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~ 1,2 3 3 S| Mo \ 4% N 1
FHXRTT LA BN wHER AART K
(" P EMHFRIRLFHRATRFFAFEAREEZRE, 5 550081; > P EHFEKS, L7 100049; ° 5T EFH X
FANETARZRREFTLEERBBEXFHREL ST, KM 550025; ‘5T MAEAKER, 3T 550002)

H E SFERMEnELEET Kk m%%%i;%%TE%EH@%Uﬁéi;J%E%%;@W
) KR AR RAEARPR LB, T S03 AN, M E T A RAMFERNEE, HEAREFREIIT/HT E
RANMKAFEREEN R, FROT.(1)FE7 XL LR PR iéﬁ/a@/\%mo 11~39 #n
0.028~1.7 ng - g™', 3T & K X 8 FF & 8 R fn WAL m@@@/\%wom 18 #10.01~7.7 ng - g ', I 3 ¥ 4k
MEREREERTRES SR EMRE, KEL /\%Jﬁlﬂ%(éﬂéﬂf[)%ﬂ 17. 7%(%@@%%[)9’7
AT R E(R ?%/\IMT/@(GB%U 2017)%{&'] 0ng-g's (Q)FANMXENEKEZEEL

ZHONTERK 0031 pg- kg - d A HETX.0032 ug - kg - d) ERTERRNEEARIEEE
(0.006 pg - kg' - d") B HAET X(0.0032 ug - kg - d I TR, (3)BAAHKER LHLRAE EKE
%ﬁE%%E%%ﬁ%%Alﬁﬁﬁwﬁﬁﬂé%m@%%m%%é%%éﬁ%ﬁﬂmw%%%kﬁi
A THLER B i 54 BB (PTWI) 4 pg - kg™ - week ' F1 £ E R E (R 4 B (USEPA) % th F 2 K %
ZFE(RD) 0.1 wg - kg' - d™", EFENLAEH DT 1, UL FREL ALK,

XER Hay X, tETERK,; ALK, FEK; REFE

Mercury exposure and health risk assessment in typical lead-zinc mining areas and Guiyang City. WANG
Dawei'®, KONG Lin’, XU Xiaohang', HAN Jialiang', LIU Jiemin** , QIU Guangle' ('State Key Laboratory of
Environmental Geochemisiry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550081, China;
*University of Chinese Academy of Sciences, Beijing 100049, China; *School of Public Health, Key Laboratory of
Environmental Pollution Monitoring and Disease Control, Ministry of Education, Guizhou Medical University, Gui-

yang 550025, China; *Guizhou Provincial People’ s Hospital, Guiyang 550002, China).

Abstract; To assess food contamination levels of organic (MeHg) and inorganic mercury associated with mining
and urban environments in Guizhou, we analyzed 503 samples from Hezhang County (lead-zinc mining area) and
Guiyang. The health risk associated with dietary consumption was assessed using Monte Carlo simulations. The high-
est levels of total mercury were 39 and 18 ng - g”' in the samples from the mining area and the urban residential ar-
ea, respectively. The corresponding highest measurement values for MeHg were 1.7 and 7.7 ng - g™', respectively.
The investigated foodstuffs such as rice, potatoes, chicken eggs, fish, pork did not contain significant levels of
mercury contamination, with the exception of certain vegetables that frequently showed levels above the current limit
standard of 10 ng - ¢”'. 14.7% (lead/zinc mining area) and 17.7% (residential area) of vegetable samples excee-
ded the limit specified in China’ s National Food Safety Standard ( GB 2672-2017). Dietary inorganic mercury
exposure was similar for food with different origins ( residential area; 0.031 g « kg™ - d™', lead-zinc mining area:
0.032 pg - kg™ - d7™"), while exposure to organic mercury was nearly twice greater in the urban environment (6.0
vs. 3.2 ng - kg™ - d™"). In general, the average daily exposure to inorganic mercury and MeHg was lower than the
provisional weekly tolerable intake (PTWI) of 4 pg - kg™' « week™ for IHg by WHO/JECFA and the reference
SO B ST E (RS STHE[2020] 1Y140) | SE9H 2 J2 R BIH LA A T H (B FHEF- 5 A A [2020]6016) A K 1 S8 %12 3 4 15 H
(81560773 ,82060850,42003065 ) % 1),
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dose (RfD) of 0.1 pg « kg™ - d”' for MeHg established by USEPA , respectively. Hazard index in both regions was

much less than unity, suggesting no obvious non-carcinogenic health risks.

