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Remediation mechanisms of uranium mill-tailing site at Ningyo-toge,

Japan, under the circumneutral condition
Keisuke Kawamoto (Kyushu Univ.), Asumi Ochiai(Kyushu Univ.), Ayaka Takeda(Kyushu Univ.),
Yuriko Nakano(Kyushu Univ.), Hiroki Yokoo(Kyushu Univ.), Takumi Oki(Kyushu Univ.), Toshihiko
Ohnuki(Tokyo Tech.), Yoshiyuki Ohara(JAEA), Kenjin Fukuyama(JAEA), Satoshi Utsunomiya*
(Kyushu Univ.)

In the Ningyo-toge uranium mine, Okayama, Japan, various toxic elements such as U, As, and Ra
are present in the mine wastewaters, of which the concentration except for Ra in the wastewater
decrease below the regulatory limit by transport to the slag dumping pond. The mechanisms of
decreasing their concentrations in the wastewaters are not fully understood. In order to understand the
fundamental processes of natural attenuation at this site, we have investigated the wastewaters and
solids from upstream to the pond at the downstream. Wastewater was contacted with oxygenated water
and the amount of dissolved oxygen increased. Simultaneously dissolved ferrous iron was oxidized to
form ferrihydrite nanoparticles, which are associated with silica colloids, As and U. The ferrihydrite
nanoparticles as suspended colloids were transported to the pond in downstream, where the waste
stream is completely oxidized. In the slag dumping pond, Mn dioxide, birnessite, dominantly occurs
forming a mixture with ferrihydrite+silica colloid, which has a potential to adsorb Ra%*. Consequently,
Fe hydroxides nanoparticles and Mn dioxides in Ningyo-toge play a key role on removing U, As and

Ra from the wastewater.

] (L VRS E 3 D ABIR D Z 8010 Tl
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Novel Method of Quantifying Radioactive Cesium-Rich Microparticles
(CsMPs) at Fukushima and the Application to the Dynamics of CsSMPs

Satoshi Utsunomiya*, Ryohei Ikehara, Mizuki Suetake, Eitaro Kurihara, Tatsuki Komiya
Kazuya Morooka, Ryu Takami, Masato Takehara(Kyushu Univ.)

Cesium-rich microparticles, which were released from the Fukushima Daiichi Nuclear
Power Plant (FDNPP) in March 2011, have high radioactivity per unit mass and contribute to Cs
radioactivity in ambient environment near the FDNPP; however, little is known about the amount and
distribution of CsMPs in the environment. Here we report new method to quantify CsMPs. The QCP
method is based on quantitative autoradiography, in which photostimulated luminescence (PSL) is
linearly correlated to the radioactivity. The relation between PSL and the radioactivity was carefully
determined to be 0.0523 Bg/PSL/h using isolated microparticles with various radioactivity. In the soil
collected from Nagadoro, Fukushima, Japan, CsMPs were only detected in soil sieved with a 114 pm
mesh. There was no overlap between the radioactivities of CsMPs and Cs-clay. Based on the
distribution of radioactivity of CsMPs, the threshold radioactivity of CsMPs in the size fraction of
<114 pm was determined to be 0.06 Bq. In the application of QCP method, the amounts and
radioactivity fractions (RF) of CsMPs in 20 surface soils collected from the vicinity of the FDNPP
were determined to be 0.869—318 particles per gram and 1.63—80.2%, respectively. The result of the
soils of northwest from FDNPP has smaller RF values and greater number of CsMPs than that of
southwest. The lower RF values of the soils collected from northwest from FDNPP are ascribed to the
wet deposition of the subsequent plumes that contain only soluble Cs species after March 15.
Remarkably, a detailed analysis of accident events revealed that the only plumes released from the late
afternoon of March 14 until late afternoon of March 15, 2011 contain CsMPs, strongly suggesting that
unit 3 is the most plausible source of CsMPs than the other reactor units. This novel QCP method is
applicable to the other environmental samples for determination of the RF values and numbers of
CsMPs. These information also provide crucial insights into the timing of the formation, release,
movement and distribution of CsMPs, which leads to the better understanding of a scenario of the
Fukushima nuclear disaster.

2011 4 3 AICRAELT-HAAKRESZDO  »HAefHE0 HEOKW RF HIX, 0%
JFFFESIC LY Cs MR HFITHH ST, DOFEEME Cs A Ete 7 N — LDEEE R L
AAFFETIIEYHIEF O CSMP IZ X 2 fE CTWwWb, 3 H 14 BOF% 05 15 H D% F
DOEIGEERBILT HOOH LNVFIEELZR  TIOHEHE SN2 — AT CSMP R E £
B L, BEBRTRIENE 20 0FRELE TRV, AEYICIE 3 B8 CsMP O ftis
H D CsMP O & it eEmi 4y (RF) 13, £ JRTHDH T WA Iz, AFETHEG
FNT T AN =0 0869318 kL + & 7= CSMP OEEMSAXIL, CsSMP D EhRE,
1.63-802% CTh b LIES NI, ZO®PED 726 NH{EBHUZEB T HEBENR Y A7 G
RF fE L& CsMP O¥ix, 7V —2203BE L7z fliE L OCSMP IR T D Brbe 28 4 BRfiE 4
BAt. 7V —ABHBFTORKE, BLXWY H20IHFHATHS,

