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Response Behaviors of Heavy Metals at Tidal Currents Interface and Salinity

Interface in the Estuary Area

LIU Jing'?, ZHENG Bing-hui'”*, LIU Lu-san'?, MA Ying-qun'”, LIN Kui-xuan'®, WANG Xing'?, XIA
Yang'*?

(1. State Key Laboratory of Environmental Criteria and Risk Assessment, Chinese Research Academy of Environmental Sciences,
Beijing 100012, China; 2. Laboratory of Estuarine and Coastal Environment, Chinese Research Academy of Environmental Sciences,
Beijing 100012, China)

Abstract: In China, trace metals (such as dissolved Cu, Zn, Pb, Cd, and Cr) are the routine mandatory monitoring indicators in
existing Freshwater Quality Standard ( FWQS, 2002 ) and Seawater Quality Standard (SWQS, 1997). Using Daliao River estuary as an
example, we tried to research the general response patterns of these metals in estuarine system. Firstly, we determined the location of
FSI (freshwater-seawater interface ) and TCI (tidal currents interface ), which were based on biological, chemical and geographic
similarities by descriptive and quantitative methods, respectively. Secondly, two hypotheses were proposed to explain the difference
based on distribution coefficient K,along salinity and SS (suspended solids) gradient, these results revealed that the indicators for As,
Cd and Cr may be prone to be affected by salinity, and the ones in the second pattern may be more sensitive to SS. Finally, we
classified the response behaviors into two patterns based on the changing trends along the distance and magnitudes affected by the FSI
and TCI: (the obvious boundary break point from FSI for As, Cd and Cr; @ the boundary zones from TCI for Zn, Cu, Pb and Ni.
The partitioning behaviors showed similar changing trends at particle and sediment phases, especially for particle phase, depending on
the concentration of SS along the salinity. The difference between general behaviors for the two patterns mainly existed at water phase.
In general, this paper highlighted the need to consider the background difference of trace metals and identified the sensitive indicators
controlled by different environment factors (such as salinity and SS) based on the native estuarine characteristics. Our work will assist
the implementation of updating the current water quality standards in China.

Key words: metals; estuarine; distribution behavior; water-SPM-sediment; water quality standard/ criteria
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Fig. 5 Changes of all the heavy metals indicators within a tidal cycle at Liaohe Park continuous stations
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Fig. 6 Partitioning coefficient IgK, of dissolved metal at particle-water interface along a salinity

gradient at Daliao River estuary during 2013-2014
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Table 1 ~ Comparison of IgK, for trace metals in river-marine boundary zones of Daliao River estuary

T PPRRIKL R K, i?wi%;zk[xi i i D
/Lg /Leg gk, 1 IgK, JE[H F Sig. ?)
cd 2.04 0.77 2.90 ~0.36 2.54~-1.27 5.16 0.027* 18.62
Cr 3.32 1.86 4.09 ~2.38 3.28 ~ -0.31 22.39 0.000* 28.84
As 1.43 0.58 2.78 ~ -0.42 1.80 ~ -2.02 7.05 0.010" 7.08
Zn 1.45 1.00 2.44 ~0.26 1.99 ~ -0.52 1.52 0.223 2.82
Cu 1.74 1.45 2.54 ~0.19 2.28 ~0.28 3.72 0.069 1.95
Ni 1.71 1.89 2.97~0.26 2.64 ~0.07 3.02 0.086 0.66
Pb 2.72 3.47 4.26~1.23 4.23 ~1.27 0.006 0.938 0.18
Mg 0.13 -1.37 0.52~-1.79 0.30 ~ -3.08 0.942 0.335 31.62
Al 3.92 4.76 5.80~2.12 6.76 ~2.86 2.445 0.124 0.14
Mn 1.65 2.37 2.79 ~0.27 2.96 ~0.59 0.066 0.798 0.19
Fe 3.04 2.33 3.97~1.78 3.92~0.33 2.338 0.000 " 5.13

1) R = K, -river/K ;-marine ratio; 2) * 7~ Sig. <0.05
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Fig. 7 Partitioning coefficient 1gK; of dissolved metal at particle-water interface along

a 1gS8 gradient at Daliao River estuary during two water periods in 2013-2014
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Fig. 9 Boundary response profiles of As, Cd, Cr along a salinity gradient for particle-water-sediment

phases at Daliao River estuary during 2013-2014
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Fig. 11

The partitioning behavior of Zn, Cu, Ni, Pb along a salinity gradient for particle-water-sediment

phases at Daliao River estuary during 2013-2014
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