Keywords: lead-zinc mining area; Guiyang city; inorganic mercury; methylmercury; risk assessment

K —FRIEE N ESE, R T RS A%
K, 38 RANEIATE BRI N 7K 1 8 42 i o
VR B K BE A /K R85 B (Steve et al., 2007 ;3 155
&5 2009; Amos et al., 2014) ,%F N FNFREE 3 i % 5%
U, BB HORBRIEA B ARIEM A EE, A
SRRIRALTE K LR & M Bl DL K B SR KU 5, N
RIR R A AL A R BE 0 LS B R4 R iR
WRAE (IR 5, 2013a) . RAE AR B % LLos
FOR IHRFANUREE I A T,
H IR AERAL G h B, BAT AR5 A0 o 2
(Clarkson et al., 2006) , 325 5 i 1 A A (1% 1M 1 ¢
B K s e iR J LA 1R, NI # 48 R 40 ™
HEAN AT 3 B ) 52 I ( Antunes dos Santos et al. ,
2016) , TCHLRTEREE FRBE ok — Lo 4= Wy A AR
BRSOk — Dl B s A Y E A
IR, B IR otk v % 1 H R 1 & S 2, ol
i PR PN A HY LR & i LK PR R 10° ~ 10765 (1 3
4%, 2013a; Romero-Romero et al., 2022) ,

H AT, B2 20 50 06 HURLR B X A9 75 Yt
DS T AR ) 4 T ( Sakamoto et al., 20075 Li et
al., 2008; Ping et al., 2008 ; ILHRE | 2013b) , 4R
M, 76— LB R M X AR AFFE R T5 s, o, PRASS
(2019) K BR, W B 4 S EE R HR X, 7716 KOK Y JEOR
T (30.7 pg - kg M IR E A A BRI Y
TS YLRIRE, WTLAR T RT3 X O H4 EOR A
R S50 9 12.9+7.14 1 6.01£3.65 pg -
ke ', W E T IR E T ROKHE AL (6.79£4.18 Al
3.39+2.97 ug - kg™') (Liang et al., 2015) ., W&
SORIEE R T B 30T A A R ot 1) Y 56 R ok R R o
=, 3.8 wg - kg™ (Xu et al., 2017)

TP A8 6 T M XA LA AR R R R D e
M 1000 24~ F 3R Sl RN B R
PRI I (A oeR 5, 2003a) VR REER ]
WCRAR, K 4 JE AR R e T b (SRS 2002) ,
B A ORIk B R SN 4 Al 3T
(4 2.2 f5 (2R 2011) . BREEM S FR b if 43
A KR RIS BIFSE SR | B R B AR AE R
HECRAE 79~ 155 g Hg » ' (25 #E 4, 2005) , i
BRI R K R 15 e (REESE ) 2002; 0 R 55,
2003b; FLF i85, 2008) , FHCRIEYIR & BT 5t

X7 2 fi%(Feng et al., 2004 ;25 #%, 2004 ; Feng et
al., 2006) , i, FATHFFE & B, B3 + B b X
H 21.5%09 i B S OR 7 2 AR, 2.27% & i
Wia sk &GRS &\ TR el (FLAR SR,
2021), BEBHTFER BN A Sk, =N 10 % i
KA JE R X, BRE RAF (2016) 765t FHTH
IERB ORI X AEE X Y X = X)) &3
R O RERHR 1 35 S (8, O Hax X Nt A7 7
TR B AR R AT5 Y (A5, 2005 ) LA Bk M4 y5
Y (Feng et al., 2011; 45555 ) 2013) , HET, FH*%F L
RTINS HLIX SR G Y, R R TR IR — B ) UA
(45K & it R 5 &% 10 4k B XU P 4k (Feng et al.,
2004; Han et al., 2019) , KW R % 2 &Y IR
T,

ARWFFEERERT A DX OR300 ) B3l Jos B X (5%
FHTT) MBFFE X, RGERE B K AR KK 15
XSTE SERARH K, DA FLBOR AT 360K 45 6 5¢
R VAR A B b 3 e IR 1 7 A ) R R R
e s 2 B A TR oK 2R A AR, DL Ry
TRATTAR Y Hi e ROR 2 8 AU B bR 2 B S

