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Characteristics and Source Apportionment of Metals in the Dustfall of Quanzhou
City

ZHANG Zong-wei' , HU Gong-ren', YU Rui-lian' ", LIU Xian-rong' , HU Qi-chao' , WANG Xiao-ming’

(1. Department of Environmental Science and Engineering, College of Chemical Engineering, Huaqgiao University, Xiamen 361021,

China; 2. Center of Analysis, Beijing Research Institute of Uranium Geology, Beijing 100029, China)

Abstract: Concentrations of 23 metal elements in the dustfall collected from different functional areas of Quanzhou City, China, were
determined. Several methods were applied to assess the enrichment degree, pollution level and potential ecological risk of the above
elements. The sources of the above elements were analyzed based on the multivariate statistical analysis combining Pb and Sr isotopic
tracing technology. The results showed that the concentrations of metals in the dustfall presented significant spatial difference. The results
of enrichment factor and geo-accumulation index indicated that Cd, Hg, Zn, Ca, Pb, Cu, Ni and Sr showed relatively higher enrichment
degree and pollution level. The results of ecological risk index showed that the comprehensive ecological risk of heavy metals was very
high in the dustfall of all functional areas with the sequence of industrial area > heavy traffic area > commercial area > residential area >
scenic area > agricultural area. Cd and Hg showed extremely high potential ecological risk, and they contributed 95. 56% to the
comprehensive potential ecological risk index. The multivariate statistical analysis demonstrated that the elements of V, Fe, Ba, Bi, Ni,
Sr, Pb, Cs, Sc, Zn, Cd were mainly from industrial and vehicle emissions; Th, U, Rb, Y, Ti were mainly derived from soil dust; Li,
Mn, Cu, Hg, Cr, Co, Ca were mainly from coal combustion. The contribution ranges of parent soil, coal combustion and vehicle
emission to the Pb in the dustfall were 29.41%-64.00% , 22.53%-60.48% and 3. 13%-13.47% , respectively, as calculated by a
ternary hybrid model ; The plots of *'St/*Sr vs 1/Sr showed that Sr in the dustfall was dominated by coal combustion and vehicle emission.
Key words : Quanzhou City; dustfall; metal element; source apportionment; Pb and Sr isotopes
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1.1 FEACREF UL B

2007 4F 11 H ~2008 4 1 H , 75 KO- 45 I B
TR 3 d 5, SR I IC R KA R, FE SR M T
6 KR T e XA R e o, R 4 33 AN KA
FES A, SR ENX ()2 ~ )4, J15, J3-1, J16),
Rl X (18 ~ J12, J14), Tl IX (J17, JI18, J22.
J231 ~J233  J40, J41), JBAEX (J1, J5 ~ 17, J13,
J27.J30, J52, J53), KEE X (J19, J34) Frgealk X
(138, J39). XA RS, FEEERN1.5~2.0 m
() —E LN CEARZ 10 m (TS FD) FH B R4 3%
B PiRE LR T A . IR R
fnrE 35°CHET, i 150 B b, i F AR A G
SESENIP IR
1.2 BRI

R He >R H oK 247 KV I i, R+
PENCIEAL (AFS, AF-640 B Jb 50 5 A 28 7)) P22
HE4RItE R HCL + HNO, + HF % Wi, Fe .
Mn FJEFIR OGRS ( AAS, TAS-986 HY | b 5T
AR ME , HEITER (Zn, Ni, Pb, Cu, Cr, V,
Co,Cd,Sc,Li,Rb,Sr.Ba, Y. Bi, Th, U, Cs, Ti
Fl Ca) F HL A A 55 B 4K BT 3% Y (1CP-MS,
ELEMENT XR % 7% [H Finnigan-MAT /23 ] ) I &,
SEYG AR R BEHRE S A ERT 38 BER LR
1E 3 WOPATSESE, Rl B R R 25 A, IF DL 3 hR
HERE (ESS-3, ] B85 W I3l ) i 4 8 o o W 4.
Hg W5 45 5% (0 AH X A5 fE i 25 (RSD) /N T 2.5%
Fe . Mn I %E 455214 RSD #£1/hF 5. 0% , B4 8T
FIELERAY RSD X/MF 10. 0% .

