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Abstract; Under a condition of good air quality (AQI; 55-90, PM,: 37-97 pg-m™, PM,,: 17-76 pg-m™), six groups of 54
samples were collected using an Andersen cascade impactor from both the indoor and outdoor stations in Beijing and Xinxiang from June
to August in 2016. The samples were digested by microwave digestion, and nine heavy metal elements (Pb, Cr, Ni, Cu, Zn, As, Cd,
Mn, and Co) in the atmospheric particles were determined with an inductively coupled plasma source mass spectrometer ( ICP-MS).
The results showed that the enrichment index (0-3) of most elements were low in both cities except for Cd [ 15. 0 ( Beijing) and 8. 47
(Xinxiang) ]. Cr, Co, Cu, and Mn in the atmospheric particles from Beijing park, Cd, Pb, and Mn in the atmospheric particles from
the Beijing office, Cr, Co, Ni, and As in the atmospheric particles from Xinxiang park, and all nine heavy metal elements in the
atmospheric particles from roads in both cities were found to be more concentrated in the coarse fractions; however, Pb, Zn, Cd, Ni,
and As in the atmospheric particles from Beijing park, Co, Zn, Ni, Cr, As, and Cu in the atmospheric particles from the Beijing
office, Pb, Zn, Cd, Cu, and Mn in the atmospheric particles from Xinxiang park, and all nine metal elements in the atmospheric

particles from the Beijing office showed the opposite pattern. The result of a human health risk assessment indicated that the
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carcinogenic risk of the five carcinogenic elements were all less than 10~

, but a lower potential cancer risk would also occur under long

term exposure. For the four non-carcinogenic elements (Pb, Zn, Mn, and Cu), the non-carcinogenic health risk values of Pb, Zn,

Mn, and Cu in the atmospheric particulates in Beijing were all far less than 1, which means the corresponding non-carcinogenic risk

was negligible; and, except for Mn, there was no obvious non-carcinogenic risk from Pb, Zn, and Cu in the atmospheric particles of

Xinxiang.

Key words : atmospheric particulates; heavy metal; size distribution; human health risk assessment
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Fig. 2 Particle size distribution of heavy metals in the atmospheric particles at six sampling sites
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Table 1  Health risk assessment of sampling sites in Beijing
A B C
WH E4)R - - - ==
MAERE S JLiE A A Lt JLE A5 FRAF A JLE
Cr 1.55x107° 1.33x107° 3.41x107° 3.63x107° 3.12x107° 7.97x107% 3.92x107> 3.37x107° 8.61 x10°°
Ni  9.57x1077 8.22x1077 2.10x1077 7.58x10°7 6.51x10°7 1.67x10"7 4.57x10°7 3.92x10~7 1.00x10"7
ILCR  As  2.48x107° 2.13x107° 5.46x10°° 2.11x107° 1.81x107° 4.63x107° 2.64x10°* 2.26x10"* 5.80x10°
Cd  7.84x1077 6.73x1077 1.72x1077 5.05x1077 4.34x1077 1.11x10"7 3.29x107° 2.83x10°° 7.23x1077
Co  3.44x1077 2.95x1077 7.56x107% 2.67x1077 2.29x1077 5.86x107% 5.17x1077 4.44x10"7 1.14x1077
Pb 1.60x1073% 1.37x107% 1.76 x107'% 5.11x10™* 4.39x10"* 5.62x10"* 6.26x1073 5.37x10"% 6.88 x10 3
HQ 7n 1.04x107* 8.96x107° 1.15x107° 9.51x107° 8.16 x107> 1.04x10"* 3.93x107* 3.37x107* 4.32x10°*
Cu 1.39x107° 1.19x107° 1.53x107° 9.42x107® 8.09x107° 1.03x1075 1.04x10"* 8.93x107° 1.14x10~*
Mn  1.71x107' 1.47x107!' 1.88x107' 6.86x1072 5.89x1072 7.54x1072 3.14x107' 2.70x10°! 3.46x10"!
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Table 2 Health risk assessment of sampling sites in Xinxiang
D E F
I &8 - - -
TR BAERME ALt L3 BAERE AR JLHE ARG AL JL#E
Cr 5.81 x107° 5.00x107° 1.28x107° 8.27x10°* 7.10x107* 1.82x107* 6.37x10°* 5.47x10°* 1.40x10"*
Ni  8.05x1077 7.00x1077 1.77x1077 1.37x107° 1.18 x107° 3.01 x107% 5.55x10°% 4.76 x10°® 1.22x10°¢
ILCR As  7.09x107° 6.09x107° 1.56x107° 1.93x10™* 1.66x107* 4.24x107° 7.97x10™* 6.85x107* 1.75x107*
Cd  3.16x107° 2.71x107° 6.94x1077 3.39x10°® 2.91x10°® 7.45x10°7 9.39x10°® 8.06x107® 2.06x10°
Co  4.95x1077 4.21x1077 1.08x1077 2.31x10™® 1.98x107® 5.07x1077 1.09x107% 9.39x1077 2.40x1077
Pb 1.97x107% 1.69x107* 2.16x107* 6.28x10™° 5.40x107° 6.90x107% 1.66x1072 1.43x107? 1.83x10"!
HQ Zn  4.79x107° 4.11x107° 5.26x107° 3.13x107* 2.68x10°* 3.43x10™* 9.85x10™* 8.46x107* 1.08x107?
Cu  2.38x107* 2.04x107* 2.61x107* 3.12x107> 2.68x107° 3.43x107° 4.35x107° 3.74x107° 4.78x10°°
Mn 1.12 9.59 x10 ! 1.23 3.45x107" 2.96x107" 3.79x107" 9.00x10~" 7.73x10™" 9.89 x10""
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