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Table 1.  X-ray fluorescence (XRF) analysis of Kuroboku soil as-
received and of -20 pm with wet vibratory screening (WVS)
Concentration (%)
Substance -
As-received  -20 um (WVS)
SiO, 33.2 27.8
AlLO; 22.6 21.1
Fe,0; 6.8 6.1
SO; 0.6 0.5
P,0s 0.9 0.8
TiO, 0.7 0.7
K,O 0.6 0.6
MgO 0.7 29
CaO 0.6 0.4
MnO 0.1 0.1
Balance (organics) 33.0 38.9
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Fig.1  SEM image of Kuroboku soil as-received
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Fig.2  (a) SEM image and EDX maps of (b) Si,
(c) Al, (d) Fe and (e) Ca of Kuroboku soil
as-received
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Fig. 3 EDX spectrums of point 1, point 2 and point 3 in Fig 2
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Ultrasonic irradiation in flow cell (20 min) :
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Fig.4  Particle size distribution of Kuroboku soil as-received and
that after ultrasonic irradiation in the flow cell for 20 min

1,000
. Kuroboku soil
Laser Diffraction Particle Size Analyzer
SALD-2300 equipped with Sampler SALD-MS23
- (Shimadzu Co.)
()] r
@ 100 4
o
)
£
=
o
>
g \= —_— As-received
s 10 —_—
a ——— ]
-20 um classified with wet vibratory screening |
1....I...‘I....l....l....
0 5 10 15 20 25

Ultrasonic irradiation time in Sampler SALD-MS23 (min)
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Fig. 6  Particle size distribution of Kuroboku soil as-received with
wet vibratory screening
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Fig.7  Total carbon by particle size in Kuroboku soil as-received
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Fig.8 (a) SEM image and EDX maps of (b) Si, (¢)
Al, (d) Fe and (e) Ca of Kuroboku soil of -20
pm classified with wet vibratory screening
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Fig.9  Particlesize distribution of Kuroboku soil of -20 pm classified
with wet vibratory screening and that after ultrasonic
irradiation in the flow cell for 20 min
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Fig. 13  Effect of pH on the zeta potential of Kuroboku-soil particle
at 0 and 600 ppm of Ca and at 17°C
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Fig. 14 Effect of time on the absorbed amount of Ca at pH 5.2 and
17°C (addition of Ca is 7.5 x 10-* mol/g-soil)
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Fig 15 Relationship between pH and TOC at 7.5 x 10-* mol/g-soil
of various metal ions at 17°C

Fig. 16 Photographs of filtrates from Kuroboku-soil suspension
atpHS5,6,8,9,10, 11, 12 and 13 from the left
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Fig. 20 Absorption isotherm of Ca into Kuroboku-soil at
pH 6.55 and 17°C

Table2  Specific surface area and pore area of -20 pm
Kuroboku soil

Specific surface area Specific pore area

(m*/g) (m*/g)

Sampling 1 19.04 21.92
Sampling 2 19.42 22.03
Sampling 3 20.17 23.56
Average 19.54 22.50
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Fig. 21 Poresize distribution of Kuroboku soil
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Fig. 22 Effect of pH on the amount absorbed of Ca into Kuroboku
soil of -20 pm at a Ca addition of 1.5x10-* mol/L at 17°C
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Fig. 23 (a) SEM image and EDX maps of (b) Si, (c) Al,
(d) Fe and (e) Ca of Kuroboku soil of -20 pm
(Ca 7.5x10-4 mol/L, pH 11.5)
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Fig. 24  Effectof time on the amount absorbed of Ca into Kuroboku
soil at three different temperatures of 5, 17 and 40°C
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Fig. 25 Effect of pH on ATOC (before and after absorption into
Kuroboku soil) in the presence and absence of 5.5x10-%
mol/L dodecylammonium chrolide



Vol.8, No.1, 2020 / IS HEBREF RE

FAD =T NVFENTIVIEO WA EIT T VRV EIZ
272 —DD Langmuir BIAE S R#E RL. BT ek
AN &AT8.78 X 107" mol/em” THHZ L% WS LT
Who ZI5 DAC —43 T s S A I 1.9
10" m® THHLFHATE, SHIZAEBRIIBATESN:
20 um L0 BARZ Lo BET W 25 DAC O Hi55
FlE A AE L 1. 7% 10° mol/g ThaL Gt TE%,
Ll ARFEBRIZBWC pH 8IZHEIL 2B DAC OWiA5
BT 2805 THB, AES WA ECERS T
2 BEAF D FURTE AR Th D N T VTR N7 A
(SDS) % WiaE 887 35812, SDS Y EARZ HIZ 3V
DEFMEILLTHREA L, — ORI Ul RS
HHEZD, B AR ALNLZ LR HALEL
TWh, AFEEIZBWTHDAC 2 3IVIRTERRZ LIk

CH; (CH,))NH;' + H,0 = CH; (CH,),,NH, + H;0", K, =

ZZT, pKa=10.63THsH", kb, pH 10 Tid
DACIIAF > DIREETHHEE ZHNDHDS, TIVIROEH
DHERRSNIZE D, DAC IE BRI GE shs
A B EFNDANVARLRAA L LIFAE AL RN EHERS
Mo F72pH 10.6 UL LTI IHEED FT VT EZT L
SFDOAAED B THL720, IINL7zDAC 1F FR7 T
(ZEFERCIIDGE T A28  WEEE 2D, IR O R
WA LT R VE F 255, KIS, Table 3 1247
LIIMLZEW 4. Ca. DAC, HTAC ZEghiiint
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Fig. 26 Photographs of filtrates from Kuroboku-soil suspension
at pH 12 including none, 600 ppm of Ca, 5.5%10° mol/L of
DAC and 7.5x10"* mol/L HTAC from the left

Fig. 27 Photographs of filtrates from Kuroboku-soil suspension
at pH 13 including none, 600 ppm of Ca, 5.5%10° mol/L of
DAC and 7.5x10"* mol/L HTAC from the left
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Powder Property Concerning Wet Mud-grinding Engineering of Viscous Soil
Containing Humus and its Absorption Property of Cations

KUSAKA Eishi*, TSUKAKOSHI Shiori, MIURA Kazuhiko,
TSUJIMOTO Hiroshi, and KAWANO Maiko

® Summary e Organic matters in viscous soil are a problem in volume reduction of decontamination soil caused by
the accident of Fukushima Dai-ichi Nuclear Power Plant. To investigate powder property concerning wet mud-grinding
engineering of viscous soil containing humus and its absorption property, we selected Kuroboku soil as a sample of
viscous soil containing much humus and clay in order to investigate effective treatment measurements for the viscous soil.
We confirmed that Kuroboku soil has aggregate structure forming Al (Fe)-humus aggregate (clay-humus aggregate) and
three kinds of soil in Fukushima has similar structure, through SEM observation and particle-size distribution analysis.
To reduce elution of humus in alkaline solution by combining with cation, we added Ca, Al, Mg dodecylammonium
(DAC) and hexadecyltrimethylammonium (HTAC) to Kuroboku soil suspension. In the solution including Ca and HTAC,
elution of humus was reduced in the pH range below 12.8 and in the all pH range investigated. Otherwise, in the solution
including Al, Mg, Ca, DAC and HTAC below pH’s, below which the species as the form of cation are predominant.
Those results revealed that above cations in the alkaline pH solution cannot combine with carboxylic ion of humus and

humin in soil elute.

Key Words: kuroboku soil, humus, mud grinding engineering, absorption of cation, Fukushima.
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