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THE. NG E R A ML PM, PSR TS Y4 0E, T 2018 43 ~8 A4 3 WEEP REM BT A 3 Sl A (B,
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6 FPE 4R (Cu, Zn, Pb, Cd, Cr FI Ni) ¥R, st H5 YR fE O, IFF1 b BARFE B0k | e A SRR E0L
HIGYARE | VA ERRRE. 450K, 3 Lmsl A MRS XA 25t i PM, f1 PM, (HH B &R YR LI B ¥ 227
A BT TR PM, Al PM, I EE 48 B MR IR > KERTE > NI RS XA Bl , 5 4 vk DA BIRAK
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Pollution Characteristics of Heavy Metals in PM,, P Near nghway
LI Xiao-bao, LIAO Zu-wen, ZHAO Hong" , PENG Cheng hui, TAN .Teng—fel, HpAI\.I,G Ping -
(Jldng)u Trdnsportatlon Institute, Nanchang 330200 Chlnel)r‘I .."!‘“ - ‘ &

Abstract In this study, we evaluate the pollutlcrn (’Jé;actermtlcs of heavy metals in partl( -ulate rnﬁl‘tter with diameters less than 2. 5 ;Lm-"
(PM2 5 ) near hlghways Three rounds of.cluster sampling’ of PM, . were conducted’ or?ithree hlghWayﬂ Changzhang, Changtong, and
Wenhou, in peri-urban-areas near Nanchang from“ Mdrc}] to August 2018. The!sanipling sites included service areas, toll stations
tunnels and areas near the highway. The concentratlons of six heavy metals including Gw, Zn, Pb, Cd, Cr, and Ni in PM, ; were
anal§zed using inducfively coupled plasma' mass/speg¢trometry (.ICP -MS). The pollution and distribution“of heavy metals in PM, 5 near
the highwgiy werganalyzed, and that pollution pharactéﬁstit’fé“.ép_d-"[fle level of possible ecological jeopardy were assessed by using the
Geoac.cumqra.tion Index and Potential Risk Index methods? No significant difference was observed in PM, ; or in heavy metals in PM,
along highways with different traffic flow, but they differed significantly in among highway settings in the following order: super-long
tunnels >Ilong tunnels and area near the highway > service areas and toll stations. The heavy metal concentration in highways decreased
in the following order: Zn (3.8 pg-m ™) >Pb (10.2 x10 *mg-m ™) >Cr (6.8 x10 pg-m ™) >Cu (3.5 x10 *pg-m~>) > Ni
(1.5x10*pg'm ™) >Cd (0.1 x 10 > ug-m ). In accordance with the influence of temperature and precipitation, PM, ; and
heavy metals in PM, ; showed significant variations among the monitoring months. The PM, ; concentration had a significant negative
correlation with atmospheric temperature. We observed that PM, 5 concentration was significantly lower from May to August than from
March to April. The Zn concentration in PM, ; was more significant from May to August than from March to April. Pearson analysis
showed a significant positive correlation between Zn in PM, ; with atmospheric temperature because elevated temperatures could
aggravate wear and tear and metallic corrosion, which then prompts the emission of Zn. According to the Geoaccumulation Index and
Potential Ecological Jeopardy Index, the level of pollution associated with heavy metals of PM, ; manifested in the following order: Zn
and Cd >Pb > Cu > Ni and Cr. The pollution and degree of jeopardy associated with Zn and Cd were the most severe in the assessment
criteria; therefore, the pollution by these elements and the sources of traffic should be noted in air pollution control plans. Super long
tunnels, long tunnels, and areas near highways showed greater levels of pollution and higher potential ecological jeopardy than service
areas and toll stations. The degree of pollution in densely populated service areas and toll stations was consistent across partially urban
areas.

Key words: highway; PM, ;; heavy metal; tunnel; toll station; service area
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Table 1  Partial metrological parameters during the sampling periods
RAEHLRS KRHEEABI(A-H) WL/ C SE/kPa HIXHR L/ % i M/ mes ™!

04-08 ~04-26 27.4 ~31.5 100. 6 33.2~37.7 N 0.7~1.0

Ei 06-24 ~06-29 33.4~35.0 99.8 62.4 ~67.2 At 1.2~2.0
07-26 ~08-10 38.1~42.9 99.8 49.0~57.0 Re) 0.3~0.5
03-26 ~03-28 21.6 ~30.0 101.5 63.4 ~70.6 PiEd 0.8~1.3

[S¥ 06-26 ~06-28 35.4 ~36.7 100. 1 54.1~55.9 [l =] 1.5~2.0
08-26 ~08-28 34.0~34.0 100. 1 40.0 i} 0.5
03-22 ~03-24 24.3~28.8 101.5 41.0 ~46.2 R 0.3~0.5

IS 06-24 ~06-26 34.5~36. 1 100. 4 51.8~63.2 F R 0.8~1.2
08-22 ~08-24 32.0~32.0 100. 3 5.01 ~54.0 ZRE 1.2~1.3
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Table 2 Background value of heavy metal elements/mg-kg "
W Cu In Pb Cd Cr Ni
ZHME  20.8 69.0  32.1 0.1 48.0  19.0
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Table 3 Contamination degree corresponding to geoaccumulation index
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Table 4  Classification criteria of the potential
ecological jeopardy assessment
E! RI A HRE
E! <40 RI <150 BiESfaE
40<E <80 150 <RI <300 G RE A BR[O 4
80<FE! <160 300 <RI <600 B
160<E! <320 600 <RI < 1200 RESEE
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Table 6  Correlation between the heavy metal concentrations of PM, 5 and meteorological parameters
PM, s Cu Zn Pb Cd Cr Ni il [ i1} 3 UE
PM, 5 1.00
Cu 0.31 1. 00
Zn -0.34 0.61* 1. 00
Pb 0.63 ™ 0.72* 0.14 1.00
Cd 0.48" 0.82* 0.55* 0.79 * 1. 00
Cr -0.29 0.92™ 0.72* 0. 66 ™ 0.77* 1.00
Ni -0.11 0.89 ™ 0.76 ™ 0.61 ™ 0.76 ™ 0.91* 1. 00
R -0.60 ™ -0.59" 0.54 ™ -0.80™ -0.48" 0.33 0.19 1.00
MR -0.35 -0.04 -0.07 -0.54™  -0.40 -0.14 -0.22 0.18 1.00
R 0.64 ™ 0.62™ -0.53" 0.70 ™ 0.41 -0.42 -0.24 -0.86™ -0.04 1. 00

1) = FRP<0.05, = =F/RP<0.01
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Table 7 Geoaccumulation index of heavy metal elements in PM, 5 near highway
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