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Fig. 12 In-vessel observation equipment
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LREEE L7 (Fig. 13).
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L% R L VL7225 OMARICO-2 50 & #2534 H
Eo ME. JBEHOE R G 5 5
12, BRIZEHAL RT3 L5 BEHE
& 7 ORI E % Gt BE L 72 (Fig. 14),

Fig. 13 Outline of incidental equipment for transportation of sodium
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Fig. 14 Outline of incidental equipment for canning of MARI
CO-2 test subassembly
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ST
ARRY—F
u—:’:é'y?z)

 EETSY LR

/i
q
HAFE R A

’

}
b

R T
RESLER®

Fig. 15 Full mock-up test for MARICO-2 test subassembly re-
trieval system
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KB TIEZED, 26126 > THRAERER 21T 5
Ziicky, BEEICIAT TEEXRDOEEOH
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5. MARICO-2 M EBDEIUXIER

20144 3 H A2 6 GURRR RIS 2 A B 12 fik
AL, 3ATHIZHAY T, BE (HE - R,
fedh) #MERFERL 72, 6 H Nl mfESE % B
L. 7 A EANCMARICO-2:0kHER % U4 5 7=
W OISR N OOy & 205 T KR & N L 72
A4 FEEFRFIESRNICHA L, 5l&Efix, |
TIFERRNO G - EBEREREE RO T TOfE
[T R RN (Gt 7 3 - Y A ORI R/ A= 7 ¥/N
ERICEBIT 5 2 & AR L 72,

9 ARANZIE P A4 F 2 —F (Fa—7
Ry 27 2) TOFHHEIEIC LS HEFIFERNORE
WHR Y b2 A EOFE, 5l & ETHEME
ZBH 2T (Fig. 16). 9 ARICIZREXR B8
ZRTIPO EEIHE 24 (Fig. 17) . MARICO-
2RHIB DR B ERNANDIA % FE T L 72,

Fig. 16 State of retrieval operation for MARICO-2 test subas-
sembly
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Z D%, BRESRE R TIFERICHEET 5 2 v
TV AR L. BBEHEK Y PADF MY
v L Z&EREILLC, (Fig.18) 3L, St U v
L P LY ULBEHA Y MIBREHEICEA X
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776

Fig. 18 Operation for transportation of sodium

Fig. 17 Full mock-up test for MARICO-2 test subassembly re-
trieval system

Fig. 19 Operation for insertion of MARICO-2 test subassembly and transfer pot
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1) wiHsEH, SHEZE, i, “F b)Y LmHs
B MU O SR IP A AR N BLES - wliiE T o B 7
9) (1) EFERIE [HE] OB iREEEE
[HYESE D AARBEE, 7 1177232015, HOFE
TG 8 (2015).

2) FHEE, DHRBH, fh, SEFEEE [
2B B TIFEGNIRST - flEHi i 5E — 28
JE L 72 MARICO-2 GOBHE O [l 7 b 7= 3 £
el —, JAEA-Technology 2012-047, H
KT 5E R, (2012).

3) Wi, HOEE, b, SIEEIE [HE]
2B BRI RARANRSE - AlEHAR % — e
M7 7 4 323 =T OFFE— (LFEF
7%), JAEA-Technology 2012-009, HAKJ5 1)
MRS,  (2012).
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Examination of the concept of volume reduction of contaminated soil

— Separation of fine silt, capture and volume reduction method
for pollution organic matter —

Toshikatsu Suzukr*

MASHE — v — 2 2135, KBRS E R I REHT FiC TS & 7z L] OGBS 85
5. HEOBRISEHEE LT, ABINZET V¥ v LMK ((HHISVE) A 75345 A RICE 2 Fihvh
D TR TH 5 E&H A, FRE RS O MR _L2SE & 5 2 BRyihi # PR U 7z, Z OFhi % i e
SRR OEGBIGTZ OMRE AR L 72, 2O HEAEEET S 2 & T, A AKEERE & SRE O
A RS e AR OTES & GO IR ERES T 2 5 FERICRE X 72,

PCS Co., Ltd. (PCS: Pollution Control Systems) considered that the artificially creation of a greater
number of places with lower potential field (micro-bubble) in radioactively polluted areas by the accident of
Fukushima Daiichi NPP can be very effective measure for the removal of radioactivity pollution, after site
investigation in the radioactive polluted fields in Namie town, PCS then developed decontamination
technology using own unique structured floating pressure-treatment device. We have confirmed the
performance of this technology in a polluted field in Koriyama city, Fukushima Prefecture. By further
developing this method, jointly using the subcritical water processing equipment and a high concentration
microbial decomposition device, PCS has finally developed a method that is useful for a wider polluted area

including organic contamination.

