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Fig. 1 Distribution of surface soil sampling points in Nanchang City
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e C M BIFTE X - 438 5 Al B 4 Ja ) S0 55 4
fH; C, ARMESRITRAE LT AE RME; G
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0.70 mg/kg(f& 7 55, 2020)
222 HAEASZREIHE

TR AR 28 XU 48 B0 02— Fh il & PR B 1k 2= A
AR ST A AR PR 1Y PR AN 7 %, 07 T RE
RG] o AR n iR e fe AR, 2 H Al
ey A 2 KR 5 v F B R 2 PR Tk
— (Hakanson, 1980), Hi+& /A =LunF .

E, =T, xCy, (2)
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Table1 Grading of single element C;, and E, in
soil(Hakanson, 1980; He and Zhang, 2019)
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IR R, &6 5 0 A LA SR RR#AE . Liu
et al. (201 LR G H I T4 IL R ST R i A X 3=
B SRR, A S LA A VT B dE b R B
Y 25 e R SN 10, BN N R B 7=
Sx1=10x1=10C L F#E 4 20200, % T4 50
VAL, A BIF 98 78 V8 7R A A KU 18 BT 3,
WA= O A B M R R 5L T, BUE R 10,
223 fEERTeFEAE

fat Bl XUB PEAN 2 T b NS R TR A E
&R PRI N AT RE A7 B A (g R A R A Y 1k (US
EPA, 2002), 5 &, HIEP N ESE FEE
I B I IR R 4 M 3 R A E A
AAR(US EPA, 2002; 2= 41 L5, 2012) . iX 3 Fh 2
BRI AN RZEADDHEAR T (HA
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IngR X CF X EF,,, X ED;,,
BW X AT

ZEMPII A TR K H R
IngR X Eth X EDinh
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28 B R B AR AR A K ) R

ADDing = X Csoil o ( 3 )

ADDinh = X Csoil o (4 )

SA X AF X ABS X CF X EF 4erm X EDgerm
ADDderm = d < X Csoil °
BW x AT
(5)
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T 2 UL I 2, 2 1 B XU DFA 7 1202 36
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JRFIAE 1 75 1 00 v 2R A% 1R 75 G b B i 5 1 18 0
TEAR HE I A AD FEHE me , 105 ¥ RIS 3 5 5 o
T, AN T L EAFES
i it B XU DA B AR AR R BR 1 o R0, & A W5
R, Z T L AE VT Ik T A g £ e XU K F- L A
B3 Gy o 0k SN L 28 9 2 A 1) 52 el 25 5
A — & S5 M E G5, 2012; X4 H 4,
20210, JUHIEH B E] T 6 L XU A8 52 )

(6)

R2 FEBEREEETEMNERESE(US EPA,2002)

Table 2 Exposure parameters for assessing non-carcinogenic health risk(US EPA, 2002)

24 LR Y2 P BUE RO BUE CJL#ED
Cioil mg/kg e TR By S — —
IngR mg/d TR AR 100 200
EF,,=FF,,=EF,,, d/a 7 5 R 350 350
ED,,,~ED,,=EDy,, a T R B2 () 24 6
BW kg - $4 4 60 15
AT h V- 44 5 5 I (1) 365%x24 36524
CF kg/mg T4 R 1x10° 1x10°
InhR m'/d A W 3 =R 20 7.6
PEF m’/kg R HE ik A 1.36x10’° 1.36x10°
SA cm’ B Ik % 8 i AR 5700 200
AF mg/cm’ WPk 0.07 0.2
ABS To it B R Wz W K 0.001 0.001
RD,, mg/(kg/d) HYICR NS | 8.00x10° 8.00x10°
RID,, mg/(kg/d) WRITTEMNSHE i 8.00x10° 8.00x10°
RfDyem mg/(kg/d) TGP ITCR IS H ] 8.00x10° 8.00x10°
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47 0.11~0.92 mg/kg, “F-¥{H 4 0.62 mg/kg, % T
(BI04 4 b1 b A 987 e XURS: A5 T b A )
Hh S — 2 FH b 9 bR o FIR {E.C0.87 mg/kg) MV PE 44
L2 TR R H{E 0.70 mg/kg), B T HE
xR 2 3 0 R {E 0.60 mg/kg) (T M4,
20200, MZS 1534 R (] 2), BRVTAR J M IX %
JZ 3 P A T 2 8 (0.65 mg/kg) W = T 5
VLVE 2 (0.59 mg/kg) . SVLVEA TR IR &=