FDNPP 75 OEEEIZRI 5 L Tz, FDNPP
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Dissolution rate measurements of zircon in aqueous solutions by Phase-

shift interferometric microscope
Toru Kitagaki* (JAEA)

Zircon dissolution rates under flowing aqueous solutions of pH 0 (HCI), 7 (H20), 14 (NaOH aq) were

in-situ measured from the zircon surface change by Phase-shift interferometric microscope.
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Effect of the difference of wettability of mineral on dissolution behavior
Tadashi Yokoyama* (Hiroshima Univ.), Naoki Nishiyama (Univ. Tsukuba)
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Investigation on the crystal growth/dissolution mechanisms by using
the 2-D visualization technique with fluorescent probes

Jun Kawano®, Makoto Yazaki (Hokkaido Univ.), Takashi Toyofuku (JAMSTEC,TUMSAT),
Yukiko Nagai (NMNS,JAMSTEC), Henry Teng (Tianjin Univ.), Takaya Nagai (Hokkaido Univ.)
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Carbonation of wollastonite in the presence of carbon dioxide and water
vapor
Hideo Hashizume (NIMS)
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Neutron diffraction and Raman spectroscopy of nesquehonite:
Which is the correct chemical formula, MgCO3-3H20 or Mg(OH)(HCO3)-2H20?

Gen-ichiro YAMAMOTO™, Atsushi KYONO?, Jun ABE?, Asami SANO-FURUKAWAS3,
Takanori HATTORI® (1: Univ. Tsukuba, 2: CROSS, 3: JAEA)

Neutron diffraction and Raman spectroscopy were performed to determine the structure and chemical
formula of nesquehonite. Nesquehonite was prepared from MgCl, and Na,COs solutions of pH 10.9.
The crystal structure of deuterated nesquehonite was determined by Rietveld refinement of the time-of-
flight neutron powder diffraction pattern. The crystal structure possessed monoclinic space group P2:/n
with lattice parameters of a = 7.72100(12), b = 5.37518(7), ¢ = 12.1430(3) A, p = 90.165(4) °, and V =
503.956(13) A3. The refinement with a final crystal structure model of deuterated nesquehonite
converged to wRp = 4.22 % and Rp = 3.50 % (Fig. 1). The positions of six deuterium (D) atoms were
successfully determined. The results suggest that the D atoms are coordinated to O1, 02, and O6 atoms
as water molecules in nesquehonite. It can be therefore considered that nesquehonite obtained in the
study had the chemical formula of MgCO3-3H,0. The crystal structure is composed of infinite ribbons
of corner-sharing MgOs octahedra along b-axis. Within the ribbons, Mg atom is coordinated to two O
atoms in water molecules and four O atoms in CO3 groups. The ribbons are interconnected by hydrogen
bonds of the water molecules located between the ribbons, forming a three dimensional hydrogen
bonding network. The hydrogen bonds are ranged between 1.752(12) A and 1.953(11) A, except for the
D5---01 and D5---02 bonds with distance of 2.346(14) and 2.483(13) A, respectively. Raman spectra
of undeuterated nesquehonite were in substantially coincidence with those given by Hales et al. (2008),
but Raman bands corresponding to the COj3 stretching and bending modes were considerably shifted to
the higher wavenumbers (Fig. 2). This shifts imply that the CO3 vibrations are not derived from the
bicarbonate (HCOs3) unit, but the carbonate (COs) unit. The difference between our study and Hales et
al. (2008) strongly indicates that nesquehonite can have two chemical formulas, Mg(OH)(HCQ3)-2H,0
and MgCOs-3H,0 depending on the pH in the solution. That is, nesquehonite grown in a solution with
pH around neutrality would have the chemical formula of Mg(OH)(HCO3)-2H,0, but that in a strongly
alkaline solution results in the chemical formula of MgCO3-3H,0.
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Fig. 1. Neutron powder diffraction pattern and the result of fitting by - s s
Rietveld refinement for nesquehonite. Fig.2 Raman spectra of nesquehonite
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Mineralogical study of manganese-rich tissue in radular teeth of chitons

R4-08 Koji Ichimura*, Toshihiro Kogure (Univ. Tokyo)
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Quenched indicator of solidified process with carbon: Earth case
Yasunori MIURA (Post Yamaguchi Univ.)

It has been obtained the carbon-bearing solidified grains of the quenched indicator formed by the

activity of active Earth (by three major shock wave phenomena of earthquake, volcano and meteoritic

impact) contributes in the fundamental processes of the Earth's surface, environment and life activity.
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