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Research on iron speciation in surface sediments in intertidal zone of Yantai Sishili bay
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(1. Yantai Institute of Coastal Zone Research Chinese Academy of Sciences Yantai 264003 China; 2. University of Chinese Academy
of Sciences Beijing 100049 China)

Abstract: To provide a theoretical basis for iron pollution in sediment iron speciation in the sediments from the inter—
tidal zone of Yantai Sishili bay was studied in this paper. Contents of exchangeable carbonate Fe-Mn oxide organic
and residual iron in surface sediments were analyzed by Tessier sequential extraction procedure. Distribution and cor—
relation of total iron and different iron speciation in surface sediments were discussed in detail. The results showed that
the contents of iron in different sampling sites had no significant difference. The iron speciation was dominated by re—
sidual iron with percentage of 56.43% ~85.92% while the percentage of bio-available fraction iron was 14.08% ~

43.57% . Correlation analysis showed that the content of total iron was mainly controlled by residual iron. Correlation
between exchangeable iron and other iron forms as well as total iron reflected the migration of iron between water and
sediment.
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Fig. 1 Sampling stations in intertidal zone of Yantai Sishili bay
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Fed
(
2 pH 8.60~9.19 )
o Fe2
pH
o Fe2 0~4.40 x
10°° o
7
2 BFe Y Fe

38
Fe3 150.00 x 10 ° ~957.00 x 10 °
P133 P023 o
2
Fe3
. Fe S.
Fe
Fe Fe4
o Fed 57.00 x 10 "° ~586.00 x 10 ~°
P032(76.00 x10°°)  P08-3(57.00 x 10~°)
Fe-4 P03-3( 986. 00 x
1079 P032  P0O83
P033 . Fe-
5 1050. 00 x 10 ° ~8360. 00 x 10 °
56.43% P154
Fe-5 ( 8360. 00 x
1079 85.92% . Fe-5
Fe
2.3 Fe
Fe
2.3
Fe( BFe) ( BFe =Fed + Fe2 + Fe3 + Fe—
4) .BFe/ Y Fe.Fe-3/BFe.Fe4/BFe
. 4.5 SPSS 19.0
Fe
Fe °

Fe3 Fed4 BFe

Tab. 2 Content of BFe and their ratio to Y, Fe the content of Fe3 and Fe-4 and their ration to BFe and physical and chemical propenties on the sur—

face sediments of Yantai Sishili bay in dry season

BFe/ x10~° Fe3/BFe/( %) Fe4/BFe/( %) BFe/ S Fe/( %) pH Eh
P02 1.54 42.36 57.64 21.42 3.61 -103
P22 1.70 53.30 46.60 27.53 8.78 ~112
P023 1.68 56.77 43.02 22.23 8.87 -117
P04 1.30 47.22 52.78 39.20 9.19 -138
P043 1.54 48.32 51.57 31.82 8.84 ~114
P074 1.22 54.57 45.38 36.07 8.97 - 124
P72 1.30 54.58 45.31 34.04 8.74 -110
P73 0.10 35.41 64.49 22.83 8.75 -110
P10 0.71 40.56 59.21 21.39 8.97 ~124
P102 0.85 43.07 56.73 38.45 8.60 ~100
P103 1.25 36.25 63.60 37.37 8.67 -105
P134 0.79 49.35 50.48 43.07 8.87 ~119
PI133 1.01 41.61 58.28 43.45 8.70 ~106




4 : 559

Fe3 Fe4  BFe P <0.01) > Fe Fe-5
P023 P032 o Fe2.Fe3.Fe4 Y Fe
Fe3 Fe4 Fe2.Fe3.Fe4 BFe
Fe3 Fe4 - BFe Y Fe BFe
14.08% ~43.57%
Fe o Fe . Fed Fe2.Fe3.Fe4.Fe5.> Fe
Fe5 Y Fe Fe
( 1r=0.922"" P<0.01; 'r=0.976"" o
3 BFe > Fe Fe3 Fe4  BFe
Tab. 3 Content of BFe and their ratio to ¥, Fe the content of Fe3 and Fe-4 and their ration to BFe on the surface sediments of Yantai Sishili bay in
wel season
BFe/ x Fe3/BFe Fe-4/BFe BFe/ Y Fe BFe/ x Fe3/BFe Fe4 /BFe BFe/ Y Fe
10~° /(%) (%) (%) 10°° (%) (%) (%)
PO14 1.15 60.47 39.32 20.27 PO83 0.89 93.02 6.40 21.37
PO12 1.57 45.11 54.81 25.25 P09 0.67 34.80 64.68 29.46
PO13 1.56 45.98 53.92 16.88 P09-2 1.00 30.73 68.98 31.52
P02 1.54 49.21 50.71 29.65 P093 0.90 45.26 54.11 21.76
P02-2 1.62 49.49 50.41 18.08 P10 0.51 48.61 50.96 20.16
P023 1.15 83.08 16.58 16.29 P10-2 0.53 46. 86 52.74 19.99
PO34 1.11 62.75 36.77 30.79 P103 0.71 49.34 50.32 28.16
P03-2 0.81 90.22 9.42 21.31 P11 0.50 53.94 45.58 22.01
P0O33 1.78 44.53 55.30 35.71 P112 0.61 53.24 46.36 26.77
P044 1.27 50.26 49.55 33.54 P113 0.70 36.48 63.13 22.99
P042 1.44 48.23 51.64 30.72 P124 0.62 45.65 53.82 33.49
P04-3 1.52 48.23 51.46 37.22 P122 0.58 48.58 50.83 23.85
P05 1.33 57.20 42.66 27.04 P123 0.67 49.32 50.21 27.22
P05-2 1.34 51.64 48.28 41.11 P134 0.65 51.44 48.05 26.45
P053 1.37 49.53 50.25 33.14 P132 0.60 49.54 50.38 25.61
PO64 1.32 58.21 41.72 35.51 P133 0.49 30.90 69.00 18.01
P06-2 1.64 46.92 52.97 43.57 P144 1.56 52.22 47.78 19.89
P06-3 1.45 49.77 49.98 38.34 P142 1.59 48.10 51.86 21.90
PO74 1.31 54.86 45.03 41.24 P143 1.52 45.53 54.27 21.02
P07-2 1.28 60.52 39.27 32.01 P154 1.37 45.10 54.58 14.08
P073 1.28 61.64 37.98 31.30 P152 1.34 44.13 55.80 21.93
P08 1.25 60. 18 39.61 37.64 P153 1.49 45.10 54.57 19.08
PO82 1.29 59.53 40.23 38.19
4 Fe Fe ( )
Tab. 4 Correlation between the different iron forms and total iron (in dry season)
Fe Fe- Fe2 Fe3 Fe4 Fe-5 > Fe
Fed 1 —-0.405 -0.678" -0.632" -0.668** -0.662"
Fe2 1 0.632" 0.308 0.600" 0.714**
Fe3 1 0.605" 0.674" 0.750**
Fe4 1 0.680" 0.680"

Fe-5 1 0.976**
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Tab. 5 Correlation between the different iron forms and total iron ( in wet season)
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