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Abstract The speciation of heavy metals was analyzed usn}g modlfled BéR four-step extraction methods to analyze the pollution of heavy metals in surface sediments collected

.u‘ -

from thﬁ manglove wetland in ]1ulong Rner Estuary. Subsequently, the poﬂutlon d.egree and the ecological isk of heavy metals were-€valuated by using the ratio of secondary
phase to primary phasé’ (RSP) risk assessment code (RAC), arid modified. P_gtehtlal ecological risk index (MRI) assessment methods. The results of BCR four-step
extractionfshotved that Cd (52.55%) and Mn (47.71% ) mainly existéd it weak-acid extractable fractions. Pb,
fractions. Ba'; Tl, V, Th, Cr, As, U, Hg, Ni, Zn, and Co mainly existed in residue fractions. The results of RSP showed that the sediments were heavily polluted by Cd and
Mn and m(;deralely polluted by Pb. Cu, Y, and Co were slightly polluted, whereas Zn, Hg, As, U, Ni, Cr, Th, V, Ba, and Tl were not polluted. The results of RAC
showed that Cd and Mn were high risk, whereas Co and Zn were moderate risk. Ni, Cu, Hg, and Y were slight risk, and the other elements (U, As, Pb, Cr, V, Tl, Ba,

Y, and Cu mainly existed in reducible and oxidizable

and Th) presented no risk. The MRI results showed that the comprehensive potential ecological risk of heavy metals was serious in the surface sediments, whereas Hg and Cd
were the main contribution factors. Hg was a serious potential hazard, followed by Cd. Tl was a medium potential hazard, and the other elements were low potential hazards.
These results demonstrated that the mangroves were polluted by heavy metals in Jiulong River Estuary, and effective strategies should be employed to remediate the mangrove
sediment in the future.

Key words: Jiulong River estuary; mangrove; sediment; heavy metals; BCR extraction; ecological risk
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Fig. 1 Study area and sediment sampling sites
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Table 3 Physicochemical properties of surface sediments of mangrove wetland in Jiulong River estuary
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Fig. 2 BCR speciation of heavy metals in surface sediments

of mangrove wetland in Jiulong River estuary
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Fig. 4 RSP results of Cd, Mn, and Pb in the surface sediments of mangrove wetland in Jiulong River estuary
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