1 ARMREHRAGE

1.1 W5 IXHEAL

e B (104° 10’ E—105° 35" E, 26° 46’ N—
27°28'N) o T 5N A Pa 68 , b AP L | v rg R
R, AR AR AL . IR 1230~2900.6 m, & T
SRR 2 AU P 1 A, AR R 10~ 1306 °C
AR YA R TR i 785.5~ 1068 mm ., 15 P+ L AYVERG
TR 17 42,2004 47 1 A I, BYERR Bk 16 8h 52
Sefae 1k, WL I vk B 38 00 A A T L 4
B 150 km JE I .

B T (106° 07" E—107° 17" E, 26° 11" N—
26°55'N) Ak 2= 5% 5y St 84 v ol 5t e B v A A
PUR R ARALMK, IR 4 1100 m, J& V34 2= XUk
TR S A ARSI RR 15,3 °C, AE A G BN
7% ARSI 1129.5 mm, 18 A 0T 55 X N K
HERL & 2ok AR & A T TR 3 DL X & )8
B
1.2 FES SRR B

FERTRED DX (52N 55 B b B ) R R
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2910 km® XERPY  FE AL T B B X)) DL M
ST FE R (SR FH AT LA X AER X 5 2 X AT
X)) RGRE T B KK (n=70) BE (n=
73) .1 E (n=56) A (n=56) J&A (n=>58) i
H(n=65) LAKIKEE (n=56) Flbi SEARPR L (n =
55), DL 1, AKEER H 23R RE IR K, KoK
XSEE AN AR SR R BRI SE A E 2 AR 5
37, BB X G SR o J BRI, 38T 8 R X B
SR 3 W A RARR X J R A, ] B R 4 8% S R
179 8

T SNEA R U EE 1 kg BN 1 A 118
FE, SEIE NIRT, B 0 A S As 4 5% it 4 T
&k 200 HIf, B A H B4 ERAE, SORMEME
WX TG, BB 120 B, 28 A A B4R, 55
SEREM R I UE, 80 C ¥R T4, WFEE i 120 H
i, ORAFAE F B RRIN 7 £ PR FIURE TS R
A -80 CRIET IR, XENEWH A 50
mL B0 N, R IRAIE -20 CARAERF
1.3 ROR A SR A

JKHFE H B R Y T R SE [ A R )R USEPA
Method 1631E, /il A 0.5 mL BrCl #£47%4k 24 h, I
HHIIMA 0.25 mL NH,OH - HCI ##ilid & BrCl )5,
T SnCL i JFEI-45 5% T2 61 (CVAFS) 47
Mi%E (USEPA, 2002) , 77 ik th B4 0.5 ng - L',
X T g3 | HORIRE SR ) (1058 B BOR  FRICKR
250.2 ¢ THEFES T 5 mL AR R (398 7 5 e il
#IEKEEW HCL : HNO, =3 = 1,v/v) 7E 95 C K
WHRIEA# 0.5 h 5, A BrCl ZKZ2311# 3 h, 4Rl
NH,OH - HCI H A SnCL 78 J5 | 7 R ZE 1M
A8 0w 5 5 IV 28t (CVAFS) TE , 2
% USEPAMethod 1631E ( USEPA, 2002) Fi12= fifi 4
45(2005) .

B S R I o, FRER 0.2 g (KK 0.5

1 RERMETEE
Fig.1 Location of sampling sites

M TROEEOET, MA 5 mL KOH (25%)
J5 T 75 CARENEM 3 b, HCL BRALE in A — & H
ot B HURE i b 8 TR SR K LR AR Bk b i fE
NaBEt, Z 3£ 4k 1 GC-CVAFS Bk JH & 4t 4 & Il /&
(USEPA 2001 ) ; A T g A5 AN ], 98 i 5 5 L%
AR A (1A FE55 2005 ), AKRE B RE SR A )
i 18 USEPA Method 1630, 7515 H NaBEt, 2 34k |
Tenax & HEM Tk,

AR SC R R AR A, S RIS E R A 41 2/
FBARLE TR G T K ZE 5145 (JECFA ) #
B XTTEHLR (AR A% G B0k ) A 5L 5K 43 00l i 47 0
il , o TEHLR Ry TR I 3 0K (1) 2% {8 (Shi et al.
2005a, 2005b; Lin et al., 2008) .