Pb . Sr [FI 2 LUAE 3 b, 4 i i) Ak 3 e U
BHEaz Tolk b st H S 92 Be 3 il it 5 rh oo [l
R R oe . R RS E . sifk e T
PULSCHR10]. Pb . Sr Rl 2R HGAE AN 4 B2 43 5]
fEF0.005% . 0.001% , i /& P Sr Al 7w
FR ARG
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2.1 RINTHRAFEE P BRITR & RKF
SN HTAS R BE X R L R oo i Wk

1. e AFREEITESEARKESR, Cd, He,
Co. Ni, Zn, Pb, Ca, V. Cr, Cu. Bi ZE075 53 2%
(CV)ER, UL BN R IEE E 4. V. Ni| Zn,
Sr. Cd, Bi, Fe 7£ Tk X i9F-3 & & T H A T gg
X, 3 EEE Tl X N Tl SR A B HER AT .
T H TR A X R AR T 4R a0 As i,
AR AR A T R B MEXT L.
Cd, Hg, Zn, Ca, Pb, Cu, Ni, Sr ¥ & 54351
R 46.7.29.5.11.7,.7.6.6.6.5.5.4.9
A4, 345, ULRH T AT & SR AR B A 35
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2.2.1 FHEHRTEL

EERNTF(EF) AT O & R R, ]
X 5 ok, Hatma=n.

EF = (Ci/Cn>samp]e/<Ci/Cn)l)a(:kground (1)
K, ¢, HERITE i &R (mgkg™),C, S
WItEM & (meg-ke ™). WIS LB k5L
7 A HES HOCE A AL, Zr, Li, Ti, Sc. Cs,
Ca. Fe Rb % AWIFLL Li, Ti, Sc. Cs. Fe JyfEik
ZWItER MRS TR 5 HR TR Z S TH
KA, K Ti |, Fe 5HARITTER MAHICHEART L
U, Ti () CV ARXS B /N HOH AR 2= gs e M AT
AL Ti /E M S ot R, 5 KA IR T
RMWEF LT 1, /T BEA (AR 2F T
U8 45 EF > 5, WA AR HE 3808 (BD A% 30 ) XF
HA W&

2 HRMATHINHER KL P & EITEN
SEX EF {H. Cd Al He 74 THREX 1Y EF HI5 &
(13.15~93.74) , A L K & F£ R E. Cd 7F
ANFETBE X KA A EF B F. Tk X
(93.74) > JFEEIX (86.75) > KEIX(68.71) > @l
X (52.30) > 323l Z - X (46.70) > Kk X
(23.70), f5 KAE H B AE J7 A X B SR FE SIS
(235.95) , 3X 1] BB 5 1% R FF 2 B 3 K 2 50T B0
(RSB A I 4250 A 0C. KU IX RS R AL R AL
T, Cd 1Y EF AR 0l 685 1L sg i 13 -
AWM FNRERSA K. Heg EAFDIHEX KR
Kb i EF (E0F . 223 21X (59.91) > mlk
X (55.60) > Tlk[X (48.50) > fEEX (30.28) > K
FHX(23.49) > X (13.15). Zn 1E4 SIREX
YA B, VY EF )T . Tk X (39.68) > fi
APIX(11.62) > A2 F AT X (10.81) > J&fFE X
(10.64) > KFX (6.14) > LILIX (5.58). Pb 1F
Bl XA HoAh D R X 34 & 4, DR R A X
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LXK Tl XORE AR X 37— E 4 (EF
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FOIX (5.04) ,Sr ZERDILIX (5.70) . TAkIX (9.26)