R3 HETHERREIERETRAESITER

Table 3 Statistics of thallium content of surface soils in Nanchang City

i X FEmEA M BOKME FMAE wWilEE TRER #IESMERERSBRED
BAWFFE X 100 0.11 0.92 0.62 0.21 0.19 18(18%)
WFFE X 2R 38 (R VL AR &) 45 0.36 0.92 0.65 0.10 0.15 10(22%)
5% X PG 3B CEE VLV ) 55 0.11 0.86 0.59 0.13 0.22 8(14%)
H g X 6 0.36 0.92 0.63 0.19 0.30 1(16%)
X 33 0.11 0.76 0.53 0.11 0.20 1 (3%)
PG I X 13 0.50 0.74 0.63 0.06 0.10 1(7%)
R X 9 0.54 0.81 0.65 0.09 0.13 2(22%)
A4 WX 22 0.50 0.86 0.66 0.11 0.17 7(31%)
i X 17 0.43 0.84 0.65 0.09 0.14 6(35%)
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Fig. 2 The spatial distribution of thallium content in surface soil of Nanchang City
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A TR FRATEX % 2 H 3 h 420 % & &7
PIE s BRI R : 2D MEIX (0.66 mg/kg) . 7R
WX 53 WL X ()R 0.65 mg/kg) . PHI X 5
ZEX (P94 0.63 mg/kg) DL M X (0.53 mg/kg) o
FATH X RZ P on R S BV 1
RETCRTY SO M LA e W S 6 B, Fh R B/ MK
WOR: BHIX A8 MX . RIX ., FaigX .
PUMIX , HraX .
32 SRKEIEN SRR

AT R P EITTRW CE R 0.15~1.31,
EH{E A 0.88, Hod CH>TCFAE R B TS YO I K
A A TRE SRR 18% . YEAEAE S KU TR CE)
B8 1.57~13.14, F¥MEIEF] 8.76, 4k I A K
S AR . PR IR T G BRIV A A 2 XU 8 ER Y
23 (8] 50 A 5 A AR AR A — B, RN BRI R
W 5 T 8 VTG 52 (&) 3Ca), 81 3(b)), BE VT 2K /5 Ml
X RE S G 0.51~1.31CE I 0.92), #

VLY 5 L IXFRE ALY G R 0.16~1.23CF- H{H Ky
0.84); BRVLARFEHLIX E A 5.14~13.14CF 1A
92D, BTG R IX E {H-N 1.57~12.28 1
B8 8.4, AT 45 IX i B[Rl 8 BT 4 (B A v 1Y
R MEX (CF0.95), BE G MR R L X, 7R
WX . i X | PG X A X .

{EE RS PEAL 25 S o, B BT R b &
R WU RN R 5k 42 i 3 Fpags 42 B9 A
S0 KBS 22 50 CHQO 1 -3 (A b o B <1, &
HH 3% i X 38 rp g o0 3 6 A AL LB 2 4 B
PRS0 XU . 78 3 R R ER iR, & DA
2 1 XU 5 e O A HQ 2 0.012, JL % HQ fH
h90.092), HW Ry Kz ik B 42 4 fidi 42 (iU HQ {H
9 4.9%10°, JLEE HQ i Ky 2.8x10 ) FIIFE M 1 A
wARGE AN HQ 8 9.1x10°, JL # HQ {4 M
7.3x10°) (F 4) . AE B0 KU 48 5000 25 8] 43 A 4
fECE 4()—4(dD) 5+ R & AR 715
B oA — 30 SR Z BT R S AR
B T % X R A A T R 1Y AR B0 AR
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Fig. 3 Pollution evaluation parameters of thallium in surface soil of Nanchang City

*4 MENRELTEFETEMA/IJLE ADD 5 HQ SZit#iE(FHED
Table 4 Statistics(average value)of adult/child ADD and HQ of thallium of surface soils from Nanchang City

A NGRS PN JLE N L FE I 1% JLE 7 ik
ADD 4.71x10°° 7.30x107" 3.96x10”° 7.94x10°° 5.84x107° 2.22x107°
HQ 1.22x10°2 9.12x10°° 4.95x10° 9.92x107 7.30x10° 2.78x10™*
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Fig. 4 Spatial distribution characteristics of adult/child HQ and ADD of thallium in surface soil of Nanchang City
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Fig. 5 Relation between the thallium content in the east bank (a) and west bank (b) of Nanchang’s Gan River and the sampling dis-

tances to the River (black solid dots represent sampling points in the area south to Aixi Lake)
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Spatial distribution and potential risk assessment of thallium in surface soils
from urban area of Nanchang City

ZHOU Yugqin, LI Wen, GAO Yingqiu, WANG Simeng, XIAO Chanhua
(East China University of Technology, Nanchang 330013, Jiangxi, China)

Abstract: As a kind of highly toxic pollutant substance, thallium has received little attention. This study
used the single factor index, potential ecological risk method, and health risk assessment to conduct a thorough
risk evaluation and examine the distribution and content of thallium (TI) in the surface soil of Nanchang’s inner
city area. The results show that: (DThe average Tl concentration in Nanchang City’s surface soil is 0.62 mg/kg,
with a range of 0.11 to 0.92 mg/kg. This is greater than the average TI level in China’s surface soil but lower than
the background value of Jiangxi Province’s soil; (2The old town region on the eastern bank of the Gan River has
somewhat higher Tl concentration than those in the western bank’s surface soil, and soils closer to the Gan River
exhibit significantly higher Tl concentration, which gradually decreases toward the east and the west; (3Accord-
ing to the risk assessment techniques adopted, there are typically few health and pollution problems associated
with thallium in Nanchang’s soil. However, places like Donghu District and Honggutan District have been linked
to specific health hazards. As a result, it is imperative to improve the thallium pollution monitoring in these risky
regions.

Key words: Nanchang City; surface soil ; thallium; potential ecological risks; health risk assessment
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