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Study on the variation characteristics and health risk assessment of
trace elements in photovoltaic subsidence ponds in Huainan

WANG Xingming'*** ** HU Yugin' FAN Tingyu'? DONG Zhongbing'
LIANG Shuying’ DONG Peng® CHU Zhaoxia® DENG Ruilai’

(1. Anhui University of Science and Technology, College of Earth and Environment, Laboratory of Comprehensive Utilization of
Water and Soil Resources and Ecological Protection Engineering in Mining Area with High Groundwater Level in Anhui
Province, Huainan , 232001, China; 2. Restoration and Reconstruction of Degraded Ecosystems in Wanjiang River Basin and
Reconstruction of Provincial and Ministerial Co-Construction of Collaborative Innovation Center, Anhui Normal University,
Wuhu, 241000, China ; 3. Anhui Provincial Laboratory of Comprehensive Utilization of Water and Soil Resources and
Ecological Protection Engineering in High Groundwater Level Mining Area, Anhui University of Science and Technology,
Huainan, 232001, China; 4. Chuzhou Environmental Protection Bureau, Chuzhou, 239004, China; 5. Resources and
Environment Biotechnology Key Laboratory of Anhui Colleges and Universities, School of Bioengineering, Huainan Normal
University, Huainan, 232038, China; 6. Kunming University of Science and Technology, School of Metallurgy and Energy
Engineering, Kunming, 650031, China; 7. Anhui Kaiyuan Landscaping Engineering Co., Ltd., Hefei, 230031, China)

Abstract In order to explore the characteristics and health risks of trace elements in subsidence
pond, non-subsidence pond, photovoltaic subsidence pond and non-photovoltaic subsidence pond,
floating photovoltaic subsidence ponds and pillaring photovoltaic subsidence pond, seven trace
elements (Cr, Ni, Cd, Pb, Cu, Mn and Zn) were selected and tested in different subsidence ponds.
Correlation and cluster analysis were used to find the sources for the elements. The single factor
pollution index, Nemero index and USEPA model were adopted to evaluate the risks of trace
elements. Results indicated that Cd concentration in the subsidence pond was higher than level III of
China Surface Water Environmental Quality Standard ( GB3838—2002 ), with the highest value of
11.78 pg'L™". The minimum concentrations of Cu and Zn were 13.75 pg-L™" and 34.85 pg-L™", which
were higher than 3.01 pg-L™" and 6.46 pg L' registed in the background values in the source area of
the Yangtze River, showing a certain enrichment trend and Zn was highly enriched. Compared with
the non-photovoltaic subsidence pond, the trace elements concentrations in the subsidence pond were
lower, reflecting non-affection by the photovoltaic panel material or the photovoltaic panel. The
overall descending order of the trace elements in subsidence pond is: floating photovoltaic
subsidence pond > pillaring photovoltaic subsidence pond > non-photovoltaic subsidence pond. The
single factor index and the Nemero index revealed that the overall pollution level followed the order:
pillaring photovoltaic subsidence pond > floating photovoltaic subsidence pond, photovoltaic
subsidence pond > non-photovoltaic subsidence pond, subsidence pond > non-subsidence pond.
Correlation and cluster analysis demonstrated that the pollution sources of floating photovoltaic
subsidence ponds were from metallurgical chemical industry and automobile emission, pillaring
photovoltaic subsidence ponds from mining, road traffic, coal burning and agricultural fertilizer, non-
photovoltaic subsidence ponds from industrial production, transportation and endogenous pollution,
non-subsidence ponds from industrial production, agricultural fertilizer and road traffic. The health
risk assessment discovered that the total non-carcinogenic risk (HI) of non-carcinogenic substances in
the subsidence pond to adults and children via water intake and skin contact was less than 1, with the
maximum value was 0.133, which was at acceptable level. The carcinogenic risk (CR) from

carcinogens Cr and Cd to children and adults was less than 1x10°¢

, suggested that there was no
carcinogenic risk or low carcinogenic risk.
Keywords subsidence pond, trace elements, pollution assessment, correlation and cluster

