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Zhi-Qiang Yu?, Yuji Takao!, Ronny Berndtsson*
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University,
2Graduate School of Fisheries and Environmental
Sciences, Nagasaki University,
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Now-a-days, the occurrence of coprostanol in soil, sur-
face, and groundwater has been reported. Therefore, it is
utmost important to evaluate adsorption behavior of co-
prostanol in different kinds of geologic media. In the cur-
rent research, we present for the first time the adsorption
behavior of coprostanol in three geologic media as soil,
sediment, and sand including its potential bioavailability,
fate, and transport mechanisms.

Key words: sorption, leaching property, coprostanol, pub-
lic health risk
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Zhou Yang, Shoichi Hamamoto, Takuhei Yamasaki,
Taku Nishimura
Graduate School of Agricultural and Life Science,
The University of Tokyo

This study examined the effect of ionic strength (IS) on
the deposition behavior of 2 um latex microspheres in a
saturated porous media composed of 0.4 mm glass beads,
using a sequential washing technique in the column break-
through experiment. As IS increased, the mobile fraction
of colloids decreased while the reversible, straining, and ir-
reversible fractions of colloids increased. Moreover, with
higher IS values, more colloids were deposited near the
layer of the column inlet.

Key words: colloid, glass beads, deposition mechanism,
BTC, deposition profile
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Non-destructive estimation of soil evaporative
losses using oxygen and hydrogen stable
isotopes techniques in mulched soil-columns

Kader Mohammad Abdul!, Kimihito Nakamura!,
Yumi Yoshioka?
!Graduate School of Agriculture, Kyoto University,
2 Academic Assembly, Shimane University

To understand the soil evaporation variability affected
by different mulching, isotope-based non-destructive esti-
mation quantifies the soil evaporation and vapor exchange
processes. We investigated a soil-column experiment in
Kyoto University, Japan to examine the soil evaporative
losses considering isotopic fluctuation (enrichment) pro-
cesses using stable water isotope techniques under two
plastic (black and white) mulching and bare soil treat-
ments. Mulched soil had lower §'30 and §H values at
0 — 60 cm depths than bare soil, indicating that mulching
reduces soil surface evaporation. Evaporation ratio (evap-
oration to irrigation) was lower for mulching (19 %) and
higher for bare soil (61.5 %). The isotopic estimation of
evaporative loss fraction quantified the relative differences
between the plastic mulch and bare soil. The stable iso-
tope techniques could be an effective tool for estimating
soil evaporation losses under different mulching methods.
Key words: isotope fractionation, plastic film, soil water
balance
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Maolin Li', Motoyoshi Kobayashi?
Graduate School of Science and Technology,
University of Tsukuba,

ZFaculty of Life and Environmental Sciences,
University of Tsukuba

To investigate the aggregation and charging behaviors
of natural clay allophane in the presence of diverse ion
species, the stability ratio (W) and electrophoretic mobil-
ity (EPM) of allophane were examined. The results of W
with EPM show ion specific effect, which is not explicitly
considered by the DLVO theory. However, the experimen-
tal relationship between critical coagulation ionic strength
(CCIS) and surface charge density is in good agreement
with the predicted one based on DLVO theory.

Key words: DLVO theory, surface charge, critical coagu-
lation ionic strength
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Chuanzi Zeng', Motoyoshi Kobayash 2
Graduate School of Science and Technology,
2Faculty of Life and Environmental Sciences,

University of Tsukuba

The effect of a typical antibiotic ciprofloxacin on the
charging and aggregation of Namontmorillonite was stud-
ied. The results of electrophoretic mobility (EPM) and hy-
drodynamic diameters, critical coagulation concentration
(CCCQ), critical coagulation ionic strength (CCIS), surface
charge density, and stability ratio confirmed that the ag-
gregation of Na-montmorillonite can be affected by the
change in charge due to the adsorption of ciprofloxacin.
Key words: clay, dynamic light scattering, electrophore-
sis, antibiotic
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Zhengjian Tian', Maolin Li!, Takuya Sugimoto?,
Motoyoshi Kobayashi”
Graduate School of Science and Technology,
University of Tsukuba,
ZFaculty of Life and Environmental Sciences,
University of Tsukuba

