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A Study on the Biogeochemistry of the Sediments in the Han River Estuary
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ABSTRACT : This research investigates the importance of the microbial metabolic pathways such as denitrification, iron reduction,
and methanogenesis, in the degradation of organic matters of the sediments. There are statistically significant differences( P < 0.05)
in the rates of denitrification, iron reduction, and methanogenesis according to the location: Site A has no plant, Site B is dominated
by Scirpus, and Site C is dominated by Phragmites. Among them, Site C showed different methanogenesis rate depending on the
sediments depth. The organic matter content increased from Site A to Site C. Site A had the smallest organic matter content whereas
it showed the largest denitrification rate and iron reduction rate. Site C had the largest methanogenesis rate. Denitrification is the
dominant pathways based on the assumption that anaerobic degradation of organic matter is mainly carried out through
denitrification, iron reduction, and methanogenesis.
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ol 2457 ¢k= Site A, MR F2ho] A 4lEke Site B, At Z2o] A48k Site CollA] BAIH 2 |3t 2t
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Fig. 1. The location of study site.
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Table 2. Averages of denitrification rate [mg/g/d] according
Site C [mM/g/d]

Site B [mM/g/d]
0.324 + 0.167

to location
Site A [mM/g/d]
0.511 + 0.331
1.203 £ 0.565 0.216 £ 0.158

1.785 £ 0.624 0.
1.463 £ 1,562 1. + 0.
0.612 £ 0.160 0.449 + 0.362
[n=9] with statistical significance

Level 1 (0-5 cm)
1,932 £ 0.246

Table 1. Difference in mineralization rate depending on
Level 2 (5-10 cm)

Ironreduction rate  Methanogenesis rate
[}

Level 3 (10-15 cm)

Note: Values are mean *

Table 3. Averages of iron reduction rate [mg/g/d] according

Site C [mM/g/d]

0.130 + 0.048

0.053 + 0.061

environmental factors
0.039 + 0.041

Denitrification rate
of P < 0.05
Site B [mM/g/d]

to location
Site A [mM/g/d]  Si

0.167 + 0.043

0.122 £ 0.029

0.171 £ 0.035
0.185 + 0.044
0.108 + 0.026
[n=3] with statistical significance

0.207 £ 0.073

o]

Site

Depth
Season
Site*Depth

- Level 1 (0-5 cm)
Level 2 (5-10 cm)
Level 3 (10-15 cm)

O O O e O

O @€ O O O

Site*Season
)
represent statistically silg‘mflcant and not
Note: Values are mean = S.D
Table 4. Averages of methanogenesis rate [mg/g/d]
Site C [mM/g/d]
+0.01

Depth*Season
[}
respectively. Statistical significance was set at
of P < 0.05
Site B [mM/g/d]

according to location
0.0205 + 0.0081 0.0388 + 0.0143 0.0379 % 0.0147

Site*Depth*Season

Site A [mM/g/d]
0.0170 + 0.0050 0.0213 + 0.0066 0.0164 = 0.0040

Note: ® and O
significant,
P < 0.05
TS 54517 HsliA= E714 chamberolld B €2
2] 0.5 mL F3}o] 0.5 mol/L HCI 10 mLef Yoi &4 ¢
i
[

(0-5 cm)
Level 3 (10-15 cm) 0.0214 + 0.0149 0.0305 + 0.0134 0.0481 = 0.0519
[n=9] with statistical significance

Level 1
Level 2 (5-10 cm)

% Muir spectrophotometric
skoict, Fe(D9
Note: Values are mean *

AN Fel)E 358

A3l 510 nm IHEOIA FHEE 4

g0 AF 270 ARA o7 Z7lsh} vjofF 7o 7}

ol AREE oA 4= Y= FelIDU £3f :
Sojct A8z A of P < 0.05
o

o5 e
4 57129 o] FEe] 9]
Fe(ID) A3 Bt gzt

T
=
o
ﬂﬁ

=
=

o

=
rlm
2,

kof

(ST A=

ok
i
©

rlr
A,
>~

Ak,

|e+8¥E (methanogenesis rate)S 43517 Ysiis

& S 22 o8 UgE serum bottled] F7]

4 EY &£92E 5~10Y ot wiFstn Azt whE

headspacel CH4& A& gas chromatograph |

(Hewlett Packard M600D)E sto] A8kt 18,19

serum bottleoﬂ/\i Z4S Y3t gas ARE FE317] Ao
FA3}9] serum bottled] gas FIE 4

A 7o WA CH.Y EA S A

Ay eg
ol

Pi"i‘i}
=2 Site A7} 7H 2 72 YER Y Site
} 7 e e B Ytk(Table 2). ¥4

_L4
JZi
|o

A2t Level 3904

g
N

o{gj &jﬁm
rlo

¢

2 Site BE
I IGO0 =2 Level 1, Level 2 &

= El
Fol BAHYAY, Zolol te wage
o A4S WEES Uehol
AAHCZ Site A7} 7F & 7
S g2 2ol
HEE

0]

SHES] Afol=
=74k, Site C7} 7}
of 9loJA] Site A €} Site B Ao
43
I

.
—~
n
=

S CEES R
o1 Re:]
sheiet.

3
;
ol
Mo W
N
o,
2
=)
gl

o
i
lo rlo
)
O

B
2 r

N
=
Hit

lo

o
FI[‘ Hu

2.3. 4
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Fig. 2. Soil organic carbon mineralization rates (a) Denitrification rate, (b) Iron reduction rate.

7A%E Btk Site Co| Aoll= Zolo wE HILES] & Aol o] A= AF S SolA] #RE ok 2} stoichiometric

1520l ZAANE o] 2 HolA] Zlo]of whE Mt E9 equationg o] 83tolAE BrEY 4= 9t} 7|8 2| A

A3} 2|92 w2 $iste] H]gf| 2k H5-35-S e it Fe(ID)7} electron acceptor® AMRE stoichiometric
eI E 2 - ols FAH R Site C7F 7HE & 42 equation Thk Zo] A 4= e}, o] W ]SS &

el Site B7}F $7HE, Site A7} 7P W& 7S Bk &3}7] $J5}9] Redfield ratio?0& A3}t

(Table 4). Site A2} Site B Abo]9] WEZE2 2MQkil Site B

9} Site C APo]9] HEZ S 74 HEAZT} u|2ot AFS (CHr0) 106(NH:) 16(H3POs) + 424FcO0H + 848H —

UER Sl EAE Zolo] uhE e dELS Site A9 7 106CO, + 424F¢™ +16NH; + HyPOy + T42H>0 (1)
- Zlolol| whet Hls3t ks Bl o Site CYf Afolle &

ZlolE B3l 1 F Level 30| 7H 2 72 YERggdch 29| stoichiometric equationa EH o|2x o7 |

Site C9] 7% th& ¥He-&=0f Fe] Zlojof uhE wEsheE mole® {7|&ta7 BafjEo]x]7] 9fsi+= 4 moled

| Wish7p | ojof w2 MohEn o F WEES e Sl Fe(IID)7} Fe(IDZ =0 4-S & 4= 9l

7= &6 W S Zolof wet 574] o= ot 7150l @714 Aol Al mighS WA 7= Bfeolle 10
2ol1E e R] gFom g Zlojof w2 grES Htdlo] 6Y 9] CO2:CHy S 39 stoichiometric equations
¥} 119 Abo] Wh-G-&I o HMDhE At H I th(Fig. 2). o & 4 ek
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Fig. 3. The relative importance of measured microbial metabolic pathways. (a) June 2008, (b) November 2008.
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