analysis, health risk assessment.
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KA H B i o0 28 5 MR A R AR ) A R R, R AR (R R A R A R . B R
RS BN AN T HEA T, FR D SR TTCRF DX S8l B AF 3B 4 ), SR i AR 1 I ) R R R T R A DTG
KA R S SR XA K A R A s 7 i A A A R, S AR, AN DI ST R B, SR SR 3 R
TR SRS, xRS & B R U KR 1) T 4 R A2 BT e AR L A BT 1B SE N O IR 2
i), S BT RA B K AR A s A I 4 TR B R 4. AN, ARk AR SE N & BUME F DTG TR K AR e R
Cd. Pb. Cu. Ni & %, PRI XFRIFFE & B, e e 6 A R BE TR /K IR JE h il i ST &R Cu. Zn, Cd B4,
Horp Cd & ERE &m. UL B R, REDIFEIE I T Cd, Pb, Cu. Ni, Zn JTE & %, [FH, Cd 7T
FAERDL, AFRUIDIAIE 4, B ERER .

SRIMT, JEAF A, AN/DUTFa I LA T RPHRECAR AR, A F5 507 BRI S AT W R, 4N 2017 4R IfERS
IR 6000 SR TT A K 3L 1 A9 T I R DY AR PR ity R 2% R AR SR DT g K Sl %) ST A DG AR H . [
B b A B 55 22 B, SOk Lk A0 R BE R K AR 25 BRBE (R R R AR K ), e 38 K T8 7 AT DA SR R ) A
R, AALAG 5T R WG AR f o 9 B R AR T DK A Y R PR A ) B 5 4 0, S BUT e A= ) e 1Y
BTN 2 (AU, R A A K A A IR BB AR. R, HR 5T AN [ I A AR T A 7 X R AR
B 7K It TOAFAE AN RS I S AE LT

Xof SR ST B R DG 28 A0 A SRR | TS 0 A FIRURS: T 45 TR A A 9 B4 3 O vk A 4 B R
TFI5 QA8 HOEM, ZRE 15 AR B0E . AR FRBEED, AT F2 B4 o BTt e R e XL
TEARTEUT, 30 J5 B 0 K AR S T R I Y & J LA B 20 . H 2% B SR UL B I 1 F 9 1 24
H PR B o T 3R N A AR A AR IR B (g XUBS P L R TR BT L R K A B A B R A 5T R A A Sk 4y
P17 1806 SR ARE T 8 S R D0 B I sl et T 2R 40 A RRAE A SR AR A DR AR B 5 S BT R 0 X AR L
a3 . FNICGAR DTRAIEVE IS X 5, DAE R T rh sk 2 Bl Y0 (IR DTRG0 ) 7 SR X BRI, 43 B R 38 7K
A& Cr, Ni, Cd., Pb, Cu, Mn. Zn AYH&E AL, iz P 8 506k | fdt Bl XU PR B RL | AH e
BRI TR K ARG T R BTN, A DTRE SRR B i & R . SR DTRE S8 M 25 iR BRUE [
PRI IK % G PR LR A AR Al

1 M¥5 773 (Materials and methods)

1.1 WF5E X HESL

WERGH XA T AR A WET W 5, 7 B R AR AU e m 2%, A R )5 24415, 7 2 BRI B2, db
Pk ek, m LA G- B W2 5 A ARG AR S, 20 X G4 ) F i X R X)) 241 A,
TAT AR 24 3200 k'), JEFR [ 14 4~ KA R KL Fl 6 KO i Sk 22—, RNEERE &, ARG B
324 A2, S [ SR e e R T SR 55 R %) K TR A 08 X0, ot 2 A T R B AN BT TR, B DX T X3k
TR AE B, HHTCH 300 km?.

WEFE X AR S SR 15,5 °C, AR R K & 9 900.1 mm, 4E 78 & &y 747.0 mm. X I8, Py 0 25 43
BH, 44 3 T a2 B KRR LA, [ R AR P fE 2, KA R0 TR 988, B RN /20,
1.2 FESCRE SN

TEIUB A X R G AR TR S A TCOGAR DT RA I . 22 204508 DX 0% 7 A G AR T B I8 1 R B 5 7K 38k,
HERS ™ DX GAR HL 3k T 2017 4F 22 2018 AF W (] & 15 56 A, ¥k g e 28 el o T U e it s 9 X, AL SR 55
O, T ABBARIT 7o/ Fl, BT ZY 900000 m?, HoCy il 7 I ARGk 420000 m?, Ji 321 14 i oA 52 A, 158K PR
B R AR RS, 3215 Y AR BE /DN, R, S HERR R 43 10 P8 22 5% i, 36 HROIE g i o e 2 Bl AR DT BB I 7K

