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Distribution of antimony species in street dust in downtown Chengdu
and its ecological risk assessment

LI Xiaoxin WANG Xinyu LUO Wenxiang LANG Chunyan *
(College of Materials and Chemistry & Chemical Engineering, Chengdu University of Technology, Chengdu, 610059, China)

Abstract In order to understand the impact of automobile emissions on the speciation distribution
of antimony in urban street dust and the possible pollution and ecological risks, the samples were
taken in downtown Chengdu, which has the second-largest automobile population in China. The
samples, with two particle sizes (<97 pm and<63 um) and from four functional areas, were digested
using aqua regia in a boiling water bath for total antimony and extracted using the modified BCR
method for Sb species. The determination of antimony was performed with HG-AFS and the
respective content was calculated. The pollution degree and ecological risk were evaluated using the
geo-accumulation index, the enrichment factor and risk assessment code (RAC) methods,
respectively. The results showed that the total contents of antimony in the dust with two particle sizes
(< 97 um and < 63 um) were in the range of 1.221—9.589 mg-kg"', which exceed the geochemical
background value of the shallow soil environment in Chengdu and soil background value of layer A
in China. The order of the average antimony content in four functional areas is traffic area>
commercial area> residential area > education area. Among the four fractions, the proportion of the

average content of residual antimony is the highest, followed by the weak-acid extractable and
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reducible, and the oxidizable is the lowest. The proportion of weak-acid extractable in street dust
with smaller particle sizes is relatively larger, indicating that the bioavailability of antimony, in this
case, is higher. The calculated results of the geo-accumulation index and enrichment factor showed
that antimony pollution in the traffic area was the most serious and the risk assessment code showed
all samples were at low ecological risk, with some samples approaching medium risk.

Keywords antimony, speciation, contamination evaluation, street dust, particle size,

functional area.
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% 1 AAL 64 DMEARRES T, BE S EANT 1.221—9.589 mg-kg ' Z A, ¥ T E A JZ 1T
50{H 1.06 mg-kg ', e KAE T 5 9 £, 17 T3S X (TA-S), Je/IME R SR 1150, 6 F
HE X (EA-3); [A, s s 28 Fh 23088 il i vk 2 R b R fh 215 5 0.861 mg kg '™, Hir
e RAE T S 1152 E, e/ME T SR 1.4 45, X PIFCRIAR T 4 Zh e X 86 & B R R 4
BT, 15 3] 514 514 0.019(<97 pum) Fl 0.002(<63 pum ), B WK [Rl D X %46 & AR 70 0 50 . AN
RAEH, S5 BB 4.965 mg-kg (<97 um) Fl 5.441mg-kg (<63 um), £ DIRE X 46 5 S K
/NI 353 4y A2 388 DX >Rl DX Fa A >0 X, Herb A2 X @ s T HAB I BB X, 3% 5 Chang 4507 X} 4>
B 19 N30T A 57 45 2R — 2. L P i SR AT BB, 2838 X i R, VR AR R, IR TR E AT
Sb,0; 7 PR EE 4 7= Az (1) e IR Y S AR A0, A T 24 v Bk 1 S O 5 7 R oMb DX R s 1 D
RN AT B2 AR BR AR, ZL40)T . BE D4R SR AR 2, RIMLAI ZEER A 42, n) R85 R T M 6 2 1 5
B XA AR B R EREE, G50 AR, BT DL 2 i & AR,

F1 KUEXELTPEER SR
Table 1 Antimony content in street dusts from different functional areas
Rifd Xk He/ME/(mgkg™) KM/ (mgkg")  FEMEH/(mgkg")  afE2E/(mgkg") BRFE%  HAR

Particle size  Area Minimum Maximum Mean Std.dev (0\% Sample size

ACIH X 5.123 9.589 6.260 1.498 23.92 8

HEX 1.221 7.206 3.862 1.627 42.12 8

<97um JEEX 3.013 7.956 4.724 1.529 32.37 8
Flk X 4.042 6.344 5.014 0.915 18.26 8

B 1.221 9.589 4.965 1.607 32.37 32

X 5.542 9.286 7.068 1.390 19.67 8

HEIX 1.693 5.936 4337 1.407 32.44 8

<63 pum JEEX 3.024 7.019 5.011 1.547 30.87 8
Flk X 4251 6.658 5.347 0.751 14.04 8

LA 1.693 9.286 5.441 1.612 29.63 32
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Fig.2 Spatial distribution of antimony content in downtown Chengdu
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Fig.3 The average proportion of antimony in each speciation of street dust in Chengdu and four functional areas under two

particle sizes
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