HUREX A EE. ARG AR 4
BIUCEREEREA AR, BAKE, £l IXZ 5
(N5 YA B A/ )N
2.2.2 MWEBEBIEHGE

FMEAEIX (6.70), Bi 78 Tk X (7.25) . JE{EIX Miiller' "' F 1969 44 H 1 21 %“zéﬁz (1,,) %,
(5.27) FfL X (6. 63) fFFIE—E B HE; Co HIERX  HTHRKIRTIRY h & Jmou =5 e i, i)
B XA —E WL (EF =8.05). HARITTRE  ZHTURY . LR BHE KA R 8 m 15 9Tk
F1 RNHTAENERASELFLEBTERE /mg-kg™!
Table 1 ~ Concentrations of metals in the dustfall from different functional areas in Quanzhou City/mg-kg ™
(DA 8 Li Se Ti A Cr Mn Co Ni Cu Zn Rb Sr

2 24.07 8.682 3220 58.46 286.7 1206 23.35 74.38 174.7 666.5 129.7 223.2

o I3 27.46 8.702 3045 62.59 104.4  944.0 14.07 64.01 111.3 1108 124.7 240.4

?ﬁé J4 25.14 7.312 3137 49.18 186.7 1124 12.07 102.1 224.0 722.4 113.6 249.8

% J15 23.60 9.216 3375 61.70 510.1 1311 14.38 93.63 169.6 543.1 144.8 202.3

T[XE J3-1 24.00 9.577 3167 51.30 108.0 896.7 147.0 78.04 211.9 521.8 122.9 205.6

J16 23.85 9.452 3220 51.38 75.82 904.0 137.1 68.32 214.3 528.1 125.9 194.5

Ty 24.69 8.824 3194 55.77 212.0 1064 57.99 80.09 184.3 681.7 126.9 219.3

I8 32.78 8.741 3380 63.32 195.7 1134 12.98 102.9 196.6 616.5 125.6 270.0

19 25.30 8.562 3248 65.08 122.5 1343 18.44 90.42 293.6 1187 123.7 273.1

W J10 23.52 7.336 3178 63.52 168.8 958.0 9.721 92.28 188.6 836.2 115.2 230.4

Al J11 33.47 8.114 2995 64.00 162.0  977.5 16.79 84.15 186.3 647.7 137.1 239.3

B J12 23.15 7.630 2927 55.41 159.3 960. 1 11.04 62.25 118.2 574.9 119.0 230.6

J14 28.76 9.598 2947 57.22 105.1 1124 120.5 78. 46 163.3 484.2 122.8 276.1

T 27.83 8.330 3112 61.43 152.2 1083 31.58 85.07 191.1 724.4 123.9 253.3

I J19 12.74 7.305 2516 47.10 10.15  904.9 6.410 3.684 15.53 101.4 140.9 134.6

by 134 17.84 7.747 1997 54.50 21.31 782.9 4.496 11.51 30.13  406.0 135.1 161.9

K T 15.29 7.526 2257 50.80 15.73 843.9 5.453 7.596 22.83 253.7 138.0 148.2

17 26.26 9.083 3525 39.11 93.80 750.0 9.693 51.99 157.1 3357 103.4 341.4

J18 25.46 9.413 3800 39.63 87.86 818.2 10.39 46.03 136.1 3569 100. 6 333.6

J22 28.18 9.226 2363 105.6 178.6 1026 14.22 163.9 110.2 610.0 88.85  350.8

T J231 21.24  10.48 4462 252.0 237.5 1300 27.49 318.6 121.6 1725 163.8 729.4

N4 J232 10.70  11.97 2163 72.72 35.23  627.5 17.33 81.03 121.7 4068 122.4 178.5

B J233 27.56  13.95 2539 235.4 81.37 1354 25.33 248.2 117.7 3766 101.7 404.2

J40 28.70 10.09 1947 58.30 25.33 1346 8.060 44.81 32.19 369.4 29.75  258.6

J41 23.56 9.746 1979 79.28 39.53 1239  11.13 56.17 53.55 452.6 65.75  369.8

Ty 23.96  10.49 2847 110.2 97.40 1058 15.45 126.3 106.3 2240 97.01  370.8

127 25.40 8.786 3044 157.2 149.9 1200 9.588 149.1 204.9 708.0 160.5 518.8

J30 20.46 8.526 2025 71.64 53.95 776.1 8.020 22.29 98.15 831.8 112.2 249.0

J13 28.77 6.986 2424 49.00 307.5 700.0 15.03 232.6 155.9 816.9 115.8 211.9

152 25.36 7.006 1824 64.60 62.07 630.7 9.226 50.73 75.83  295.0 91.1 174.7

i J53 24.24 9.026 1859 85.32 68.41 1405 12.08 65.15 73.59  604.6 95.7 257.2

% 1) 23.09 7.240 4370 45.89 206.5 1419 10.61 101.8 62.17 582.5 117.9 175.8

7 24.12 6.867 2852 47.01 90.09 954.3 9.481 41.27 59.42  448.0 124.6 153.1

I5 26.80 10.66 3376 68.09 80.20 1233 11.60  41.37 56.12  229.0 144.0 285.0

J6 25.98 9.702 3309 60.42 71.76 1282 13.82 48.47 69.90 265.3 153.5 227.0

T 24.91 8.311 2787 72.13 121.2 1067 11.05 83.63 95.11 531.2 123.9 250.3

4 138 28.24  10.55 2698 40.30 16.33 1209 4.608 15.39 15.53  227.2 77.09  131.2

4 139 28.86 9.786 2220 106.3 37.03 1186 9.022 14.51 30.75 306.6 143.1 116.0
LS 1y 28.55 10.17 2459 73.31 26.68 1198 6.815 14.95 23.14  266.90 110.08  123.61
R 20.80 11.90 4200 79.70 40.70  507.0 9.480 17.40 22.40 83.60 160.0 60.00