A4 18 R ANE K M DU 23 A7 D7 3 (35 4 W) ), 0B 335 0 o e 28 Bl I 0B 3% L 23 3l B2 6 SR AR A
(EREF AR VTR SR L KU 50 P1—P6, SEAESLIRDLRE I RAE 845 L1—L6, JOIGRITRE SR A1
G5 0 W1—W6, i e A Bl AR DLRE T RAF i 45 FI—F6), SRAE SR 0] BEX 2 oA fE A SRR 25 ]
P, AERAE UK T 0.5 m AbSRER 2 kiR 5 BRI K AR 500 mL, BUZ AR RRIR AL, 4 °C fRAT, 417 [0l 5256
SRR RAT, SRS RO B AT U 1 B,
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Fig.1 Sample graph

JKEEF 0.45 pm B2 21 2 5 uE, R OK I E 4 8 MG TS SRR v (HI677—2013) Yk 47 7H
it , 1] P L SRR A 25 B TR Y (ICP-MS, NexION300X) Il %2 Cr. Ni, Cd. Pb, Cu. Mn. Zn & &, If
SEAT R, R IR E 1A FRERL 3 ASEATRE.

13 YT
ST B T 15 e K Py) A B (N 5 2 WA TP R TR 15 K P, AR (1—2.).
=2 (D
Msznﬁm;mmﬁu o

X, i AARFEE SR, o AR E &8 ISR, s; b # oK BT i Fr i (GB3838—2002) 1Y I 28 ¥k 2 [
{H, ¢;v s AN pg- L, HRI S PRiEANZR 1.

R 1 IGROKPFEbRIE
Table 1 Average pollution level standards
BRI NS PR
Single factor evaluation criteria Nemerow evaluation criteria
b TSR v VR
! Level of pollutant ! Level of pollutant

Ps1 Hil Ni<l1 il
1<P=2 R 1<N,<2.5 i REE S
2<Ps3 T e 25N <7 T
P;>3 EON ARG N7 CIN RG]
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L4 AHRAERRE RSP J7 ik

TR BOE Y AT REXT AR R ™ A A, AR B0 Y OURR 0 SRR Y B0 X AR ™ A 1 16 35 A
AN, FAeE EERIAEN RSB SR GG T P Xt R RE 388 7K A S0 1y Jo A Al 208 ) o
BRI AT fE B XU P A1

N At B AU A 7R (CHHR ) ARG B2 S AN 8 B, R PR32 75 e 5 AR RS 5, E T AR BRI 75 e
XENMAERR A G AR EPA Brifl, FREEA 50 00 A 75 4 T n] 3l i YOR S - BEBR A Al Al 1 G i A =
B F R ARG T N IRAERR, JF BN AL ZE PR 2 55 0I5 08 AR TR S K R4 A5, 1055 I AOK $%
NI B B4 fih 72 B A AR A RRE XU 2.

JE B0 Y 5T 1 % B R E R ] H 4 2R 6 R i R, B0 T B R R A H R ER N R
ik ORI A B B R 1) fa FE XU 35 2 30 (3—5) -

CW x IR x EFX ED

ADD,, = 3
ot BW x AT 3
ADD,
H — oral ( 4)
Qoral RfD
CR,.q = ADD,, X SF (5

B R fish i A% 2 1 i (g e XURS T3 =R (6—8) :
CW xCFxSAXPCXEFXED XET

ADDdermal = BW x AT ( 6 )
ADDdermal
H Al = @)
Qdermdl Rﬂ)
CRdermal = ADDdermal X SF ( 8)

RSO IRE A (9):
HI = HQoral + HQdermal (9)
il R XUBS: PP A B S B N 35 2 TR
R 2 EREAITA LA S

Table 2 Health risk evaluation model parameters

SR £ {8 HAp
Parameter Implication Value Unit
CcW [Cewesidls _ mgL!
IR H oK A = JLE1.14, A 1.70 Ld!
EF RREHR 350 d-a’
ED SRR ] L9, 30 a
BW NS JL#E 24, A5T7 kg
AT P YHE A ] FEEOEYI 30365, BUEYIT0x365 d
CF IR A K 7 0.001 L-cm™
SA B kB i i A JL9300, 1A 16000 cm?
PC KRB B FEL 0.002(Cr). 0.0001(Mn) . 0.0006(Zn) . 0.0005(Cu). 0.001(Cd) . 0.000004(Pb) cm-h™!
ET T R o (] 0.12 h-d”!