SHEVE OBRYGED 729 D EAN DK IZIE T

1. BUoi T BGE L T230E 8 F30 I FITHT % A

(Bk) & — > — T 2 DIRETRETH SS9 5 HLD i
AL, F )b T A ) R OREE R 5 I
o T 72h, RS TOBRYRENCE 2 FHHIZ,
BRPIINC, WS L At BRI — i 1 %
BATOFRR, ¥ — ¥ — ZFURAFLIZRIM & T
72 IRLA] DRI & AL R R BB A B
Y2 i ASCEBIZ ORI K O IRBUSHRE L 725k

ML enohx -7,

WLHTDO A D LICHiRER, 8, v 2 21055
A CHIHbDBEERT & 7 > T KE RO RN % 7
U, SREECHI B L EEH O H D5y & FEEX D
B TR AT OS2 Mk LAY D | TEYYE
JRFTIZIE LT BRI FE K 72, T DBET
TR L2, MR Thsd T e, K

% (Bk) ¥—y—x 2 (PCS Co., Ltd. : Pollution Control Systems)
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o BEISHA2D S, CF EOEISITA LN
2o, M THEEREET S LTI AN
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POk 5. BEkRS LD TERH 572, ZTD

Z Z I3 %ITH < BHES TOBREL ARl To

BUGARER AT AY) w7 22 A5 4 (SRICS: Sr:

Strontium, I: Todine, Cs: Cesium) & FEFR & Uiff%E

é htl)»S)o
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b) RT V¥ ¥ LOERONGANIERIZE Z 5 L
W Kb, WIEATE S LIREAD T, 2
YHILE Y N EORNRILI QMK iz
BE AKX KROBINAEFARS K S KFHL 72,

c) AR ER TR X7-LEZ 2 5 LBOBNIZTE
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Hikd Z L3 ZDHOHBEDMD Th B0, £
DI % TG 7 K I3 LA EL IS b 5 R 7 v
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500 1« Sv/hFEEDEIRE 2R T d 5D g
LA 7 & DGR 55 TS Z &k =,

d) BT V¥ v LOERNGNIHIZNIZE 2 5 &
SR NH, MRS 2R 72 EALER
BART VY 2 LKW & IS T 555112 7%
5, ThEWHUZE Z B L. EHESHFMOK
AROBEOWRRRL RO OVEI, & T DX,
THETEZ B X mOMNY, OOHEIRh, KD
FALIER. Tl 2 X DKM A E 125D, 51T
WaEZi5L, BTEEOKRZLLGTICZEK5,

e) BTHEOREIAEEZELDLE, BHEDT 3
VEIZEZ DR R. T3 BRAKEE
IZKDBE T 2 BEEWE R, DTSR 55
M STAIZ S & 2 O E D28 2357 0 R ¢
{5,

2. TERECHMKIBORE
WLH TOMH LB » 5, ZOKE LBEH

fRRTTREE DR A 726 L7220, EF v iy
ILDIRNIGNZHE E DR OMA X 2FREL 727
5THD. ZOYPEN 22/ b A0 1 2 H
2121E, KT V¥ v LORWGHT 2 K EICED
U, BCHERR 7 2 B8 L TR T U R W2 &
NHRIZ D15, 25 U THEHEDE O IR 2T
MSaE > 721 Lok n 1 Do lke LTH
bz,
»H &3z
a) AL IRBICHLR L 72 ROk 1 % 5
D BH?
b) RO E DG CRAEIZIREERE L TE DRk
IZEMT 5 ?
c) VRSN TIESHBEM # ki L TR &<
TCIZRTHEEED B0 2
d) IE ST - TERHBEM A L O K5 1WA T
37
EWSH Z kIl B,
TIEABS L 2SR A2 2HT 5 L EEEALO
FERB A OERLIZXRD IS BIRETH 572 (Ta-
ble 1),

