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Abstract: PM, 5 samples were collected in Guangzhou city during autumn. Total concentration and chemical speciation of 10 heavy metals in
PM, 5 were quantified by acid digestion method and sequential extraction procedure. The pollution level and bioavailability of these metals were
also evaluated. Results showed that PM, 5 and heavy metal concentration were significantly high in Guangzhou city. Ranged from 0.083 3 to
0.190 0 mg*m™*, PM, 5 levels in the region were much higher than outdoor PM, 5 standard recommended by US-EPA. High enrichment factor
values ( K > 10) were obtained for Cd, Pb, Zn, Cu and Mo, reflecting the importance of anthropogenic inputs. In contrast: K values of Nis
Mn, Co and Fe were among 1 to 10, suggested that they were mainly from natural sources except for human activities. According to the results
of chemical speciation analysis, more than 80% of Al and Fe were found bound to organic matter, oxidisable and sulphidic fraction, and
residual fraction. Meanwhile; most of Zn, Pb, Cd and Cu were distributed in soluble and exchangeable fraction and carbonate; oxide and
reducible fraction. Bioavailable coefficients (k) revealed that the order of comparative mobility and bioavailability of heavy metals is: Cd > Zn
>Pb> Cu>Mn>Mo>Co>Ni>Fe>Al. With £>0.8, Cd> Zn and Pb were classified as bioavailable elements, while Cus Mn, Mo, Co
and Ni (k~0.5) were remarked as potential bioavailable elements, and Fe and Al (k <0.2) as non-available elements.
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Fig.1 PM, 5 concentration during sampling period
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Fig.2  Average concentration of heavy metal in PM, 5

during sampling period
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Table 1 ~ Concentration of heavy metal in each fraction in PM, s/ng*m™3
4
T Fl1 F2 F3 F4 SUF; B53 FAX VR 22/ %
i=1
Al 27.32+21.31 162.0 £ 81.07 454.8 £274.7 1226 +874.2 18711222 2081+ 1333 10
Fe 24.23 +14.54 203.8 +97.45 564.4 +258.2 602.5+162.6 1395 +498.5 1457 +518.7 4.3
Zn 233.6+95.43 237.6+102.6 32.49 + 14.61 22.19+15.78 525.9+166.6 504.8 + 168.1 4.2)
Pb 24.60 + 14.55 157.8 £28.24 26.84 +7.520 4.256 £ 1.371 213.5+37.45 201.6+35.43 (5.9
Cu 11.78 £4.261 23.89+7.913 19.32£4.473 1.324£0.5505 56.32+14.12 57.32+15.90 1.7
Mn 18.91 +8.521 18.25+3.317 14.82+4.522 6.872+1.855 58.85+11.78 62.49 + 12.05 5.8
Ni 1.779+0.9521 0.5611+0.3367  2.346+1.308 0.9737+0.7217  5.660 +3.184 6.454 +3.703 12.3
Cd 1.730+£0.5985  2.252+0.9256 0.3201+0.1255 0.0571+0.0470  4.359 +1.082 4.431+£1.113 1.6
Mo 0.9059+0.2823 0.1752+0.1077 0.6902+0.1588 0.2345+0.1010  2.006+0.4344  2.046+0.503 7 2.0
Co 0.2466+0.2091 0.2047+0.1314 0.3207+0.1928 0.1482+0.797  0.9202+0.5724 0.9431+0.6013 2.4
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Fig.3  Chemical speciation distribution of heavy metal as percentage of

the elemental concentration in PM, 5
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Table 2 Comparison of total metal concentration in PM, s at different big cities around the world/ng*m™

3

[ESER W Al Fe 7n Pb Cu Mn Ni Cd

i I CERFSD 2402 1682 537.6 207 55.4 67.3 6.4 4.6
ALl 116 188 173.9 71.8 8.9 12 5.4 2.3

HYGT 7 a0 470 560 260 100 20 20 0 0

N EZ e 35 55 16 3.4 2.5 3.8 0.8 0.3

£ gLz 39 160 29 7.9 17.0 — 10 0.4
wAZA[23] 66.68 295.58 35. 10.75 13.1 10.6 4.4 —

i oy 22 (4] 87 84 36 8 5 3 5 —
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Table 3 Main correlation coefficients among elements in PM, 5

Al Fe Zn Pb Mn Co Ni Mo Cd
Al 1.0000
Fe 0.9615" " 1.0000
Zn -0.2117 -0.1344 1.0000
Pb -0.0542 0.1443 0.3955 1.0000
Cu -0.3762  -0.3008 0.4809 0.0492 1.0000
Mn 0.6485" 0.8018" " -0.0378 0.314 1 -0.3002 1.0000
Co -0.3161 -0.2282 -0.2146  -0.0992 0.2626  -0.1423 1.0000
Ni 0.598 0 0.5595 0.3171 -0.1171 -0.0290 0.4647  -0.6634" 1.0000
Mo 0.0335 0.2362 -0.1530 0.5387 -0.4148 0.6820" 0.1004  -0.1689 1.0000
Cd 0.1477 0.356 1 0.286 9 0.9244" " 0.1228 0.4392 0.0165 -0.0135 0.5015 1.0000

D % % RAMHRERE(p<0.0D), » KRR (p<0.05)
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