RID J IR MR AR S HF & [mg (kg-d)™']; SF N E IR AR TR E0E R [mg: (kg-d) '],
BRSO WL 3.
1.5 st 5ab 8

iz JH SPSS27 Xt B #E AT . bRifE 2% . Pearson AH 1/ M IR 2543 #r, SR Origin2021 #E47
B 2 1l
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3 UEITER RID Al SF 2255 b g0 R 400 12

Table 3 2 Reference doses and carcinogenic factors of trace elements RfD and SF

MaEIC R WAz
Mﬁiﬁiﬂ . P,ﬁlivay Cr cd Pb Cu Mn Zn
PoKFEATRTRR 0.003 0.005 0.0014 0.04 0.046 0.3
RiD F R Ak A 0.003 0.005 0.0014 0.012 0.0018 0.01
- YOKBEA &SR 0.5 6.1 — — — —
Fe kA Al A 0.5 0.38 — — — —
“_FINTCSMBARME. “— indicates no reference standard.

2 ZE B 54718 (Results and discussion)

2.1 TR R EERHE

A 2, 3% 4 T, TR G AR LR 3 A sk oo R vk B K EI/NEE Y 8 - Zn>Min>Ni>Cu>Cr>Cd>Pb,
Horr CAWREEN 19.35 pg L', J& (iR K P53 it 2 Fr 7 ) (GB3838-2002) M 288 /K R4 it = b 1 1.97 1%,
At fl R T 2 R B 2 /N T T 28 /K IR 858 0 B b o, 7 A e PR 6 31 v sl o0 R R B/ NHE T R
Zn>Mn>Ni>Cr>Cu> Cd>Pb, H:H Cd ¥ &N 13.94 pg- L', J& M S /K BR 5% o & bn o 2.36 135, Hifth i & oo
U FE /N T S K PR BE ot & A o, 0O AR 0 B 8 v o i o0 28 Wk B A R B/ INHE T 2 : Mn>Zn>Ni>
Cu>Cd>Cr>Pb, H:H CA ¥R R 6.42 png L', J& M SS/K IR 58 i bR ifE 1.95 4%, HAb G oo R /N T
T 28 7K BR55% Jon 2 b 1, JE 0 B 30 v i o6 R Wk A K B/ NHEJF 8 - Mn>Zn>Cu>Ni> Cd>Cr>Pb, H 1
Cd ¥ JE R 6.71 pg L, & T 2Kk PR8I & A v 1.87 4%, HoAb 33 iz o0 Rk B 34/ T T 2K /K R85 I & e
HE, WERT ™ X UTRAYE Cd e B R e db ™ X DTRE KR 1Y) 4.44—5.60 1. B4R &, Cd & HFEEE R EDIN
HEFF R SE AR DTRE IESEIT SRAR T BE YE>TC R TR >R T RE 3.

F6 | N RIS
F5 | NN 5 %%
F4 | BN %005
F3 |2 2N\ J3384
F2 | NN
F1 | ZANNN %% %%
W6 | N o%%
w5 |2 N RR225T
L wa % NN el
8 W3E | 2N SRR
7 W2 | NN Nl
ERY | NN SRR
2 L6 | NN %%
E LS | SEEN v
» L4 | NNN5%%
L3 | 2NN\ %%
L2 | % NN 55558
L1 | NN R
P6 | I NNNNS%%% |
P5 | NN 55358
P4 | NN 555
P3 | NN
P2 NN
P1 1 1 1 l/ A\\ |W
0 20 40 60 80

Concentration/(ug-L ™)
2 ERAW DX UTRASE A b g 28 Bel TR I G TRV (S
Fig.2 Proportion of trace element concentration in submerged pond and non-submerged pond in

