A R, 280 SN X T 4 B 5 G KU DA B U 43 B L] A AR b BT, 2022, 43 (3) : 336-344.
(XING R H,WU Z,DU G Q. Risk assessment and source analysis of soil heavy metal pollution in Xuanzhou District, Anhui

Province[ ] . East China Geology, 2022, 43(3):336-344.)

LR E

RE L, X

X A 338 4 R ¥ A XURS Al Bk o iy

JE, A [ 7R

(R FOR & e (R A SRR 9 8 B » 280 & L 230001)

TEE: A 1225 J7 44t ikt BR AL~ VR 2 B0 6P 288008 B N X 398 5 4 J V5 Y RURS 2B A 7974 O T e - 43
FEEARIRENT . S5 SRR 5T X 3 4 5 Yo ARG S AR eI AR TS Y JXURS: A 38 7 74, 6496 5 75 Yo XU vl 45
B3 5 25. 0450, FEFEMFEAR N Cd. As RLJ Cu,Hg.Pb.Zn; 5 4e KU 4 A0 38 &7 0. 3200, EE R WTEIR A
Cd, EEBIESAPEERERN: 13 Cd. Pb ABNKE T As Hg, Hri As Hg JRIERS & i, Cd B 758
o7 Hfe i , Ph ARE S AL AL 45 A48 LR . Al R 2 38 IR 2 BT A AR S A BT R X Py £
B 4R EEORE T AR B, R M X 43 (Hg .Cd . Cu.Zn. As.Pb % & &8 229 IR B MO TR %A

VORI ATR

KGR 13 A 5 15 Y KU ITA s RIS s 28 B M X

HESES:X53 SCERARIRED : A

T B b ORER 3 2R i i Sl A R kb 1
FEGTUR I il A= 25 R ST A SR 0 R AR AR
FEANAON K i Wy o S il . - 398 3R 5% B i 1) 4
X T YRS AR P LA BT R B A
flE R i A R I o B S 2 Bl Tl
PR ASBTIIER - 477 B PR A AN BEIF 2R S HoiR
PRHERI Xk - AT 5 K R AN TS TR it L N D i
By | R A R TR L A HE FAR 24 B i JH 55 » X 5 3L
AR YA TS Y R R |
Ja e RBEAAR S S, U R R B A T
SRS A= i S R L 3 B R X R
TG UAB I MEIE K FEAS B — A ] g il R 1 1t
FE L BT 2014 AF 42 [ s YR L i A 2 R
R R L PRI O B AR B RO R X
IS URCE L BE - PR T R A ] 4
EHRRAR 16. 100, 75 YRR LLITCHLAL O 3. WS
DEpBabR o LR AR AR ALK 82. 806, oML
ISR e YIS Y N N NG S W REE S
Wy e A S B P I B ZR R L R AR AL 3Py R 16

* Wrfs B H5:2021-10-22 &7 B #5:2022-03-16

FAERIE

NEHS:2096-1871(2022)03-336-09

BT R R

SRR OCR S R m AR SR
PR 7328 I AR B B 3 AR DR 30 SR A Tk
T LMEEIR TR E i AE R (0TI IFRY
B I AR AL A ) T K LA AR e
ARG 4 S B 4 R A R R AR
A2 X N R DR 3R 5 Y 8 o 3 e A
T ORI AEGF 35 5 79 5 5 A 1) 3 5 e E 5
FXIED . —SEHFFE A B B R CH
RHFO SR M LIEE SR &8, HAESEHEM
RBUIN T3 —BeWFFEH D BESON ) L E
B A WA B S LR R IS R D) N X2
LR T R 7 X L PR o AR B A
PR A RS . IR XA S8 R A LR
J i B Qe MU IR AR S B A SO AT 1:25 U7
A R AL A R A ORD T WX X S
BRI SRR A AR 2 9 X 13 4 14 A
PRR AT 23 Hr 5 Dby M X 8 B 4 15 G XU 55
Pl S A D R A R B

E SR [ BT A5 IR g VT2 DX b i R Al 2 18 4 (45 . DD20160322) "3 H BT B
SE—EF B IR 1973 2L L BIS R TR AR A A IR A 27 VR 2 BB 7 A 1A . Bmail: 785146117@qg. com,



Fa3E A3

THE AR L 45 - 22 M DX T < 9 e XU Al SOk PR B 337

1 HRXHR

BRI T 2B R R, KT LR, R B =
BT AR foe T L X5 RV AR 3 S A
Jo MU AT 0 2 XA s DI BRI R A I 4
WHER 2 072.5 /NBF, AR RE R 1 324. 8 mm, 7K
TR R LR LRI X XA R
JUAR AR L o F S » 78 Bl s LR AT
VLAP SRR g 32 5 b 3t BT R LA AR s A K R

T2, HYR Ok 5 b A [l - 398 2 A DK R A RN 41
hEHEKEE L ARAE WA At
S5 LTHE A X X AR A4S S5 S 1 32 R 3
Mo S B AT v R BE T L 216 R A 2SR
AR B R 0 R IS 2 2 Ak 0 B o s PR X 4
21 B B IR k28 IXUAE B S5 e R v 4 )
FAE., ZXES THEX, G- A BUARYE
HER AR AN D WA EE . £ 58 NE [ B
(B D XN HEED =R .

