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Effect of oxidation reduction potential on variation of
chemicals concentration in sediment pore water
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Abstract

The pore water act as the
transformation medium for the remediation
of heavy metal ions, sulfate ion, phosphate
ion, and nitrate ion from contaminated
sediment to invertebrates living in the river
water. The purpose of this study is to realize
the variation of oxidation reduction potential
(ORP) on the remobilized concentration of
heavy metal ions in the pore water at the
influences of rain season. The chemical
speciation discussed in pore water included
lead, chromium, cupper, zinc, and nickel ions,
which were determined with graphite atom
absorption spectrophotometer. The study
results will be useful for the prediction and
assessment of transformation happened in the
pore water in river sediment.

An modified Sediment or Fauna
Incubation Experiment (SOFIE) was used to
collected the Ell-ren river sediment which
was not disturbed and preserved the natural
quality of sediment in river. By the variation
of dissolved oxygen concentration in surface
water, the ORP will vary with sediment
depth. For the reduction of interface,



polyethersulfone (PES) was used as the
probe to collect the pore water in different
depth. The multivariate statistic method was
used to realize the association of chemical
speciation found in the pore water.

The correlation between ORP and
concentrations of dissolved oxygen, pH,
sulfate ion, phosphate ion and nitrate ion was
positive significant (r=0.76, 0.96, 0.96, 0.6,
and 0.86). The correlation between ORP and
ions of Cr, Cd, Zn, Cu, and Ni found in pore
water have negative significant correlation
with coefficient r = -0.83, -0.86, -0.9, -0.79
and -0.85.

Keywords: Sediment, Oxidation reduction

potential, Pore water, Chemicals
concentration.
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- ARIFRRKE? CEFFRRERCL ORPLEE
Sediment  ORP D.O. pH Cr Pb cd Zn Cu Ni so” PO NOy
depth cm) (mV)  (mg/L) ppb ppb ppb ppb ppb ppb ppm ppm ppm
-2 168 6 7.6 79 59 21 99 25 44 25 0.4 6
0 152 43 7.6 100 68 22 87 29 42 24 03 5
2 110 25 7.6 250 59 12 456 89 58 21 0.2 5.1
4 91 0.8 7.8 260 68 15 410 84 52 16 0.15 46
6 50 05 77 255 78 23 436 86 67 15 0.12 0.8
8 -46 0 73 289 89 28 589 97 82 12 0.19 0.9
10 -198 0 7 297 88 31 564 92 88 10 0.17 0.6
15 -255 0 6.9 300 72 30 654 80 89 8 0.21 05
20 -278 0 6.7 312 54 36 684 125 95 5 0.11 0.6
25 -288 0 6.8 354 64 29 789 127 102 3 0.14 0.7
30 -279 0 6.6 361 51 35 752 145 156 4 0.13 0.56
= ARIFRRKFEIH LY ORPDO 2 it B4 5k &R B2 4p b 124 47
ORP D.O. pH cr Pb cd Zn Cu Ni so”> PO  NO®
ORP  1.00
D.O. 076 1.00
pH 0.96 057 1.00
Cr 083 -094  -0.69 1.00
Pb 0.08 028 0.24 0.03 1.00
Cd 086  -054  -0.89 054 -0.01 1.00
Zn 090 -089  -0.79 098 003 063 1.00
Cu 079 084 071 095 018 056 0.94 1.00
Ni 085  -067 087  0.80 023 077 0.83 0.85 1.00
so” 0.9 0.87 0.87 092 004 079 095 089  -0.86 1.00
PO 060 0.91 043 088 006 -037 -080 -087 058 075 1.00
NO® 086 0.87 074 -081 -029 081 084 073 -075 089 0.71 1.00