1.4 sl

ok A | s, P AT R R A e
(GWB10020 ,GBW07305a il TORT-2) Kl 22 , % 5K
SR A T B ] AR I (GWB10020) I & {1
0.15£0.01 mg - kg™ (Z%1{H.0.15£0.02 mg - kg™'),
DU (GBWO07305a) I 5 {E 0.28 £0.01 mg - kg™
(Z%11.0.29+0.03 mg - kg™") , BUFJFF B ( TORT-
2) I 5E {H 0.28+0.01 mg - kg™ (S %{H:0.27+0.06
mg - kg™ ) FRAEYI T IECR R 92% ~ 110% , A7
dn ) 2 U 2 R 22 5N 10%

1.5 ORERER RS ITAL 7k

WF5E X J R 7 22 03 fedt e RIS A, >R FH 26 [ 26
{&Jm) (USEPA ) il & 1y 24 4= F- ¥4 H 2 5% & DI( Daily
intake, wg + kg™« d7')  f&FEH HQ ( Hazard Quo-
tient) VL & 6 3 $8 %8¢ HI ( Hazard Index) B9/ Z AT
A

DI, = (EFXEDXC,XIR,x107*) /( BWXAT) (1)

HQ\y, =DIy, <7/ PTWI (2)
HQMeHg :DIMeHg/RfD (3)
HI=HQy, +HOQ .y, (4)
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K. €, MRS LR B SR VR EF Ol 2
FER 365 d -+ a”' s ED SNy R ER ARSI [E], TEAAE Y
BOP34 7548 70 a; AT RS0 ) 10 7 1 2 85 5 1]
365 d - a”'x70 a; BW A VYA BUHA 60 kg; IR, %
NEHBEAR (g - d7") , HENE IR (5t
M4 3t JRy, 2021), PTWI ( Provisional Tolerable
Weekly Intake ) TCHLKR I 2517 55 il 48 A, B
{4 pg - kg™ - w'(JECFA, 2010) ,RfD } USEPA
il RS i BUE 0.1 pg - kg™ - d”!
(USEPA, 2019) , 4 HI<1 i, — AR 2% AR ik
WG E 2 HI> 1, 2 SRR . AR ER S
B 1,
1.6 HdEaba

B A F5E 13 Excel 2013 J£45 4 Crystal Ball
11.2.452 5 R I ( 100000 14T 4K 1Y 5 2 7
i+, JH IBM SPSS Statistics 25 AT R G020 #r,
K H ArcGIS 10.2 F1 OriginPro 2021 2 il #H2CKHE ,

2 ERENH

2.1 BY KA R

ABFFE T B 2 SR T (' R A
FEZARUEY (GB 2672—2017) HLEFRME 10 ng « g7,
BYER AT DX T B DR AR 3 40 0l R 14. 7% F
17.7% , oAb £ Wy 1 R B i 0K T % 7 A o o B
B, P/ DB A S ) BRI TC i 3 25 = (P
>0.05) (Kl 2a) , YRR X W0 EOR & 2
f125(7.1+4.7 ng - ¢ ) > (5.126.4 ng - g7 ) >K

®1 RESY
Table 1 Exposure risk assessment parameters used in this
study

ZH X ff LA EZB N
Parameter Area Value Unit Reference
IR(K) BRI 2 L-d™"  Zhanget al.,2010
T R X 2 L-d'  Zhang et al.,2010
IR(KK) BEX 24814 g-d7' BT, 2021
WTERK 21899  g.d7' FUNLITRE,2021
IR( f128) W IX 48  g-d7' HMEIHE,2021
I R X 822 g-d' FM&iHE,2021
IR(#3%) BEEDTIX 21392 g.d7t BNGHR L2021
Wil ERK 22803 g-d7' BUNGITR,2021
IR(JEA) X 5879 g-d7' SUMGIHR,2021
WTERK 6162  g-d'  FMLiHR,2021
IR(G2) YR IX 1066  g-d™' MG, 2021
WilERK 1570 g-d7' BN, 2021
IR(+5) BRI 849  g-d' FMEIHE,2021
Wi R 849  g.d7!  HMGIH,2021