(o] #m% FREES

[R] #irs ML R

BB ML R

&S M N A R
=R/ER R B A
[P] —&% VUBUE A A B Rk
PP E [

] ®ax

Bl 1 W5 X AL E (a) S o fai [ (b)
Fig. 1 The location(a) and geology(b) map of the study area
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Table 1 The analytic methods and detection limits of 8 heavy metals in soil samples

SPHTIH K/ g R it Ak BT % VIR IWIReS BORAGHIR /1070 BegsJr gt /10°
Cr 5 3
Pb 5 B oK A X Hgesneik (XRF) 2 2
Zn 4 2
Cu 1 0.8
P A 45 B8 T O (ICP-AES)
Ni 0.2 HCI-HNO3;-HF-HCIO4 #Hf 2 1
Cd FiRe 10 5 | AU 5 45 85 7 BTl ik (ICP-MS) 0.03 0. 02
As 1 0.2
0.5 FAKFEHE JRFHEICHE L (AFS)
Hg 0. 000 5 0. 000 5
%2 LEEKRESRTEMSHNIHE N _ .
Table 2 The morphological analytic methods of heavy metals in 3 iiﬁiﬁﬁ E%fﬂﬁ*'ﬂﬁ%ﬁﬁﬁf
soil samples
1 b3
75 i BT 2 GRS S0 31 REIRESEIRSE
: o B WHFE X 2 E T B % o ik SR L5
TR 7S .5 5 ml K4 NSRS S
" e BRI 3. SIEILL G L B A
2 EEES S St 1 25 mL MeCl R Lb, X N2 T4 He Cd, As & i Ax i (k{551
S BEESAE R 25 mL NeAc FRIER H 158,154 il 1. 33), HABTCR & BHAH S (ko {HDly

5% ] 50 mL Nay P> O7 ¥R EEHK

BRER ALY A BRI 25 mL HONH; Cl 7 iR H

ol

5 8 mLL Hz O2-HNO;
hEA TS
6 MRA VLS ED KK A B

7 Rt A5 0.200 0 g ki . PURRIE B 5X

0. 86~1.09) ; 5 [+ FEP AL AR ERZE
1 Cd Hg & fAxTm (e, B 535120 2.50 F11. 44) 5
foER S EA Y (k, (HoR 0.82~1.17), AR REN]
ST 43 JE TR 52 N OIS SRS ()RR AR S AR B0
K FAHEZ O TRz Xy Cu R4S
SZRUR R (CV=2.48), Hg.Cd. As In CEAR R
Bk 0. 46 ~0. 89, #E 322 14 Cu,Hg.Cd, As.Zn

FKEH
JLRE R ATREZ NN R ZE I EOR
R3 PREREIESMEEZETRSERMKUESHRITER
Table 3 The statistics of 8 geochemical parameters of heavy metals in topsoil of the study area
iz T&/JL{E ff&jtfi EP{EI‘ 1’3@ ’r‘/i‘(E? 25t AR [ Hh ] 4 K, K
/1076 /1076 /1076 /1076 /1076 (CV) HWscE/1070  FhefE/10°0

As 4. 65 94.5 10. 2 11.7 7.6 0. 65 8.81 11 1.33 1. 06
Cd 0. 066 3.133 0. 187 0. 243 0. 205 0. 85 0.157 0.097 1.54 2.5
Cr 38.6 96.5 62.2 62.7 9.3 0.15 64.7 61 0. 97 1.03
Cu 12.2 1493.6 19.9 25.4 63 2.48 24.9 23 1.02 1.1
Hg 0.022 1. 327 0.078 0.093 0.083 0. 89 0. 059 0. 065 1. 58 1. 44
Ni 10. 1 42.9 20.7 22.1 5.9 0.27 25.7 27 0. 86 0. 82
Pb 20.4 146. 5 28.9 30.5 8.8 0.29 28.1 26 1.09 1.17
Zn 33 418. 8 56.1 65. 2 29.7 0. 46 71.1 74 0.92 0. 88
(i Ap s ZR(CV) =hRifEZE /I ME s ko WP R )Z L HOUR & Iy B/ BT 2 0FF 17T 5 s ko W ATFE XR)Z RS B/ [

TSR O [R5 0

Ll 1990 4E%HR22])



