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Abstract: In order to determine the concentration of heavy metals in road sediments of Wuyishan city
and the pollution harm degree, 61 samples were obtained and analyzed for Cu, Zn, Pb, Cr and Ni. By
the methods of principal component analysis, this paper approached the possible sources of heavy met-
als in the road sediment. In the meantime, the index of geoaccumulation and the potential ecological
risk index were used to evaluate the degree of pollution and the ecological risk of heavy metals. The re-
sults indicated that the mean concentrations of Cu, Zn, Pb, Cr and Ni were 32. 09, 242. 05, 107.97,
173.22 and 15. 10 mg/kg. The mean concentrations of heavy metal were 1.49,2.93,3.09, 4. 19 and
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1. 12 times of the Fujian soil background values, respectively. The index of geoaccumulation analysis
results showed that the pollution degree of 5 kinds of heavy metals followed the order Cr > Zn > Pb >
Cu > Ni and the Cr, Zn and Pb were medium pollution, the Cu was non-to moderate-pollution, the Ni
was non-pollution. The Potential Ecological Risk Index analysis results showed that single potential ec-
ological risk coefficient E ' of 5 kinds of heavy metals was described as follows; Pb > Cr > Cu > Ni >
Zn. Single potential ecological risk coefficient E,' was less than 40 and potential ecological risk index
RI was less than 150. Five kinds of heavy metal in the road sediments of Wuyishan city belonged to a
light potential ecological risk. The Cu, Zn, Pb and Ni in road sediments mainly came from transporta-
tion source, the Cr mainly came from weathering soil and architecture source. To provide a good living
environment for the city through timely cleaning road deposited sediment, the positive development of
public transport and reducing the concentration of pollutants in the sediments of the road. The research
results had important realistic meaning of heavy metal pollution control, environmental quality assess-
ment and reasonable city planning.

Keywords: road sediments; heavy metals; index of geoaccumulation; potential ecological risk index
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Fig. 1  Distribution of sampling sites
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Tab. 1

Classification of index of geoaccumulation and potential ecological risk index

Hi R ZHE %L index of geoaccumulation

VELELE A KU HE 8 potential ecological risk index

I, K evel V5 YLFRRE pollution degree E, RI & EALRE hazard degree
<0 0 & non <40 <150 214 light
>0~1 1 Je— i non-to-moderate >40 ~80 =150 ~300 H14%E moderate
>1~2 2 1B moderate >80 ~ 160 =300 ~ 600 HiE strong
>2~3 3 Hh JBE—3 Ji moderate-strong >160 ~320 =600 R very strong
>3 ~4 4 SR strong >320 e # highly strong
>4 ~5 5 i EE—H2 58 strong-highly strong
>5~6 6

1% 5% highly strong
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Tab. 2  Concentrations of heavy metals in sediment on road sediments
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% g g L EREM% ,
(mg-kg') (mg-kg') (mg-kg') (mg-kg ) background value of  exceeding
element _ (0%
Min. Max. x SD Fujian soil standard rate
Cu 3.78 96. 43 32.09 18.43 0.57 21.6 62. 30
Zn 77.85 417.34 242.05 69. 41 0.29 82.7 96.72
Ph 32.33 533.18 107.97 90. 75 0. 84 34.9 95. 08
Cr 25.38 525.44 173.22 91.87 0.53 41.3 96.72
Ni 1.47 36.72 15. 10 9.68 0. 64 13.5 45.90
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Tab.3 Index of geoaccumulation among heavy metal concentrations in road sediments
/ B GON S5 YRESE T 5 B L i)/ %
TR - the proportion of each grade and pollution degree
element  f/ME  RKE ¥ E 02 12 24 3% 4 9% 5~6%%
Min. Max. x level O level 1 level 2 level 3 level 4 level 5 ~6
Cu -2.51 2.16 0.34 37.70 40.98 18.03 3.28 0 0
Zn -0.09 2.34 1.48 3.28 3.28 81.97 11.48 0 0
Pb -0.11 3.93 1.29 4.92 39.34 29.51 19. 67 6. 56 0
Cr -0.70 3.67 1. 88 3.28 3.28 49. 18 37.70 6.56 0
Ni -3.20 1.44 -0.20 54.10 29.51 16. 39 0 0 0

2.3 EERIBEES AR
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AR SN R B (E) MLZEEIAEE S
FRC (RD) WA 4. #Kfi HAKANSON 7E A 25X
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M EMEVE RN 2.93 ~15.47 (3 4), kT 40,
JB TR YA . B NKEVNIITUT . Pb >

Cr>Cu>Ni> Zn, Pb A S XS FE R ik,
HWE Cr,

KRBT A HIURY S MESEITR
i RI 25 AL Y5 [l N 15.82 ~ 113.05, FEH{H N
39.80, RI<150 (%4), RKWIRF TR
UURY A S IR BEAL TR OB e AR S XK, Horp Pb
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Tab. 4  Potential ecological risk index of heavy metals in road sediments

B4R RIE R PRI AR S KU R B T A 25 XUR F6 5L
B single pollution coefficient single potential ecological risk coefficient potential ecological risk index
f‘fl () (E)) )
e/ IMA TN SEEHE e/ IME S oNIEN SEE /M SN IEN SEEE
Min. Max. x Min. Max. x Min. Max. x
Cu 0.18 4. 46 1.49 0. 88 22.32 7.43 15. 82 113.05 39. 80
Zn 0.94 5.05 2.93 0.94 5.05 2.93 — — —
Ph 0.93 15.28 3.09 4.63 76. 39 15.47 — — —
Cr 0.61 12.72 4.19 1.23 25.45 8.39 — — —
Ni 0.11 2.72 1.12 0. 54 13. 60 5.59 — — —
2.4 T AIEITC LIPS T S 5 %5 ELRTZAMMAXRY
Stk e 1L S B S T LR 5 R4 B TS Tab.5 Correlation coefficients among heavy metal contents
PRSI HT (2 5) WA Cu 2o P Ny TH om0 v B G
2 A 00 TG (P <0.01) , B35 4 Fh e o L1
LB BI BRI 7 Cr 5304 4 7o 4 Ph 0.473°° 0.623°° 1
TRITHI LR, BT Cr LA 4 Fh TR 42 0 5% N e e T
) EZARPEA o Y/ Note:™ %% 7. P<0.01(n=61),
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Tab. 6  Principal component analysis of heavy metal concentrations

B AR (E FEHUSFHIE(E D97 281y
O initial eigenvalue eigenvalue after extracted factor loading
, ki Ritiiz , kT2 Btz _ - -
component  $FAE{H ) . LRI . . JLFE F RS 1 FS 2
explained  cumulative explained  cumulative
eigenv alue ) . eigenvalue . . element  component 1 component 2
variance variance variance variance

1 2.797 55.946 55.946 2.797 55.946 55.946 Cu 0. 864 -0.036
2 0.982 19. 648 75.594 0.982 19. 648 75.594 Zn 0. 870 0.078
3 0. 565 11.298 86. 892 — — — Pb 0. 766 0.153
4 0.427 8. 541 95.433 — — — Cr -0.203 0.974
5 0.228 4.567 100. 000 — — — Ni 0. 816 0. 054
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