The dependence of aggregation and charging behavior
of oxidized carbon nanohorn (CNHox) on salt concentra-
tion was revisited. We also investigated the aggregation-
dispersion and charging behavior of CNHox with different
dosages of lysozyme (LSZ). The shift of critical coagula-
tion concentration (CCC) and clues of non-DLVO interac-
tions were observed in the presence of LSZ.

Key words: dynamic light scattering, electrophoretic mo-
bility, non-DLVO interaction, patch-charge attraction
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Hu Tianchen!, Roknujjaman Md?, Yohei Asada?,
Yasuhisa Adachi?
!'Graduate School of Science and Technology,
University of Tsukuba,
2Faculty of Life and Environmental Sciences,
University of Tsukuba

In order to study the hydrodynamic characteristics of
clay suspension from laminar flow to turbulent flow, we
have constructed a simple set-up of circular type pipeline
experiment equipped with two pressure sensors and a flow
meter. Flowing characteristics are monitored by the pres-
sure drop as a function of flow rate. To examine the ex-
cluded volume effect of the floc formation, we tested four
different types of fluid in the experiments: (a) water; (b)
1.0 M NaCl solution; (¢) water +0.1% volume fraction
Montmorillonite; (d) 1.0 M NaCl solution 4+0.1 % vol-
ume fraction Montmorillonite. By the pre-experiment us-
ing spiral capillary viscometer, (a) — (c) can be confirmed
to be approximate as Newtonian fluid while (d) as non-
Newtonian. To determine the viscosity of fluid (d) for the
calculation of Reynolds number (Re), we assumed sam-
ple (d) follows Bingham model and applied the method
purposed by Ohgaki and Matsuo. As the result, floc-
culated suspensions are confirmed to have significantly
higher friction in the laminar flow region but mostly simi-
lar or slightly smaller friction in the turbulent flow region
than those of other three samples.

Key words: flowing characteristic, pipe flow, montmoril-
lonite, flocculated montmorillonite
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Yasuhisa Adachi!, Roknujjaman Md!,
Keisuke Yoshida?, Muhamad Ezral Bin Ghazali !,
Harumichi Kyotoh?, Yohei Asada’
1Faculty of Life and Environmental Sciences,

Jiawei Li |,

University of Tsukuba,
2Department of Engineering Mechanics and Energy,
University of Tsukuba

The aim of this research is to examine the process of
montmorillonite floc sedimentation within narrow gaps us-
ing PIV analysis. In this experiment, a green laser was
instructed from above the slit container to analyze the ve-
locity patterns and sedimentation behavior. However, co-
hesive montmorillonite flocs were utilized as tracers in this
investigation. Consequently, our observations revealed that
as the flocculation phase progressed, interactions among
the flocs collapses, leading to a rapid sedimentation of the
flocs. Furthermore, we observed that larger flocs settled
more quickly in comparison to their smaller counterparts.
Moreover, we found that an increase in the thickness of the
slit container resulted in a higher maximum settling veloc-
ity and a shorter transition time from the flocculation stage
to the settling stage.

Key words: montmorillonite flocs, sedimentation, PIV
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Rahmatullah Hashimi', Atsushi Sakaguchi?,
Masakazu Komatsuzaki'
'United Graduate School of Agricultural Science,
Tokyo University of Agriculture and Technology,
2College of Agriculture, Ibaraki University

Organic no-tillage enhances plant residue retention on
the soil surface and increases the amount of soil organic
matter (SOM). This SOM’s active components help create
larger soil aggregates, which in turn stabilize soil organic
carbon. This combination of organic carbon and macroag-
gregates enhances both water infiltration and retention in
the soil.
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