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Abstract: To assess the potential ecological health risks of heavy metal accumulation in the soil around the
domestic waste landfill area, a large landfill in Chengdu City, Sichuan Province, China was investigated.
Soil samples at different depths around the landfill area were used to determine the mass fraction of heavy
metal elements, and correlation analysis was conducted with the factors such as landfill age of the garbage
dump. The heavy metal pollution status and environmental health risks in soil were evaluated. The results
have shown that Hg, As, Pb, and Cr(VI) were significantly enriched around the landfill area and were
positively correlated with the landfill time, also affected by complex factors such as soil pH, mass fraction
of organic matter and showed uneven spatial distribution patterns. The migration ability of Cr and Pb in
soil was weak. Cr(VID) and Hg were the main ecological risk contributors. The total exposure of Pb was
the largest, and oral exposure was the main exposure route. As has the greatest carcinogenic and non-car-
cinogenic risks to the population. In summary, although the accumulated concentrations of Cr(VD), Hg,
As, Pb and Cd in the soil around the landfill area have not yet caused serious pollution problems, but they
all have potential environmental health risks and should be paid attention to.
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B B R S A I R R R S A A S . BAE TR 7 R R RE s UY, Nk P
FE TR 2 18 v 5T i 3 508 AR A AT 5 2 0 o i 4 e 34
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S12 gifikt, Hg W I, KT 2, @ THEmY., W08l Pb M Cdmy I, RE KT OHDATL, BT
BWOsY, B CrW I, /NT 1, RULHS, SAMYEEERESOEMITMEE R —3. MW, &
6] VA ik T AR 45 AP FE 25 5 . I 25 605 Yo 38 BOE AN 10y B B AR s 32 20 D R LA 2
S FE PR T AR A A SR Al 2 b AR AR B O X S SE PR DL HE AT A HE , TTREZBS T E 4R T R Z [
[ 455 T REFE B PFA 45 R ek 5 K, Tl sl B S E N, AN LR TR
TR 25 B R Ot ARELE X HERR Cr(VD . Hg, As, Pb F1 Cd X J& B A 25 55 455 14 75 Yo XU 0 56
it B AU

A ER igs I

o 3
RE

R
Cd

Pb

Hg

Cr(VI)

1 T T T T T T T T T 1T
S1 S2 83 S4 S5 S6 S7 S8 S9 S10 S11 812 S13 S14 S15

B4 HEEXALLESSEMRRIEY
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2.3 THESEEFEREXNKITMH
2.3.1 HEEAEREFHK

Zify LIRWRaR A R 0, PR X R EEE SR b Cr(VD . Hg. As. Pb Al Cd 875 449 5UIE BLAT
Wi iE— 2P G, 5 FhEE 4@ J0 R AE DA IX N AN [R] - HE VR B (9 V8 A6 A2 S KU F8 B 3R 6 TR . Hg 1 A4E S XU
BRCRR . R BN P AR, HARE S B N REXE, #2250 E 48 0w A S S8 o0 =
#1256 FIWT Hg M1 Cr(VD 2 2 A KR STmk R o Bl 3R BRI, Cd v 7e A= 25 KUB 18 80T i, X AR
JZ e LA T AR T Y AU o R T R AT R 2 A R A et L i s 3 SR 3 + 4 4 U VS Y R A R R
Hg. As fil Cd B 5% & A e AR SRS . Bk, He, Cr(VD | As Al Cd 575 G B SR AR XU J2: 78 Br 3 3
SR AR T R I VA B A

*6 MARARREESBEEESRRIES

RFER REiR Cr(VD Hg As Pb Cd
xK2 E, 28.10 69. 68 18.07 6. 82 17. 80
RI 140. 46
= E, 29. 69 47.07 18. 54 6.33 19. 55
RI 121. 17
T2 E, 25.16 42.28 17. 97 6.35 20. 45
RI 112.21

ABFFEHE Cr(VD | Hg. As, Pb Ml Cd 3 5 Bl s & J X A Y i HERURS AT DAL AR B0 H 28 58 it
LRSI T R, R, A T P R KR P, REZHAR N 3.10X10 " mg/ (kg * d),
RERBEFNE Cd, BEIEARHN 4. 11X107 7 mg/ (kg » &), HBEH + S 8 15 55 1% #i
Thi . B A 3 Rl e b A G B B BIR RO s 2 AR R BREBEA L 2R R I A
NSRS PN IR S SN C N 6 B/ L DN SR ce SEp N R U

*x71 T1EESEIFVEAREE mg -+ kg '+ d!