K(3+l.1ng - g')>+5(0.76£0.32 ng - ¢ ') >¥E
N (0.59+0.54 ng - ¢”') >33 (0.57+0.89 ng - ¢™')
W E R X EY 0 SR & il 58 Re X—2,
IR (6.1£3.9 ng » g ) >HHK(5.4+3.9
ng - g )>KAK(4+2.2 ng - ¢') >+ (0.75+0.22
ng - ¢ ') > (0.60+£0.59 ng - g ) > (0.37+
0.43ng - g '), PIDHBLIX ) 38 (BT X 164 +
188 ng « g™ I RIX : 154133 ng - g7') 53l A
73.5%F1 70% [IFF S SR B il Bt N 48 1S 5
1 99.89 ng - ¢ (T E IR 2EBFIEBE, 2002) ,1H
PG F8 1 55K 11 JXURS: i BE AR fE (L 1.8 mg -
ke™'(5.5<pH<6.5) (GB 15618—2018) . 4k, A
IKEERY R & (0.16~7.1 ng - L") Ik T %
JKFREE B FRUE 1000 ng - L7 (o E SRR 22 0 5E
B, 2002)

ERVREA DX HR ROK R £ PR ) R 60K o L LAt £
s (62), 70914 0.64£0.28 i1 0.47+0.24 ng -
g™ T B S A KRR Y R OR B i 1% (0,03 £0.06
ng - g~ f10.05£0.09 ng - L"), [RIEERY, BT fE R
DX R R oK R £ PR R S OR L R, A iR
1.49+1.77H10.74+1.59 ng - g, B FIKFE Y F 2
K HEAR, 2094 0.02+0.02 ng + g1 0.10+0.19
ng - L7, SEPHTT A S OK & i A (S S T4
BERTIX (BT R EPE 25 5 (P>0.05)

el 3 FroR , P HL X T A B R S X Me-
Heg% TCH B 255, A B 0.01% ~ 56.4% , Horp
YRR IXSE 2 5.8% +5.8% , 1 Jai R X - 44
6.1%+4.7% , 4 T = e KU X & W) (1) MeHg%
(18.3%) (Xie et al., 2021) , HH KoK Y HE M
PRS- 35 MeHg% 8 X 388 i, 30 T J& B IX 4303 oy
29.7% .26.2% ,20.9% , &5 547 X 3 0 S 20.9% |
17.4% 22.1%.,

2.2 SRBE BRI

ARSI I 52 R RIS B (100000 LAY ) T
i 7 T b DX ) SR % B B B0, FE 3k R IR
YRR X, B JC LR I H 3 2 88 i (T |
RIX:0.031 pg - kg™ - d7" HYEEH1X:0.032 pg -
kg™« d™) R BRI H P2 B R (T R RIX
0.006 pg « kg™ - d7' HYEEHTIX.0.0032 pg - kg -
A7), ¥ 43 BT TE AL AR (4 I B 258 10 1 JR 48 A =
(PTWI) 0.571 pg - kg™ « d”' (JECFA, 2010) A
USEPA #E## (1 BRI 2% 51 & (RID) 0.1 pg -
kg™ + d"'(USEPA, 2019) (&l 4), BiHIX &40
LRI B R RS IO B 225 Hoh B 30 oHLR 2%
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x2 HHEVRMETERRAOAY . RAKMTERS S (K#Eng - L7, Efihng - g7")
Table 2 Hg concentrations in food, water and soil from lead-zinc mining area and residential area (ng - L™ for water, ng -
g™ for others)

i X dk KK THg F 35K MeHg
Sample Area /MH SENE JUAEIE AR 2 e/ MA SN JUME AR
Min Max Mean SD Min Max Mean SD
IKFE YRR X 0.16 7.1 1.5 1.8 0.00 0.41 0.05 0.09
Water I R R X 0.42 5.6 1.5 1.2 0.01 0.81 0.10 0.19
b YRR X 1.9 39 5.1 6.4 0.01 0.22 0.03 0.06
Vegetable Wi E R 2.2 18 5.4 3.9 0.01 0.09 0.02 0.02
+5 TEED X 0.45 2.0 0.76 0.32 0.02 0.28 0.03 0.06
Potato IR R X 0.52 1.6 0.75 0.22 0.02 0.07 0.03 0.01
ff1 Fish YRR IX 2.8 28 7.1 4.7 0.18 1.2 0.47 0.24
I R X 1.5 13 6.1 3.9 0.13 6.4 0.74 2
¥ A Pork YRR X 0.11 2.6 0.59 0.54 0.04 0.53 0.17 0.12
R R X 0.07 2.1 0.60 0.59 0.08 0.80 0.26 0.24
X3 YRR IX 0.19 4.1 0.57 0.89 0.02 1.7 0.14 0.44
Chicken egg BT JE R X 0.18 2.1 0.37 0.43 0.05 0.43 0.10 0.11
KK Rice R IX 1.6 5.7 3.0 1.1 0.20 1.2 0.64 0.28
IR R X 1.9 9.2 4 2.2 0.46 7.7 1.5 1.8
+ 4 Soil By X 42 743 164 188 - - - -
I R X 56 530 154 133 - - - -
1007 [ 14549 X Lead-zinc mining area 10rs
IR R X Residential area
1 -
s poks
& g e o1t
E il
E L B
0.01}
14389 X Lead-zinc mining area
I 3577 5 R X Residential area
0 0.001

