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A study on the marine sedimentary environments under the hypoxia_in Tokyo-bay by
non-destructive speciation of elements and radioactivity analysis.
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The purpose of this study is to clarify the relationship between hypoxia and

the sediment environment of dredged trench by chemical analysis of sediments in the vertical
direction, assuming that the history of hypoxia is recorded on the bottom sediment. The core
sediments were collected from the dredged trench and non-dredged seabed off Makuhari, Chiba
Prefecture, and off Yokohama. Moessbauer analysis of iron in the layered samples revealed that the
area off Yokohama was more oxidative than the area off Makuhari, and that the dredged trench area
was the most reductive. The same tendency was confirmed from the analytical results focusing on the
concentration of redox sensitive elements in the sediment. In addition, evaluation of mass transfer
in the sediments was attempted by using radioactive cesium as a so-called tracer.



X (XAFS)
redox sensitive

redox sensitive

57Fe X (XAFS)
H.S
goethite (o -FeOOH) hematite (a
-Fe205)
redox
sensitive Fe, Mn, U, Th, Ce (INAA)
Fe, Mn, Th, Ce U
210pp
1)
10~20m
50cm  HR (¢ 11 cm, )
(DO) a pH (ORP)
2~3 cm
( 5 atm)
TOPOLOGIC SYSTEMS MFD-110D
% 1.10GBq 57Co/Rh 14.4keV vy 2~4

2015 8 4



6 mg/L
mg/L STFe
Fe( ) doublet Fe( )
doublet
maghemite (y -Fe203) sextet maghemite
g 100.00
E * Raw Data
98.00
§ —Sum
rite) (FeSz: g 96.00 |- ——Fe3+(clay)
Py ( ) ) —— Fe2+(silicate)
.‘% 2400 | — maghemite
2015 2 g0 | 4 . S
-10 -5 0 5 10
2016 Velocity(mm/s)
pyrite
57Fe
(M-1) (M-2)
(Y-1)
()
sextet sextet
Fe( )
BRO#DLFIRE ARINYGFT—RRY b
W rer Uaitt] M Fer [HEE) " (5 12 s
FEE(m) W e (R S i (Rl
0-2 / — Fe” [HHE]
- Fe* [mEiE] ™ 100
46 For (W) | f'\s"' 98
Y-1 6-8 P Uil 4! i
B 8-10 Bieix (Rl
*ﬁ"i"q: 10-12 BHARY I k" %
® =74 :
12-14 H (2-4cm) 9%
14-17 | !
0-2 ,/ — et [WEE])
- i Fe'* [#igtE] —
pyrite M-1 4 - w A-W—mo
Fe( ) ®iEm 68 VE o W 1 08
RAEIE o \ | e 196
4 T ARAAY B oI.
Ve sy {
12-155 4 = i aam {94
o3¢ IETEEEY
386 46 54 g Fe [ERIE)
SEM-EDS oo T, | oo |
pyrite M-2  ei0 D | | O, b
HiEh 1012_'., WY 99
\ }
e [
4-16 40 ‘.“ SRART LI '.f.;' 98
16-18 4 ® £57—5 2
1821 \ ! (4-6cm) 97
0O 20 40 60 80 100 9 6 -30 3 6 9

framboidal pyrite

pyrite

FEEE (%)

Velocity (mm/s)

Relative intensity (%) Relative intensity (%)

Relative intensity (%)



1lg 102~103 pyrite
(2) X (XAFS)
X (XAFS)
(KEK) Photon Factory (2.5
GeV) (BL-12C) Fe Mn
X Lytle
K Quick XAFS (QXAFS)
X (XANES)
Fe
7128 eV FesOs FeOOH FeS
Mn 6545, 6549, 6554 eV
6545 eV MnS 6554 eV Mn203 6549
eV MnSO4, MnPOs, Mn(H2PO4)3 Fe Mn
3
210pp 137Cg
2015 8 110 12
us 30-40 mm
Ge y
3600~14400 (Live time) 137Cs  661.7 keV
(Ba/kg) 134Cs 604.7 keV
( )
2011 3 21
134Cs  137Cs
5cm
30cm
210pp lcmly
7.80x103 Bg/m2 4.89%x104
Bg/m?2
1 km
« ) 4
( )
( )
2
(4) (INAA)
redox sensitive Fe, Mn, U, Th, Ce
(INAA) 2016 (Y-1)

(M-1)

M-2) 3 HR
2~3 tm



KUR 10 10
live time 600 Y
20 ( 1MW ) 4 ( 5 MW )
2~5 live time 1200
2~3 live time 10800
3 Mn Fe Mn (v-1)
(M-1) 700-1100 ppm
(M-2) 600-750 ppm Mn
Mn
+250 mV
Fe 4~55 %
Mn
Fe
Fe, Mn
Eh
U, Th, Ce
U Th, Ce
Th/U, Ce/U
(Y-1)
(M-1) (M-2) Ce/U Thiu
2016 2017 (16Y-1  17Y-1)
(17Y-1  17Y-2  Y-2 )
Y-2
CelU Th/U (Y-1)
(M-1) (M-2)
STFe
Ce/U Th/U
25 5
20 s 5 . 4
e "
N £ S A T
s s . I ® |
10 ° s ° 2 L4 ® :
5 16Y1 17¥1 172 M1 M-2 1 16Y-1 17¥1 17Y-2 M-1 M-2
1 )\ J |
. Y / T o \ Y I\ T J
18R B R =ik
Ce/U Th/U
(16Y-1) (M-2) Ce/U
Th/U
Th/U, Ce/U
R BiRERER
3.6 59 .
° . L
3.4 - 2.7 -
3.2 .. 25 e
2 30 o’ R 23
2 28 o g 2.1 o8’
(M-2) F 26 ° F 19 . y=0.1774x- 0.1627
54 y=0.1313x+ 0.6408 17 | R2=0.954
(16Y-1) 2.2 oo -
12 17 22 10 15 20
Ce/ULE Ce/ULL
(M-2)
(16Y-1) Ce/U, Th/U



redox sensitive INAA
Eh

( ) 50 71-79 (2018)
M. Matsuo, K. Shozugawa, Y. Mihara, M. Komori, R. Okumura, Y. linuma and K.
Takamiya, A study on the sedimentary environment of Tokyo-bay sediments under
hypoxia using instrumental neutron activation analysis. KURRI Progress Report(
) 2017 146-146 (2018)

( ) 37 16-17 (2018)
( ) 33 45-47 (2016)
30 2019 1
62 2018
2018 9
29 2018 1
61 2017 2017
9
60 2016 2016
9
59 2015
2015 9

M. Matsuo, Environmental analysis using distribution and chemical states of elements
in marine sediments. Invited talk in Institute of Geology and Geophysics, Chinese
Academy of Sciences, August 2015

@)

SHOZUGAWA, Katsumi

SUGIMORI, Kenji



