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Effect of environmental parameters on partltlon
coefficient of heavy metals between pore water and
sediment particles
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Abstract

To quickly analyze the concentration
of heavy metals in pore water for routine
measurement of sediment quality. It is
necessary to establish the partition
coefficient of heavy metals between sediment
particles and pore water. Another focus of
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this study is to realize and estimate the
diffusion phenomena of heavy metals
affected by the environmental parameters.
For example, the contents of carbonates,
iron-oxides, = manganese-oxides, organic
matter existed in sediment particles, and the
concentration of heavy metals bound to five
fractions. The results showed that the order
of magnitude for partition coefficient of
metals was Cu>Cr>Pb>Ni>Zn » in spite
of the sediments were collected from
different sites and depth. The lower the
partition coefficient existed, the more easily
the remobilization of heavy metals from
sediment particles occurred. Zn and Ni were
more easily to remobilize to the pore water
than Pb and Cr. Cu was the most hard to
remobilize to pore water in this study. The
correlation between iron-oxides content and
partition coefficient of Cu and Zn was
positive significant (r=0. 61 and 0. 50). The
concentration of Cu, found in phases of
exchangeable, carbonates, Fe-oxides and
organic matters have positive significant
correlation  with  partition  coefficient
(r=0.73~0.57~0.62 and 0.66).

Keywords: Sediment, Heavy Metal,
Partition Coefficient.
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Partition coefficient (Kg)

Pb Ni Cu Cr Zn
TEHM 0.45 -0.15 0.69 0.66 0.54
Fe-oxides 0.05 -0.30 0.61 0.36 0.50
Mn-oxides -0.09 -0.34 -0.47 0.05 -0.11
Carbonates -0.39 -0.38 -0.39 -0.13 0.00
o.M. 0.23 -0.19 0.67 0.51 0.37
Exchangeable 0.16 -0.12 0.73 -0.07 0.32
Bound to carbonates 0.42 -0.14 0.57 0.34 0.72
Bound to Mn-oxides 0.22 -0.12 0.15 0.36 0.38
Bound to Fe-oxides 0.35 -0.17 0.62 0.86 0.62
Bound to Organic matter:  0.50 -0.17 0.66 0.37 0.36
n=18, P<0.05000
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partition coefficient (Kg)

Sampling sites ~ Depth Fe-oxides Mn-oxides CaCO, 0. M. Pb Ni Cu Cr Zn
cm mg/kg mg/kg % % L/Kg L/Kg L/Kg L/Kg L/Kg
PW1-A 2.00 11581.74 | 112.42 6.70 2.75 3419.09 = 909.74 | 121000.06 @ 8968.74 | 981.61
PW1-B 6.00 9958.91 @ 127.28 6.27 2.66 3438.93 = 589.38 | 88886.11 @ 5884.78 | 922.48
PW1-C 10.00 | 9657.16 | 109.59 5.69 1.75 3854.90 ' 1763.10 | 30638.92 @ 5997.60 @ 1123.66
PW1-D 14.00 | 6982.22 @ 144.43 5.81 1.23 417496 | 1330.99 @ 7468.46 @ 3024.22 | 380.36
PW1-E 18.00 | 8477.70 | 144.85 7.27 1.45 5305.28 | 1503.58 | 88880.67 @ 7723.48 @ 1581.33
PW1-F 22.00 | 9524.69 @ 130.33 9.11 1.36 2541.94 | 1586.04 | 21799.85 @ 5929.74 @ 608.82
PW1-G 26.00 | 9794.38 @ 182.88 9.54 1.17 1091.17 = 664.21 3916.76 1413.71 = 351.16
PW1-H 30.00 | 9653.56 @ 200.45 9.30 1.08 1783.23 | 1844.89 « 19684.20 @ 2040.26 = 807.89
PW1-I 34.00 | 9442.04 | 247.61 7.70 1.46 4253.80 | 1731.08 | 1846.62 893.67 364.93
PW2-A 2.00 9344.62 @ 208.36 9.40 1.63 3093.61 = 295.87 9816.23 | 5252.31 = 591.42
PW2-B 6.00 8871.00 & 221.37 10.17 1.38 2713.22 = 691.87 3694.94 1621.67 = 278.36
PW2-C 10.00 | 9205.76 & 236.96 11.83 1.44 999.13 | 1114.17 @ 5972.11 | 2801.18 | 486.66
PW2-D 14.00 10180.82 @ 259.98 7.89 1.82 6292.10 = 446.65 | 46126.81 | 18776.33  1312.49
PW3-A 2.00 11658.11 | 162.27 9.88 1.61 5821.91 @ 41145 @ 89406.44 @ 5831.41 @ 2033.53
PW3-B 6.00 10599.34 = 230.49 8.36 1.26 2194.82 = 502.83 | 72204.99 @ 3726.42 @ 862.02
PW3-C 10.00 | 8849.26 = 228.62 11.76 1.33 1997.66 = 509.76 @ 29116.25 @ 3626.61 = 681.04
PW3-D 14.00 | 8377.88 @ 224.36 10.61 0.93 5016.20 = 649.96 | 11750.33 @ 1519.00 @ 438.31
PW3-E 18.00 10060.43 239.39 11.33 1.89 3393.21  679.21 | 29996.18 | 1429458 @ 2163.56




