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TFBTIREEN 97.3% ~97. 5% 5 ALK M fEFEHEEL < 1,2 V., Mn, Ni A1 As 19 BRI TTHkR H 89. 6% ~91.2% . 4 Fliis A
?Xfi/i\)ﬁﬁﬁ?ﬂhmiﬁk}; WP A « SR (47. 2% ~49. 4% ) > Tl I (23. 8% ~24.2% ) > AHAHERL (16. 9 ~20. 8% ) > iff
o+ R (5. 7% ~ 12, 1% ) | TXFIES0R KU O kAT 4 38 U8 (38. 7% ~42. 3% )| > Tl U5 (24. 5% ~ 28, 2%) uﬁﬂﬁﬁ
HER (24. 1% ~27.2% ) > Wik + B2 (5. 4% ~9. 6% . ol
KA. F ITH; PM, 55 B8 5 SRIEHT; (@R RUSTAL / . ra F
hESHES. X513; X820.4 CHKERIRAG. A iazﬁq 0250-3301(2022)07-3404-12 DOI 10. 13227/1 hijk. 202110163 y g

- i

Characterlza’tlon and Health RlSk Assbssment of Heavy Metals 1}n PM2 sin Xlamen Port

XIAO Si-han'? CAI Mel Jun 2 11 Xiang' 2 HUANC WANG Jian® , ZHU Qing- dunr , WU Shui- pmg i =
(1. College of Emlmnment and Ecology, Xiamen University, Xlamen 361102 Chlna 2. Fujian Provingfal K(ir'l Laboratory forl Coastal Ecology and Environmental studle%
Xiamert' 361102, China; 3. demen Research Academy; of ]:]nwronmentd]’éuenae Xiamen 361021 Chinaj 4, Xiamen Songvu Container Terminal Co., Ltd., Xiamen 351026
Chma)ﬂ ..““. . | e

Abstract PM2 5 samiples at Haltlan and Songyu container términals i Xlamen Pm't‘ were collected in summer and autumn/winter in 2020 and ana lyzed for 20 elements to
investigaté thglr temporal-spatial distribution features, sources, and health ‘tisk. The results showed that the levels of PM, 5 were relatively low and did not show significant
spatial and’diurnal differences. Ca and Si were the main crustal elements, and Zn and Mn were the main heavy metals in PM, 5. Compared with GB 3095-2012 guidelines,
Cr( VI) was in the range of 27.4-28. 6 times above the standard. Under the influence of monsoon and port throughput, the concentrations of some elements in summer were
higher than those in autumn/winter. Significant diurnal variations were observed for Cu, Zn, SO, , and NO, but not for V and Ni. Industrial sources were identified as the
primary contributor (55.2%-59.4% ), followed by traffic (28.7%-31.3% ), ship emissions (7.1%-7.7% ), and sea salt plus construction dust (4.8%-5.8% ). The
results of health risk assessment showed that heavy metals in PM, Jin Xiamen Port had potential carcinogenic risk (ECR >1(107°) to people living near the port, and
Cr(VI), V, and As together accounted for 97. 3% -97. 5% of the total risks; however, the non-carcinogenic risk was negligible (HI <1), and the major contributors were V
Mn, Ni, and As (89.6%-91.2% ). The relative contributions of each contributor to ECR was in the order of traffic (47.2%-49.4% ) > industrial (23.8%-24.2% ) > ship
emissions (16.9%-20.8% ) > sea salt plus construction dust (5.7%-12.1% ), and the relative contribution to HI was in the order of traffic (38.7%-42.3% ) > industrial
(24.5%-28.2% ) > ship emissions (24. 1%-27.2% ) >sea salt plus construction dust (5.4%-9.6% ).

Key words: Xiamen Port; PM,  ; heavy metal; source apportionment; health risk assessment
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Table 1~ Summary of RfC, IUR, and screening levels (SL) of selected heavy metals via inhalation exposure

TTE IUR/ (pgem=3) ! RfC/mg+m ~3 SL(EU#) /pgem 3 SL(HEEUE) /pge-m 3
Al -3 5.0%x1073 — 5.2x10°
As (TCHLAH) 4.3x1073 1.5x1073 6.5x107* 1.6x102
Ba — 5.0x10°* — 5.2x107!
Cd (TR #5%) 1.8x1073 1.0x1073 1.6x1073 1.0 x10 2
Ccx( V)P 8.4x1072 1.0x10* 1.2x1073 1.0x10~!
Pb ( ZERHY) 8.0x1073 — 3.5x1072 1.5x10"!
Mn (JEIRE2RE2) — 5.0%x1073 — 5.2x1072
Ni (TR A ) > 4.8x107* 1.4x1073 5.8x1073 1.5x1072
V (LA 8.3x1073 7.0 x10°¢ 3.4%x107* —
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Table 2 The T test of paired samples for element concentration in PM, 5 and differences between stations
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