Table 1 Radioactivity of contaminated soil in
Koriyama test site (April, 2014)

KTOiEHE METEE (Ba/ke)
=t 24000
RIHmEEDRL 12000
RSB emEEHEXR LT 3000

JINATTOHEFITIEANEEZ & h =G0 &+
DM T37000 Ba/kg TdH - 720 T DA I [H
DOEED R & DDk & T 5 & HEEH
KB, TNEDZ Lo, JEWICHEIZR 7 h &
SIS U TSR FUEH R 5

3. BREI AT LOBE

SRR 7= R O B H & RIL T ORER I %
B I LR R T ST X OOV R I &
AR B v B 2 v 2 ) — b
Wi, FRAR. EMEN o L AR, b5y 2
% H OV AR, RSO TSR 2 & % MIEYTR
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RN T, ST EEEANC X B G & TR R EFERIZLLTOMD TH % (Table 2) .
Lo AW Tir-> 72 (Fig. 1), HREOREHED

Fig. 1 Floating device for treatment of contaminated site cleaning
in Minamisouma test site

Table 2 Result of radioactivity measurement of floating device treatment of cleaning
waste water in Minamisouma test site (May, 2013)

A Cs-134 (Ba/f) | Cs-137 (Ba/f) | Cs&&t (Ba/d)
INEZ LR K 1.2~2.0 2.2~3.6 3.4~5.4

MEZ LB CZEH) | 24000~42000 | 39000~70000 | 63000~ 110000

ZORRPE WD & Tl 2 R N VIO R AT EIHE LR TS ETEED
7 EREE TR & B - S ra O RN IS LR BONGAITH D, WL BT 5 5 R A TE S
WEXNF LI NB ZEnnr b, KHIZEO 2, AR THL R A A Micaostiz. Ao
T, BT V¥ v LR & KEICABIIZED HTIRZHICR Z 2l xd s KEICESZ &
WU, ZOREICHGHEWE #IE &5 2 &H Ny o>Twab (Fig. 2. Fig. 3).
Wekazlizk s,

—

Fig. 2 Flocculation device in Minamisouma Fig. 3 Surface of floating device in Minamisouma



Journal of RANDEC No 53 (Mar. 2016)
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% 7= (Table 3).

Fig. 4 View of test platform in Kouriyama

Table 3 Treatment of silt removal by floating device (April, 2014)

(B{I Ba/ke)

REENEH 2 XETA | REB | REC | FRIZ7IbEEL
IESE&RT Cs 2200 3000 2500 790
EESEE Cs 120 240 210 72
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0. W ETOA 4 - %Fig. 5ISmR T,
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Fig. 5 Operation image of contaminated soil carry-in-and-out
(Remove contaminated silt soil from land soil with use of a floating device and nano-bubbles

containd recycled water)
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Fig. 6 Basic treatment of soil decontamination
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Fig. 7 Multi-step reaction process for multi-nuclide contamination
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Fig. 8 Subcritical water treatment for multi-nuclide contaminated soil with high-level of organic content
(Organic materials change to low-molecular-weight hydrocarbon and get high density microbial
breakdown)
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Fig. 9 Carry in contaminated soil in cleaning pond

Fig. 10 Machine agitation and agitator in water



Journal of RANDEC No 53 (Mar. 2016)
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Fig. 11 Flocculant addition and agitation
in flocculation reactor
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Fig.12 Generated micro bubbles in floating device
and floating substance on surface of device

Fig.13 Floating device and treated sewage
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Fig. 17 Image of high concentration activated sludge process
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RANDEC

Radwaste and Decommissioning Center

RANDEC contributes to establishment of generic
nuclear energy backend technology in Japan. The
following works are currently intensively involved:

The establishment of business work of consignment,
store and process of radwaste from domestic
research, industrial facilities etc. for disposal.

The research and development of nuclear facility
decommissioning technology and radwaste treatment
as well as disposal.

The study on decontamination and environmental
restoration of ground in Fukushima and Kanto area.

The dissemination and enlightenment of backend
research and development results, and training.

RANDEC works for advancement of science and
technology, and sustainable environmental cleanliness.
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