HEIR s 25 1 20 2 J7 ik B E
Cr(VD ®2 3.99Xx10° " 3.61x10°° 3.61x10°° 3.65X10°°
)2 4.21X10°" 3.82X10°° 3.82x10°° 3.86x10°°

w2z 3.57X10 " 3.24X10°° 3.23x10°° 3.27X10°°

Hg xZ 6.59Xx 10" 5.98X10"" 5.98%10°° 6.04X107"
2 4.45X10 " 4.04X10°7 4.04X10°° 4.08%10°7

Wz 4.00X10 " 3.63%X10 " 3.63x10° 3.66X10 "

As =2 1.74X10°7 1.58X10° 1.58%x10° 7 1.60X10°
)2 1.79x107° 1.62X10°° 1.62X10°7 1.64X10°°

®Z 1.73X107° 1.57X10°° 1.57X10°7 1.59X10°°

Pb x2 3.38X10 " 3.07X10° 3.07X10"7 3.10X10°°
)2 3.14X10°° 2.84X107° 2.84X1077 2.87X107°

R = 3.15%x107° 2.85X10° 2.85Xx10°7 2.88X10 "

Cd RZ 4.49x10 " 4.07X10 7 4.07X10 " 4.11x10 7
2 4.93x10 " 4.47X10°7 4.47X10°° 4.52%10°7

W2 5.16x10 " 4,67%X10°" 4, 68%X10° 4.72X10°7
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Cr(VD . Hg. As. Pb Hl Cd X} A {4 i B XUBS: Y SO /AF 30 KBS PE M F8 Bcin 3% 8 iR, T A IR A
7] 3 A% 19 B0 KBS 38 B0 I /N T 1, 3R W13 IR I AS 77 76 B0 KU . 28 11 4R A 11 35008 AU I 18 T 28 IR
MZ R BB AR, e RS BB R —3. A RSB TR, AT As B Bum KK Ak 808
R fe K
*8 EERKREEY

KU F8 %5 e Cr(VD Hg Cd As Pb
HQupy =2 1.20X10° 1.99%x10° 4.07X10°* 5.27X10 * 8.76X10 "
)2 1.27x10°° 1.35x10°° 4.47%X107" 5.41X107¢ 8.12X10°
w2 1.08X10 * 1.21x10 * 4.68x10 " 5.24X10 * 8.15x10 °
HQ sy ®2 1.39X10°° 7.69X10°" 4.49X10°° 5.81x10°° 9.61x107
2 1.47X10° 5.19X10 7 4.93%x10°° 5.96X10 ¢ 8.91x10 7
RZ 1.25%X10 ° 4.66X10 7 5.15X10 ¢ 5.78X10 ¢ 8.94X10 7
HQ sy *®Z 6.02x10" 2.85x10 " 4.07X10"" 1.29%x10°° 5.84x10"
2 6.37x10" 1.92x10"" 4.47X10°" 1.31x10°° 5.42x10*
®RZ 5.39X10 ° 1.73X10 " 4.68%x10 " 1.28%x10* 5.44x10 "
HI L2 1.82x10° 2.28X10°° 8.19x10 " 5.40X107° 9.34Xx10°
2 1.92x107° 1.54x107° 9.00x 107" 5.54X107" 8.67X10"°
w2z 1.63x10°° 1.38x10°° 9.41x107" 5.34X107¢ 8.70X10°
CR 4 n =2 1.81X10°° To B KU — 2.37X10°° TG B0 K
2 1.91X10°° — 2.43%10°°
RZ 1.62x10°° — 2.36X10°°
CR zupuy =2 1.67x10° " 2.83x10° " 2.63x10°°
2 1.77X10° " 3.10x10°" 2.70X10
®RZ 1.50x10 " 3.25X10°" 2.62X10°°
CR g EI — — 5.79%X10 7
2 — — 5.93X10 7
®RZ — — 5.76X1077
CRy K= 1.81X10°° 2.83X10 " 2.43X10°°
2 1.91X10°° 3.10X10° " 2.49Xx10°
R = 1.62X10°° 3.25X10° " 2.42X10°°
3 it

1) Hg. As, Pb, Cr(VD | Cr 7EBUHLE X 0 W I & 5. Z NSRS % Y. Cr(VD | As, Cd #
Hg 75 i ¢ B B OMER L AR R, 2 IR 0 R i R T R S 28 ) 3 i ik =y . Cd 7E
Wb ORI R R L Eh e B LA LB B ¢, Pb 7R pH (8 A2 A 1Y 55 B
TR A DY U PR RS E WS S AN Syl TR 5 ) I R RE B, ok B R AR SR B U e
Feo Crfe B h R ES K Cr(IDAFTE . 708 3 2 35 55 48 07 EL 76 37 ff b7 5 M 1A J] i Joi i 73 %
Wi, EEHITHEES.
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2) M X 0 g e AR 0 G R T R A O R AR . BRI A X 4 H R R ﬁﬁ%%%ﬁ
fﬁ@@&ﬂ‘i%¢,ﬁ%%wﬂLﬁmmcmw>I@ﬂuﬁﬁ??ﬁﬁ?ﬁﬁ%;f&%ﬁ
J& T EEVS gy Ph A Cd J& T8 0005 % . AR I PF0 7 T 14 4 %ﬁf%#,iﬁﬁﬁﬁmﬁ%ﬁ%%
Je BR 1 T 3K

3) VERE A 25 KU i Z50RI A 35 A R DRI DF i 245 SR 3 B Hg A1 Cr (VD S 32 B A 28 U s ik R 7 Bl 4 ¢
BREESE N, Cd M TE ARSI & . TATE S, P B RERR K, 208 A RS, EEEY)E
Bl A0 R 7 3 R R AT B8 A KU, 5 As I B0 IXURS: RN Al 308 KU B K. B, Hg Cr(VD | As Fl Cd 7E 473K
T 7 10 75 G B 22 0 A XU 12 107 5 | ke oA
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