Min 10.70 6.867 1824 39.11 10.15  627.5 4.496 3.684 15.53  101.4 29.75  116.0

Max 33.47 13.95 4462  252.0 510.1 1419 147.0 318.6 293.6 4068 163.8 729.4

Mean 24.81 9.001 2883 75.23 125.4 1061 23.79 84.83 122.7 975.0 118.0 260.6
CV/% 20.03  17.21 23.39 65.22 59.10 21.56  88.66 84.52 55.70 113.3 23.17 47.37
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21
i RS Y cd Cs Ba Pb Bi Th U Fe Hg Ca
2 28.98 1.846  3.282  723.0  338.6 1.010 15.90  5.495 26583  1.565 44590
N 13 27.44  2.045  4.169  713.4  553.1 1.617 13.37  4.931 22251  4.163 64420
%ﬁ J4 22.09 1.691 3.273 1165 174.9 1.650 9.165 3.420 27302  1.977 89936
% J15 31.42 1.512  3.713  745.9 189.4 1.214 15.20 5.117 31194  4.128 19415
'“[i 13-1 30.82  2.417  3.571 705.3  328.2 1.721 15.96  5.230 24205  0.602 64420
J16 30.70  3.246  3.502  699.7  272.4 1.363 15.28  5.179 22021  4.814 22823
SEHy 28.57 2,126 3.585  792.0  309.4 1.429 14.15  4.895 25593  2.875 50934
18 27.62  2.432  4.222  791.6  231.6  2.508 15.15  5.422 25199  0.634 64040
19 30.96 1.670  3.428 1039 468.8  2.167 15.62  5.598 40693  5.113 67170
7 J10 22.99  2.061 3.282  683.7  209.3 1.718 9.581  3.422 21694  4.557 43697
Ak i 25.27 1.729  4.498  848.9 161.0  2.964 13.32 4.350 29565  0.130 32700
K J12 25.51 1.429  3.231 714.9 166.6 1.454 11.55  3.561 26996  0.214 41947
J14 24.77  4.522  3.387  599.8  250.8  3.022 9.404  4.233 20854  4.985 74696
SEH 26,19 2,307 3.675  779.7  248.0  2.305 12.44  4.431 27500  2.605 54042
It 119 20.78  2.222 1.608  477.7 40.88  0.802  22.70  5.740 24590  0.543 5558
b5 134 26.82  2.157  8.800  773.5 153.1 1.360 16.21 6.892 22545  0.976 551
= SEH 0 23.80  2.190  5.204  625.6 96.99  1.081 19.46  6.316 23568  0.760 3054
n7 19.92  5.281 4.939 857.0  204.9  3.528  26.78  4.455 28026  1.970 8098
J18 21.60  5.199  4.493 868.0  213.1 3.487  26.86  6.156 42028  1.450 63944
22 15.16  2.536  5.310 1028 149.8  3.156 10.34  3.432 66631  0.663 12402