Central Park in Huainan mining area

SRR X AE R oK 52 A TE Sh 5 0 A 75 5 XK 32 BERS A Eb, e R B DX TR 38 A b e 28 FE R TT
P e E Cd. Cu, Zn 2 E LIS, o EIEGRTTFEE | SLAESCIRUTREYE . ToIGAR IR Y5 A
Je N B AR DTG Zn e BE 439 h 222.62 pg-L™', 116.87 pug-L™'. 34.85 pg-L™', 45.23 pg-L™", J& K VLI X
B SAE A 5—37 %5, Riedb 3 XTTRE KRR 0.69—4.40 1%, Zn B M E WK B/INIHER Hy . R GAR
TURAYE> S AR DT >R UL T >To AR T RA .

HIAWFGE AT, Cu, Zn W] R85 b X b BT 4514 . 7 7= BEUR IR 58 N TR AT 5GP, Cu., Zn MR LRSS
FEABE VLA JC R Cu, Zn XAKMRE B 1715 5%, IR Cu. Zn 2 1E 5 A A T S AT i o R, H
A Y U ER B A ) I A A ) S, AT REXT A A AR BE RN, BT Cu. Zn WRBE SR X ARSI
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B W, b — oM. Ak, 2SI A B, R AT XCUCRE IR B Cd A BAUE T 24
BRI R | R A1 22 T KRRV 1 A DR 7K PR S 20

R4 MERH ORI AN S 2 BE AR DRI o T R E ST (pg L)
Table 4 Statistics of trace element concentrations in submerged ponds and non-submerged ponds in Central Park in
Huainan mining area

Cr Ni Cd Pb Cu Mn Zn
R R T BE S 19.35 22.35 9.83 0.24 20.63 25.42 222.62
R SRS EARTRA S 13.94 17.10 11.78 0.28 13.75 17.93 116.87
R TR 6.42 32.68 9.73 0.33 14.82 66.65 34.85
L N B B Er 6.71 12.13 9.33 0.27 17.12 49.62 45.23
KT 5 12.60 / 0.046 3.18 3.01 50.19 6.46
iﬂ%éﬁiifﬁjﬂﬁ <50.00 / <5.00 <10.00 <1000.00 <100.00 <1000.00
USEPA(2009) #rifE — <70.00 — — — _ _
BEALFET TR X bRk P 72.80 60.80 2.10 / 8.60 / 50.60
SEREILT LI X ek 111 7.40 / / / / /
AR FEA TR X 2K 4.90 / / 129.00 190.00 / /
Nowa RudaljiFf X i 77K E 15.00 56.00 / / / 87.00 /

“RIN KBS BRFRUE; <726 R TC X IV BR . “—”indicates that no reference standard has been taken; “/” indicates that there is no
corresponding standard.

2.2 TR ICERWE SRR

EE @] 3R, WER O XN [ PLRA YE Cr. Niu Mn. Zn 55 4 F s o0 2R 40 A R IR W 2, Horb Cry
Zn VR BE 3 AT R AE R IR SV AR TG > A AR DTG S >R DTRE 3% . TECIRDTFEYE, Ni, Mn W B
ST AETE 22 5, NI R BLUR : TR UL TESTR R GAR DL TE . SeAE SCAR DT TE>AR UTRA %, Mn KR
TeHCARVTBEYE . AETTRA ST UL PE DTG P> A B AR TR .

AR LA, DUFEYE Ni v B S TRV YE, oAb ooz o B 2200; SR DUFETE Cr. Zn WREE & TJ0Ok
FRULFETE, 10 Mn W& BE T TCCARUTRE I, Fofth o R Jo B W 22015 7 RDGRUTFE S Cr. Mo, Zn i
JEE I 5 T A B GARTOBAYE, (0 Cd Y B2 2R T 37 A BUGAR UTRE I, HAth T 2 Jo I ik 22 5.
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Fig.3 Box diagram of trace element concentration in different water bodies in the study area
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Fig.4 Accumulation of microelement single-factor pollution index in subsidence pond
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Table 5 Mero index of trace elements in subsidence ponds