Vegetable Potato Fish Port Egg Rice

w% 1= & BEA WE Aok

% S = ik Wl WE Kk
Vegetable Potato Fish Port Egg Rice

F2 $HFETRANETEREEWMHER (a)FIBEER (D) SESH

Fig.2 Distribution of THg (a) and MeHg (b) concentration in food in lead-zinc mining area and residential area

Tl MR, 0 0.02 ng - kgt - AT O
JEERX) F10.018 pg - kg™« d7 (HYEEDIX) ([
Sa) , HR R KK (3T & R X :0.0093 pg « kg™ -
d7' YRR IX .0.0098 wg - kg - d7), T A g%

50

40

w
(=3

FHSR/IBR
MeHg/THg (%)
)
S

—_
(=3

-+ S0 X Lead-zinc mining area
- R BRIX Residential area

ol . . . . . )
S Hx 15 & EA OBE Rk

Water Vegetable Potato  Fish Port Egg Rice

B3 HETEMETERXNEWRER BRI
Fig.3 Ratios of MeHg/THg in food from lead-zinc mining
area and residential area

PR S 2R ALK AR A TC ALK 2 58 A A I

X F L R % 88 T, T 1R (0,006 pg
kg™ - d7) RN R B T HVEED X ) E R (0.0032
pg - kg o dT) (K 4) B HIROKIE A b X AR
RIEFE M EZ AR (IR E R X R 0.0055 pg -
kg™ - d7 EYEERTIX A 0.0026 pg - kg - d7h) (A
5b) . TR R TR PR AT ok 0 Y OR 2R 6E R
0.00027 pg - kg™ - d7' EVEEST X H RS A FIAS ER IR
LR BTN 0.00016 wg « kg™ - d7' @ EH
LA RVR K R 1) B SR R R ARG

ARMFFEH B B8 3R KK i A ) TEHL R
TR BIK T 89% (& 6) , Horp 5 F 8k 2%t w4~
Hu DX TG ML oK 1 2 8% o7 ik R e (IR R R X
65.8% YRR IX.:57.1%) . MeAh, T R X A4
B DX ROR S Y 5 5K R 58 114 o L 4 0l ik
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030} Lead-zinc mining area 05k Lead-zinc mining area
025}
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010} 02r
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g ol . . ) oL . . ,
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M Ve = RTTERX = d TR RIX
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020 0.4}
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0.10 - 02+
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JetL3KDI Hg DI (pg-kg™ -d™) FA 58 DI MeHg DI (ug-kg ™ -d™)

B4 EFRFFEEI 100000 OEK THEET XAMBEHTERRNIIRIIFEREES
Fig.4 The exposure of inorganic mercury and methylmercury in lead-zinc mining area and urban residential area under
100000 iterations of Monte Carlo simulation

0.035 0.006

8 [J4%19 X Lead-zinc mining area b
g 0.030 - 1 3T B R X, Residential area g 0005}
i 555 0.025} i &° I
o = 2 0.020 =0
oS & oS 30.003F
#® &5 0.0151 s ?oé‘)
=EE 5T 0002}
R & g o010} Eg=
[ QS
E 0.005) £ 0001
0 . . . . . . . , 0 . . . . . . . ,
K OHEX EE A BA BE KK RREE K OHEX EE A BA BE KK REE
Water Vegetable Potato  Fish ~ Port ~ Egg  Rice Total Water Vegetable Potato Fish  Port  Egg  Rice Total