Fa3E A3

THE AR L 45 - 22 M DX T < 9 e XU Al SOk PR B 339

3.2 1EESENEREEERE

W2 TR SRR ERET AR BEH
Bl HAREE N E T RAR G/ 21800
Eo B TRIIES Z N A A RFFE
HREERM TR . IRZHEcEsRS
] —RAEFATTNERZ TR & 1 HE (o) O
FIW )2 HHOUR SR ROUR SR E £
A (R b, ERER R IXRIZE L Cd He
JCR LI & M E 4N £, Cr.Cu.Pb. Zn JTTER IAH
X SRS A 2 o 32, As NI G E DA A 24 AT
XMREZHNEE 2), Cd.Hg TEMEBLEEER TS
H A B R A2 R (R A B L
PUTL S % Cd, Hg Je 2 A 18 200 W 7 O F
5 s NI shRg iz R A

F4 REIEXZEEREIR

Table 4 The classification of element enrichment in topsoil
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The statistical histogram of the content ratio of

Fig. 2

heavy metals in topsoil to those in deep soil
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Table 5 The statistics of soil pollution risk levels in the study area

o . FE S g/
4895 Y XU S K
As Cd Cr Cu Hg Ni Pb Zn b
{135 e JRRG: 1338 611 472 627 621 623 627 625 625 468
V5 Y ARG AT 4 3 16 153 0 6 | 0 2 2 157
e T e AU 0 2 0 0 0 0 0 0 2
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Table 6 The correlation coefficients of heavy metals in top and deep soil of the study area

Pearson tH % 2% As Cd Cr Cu Hg Ni Pb 7Zn
FAEEER (n=627) 0.432%* 0.300* * 0.394* * 0. 04 0.107 " * 0.525" * 0. 407> * 0.516* *
S 1 S (R 0.712** 0.673%* 0.397** 0.631** 0.407* * 0.525* * 0.565* * 0.780* *
n=613 n=611 n=624 n=619 n=616 n=0627 n=0622 n=620
T % x FRTE 0. 01 ACE U = BEARE .
100, 800 ) 1207 ,—
y=0.608 7x+9.467 1 y=0.426 3x+42.384 80
< 80 )’:0.651 8x+5.848 7 * 2 600! * eoe RZ:O 474 4 < 100} R2=0.1573 o - 9/:0.543 0x+9919 1 N
‘ _ ‘ i =0. i A5 L 60} "
S 60 R>=0.506 9 = sl Cenesw - = 8ol o - S R>=0.398
< A0F 4 e 5 208 >’ e, 3 60} 3 ” $e 54().
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Fig. 3 Relationships between the contents of heavy metals in top soils and that in deep soils
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Table 7 The statistics of the content ratio of heavy metals in top soils to that in deep soils in the study area

kv As Cd Cr Cu Hg Ni Pb 7Zn
FH{E 0.91 2.11 0.92 1.17 2.07 0. 84 1.18 1.07
R ME 5.50 33.65 1.57 69. 07 27.94 1. 66 4.67 8. 20
ST 2.33 8.29 1.37 9.94 7.53 1.43 2.03 2.45
1 As N K. 468 1F 1 SEREAR T XU 0 e (. 157 4 L RE A
1 T TR B2 I G R L CLAs )
= Cu 2 iR R TERE GEmOTR N Cd.
0 e (BB T MK THE Cd B FAcH A 5 s
=2 Pb LR IL 4 475 o OB - As., He BB
=) 7 FUis S BLBIFFE IX 438 CdLPb (2R XU & T As,

0 10 km™y, \ .
— L B IR ()L

K4 HHERESRICR S ER

Fig. 4 The high-content anomaly of heavy metal in soils
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Risk assessment and source analysis of soil heavy metal pollution in
Xuanzhou District, Anhui Province

XING Runhua, WU Zheng,DU Guogiang
(Geological Survey of Anhui Province (Anhui Institute of Geological Sciences), Hefei 230001, Anhui, China)

Abstract; Based on 1:250 000 geochemical survey data of land quality in Xuancheng City of Anhui
Province, the authors assessed the risk of soil contamination by heavy metals and analyzed the source of
heavy metals. The overall risk of heavy metal contamination was relatively low: the soils with low and
controllable risks of contamination account for 74. 64% and 25. 04 % respectively, and their major concern
contaminants are Cd and As, followed by Cu, Hg, Pb and Zn. The soils with higher risk of contamination
account for 0. 32%, and the major concern is Cd. Form analysis of the heavy metals indicated that the eco-
logical risk of Cd and Pb was higher than that of As and Hg in the soils, and As and Hg were the highest
in residual form, Cd is the highest in the form of ion exchange, and Pb is higher in residual form and Fe-
Mn oxide. Through the correlation analysis between the contents of a heavy metal in the top soil and that
in deep soil, it is suggested that the heavy metals in the soils mainly came from the parent materials of the
soils, and the high contents of Hg, Cd, Cu, Zn, As and Pb in some local areas mainly migrated from min-
ing, animal husbandry and other human activities.

Key words: soil; heavy metals; pollution risk assessment; source analysis; Xuanzhou District of Anhui

Province