Cr Cd Pb Cu Mn Zn

AL HN 0.44 2.17 0.03 0.02 0.28 0.30
SEAEER 0.32 2.74 0.05 0.02 0.22 0.14
Ttk 0.19 2.16 0.05 0.02 0.79 0.05
AEUTRASHE 0.19 2.07 0.04 0.02 0.60 0.06

2.4 (Y IC R A M BT R S A

R A AT I T A X IOE I 3 A e el AR LRGSR Y 7 AR T R A SE R, TR T pearson 26
R BERANER 6 IR, TR CRDTFAIE RS A CARTTBA IR AR T T 2 Cr-Pb &2 35 IE ARG, AHE R
o1 0.944. 0.860, FRWIBEE Cr F1 Pb (1975 Jek AR R P2, TGRS 1 Mn-Cd 12 35 740 5C, AH
5 ZBUN—0.829, Zn-Pb M B E IEAH S, M R KN 0.961. R X VLIS (U 0 R 2 [RI A7 7E B 3 i
B3 A e, R e T 2 2 [H] ] REAE A A 15 Yo a4 R G R

R 6 ARZERUK R TR B AT

Table 6 Correlation analysis of trace elements in different types of water

X3 IR Cr Ni cd Pb Cu Mn Zn

Cr 1
Ni 0.019 1
cd 0.599 0.255 1

EIELIR TGS Pb 0.944* -0.257 0.394 1
Cu -0.497 0.189 -0.102 —0.666 1
Mn 0.201 -0.366 0.311 0.568 —0.559 1
Zn -0.141 0.221 -0.123 -0.04 -0.037 0.511 1
Cr 1
Ni -0.506 1

SEAEGAR TR Cd 0.211 —0.498 1
Pb 0.860* -0.275 0.276 1

Cu 0.741 —0.692 —0.103 0.582 1
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2k 6
X sk JLR Cr Ni cd Pb Cu Mn Zn
T Mn 0.032 —0.494 -0.397 —0.114 0.67 1
Zn 0.733 0.011 -0.09 0.713 0.422 —0.284 1
Cr 1
Ni —0.174 1
cd -0.1 0.363 1
TR YE Pb 0.302 0.185 0.68 1
Cu 0.634 -0.433 0.034 0.242 1
Mn 0.062 0.171 —0.829% —0.684 -0.338 1
Zn 0.306 0.196 0.512 0.961%* 0.304 —0.554 1
Cr 1
Ni —0.174 1
cd -0.06 -0.211 1
AEDirEYE Pb -0.08 —0.266 0.11 1
Cu 0.359 -0.707 0.445 0.355 1
Mn -0.622 0.37 -0.201 0.032 -0.057 1
Zn 0.241 -0314 0.664 0.336 0.183 -0.769 1

*E 0.05 F (RUR ), AHZEHE I ** £E 0.01 ZI CBUR) , M 3%

FE— R ME R T X DU Cr. Niy Cd. Pb., Cu, Mn. Zn (IR, 3 955 R4S UTRE 3 19 3
TCRIATRIE N, E S TR, R BB RUTEE T A Cr. Niy Cd. Pb, Cu, Mn, Zn HH 3 2,
B—2ICE N Cr, Cd., Pb, 2f " ZKITE N Mn, Zn, 3 =2I0E N Ni, Cu, AW EH, Pb, Cd " HEKIE
TR AL TAT Y CUNE 5 H it ) A= 7= 3 A v 7= A IR /K R [ AR B B9, A i BB AR = A 1Y, Cr R LT
BT 0 IR ARG B, Cu, Zn RIEFARZ . A AL, LIE, & & 28, Ni. Cu. Zn [ fiE>
P8 Tl J5 AN 38 8 P, Mn SRR T3 R 2 L SRR ST 4, 1Ak, HiZeK o Mn A5 96 Ak,
PR AT RE SR R T R TR V5 BT, Zn SR TR T 73 - HERL, Pb R n] RESR [ 4238 A Toall b7 0 AR 260, Cd mT g
K FVRIEE . REAR AR 25 b, R ORAR DA I A TS YR R &4k T IR A HE L.