B5 HAEyXMETREREAERMEAITHR (a)MBEER(D)REE

Fig.5 IHg (a) and MeHg (b) exposure of different food in lead-zinc mining area and residential area

FoHlR Hg H H5R MeHg
a b
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. g’ I + 5 Potato
=g £ Fish
o W Port
% g I % Egg
g KK Rice
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]
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3
®E
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Fig.6 Percentage contribution of each exposure pathway to IHg and MeHg
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91% 1 81.6% , £ FH % P X F 5L 5K 2% 8% 1) 5t ik R AL
T A0 4.5%F1 5.1% , 38 155 PR K St i B L
RIEFEARME AR 0.1% (I 6b . & 6d) ,

3 %W it

ABFGE I, WA 1 32 B WA P R OR
(7.06 ng - g & it (HAR T 5 bR v
500 ng - g~' . APHALE R GHT AIIE AT IX
(431 ng - ¢g") & IHRHEX(5.36 ng - ") (BEfK
2502019), KL R (12.7 ng - g7') JHIT(14.4
ng + g ) AN (12.1 ng - g7") 4T, BEML TR
11X (290 ng gfl) CHRRETTIX (15711 ng * gfl) N
FL 07 % T X (229.8 ng + g7') LA S = e /K ¢
(40.8 ng - g') (Shao et al., 2012; Tang et al.,
2015; Wang et al., 2021; Xie et al., 2021) , faH 3L
K (W fERIX.0.74 ng - g BYAEH1X . 0.47
ng « ¢ ) WHBARTEEB(10.9 ng - ¢1) (EifEf
45, 2008) LIMIBI(12 ng - ¢7') (I RZ4E,2010) |
KB X (60 ng + g™') (Zhang et al., 2010) FlJ KA
(48.7 ng + g™') (Shao et al., 2013) (FLHH) IR X |
PR TR DX U gt AN R e L e s ) FRE Ll AR (180
ng - g ') (Cheng et al., 2009) Z T HLIX . ARBFFE
R E AR, X AT AR S B2 B N IR
FLE PR G, LR W B R AR A TR I AR (L e
al., 2009) ,AFI TR E £ HU By A K
JFERT DX 44 v i) i e B SRS 3 A= W R 1 4
(Desta et al., 2007; =) 045, 2008) , A 5K
W, o 0 20K & 1 SR TR 3 o BEA 5 A
I BN T FRAE R S BOR B A HZE A R (Zhang
et al., 2022)

HIAWEFE R B, £ H RO & & 35 3 & T ROk
(Qiu et al., 2008) , SR, AHFoT 45 R R, W &
FEDCRIAT A% 8 X B R OK 53 510 1.49 A 0.64 ng -
g™ W TR LA A X R EOR S R (R 2) .
Hor T i R X JOK S OR B i 5 S i Y BIF e 4G
H(1.16 ng - ¢') (Han et al., 2019) fR4ET, 5KkH"
XAHE (J710:30.4 ng - g7', F}7€.20.8 ng + ¢, I
AJ7:12.3 ng - g7') (Meng et al., 2014) , P IX
TROK A R R & AR AL 1l X OROK Bk &
(YT R RIX:4.04 ng - ¢ HYEEATIX:3.01 ng -
g YV EMRBEHR T (3.63 ng - ¢ ) EFIR KX
(4.46 ng - ¢7") (BREESE, 2019) AR EH . H S
ST HBIX (2.46 ng + ¢7') (Wang et al., 2021) LA K&
2FETERAK(3.97 ng - g7') (Xu et al., 2020a)

FHLE2E SN EAR T AR 8T 8E 01X (16.0 ng -
) FFERT X (85.8 ng - g') FIJTILRE X
(93.6 ng - ¢7') (Meng et al. ,2014) ,

WNE 3 FIE7R , P4 X ARk S RIS 35 1
MeHg% AL T H A&, @ i T 5A k&
MeHg% %) ( Cheng et al., 2009; Xie et al. ,2021)
TEEYEER X 35 N I MeHg% B2 51k 46.5% , iX
— IG5 ) A 1L X RS A Y MeHg% (52.9%)
{25 L BIAR Rl Cheng et al. , 2009) B T A KB &S Me-
Hg%s 5 | GRS, JE N WG HE 1Y 5 MeHg% IR AR IR
T BRI ORI

