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Speciation and Ecological Risk of Heavy Metals in Surface Sediments from

Jiulong River

LIN Cheng-gi', HU Gong-ren', YU Rui-lian'", HAN Lu'

(1. College of Chemical Engineering, Huaqiao University, Xiamen 361021, China; 2. State Key Laboratory of Environmental
Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550081, China)

Abstract: Speciation characteristics of fifteen heavy metals in seventeen surface sediments from Jiulong River was analyzed using the
modified BCR protocol and dilute HNO, method, respectively. The results of the modified BCR protocol showed that most of the
elements (Fe, Ni, V, Tl, Ba, Sb, Ga, Cr and Sr) existed mainly in residual fractions, and extractable fraction was dominant for Mn
(83.8% ), followed by Cd, Pb, Zn, Co and Cu (80.0% , 75.5% , 74.3% , 70.8% and 57.7% ). The results of dilute HNO,
method showed that the proportions of the dilute HNO,-extractable fractions of Pb, Mn, Cd, Co, Zn and Cu were higher (70.4% ,

65.4% ,58.7% , 48.4% , 44.5% and 45.5% ).
indicated that Pb, Mn, Cd, Co, Zn and Cu in surface sediments of Jiulong River had higher ecological risks. Both extraction methods

The assessment results of RSP (ratio of secondary phase to primary phase)

had merits and demerits respectively. In general, the dilute HNO; method is enough to analyze the bioavailability and ecological risk of
heavy metals in sediments.

Key words: BCR protocol ; dilute HNO, method; RSP; bioavailability; Jiulong River
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Fig. 1 Sampling sites of surface sediments in Jiulong River
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BAETE; Mn FELL F1 A F2 BE1E; Zn, Cd HI
Co AL i LE il ALl

TR h & JE A R S B A AR R RS
WA A S TRE . DU T 4 R 2 TS YR
SR, MZENE 3G, YA RS TR
A S, O S s e ks e Y

F1 A EF N S B S MR R EL 45 & 4%, nI e K
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Table 1 Concentrations of the four BCR fractions of heavy metals in the surface sediments from Jiulong River/mg-kg ="

W Fe Mn /n
YRR R/ME P cv RAME  BME CFHE cv A RAME CFEIE cv
F1 613.6 0. 645 213.8 0.83 3045 127. 6 791. 8 0.98 285. 1 17. 47 72.30 1. 07
F2 12511 1237 6764 0.43 3618 124.8 701. 1 1.24 271. 4 13.91 63. 05 1. 09
F3 6 085 532.8 2 698 0. 61 315.7 21.10 105.6 0. 87 296.8 12.59 64. 31 1. 11
F4 51270 11598 22732 0.49 1386 72.44 309. 1 1. 07 178. 4 26.96 67. 61 0.54
HHAE 18854 1772 9676 0.46 5347 285.8 1599 0.97 853.3 43.98 199.7 1.05

Ni Pb Cu
F1 11.36 0.207 2.36 1.12 45.85 0.294 5.55 2.01 21.89 1.63 7.31 0. 84
F2 20. 69 0.274 4.92 1. 09 662. 8 16. 30 120. 4 1.53 85. 81 5.03 17.53 1.17
F3 6. 81 0.220 2.97 0. 62 91.82 2.854 19.52 1.25 80. 59 2.86 18.29 1. 14
F4 18. 17 2.23 9.06 0.39 196. 6 10. 18 47.31 1.17 168. 1 7.15 31.53 1.58
HHYE  31.34 0.701 10.25 0.89 721.8 20.45 145.5 1.46 177.2 12.95 43.12 1.05

Cr \ Co
F1 1.41 0.073 0.416 0.85 2.11 0. 001 0. 446 1.43 8.19 0.348 2.54 0.87
F2 16. 58 1.24 5.41 0.74 24.22 5.22 12.03 0.41 8.75 1.09 4.51 0.49
F3 25.29 1.34 6.90 0. 80 9.86 1.24 2.71 0.72 4.20 0.732 2.29 0.41
F4 89. 56 8. 14 32.07 0. 62 59.32 20. 64 45.13 0.23 6. 00 1.80 3.84 0.29
A%E 42.78 2.66  12.73 0.75  36.18 7.62  15.19 0.44  20.27 2.22 9.34 0.53

Cd Sr Ba
F1 4.28 0. 045 0.534 2.01 22.05 2.96 11.96 0.50 58.02 12.27 27.96 0.41
F2 2.21 0. 051 0. 401 1.45 18.37 1.55 6. 66 0. 67 95.35 27.12 54. 84 0.35
F3 2.49 0. 032 0.343 1.85 4.40 0.616 1. 67 0. 64 39.20 2.74 12.87 0.74
F4 1.33 0. 101 0.319 1. 05 72.35 24.51 38.22 0.32 518.7 108. 7 255.0 0.39
ARG 8.97 0.132 1.28 1.74 40.26 5.32 20.30 0.51 190. 6 55.22 95. 66 0.33

Sh Tl Ga
F1 0. 059 0. 000 0.016 1. 05 0.073 0. 002 0. 026 0.92 5.95 1.24 2.52 0.50
F2 0. 195 0. 000 0. 029 1. 60 0.282 0. 047 0. 138 0.59 8.27 1.18 4.12 0. 54
F3 0.058 0. 001 0.010 1.38 0.244 0.014 0. 071 0.75 2.89 0.416 1.44 0.50
F4 4.96 0.416 1.54 0. 67 1. 60 0.554 0. 899 0.29 64. 04 6.59 16.95 0.77
BRGS 0.312 0.015 0. 056 1.32 0.529 0. 064 0.234 0.59 16.93 3.52 8.09 0.44

199.7 . 145.4 43.12,9.34 #11.28 mg-kg ™", (5 &
O 6 B A 83.8% . 74.3% . 75.5% .
57.7% . 70. 8% F180. 0% . XITC R EWHMEH
A, UL R B i B kA AR B B
(R AE A R, N 5 R EE AL
2.2 UL TE & JE R IR T H G 2 A RRAE

JURTLRZ VTR Y & B AR AR nT S IS 5 &
GiTF) 3 2, MR AS IR nl SR BUS T 4 8 o5 B LBl
A3 A LI 4 (b)) RN S, [ b 4 e s il R v SRS
AR S RE(CV) B, Uk B 4 Jm A il R Tl
PSRRI AM L2 FRK. FE, AFEEE
i i R ] BEBUS A A AR R R 22 57

i i 1R T P2 U T 4 Jd A TR P BB TE — 2 TR
PEME R RO 4R, BVE— & BRI 45 1 F 7] B
VA SO I AR A TR R R
HFRN AR, RTIRBCSE &R &,
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