SERHESCAR DTG SE Tl e Z v 40k 4 2%, 35 —2IT K & Cr. Pb., Zn, 55 “2KITHEJE Cu, Mn, 5 =%
JCEJE Cd, 5 MU IT R 2 Ni, HRPGAE 78 A SRR 20T, AT M Sz A G AR TR 5 1 15 Gl b il
TR B A BRERN RO AT R TCICR DTG i e R ] 40 3 28, S — 2Ot R & Cr, Cu, 5
JEILEJE Ni, Cd. Pb. Zn, 25 =25 I0 K & Mn, A4 TG AR T RE 3 (075 e J5A Tl AR 7= | 4¢3 iz i Al
TS Gy AR VTR TP B TR AT 3 28, 55— 2K I0F O Cr. Cu, 5 —JICE N Cd. Pb, Zn, 3 =
ZRIGZE N Ni, Mn, A] I EDTRE 3 8975 Gl A Tolb A = | Al AR AT %A 3.
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Fig.5 Cluster analysis of trace elements in submerged ponds and non-submerged ponds in
Central Park in Huainan mining area
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Fig.6 Non-carcinogenic risk of trace elements to children and adults through drinking water intake and skin contact
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Table 7 Total non-carcinogenic risk values of trace element drinking water intake route and skin contact route

HI
BRI 6.35x107

. SRR 5 4.91x10°2
JLE TR 3.72x107
LA 3.53x10?

NI 2 1.33x10™

A SEHDEIRTTETE 1.03x10™
TeEIRTT G 7.80x107

AETLRETE 7.40x107

i 7 RTL, 2o Cr, Cd BYEUE KR (A CR 38 A PROK B8 A TR A8 IR TR 4 floh i A48 2% R 1) i e XU
AL LA B A XU — B, AR R I R B> ILEE, X SRR DR ERCY 26 (- IF 7 45 2R —
2, U] AR LB X 4 T Y BURE iR TN, A AROK B | 2R 8 I [R] A B AR D, PRI AR 2
9 AU (I 352290, e b, B0 XU (38 6 B Cd>Cr. MR 45 USEPA A i () 50 2 b e, e R 5 X 1L 3
X BB IX AR T B S h BRI BT Cr, Cd X JLE A B0 KU CR AR T 11076, TA Sy Jo B0 KU 5 2L
i3 KU AR

[P AR YL HifE Floating photovoltaic subsidence pond
SEAE AR HidEPillaring photovoltaic subsidence pond

TEYEAR T B 3 Non-photovoltaic subsidence pond
RS k31, fa 3 Non-subsidence pond
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Fig.7 Carcinogenic risk of trace elements to children and adults through drinking water intake and skin contact
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4 B0 DX R 0 00030 e R LB e 0 AR ) A0 07 5L TR R 1 2
S0, I FL AT R AL B B, T B 6 25 S L B2 VP 4

3 2512 (Conclusion)

D WER O X UTRE I Cd M (b ) b 38 7K 1 5% o1 22 A o ) (GB3838-2002) H T 288 7K P45 Jift 12 b
#E, Cd. Cu, Zn B R F R IR X5 5ol, B —a & EMS, Hrh Zn B EBRE 5.

2) MR B 43 A R 2 IR BB (i 0 3 MR B I, 0T 32 B AR TRIARRA 6k (140 55 1 0/ ER T AR5 i ¢
AN, BASFIZERDGAR B il i 35 T BE 2 S EODTRAIE U T R Cr. M, Zn B2 BIREZE S, R
PR« LR RS AR 3l > A7 A R H

3) S AE AR DA SIS e K A2 5, V5 YL N Cd, 5 Yok B AR K BN SEAE S BARTTRE >
IRUTBETE, SR DUFEIE>TC AR DTREYE, DIFEIE>AE TR .

4) K MR R 2 M B, BTG AR UTRA B8 75 Je i a2 A0 T WA HERL, ST BIR DTG TR
15 YRR ML F R | G ST | SRR AR AERL, JEYGAR L RE I A5 e 5 R Tolk 2B 7= | 28 38 3z i AN
VR Y5 Y, AR TUREIE AT5 LT8R Tl A 7= | ARl AR A < 1.

5) 1T 3 vl S0 W 0 G OK B A 8 AR R Rz TR A i A X N R L 1 1 S0 B U
HI/NF 1, 4 F AR AT 4232 7K, 8o P Cr., Cd X JL# AR A B0E XU CR KT 1107, A JEEL
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