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The Characteristics of Microbial Iron Reduction in Marine Sediments from Bohai Bay

ZHAQO Jia—jia, YI Wei—jie, QU Dong
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Abstract; Characteristics of dissimilatory Fe( Il ) reduction in marine sediments with different water qualities are important to understand en—
vironmental impacts on microbial iron reduction process and to reveal the mechanism of microbial remediation. Here, anaerobic slurry incu—
bation experiments were conducted to define the characteristics of anaerobic Fe( Il ) reducing in sediment samples from different marine re—
gions by measuring the changes of Fe( Il ) concentrations. The results showed that Fe( Il ) reduction potentials varied in different sediments.
The amount of Fe( I ) ranges from 3 mg-g ' to 5 mg- g except sample $S17 and S7. It was indicated that the amounts of iron oxide contained
in different sediments varied and water quality impacted on iron reduction. The iron reduction in the sediments from Haihe river and Daku
river estuaries with Grade IV water quality was the most intensive. The sediments from Dagang river and Ziya river estuaries had also high
Fe(Il ) reduction capacity. In contrast, Fe( lll ) reduction process in sediments far away from coast with Grade I water quality was inconspicu—
ous. The Logistic model fitting and variance analysis showed that no significant difference of Fe( Il ) maximum accumulation(a) was found
between Grade I and Grade Il marine sediments, whereas significant difference between Grade Il and Grade IV marine sediments existed.
There was no significant difference among Grade I, II, Il and IV water quality in rate constant of Fe( Il ) accumulation(% ). However, the
maximum reaction rate( V,,,) was another case, which showed that Grade II and Il water quality had no diversity, but Grade 1 and IV water
quality presented extremely significant difference. There was a negative correlativity between Fe( Il ) maximum accumulation(a) and NO; -
N, whose correlation coefficient was —0.834 5. It was suggested that NO3 was a competing electron acceptor to Fe( lll ) in sediments.
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Tablel Sampled information and physical and chemical properties of the sediment

EMES  EXOKER . A N KiRrC KBm  NO;-N/mg-kg™ NHi-N/mg-kg” HHLk/g ke pH
S1 n2 118°0000” 39°10'59" 19 3.20 9.4 56 6.46 8.07
S2 n2 117°51'00” 39°08'04" 19 4.10 12.2 70 5.31 8.15
S3 Ik 118°0000” 39°04'59" 18 8.00 12.5 68 7.80 8.04
54 Mm% 117°46'44" 39°04'12" 19 3.00 14.4 72 5.20 8.17
S6 V& 117°45'00" 38°57'00" 19 10.10 8.1 67 8.98 8.10
S7 =g 117°52'00" 38°57'00" 19 9.00 28.3 64 6.25 8.36
S8 \ES 117°48'00" 38°55'00” 19 6.30 - - 7.58 8.25
S9 Mm% 118°0000” 38°54'59" 18 14.00 - - 7.96 8.24

S10 M2k 117°40'01" 38°49'58" 18 8.50 23.0 63 721 8.16
S11 T2 117°47'56" 38°48'36" 18 7.30 - - 7.70 8.27
S12 IS 117°37'00" 38°45'00" 18 5.50 22.7 58 7.67 8.04
813 2 118°05'38" 38°40'43" 19 17.00 315 77 7.74 8.12
814 2 118°54'03" 38°40'01" 16 25.00 10.8 72 6.95 8.16
815 m2k 117°37'00” 38°40'00” 18 7.40 9.2 70 6.84 8.11
S16 T2 117°45'00" 38°40'00" 18 9.00 11.5 84 6.65 8.09
S17 T2 118°28'19" 38°38'15" 17 20.00 30.3 69 7.74 8.09
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Figure 2 Changes of Fe( I ) accumulation in different quality marine sediments
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Table 2 The kinetics parameters of Fe( Il ) reduction

Logistic FH2E4Y Parameters of Logistic model

WK AL - : e rz Vg d” Tyl
128 S3 4.620+0.149 2.003+0.076 0.145+0.005 0.984 0.168+0.003 4.8
S11 3.313+0.039 1.171£0.075 0.115£0.027 0.971 0.095+£0.022 14
S13 3.461+0.130 1.417+0.125 0.139+0.044 0.987 0.120+£0.034 25
S14 3.875+0.057 1.630+0.298 0.152+0.018 0.990 0.147+0.019 3.1
S16 4.532+0.068 1.946+0.091 0.112+0.005 0.994 0.127+0.007 59
S17 2.678+0.123 0.596+0.071 0.102+0.041 0.966 0.058+0.025 —
1B S1 4.527+0.112 1.707+0.032 0.133+£0.017 0.980 0.151+0.015 4.1
S2 4.290+0.199 1.631+0.042 0.108+0.020 0.987 0.115+£0.016 4.6
S10 3.084+0.037 1.078+0.020 0.162+0.006 0.990 0.125+0.003 0.5
S12 3.223+0.036 1.517+0.109 0.224+0.055 0.987 0.180+0.042 19
S15 4.133+0.118 1.690+0.121 0.140+0.007 0.994 0.145+0.006 3.7
m2 S4 3.234+0.102 1.210+0.060 0.156+0.013 0.990 0.126+0.011 1.2
S7 2.786+0.080 1.040+0.003 0.103+0.003 0.967 0.072+0.004 04
S9 3.579+0.038 1.587+0.124 0.202+0.021 0.970 0.181+£0.018 23
vk S6 5.031+0.277 2.544+0.182 0.136+0.007 0.997 0.170+0.004 6.9
S8 3.638+0.128 1.516+0.043 0.186+0.020 0.987 0.169+0.015 23
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Table 3 The analysis of variance on Fe( Il ) reduction parameters

) Fe( T)i9EK Fe( 11 ) BB REEL BRI
WRKE = 0 ; -
B dmg-g kid? C.V.I% V e /g (gd)™ C.V.1%
I 3.746 B 0.128 A 42.72 0119 C 27.96
2 3.851 B 0.154 A 13.54 0.143 B 11.55
|[ES 3.200 C 0.154 A 8.03 0.126 B 8.76
IV 4335 A 0.161 A 8.49 0.170 A 5.66

HREFHFREHEIEZERBE(P0.01),
Note : Capital means significant differences(P<0.01)
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