PO~ X T AL ok 7% 8% i (3T JE R X, 0,031
pg - kg™ o dT EVEEDTIX:0.032 pg - kg - dT)
SR (RN G R ORI R RIXC(0.006
pg - kg - dT) BEE THVEESIX (0.0032 pg -
kg™ - d™h) . — 5 TH, 5 EYRE G JOR & a2
SO T R A ROR N iy F BSR4y
FEAVEET X 2.3 5 1.6 5 (R 1) ; 75—,
W R DR R I BRSSO B Y v T
BB IX (SR Gt IR, 2021) |, 3% AT A 2 i i T
JoE B PR oK 2 R 1 i TR XX — B ) 22 A
o UAh, ARG XS g S A JC LK 2 e e
3R 0.02 pg + kg™ - dTTORTATE R X)) F10.018
pg kg71 S AT CBYEERT X)) R T IR R AR X
(0.045 wg « kg™« d7") (Wai et al., 2017) JT1LFK
WX (0.13 pg - kg™« d7") (EHHE S, 2013b) FIpk
PUIRA" X (0.33 pg - kg' - d7") (Jia et al., 2018),
85 5 R SR FE N 65.8% M1 57.1% , [ —A> T2
TR IR K, KOK W TCHLOR 2 88 i (I e R
[X:0.0093 wg - kg™ - d7; HYEEHTIX:0.0098 pg -
kg - d™h) TR E T KOK SRR H B R
H(0.00069 pg - kg™ + d7") (Xu et al., 2020a) ,{H
RTRERT X (0.1 pg - kg - d7") (s,
2013b) , i B R RERAY 30.1% ~30.9% ., 5 ik
AL, PR b X 0 (1.7% ~2.4%) 34
(0.2%) I (1.1%~1.3%) 1+ 5.(0.3% ~8.7%)
(R TCAIL oK %% 58 SRR R AR . 8 b IR SR i TEHILoR
T A AR R 0.1% , X BL 25 1 5 50 4
HoAth #y X — 3 ( Zhang et al., 2010; Xu et al.,
2020b) .

FATHIEE T R, FORXT B LR (1) 2% 5% Tk o
IR 919 4235 7 Il | T R BE M X R R
KT B R Ok 2 R Y L B (96% | 94% FiI
95%) ( Zhang et al., 2010) , & FHAK IR EAF 5T
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ERFAE B4 E FE3

DX g B H 2 OR 28 % 1) H BB 42 ( Zhang et al.
2010; Li et al., 2012) , ABFSEH B/ H X B
R 19 F oK 22 FE AR K (0.00042 pg - kg -
Ay, 5 (0.25 wg - kg™ - d7) FHL(0.43 pg -
kg™« d™") (Shao et al., 2013) 2T il H X A A, 1%
Al B PR AT ST Pl Joe B DR B X AR i) H
FORSRBAL, Hk, WA X E R H & iRl
SR 4.88 ¢ Fl 8.22 o, LIk TV M IX 52 ~ 341
g+ d”'(Shao et al., 2013) ,

4 & it

PR DX AT & R IX 3 A 14.7% 0 17.7%
IR A T 3R E & L b, X R
AU X IIFELE—E BB R TG g . ROK AL FNAG
EHE R MeHg% HRHE , I V-3 MeHg% &,
T R O

FEITT J R DX A BE A IX R 88 35 ) O PR
F e, 0o SRR Y 65.8% 1 57.1% . Tk,
TR X H L SR 1 2 58 BTk R 4 B s 919% M
81.6% , B I ROK Z AW 97 Ja R 422 fioh PR B i 1y 32 2
WA, PRI HiL DX 3 £ 3 R R () T LR A
FETR K RETE4 WUE T JECFA 47 19 ARG i 253
F AR (PTWI) 0.571 pg - kg™' - 7' Hil USEPA
AR RS %R & (RMD) 0.1 pg - kg’ -
d™' o BRI, KX TC LR A L 5K 1) 2% 8 o1 kAR
LN

PIANHL X HI 43971k 0.08 1 0.16, ¥/hNF 1,
FEWITC W] 5 gt e IXURS: o (B A5 G T A9, Ikl e IR
T I 4 P L SR 2285 (0.006 g - kg ™' - d7") B T4VAE
"X JE R (0.0032 pg - kg™ - d™") .
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