T 1231 36.10  3.494  2.301 1688 833.0  3.102  20.46  7.486 145584  0.918 9056
N2 232 17.86  6.790  3.620  793.3 169.4 1.448 11.52  3.348 32130  3.638 11327
K 233 21.10  3.466  4.672 1839 268.8  4.470 10.31 3.544 105228  3.872 13268
J40 17.95 1.390  2.254  569.3 89.84  2.056 4.563 1.916 48010  0.503 20100
41 16.06 1.528  3.924  8l12.1 111.7  2.770 7.739  3.188 57643  1.837 78341
SEHy 2072 3.710 0 3.939 1057 255.1 3.002 14.82  4.190 65660  1.856 27067
127 32.46  3.820  9.086 1866 573.6  5.972 19.46  7.120 125489  2.384 14494
130 21.16  2.966  5.616  689.9  290.2 1.820 13.07  4.140 25942 0.503 44836
3 19.95  3.954  4.051 911.2  291.0 1.264 8.265  3.432 7585  4.730 12768
J52 14.78 1.512  2.070  684.1 296. 8 1.610 13.12  3.890 22155  0.125 35298
& 153 17.44  2.726  5.198  922.7  389.4  3.456 12.84  4.720 58850  0.186 31850
E ) 21.63 1.615  3.038  873.7  327.0  0.922 9.030  4.020 28599  0.665 30564
17 19.91 1.290  3.770  693.1 143.8  0.995 9.004 3.893 17912  1.195 20817
J5 38.29  11.38 3.848  650.8  271.6  0.967 19.24  5.779 47714  0.481 75777
J6 34.87 1.040  3.417  719.0 118.5  0.868 18.18  5.659 44726  0.740 28122
SEH 2450 3.367  4.455  890.0  300.2 1.986 13.58 4739 42108  1.223 32725
% 138 11.49  0.468  3.402  518.1 51.92  1.574 10.75  2.690 31253  0.601 9053
2 139 14.10 1118 4.324 1641 127.1 3.192 11.66  3.702 59878  0.381 60. 70
% SEH O 12.80 0.793  3.863 1080 89.53  2.383 11.20  3.196 45566  0.491 4557
+ e 5t 23.00  0.060  6.440  423.0  39.00  0.640  27.28  4.660 34000  0.063 4600
Min 11.49  0.468 1.608  477.7  40.88  0.802  4.563 1.916 7585 0.125  60.70
Max 38.29 11.38  9.086 1866 833.0  5.972  26.86  7.486 145584  5.113 89936
Mean 23.88  2.805  4.039  888.0  256.4  2.158 13.99  4.580 41245  1.856 35035
CV/% 27.88  74.58  38.41  40.13  61.42  53.94  37.50  28.94  73.93  83.70  68.56
7%, HatH A=t <0, Ti5H; 0<I,, <1, %150 1</, <2 MRt
s logz[ C, (2) mh; 2<1,, <3, PEIEY; 3</,, <4 WEETS
k% B, Yoo 4<1,, <5, EEFY; 1, =5, Hi5Y.

