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Primary Study on Pollution of Heavy Metals in PM, . under
Haze-fog Weather in Hengyang City During Winter
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Abstract; To study pollution characteristics and sources of heavy metals in PM, . under
haze-fog weather in Hengyang city, atmospheric particulate matters in Hengyang city were
investigated during 2014 ~2015 winter.The concentration of PM, 5 were measured by filter
membrane weighting method and microwave digestion and atomic absorption spectroscopy
(AAS) method were used for analyzing 6 heavy metals (Pb,Cd, Cu,Cr,Ni and Fe) in

PM, ;, pollution characteristics of heavy metals in PM, s were analyzed by enrichment factor
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method.The results indicated that the concentrations of atmospheric PM, s under haze-fog

weather were much higher than the 24 h mean value(75 pg/m’)in National Ambient Air

Quality Standard during the sampling period.The pollution concentration of heavy metals in
PM, ; showed stable trend ,which were Cu>Fe>Pb>Cr>Ni>Cd and Cu>Fe>Cr>Pb>Ni>
Cd, respectively.The result of enrichment factor analysis showed that the EF values of Pb,

Cd,Cu,Cr,Ni and Fe in PM, ; were higher than 10, those elements came from man-made

pollution sources obviously, and Cd and Cu were extremely enriched, the pollution may

came {rom metal smelting or industrial coal combustion in urban area.

key words; atmospheric PM, ; ;heavy metals;pollution level ; enrichment factor
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Table 1 Microwave digestion procedure

*3 HmEXNRERERMRERE(n=3)
Table 3 Relative standard deviation and recovery of

standard addition of samples(r=3)

AR MPE]/min ARAEEFE]L/min TR/ C
1 15 5 110
2 10 5 150
3 10 10 180

1.3.3  AYE85 4
BT O A 4 1 AN W 38, i H A B B
{ETAERZS , HAAR 254 WL 3% 2.

x2 MUHFNEBEH

Table 2 Measurement conditions of instrument

E Wk BEE IR Hﬂﬂgkﬁétt KRbERR
/om /om o /mA (B FE/mm

Pb 2833 0.7 12 4:1 7

Cd 2288 0.7 8 4:1 7

Cu 3247 05 6 4:1 7

Cr 3579 05 10 4:1 9

Ni 2320 0.2 15 4:1 7

Fe 2483 0.2 15 4:1 7
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. 2014 4E4LZ 2015 4F4 2
TR RSD/% [/ % RSD/%  TEIISC%/ %
Pb  1.58 106.8 2.68 104.5
cd  2.09 106.4 2.88 101.5
Cu 321 104.6 1.82 95.2
Cr 145 94 1.74 95.5
Ni 2.47 99.2 2.73 108.5
Fe 1.06 100.7 1.36 99.5
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Fig.1 The mass concentration of PM, . under Haze-fog

weather in winter of Hengyang 2014~ 2015

R4 EREHPEZSESH
Table 4 Meteorological parameters during

the sampling period

SKEENHE  JREE/C MRHRE/% KE/(m-sT)
2014-12-15  8.74 93.12 0.69
2014-12-16  6.96 91.04 0.55
2014-12-20  12.03 89.21 0.78
2014-12-23  12.57 87.33 0.72
2014-12-24  13.88 85.46 1.26
2014-12-25  10.76 90.5 1.19
2015-12-12  10.23 91.31 0.73
2015-12-13  8.14 94.6 1.14
2015-12-14  7.06 91.77 0.57
2015-12-15  8.72 71.74 0.76
2015-12-16  7.81 59.86 1.83
2015-12-17  6.94 57.12 2.01
2015-12-18  6.78 55.75 2.36
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Fig.2 The comparison of heavy metals mass concen-
trations of PM, ; in winter of Hengyang 2014~ 2015
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Table 5 Enrichment factors of heavy metal elements

in winter of Hengyang 2014 ~ 2015

Hamae ol

. AR

% /(ng+m™) /(mg * R
2014 48 20154 kg'') 2014 4F 2015 4F

Ph 14127  60.84 297 269.51 211.23

Cd 8.83 2.16 0.126 3970.73 1767.67
Cu  705.35 763.55 27.3 1463.94  2883.99
Cr 80.96 67.97 71.4 64.25 98.16
Ni 90.98 42.13 31.9 161.60  136.18
Fe  698.90 384.04 39600 / /

WAL RS PM, HAF N T R & £ W T
HRT 10,8 Bk B F A N5 4L 0E.2014 F1 2015
IERATEH K PM,, P& LR &R R .
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Table 6 Pollution sources of different metal elements

JLHE TG YA IR EEPCN
Zn Tolb A= 7= (R ShHLIE 1 T4 ) [15]
Pb HLsh%E RS Fe R [16]
Fe Tl A A4k [17]
Cu GBI TR SR [18]
Ccd BRHE [19]
Cr Tl S HETK [20]
Ni AT Al 2B = HE K [17]
3 4

K FH 0 T D RO B i KRR
PM, "1 Pb . Cd Cu,Cr Ni Fl Fe % 6 Fh 4R
JCEIATINE , Zoad IR VR, i 2 AN A% ) e g5
VEF A AR 1 8 7 45 70 R b v il 4 1 4 1 AR
KR BIIAE 0.9995 T Lh b, 5256 FH X A o s 22
(RSD) J5FE K 1.06% ~3.21% , ks [0 e 35 il
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