Kb, C, AP ERERESEICE WIS E; B, N
PSR Sl , A 5T R AR AR g R4 R
50| R S =R v A B O R = (£ R &N
THEE(—IE=1.5).

WA 1,18, TR IS YKl 5 T 6 9. 1,

K1 R R AR b &SR TR W 1, 50
fi. BSITLRVY 1 EHS 1, 0 FhrExt LA,
Th, Cs. Ti. Rb, Se. V., U, Y, Fe. Li %4235
Yt. Co, Ba, Mn, Cr, Bi 75 YL FE 8%, Ni, Sr,
Cu. Ca, Pb Z 3R EISY, Zn 23| TP EHYL,
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Table 2 Enrichment factors of metals in the dustfall from different functional areas of Quanzhou City
JLHR B FATIX DX M IX TolkIX JEAE X Al X
Li 1.56 1. 81 1.41 1.85 1.95 2.37
Sc 0.97 0.95 1.20 1.43 1.13 1.47
\ 0.92 1.04 1.21 2.10 1.49 1. 66
Cr 6.74 5.04 0.76 3.35 4.56 1.17
Mn 2.75 2.88 3.11 3.41 3.30 4.07
Co 8.05 4.64 1. 06 2.51 1. 88 1.28
Ni 6. 05 6.57 0.87 10. 69 7.60 1.48
Cu 10. 81 11.43 1.99 7.04 6.96 1.84
Zn 10. 81 11.62 6.12 39. 68 10. 64 5.58
Rb 1.04 1.05 1.62 0.90 1.22 1.22
Sr 4.82 5.70 4.71 9.26 6.70 3.53
Y 1.63 1.54 1.98 1.36 1.64 0.97
Cd 46.70 52.30 68.71 93.74 86.75 23.70
Cs 0.73 0.77 1.65 0.98 1.13 1.05
Ba 2.47 2.48 2.87 3.82 3.37 4.62
Pb 10. 53 8.52 5.00 8.71 12.75 4.12
Bi 2.95 4.88 3.28 7.25 5.27 6.63
Th 0.68 0.61 1.32 0.76 0. 80 0.71
U 1.38 1.28 2.58 1.30 1.62 1.20
Fe 0.99 1.09 1.30 2.93 1.94 2.38
Hg 59.91 55. 60 23.49 48.50 30.28 13.15
Ca 14.74 15.82 1.13 9.90 11.55 1.54

He W35 Y =, Cd 3R 3 T 55 TS Ye g ), Horp s o
RFE SR Cd, Hg, Zn 19 1, (8855, 1550 &
TG RR

[
T

T%**#é%;ég%%

b

6|
3L
ThCs TiRbSc V U Y Fe Li CoBaMnCr Bi Ni St Cu Ca Pb ZnHgCd
T I
GO TE B AV SN SR UV vy e L 2
A - SRR P ALECRIT B A AT i KA
i/ ME R ASAL T, + KO8 BN 58 (i

Bl SMHASEL SRR REH(],,)
T ERERE
Fig. 1 Box plot of /,,, for evaluation of metals
in the dustfall of Quanzhou City
2.2.3 WEASfEFEREOE

TRIE A 2506 E 8 8008 2 Hakanson' ™ AR
P R PR AT R A, TR 27 f P 42 o ) o 1 1
ST R TS e AT B T . AR E X — T

I X A 2 PP s A TR AR S
FEHERB(E,) KOURY) b Z 505 6 8 iR fa &
FEE(RT) I3 FR N

B =T % (3
m ’ m : CL
RU= e = D(r-8) @

Krp, ¢ A RABEL T EIRITE | MK E; C
HICE i@ BT S (H, A SOk FH AR AR i e T
R SAE; TR i Rk R B, B H 3 K A
A AR AR B . SR NI VRN SR N T A [F] D) 6
X KEFELF V. Cr, Mn, Co, Ni, Cu., Zn. Cd,
Pb, Hg. Ti MISTEASGFE AR, LR ITR M EE
PERE M2, 2, 1,5,5,5,1,30,5, 40,
il

ARSI TR Fh 2 S LA R B LR R
W B2 BT XTI B R BRAEL , AR A8 SCHR [ 8 ] #E 4738 >
G PP ARIE WL 3.

M RAREE A ITTR T E RN Cd
(1402) >Hg(1178) >Ph(32.87) >Cu(27.40) >
Ni(24.38) > Co(12.55) >Zn(11.66) > Cr(6.16)
>Mn(2.09) >V(1.89) >Ti(0.69). £ IJCEN} K
AR E S E I TE AR S XS Fe B Tk UL I 2. 7T
W, Cd #1 Hg 19 51 B8 K (43 9 2~ 51.93% Fil
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43.63% ). ANIFPyHE X RREA T 48 1 R R B
R 640. 1 ~6073. 1, 2K 31 1 B o A= 45 KU A 0 > 10 13 20 2
AR RE X WA Hh 70 2 5 VR L 25 U I Fe ET
Dy iy Ba
oA TAkX(3171.7) > 58 E4 X (3 045.6) > Bi
N NI
Bl X (2943.9) > JEE X (2566.6) > K5 X st —J |
(1607.0) >4l X (742.1). oS
Zn I
x3 BEESKETEMIERNELRX S (fﬂ —
Table 3  Evaluation index and grade division of U —
potential ecological risk R\? I'_
PRRBIES  ZaRWEkSs WAE L 75 n
5 RH(ED) fEEHH(RI) SR L Mn ———]
<40 <110 EBBE [rp——
40 ~80 110 ~220 CE o K & —
80 ~ 160 220 ~440 PR S f e Ca
160 ~320 =440 EERER B3 SHmASRLSSRORELS TR
=320 AT e Fig. 3 Cluster result for metals in the dustfall of Quanzhou City
ST 2 e B VE YLk )
e o 2.3.2 [LHRERTRAN

Zn, 0.43%

Cr, 0.23%

Mn, 0.08%
V, 0.07%
Ti, 0.03%

Pb, 1.22%

Cd, 51.93%

B2 ZFMTXSBREATEESEXEE
SR IEH 8 S

Fig. 2 Contribution of heavy metals to the potential ecological

risk index in the dustfall of Quanzhou City

2.3 @JEouFEIG ROk
2.3.1 RHESHr

R XS AR R AT 7 A 1 3 b
o A AT E A R TR ). R R 25 T ik
(Ward’s method ) MK [G 5 257 ( Euclidean distance )
BN R AR &R o &R 4T R AR 5 Rk
SyHT, EERANE 3 . BERrh R oo =2k 5B
—2k V., Fe, Ba, Bi, Ni, Sr, Pb, Cs, Sc. Zn,
Cd, i v Ni ZH T Tl r=t7 (i &4
AP BRI SE ) Zn RS ARRHIETCR | [AIR
S SR BS54 Zn' ™) Pb 1 Cd A3 42
SPMEZEITTE™ . BUE R E T AL AL E 5
Pelli; #5728 N Th, UL Rb, Y, Ti, R REUNHIL
FHICE UK AR 5B =K Li, Mn,
Cu, Hg, Cr, Co, Ca, H:"" Cr, Mn, Hg, Co /2 L7
R BRI 202 WO = 2RI, 25 ]
ATl BEHE AN A R IR N TR
T JRITR M FEORT.

FERTARTHE, RN T Tk X, 22 X, /i
b DXORI R AR DX KA R 2 v o 4 28 AT R A SR
B AR XS B, P, Srth FEAE A 4 A ThEe X AT
B ARIIEIE T ik 4 ThEEX rh3k 20 AR RE
i Ph | Sr R ZRA R (W3 4) , IF S5 B AETS
JEHY Ph ., Sr R Z AR, 20 B SR M T RS R 2
Pb. Sr FE R

®4 RMKSELRH P, Sr FAEARK
Table 4  Isotope ratios of Pb and Sr in the dustfall of Quanzhou City

Uitig X K5 209p},/207pp,  20pY,,/208py, 8781865y
2 1.1614 0.474 17 0.710 330

A X 3 1.1602 0.473 97 0. 710 362
J4 1.1687 0.475 45 0.710183

I8 1.1714 0. 476 65 0.710 165

Bl X J10 1.1673 0.475 39 0.710 244
Ji1 1.1700 0.476 42 0.710373

J14 1.1658 0.474 72 0. 709 986

J7 1.1723 0.476 51 0.710 852

J18 1.1752 0. 477 60 0.707 550

TWK J22 1.1712 0.475 88 0. 709 485
1232 1.1759 0.476 12 0.709 316

J40 1.1653 0.474 48 0.709 910

Ja1 1.1430 0. 470 97 0. 709 409

127 1.1659 0.474 56 0.710 336

130 1.170 1 0.475 81 0.710 646

J13 1.164 1 0.474 67 0.710 160

JRAEX J53 1.164 6 0. 473 64 0.710316
J5 1.1642 0.474 35 0.710 194

J6 1.1916 0.485 15 0.710 159

17 1.1690 0.47598 0.710 652

(1) BRI ECRIER B A FEHIRAA AR
(4 Pb [F] 057 2 HUAERRAE , B H(E A 32 3145 rh ) 2 Ak
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Fig. 4 Plot of **Ph/*"Pb vs **Ph/**Ph
in the dustfall of Quanzhou City

RE SR AT FRTTS S DR A A — KO, A [
PR AR BT E R R TS QeI A
P34, AR 4E Monna 45 42 i ) = S0 IR & 4
B R L IR RO SR TR SR T AN ]
THRE X KRR R IE A ST, AT .

SiR + LR, + 3Ry = Ry (5)
SiNy + LN, + f5N; = Ny (6)
Hi+h+fi =1 (7)

o, Ry AN 43 31 B AR L 1 7°Ph/ 2 Ph H1*"Ph/
*"Phy R, . R, Ry 53R 3 4~ F F 15 YL I (1 °"Ph/
Phy N, N, N, 5050k 3 A~ 3 295 Je U (14 *"Ph/
Phy fiy fos fo PR 3 A B G YR G BT AR R
(%). TWWHELREWERS. NAal L, T RS
T Ph R T R TR AR S BTk R
5390 R 45.45% (5 29.41% ~ 64.00% ) Al
45.13% (R 22.53% ~60.48% ) ; AR
TUBRFE N 9. 42% (JulEl 3.13% ~13.47% ).

(2) BRI Z R /R EE SRR

#x5 AEBEREHENTMENTESER %
Table 5 Calculation result of relative contribution

of different lead sources/%

X S KERR ORI EE S
2 10.29 57.71 32.00

e 3 10. 64 59. 94 29.41
ES A 14 8. 80 43.51 47.69
SE{E 9.91 53.72 36.37

18 12.59 32.20 55.21

J10 10.23 44.72 45.04

Rl X J11 12.98 34. 85 52.16
J14 8.10 50. 96 40. 94

SE{E 10. 98 40. 68 48.34

117 10. 67 32.99 56. 34

J18 13.47 22.53 64. 00

X 122 8.23 38.69 53.08
e 1232 3.80 34.36 61.84
J40 7.24 53.17 39.59

S 8. 68 36. 35 54.97

127 6.94 52.25 40. 81

130 9.24 39.83 50.93

J13 9.88 52.22 37.90

Ja X 153 3.13 60. 48 36.39
J5 7.87 54.82 37.31

17 11.58 38.97 49.45

A 8. 11 49.76 42.13

BYE 9.42 45.13 45. 45
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