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2. BBMETOCRERANS VREHE
WLER S S8 Ik 2L 7 T AL LR F AT L 2OV SRR L .
FO P TYANTG Y ADFE T FEERT .

(1) SnEExt SR

AUERS G, B B A A S BT 34
Jim’ 2, BFELED SIS T R O B G B
BEENSRIE 4 T m® 22728738 mP kL2 A HO
RANG Y ARTH CIEEIEY O E &L e E 2 5 2 50
DL, FLITRT IO, BRIFREOKTE. &K
KOMETREIRER 5.2 Y . KRR FEE S R— 2D’
BRI IR B 7

B, ESS WS EN AR E X FITR S
Tn (B Cs& Cs) THY, Hrbt I BTG Gkt WL Hi:
THHE LS 220 RELTWBEIEDLY | AIFFETlE

WS ADORERRFT O GELTz0 7 ATERTIC
YEEEIL (PCs) ELTHAEL. BEHIFREIZHEL ppm.
B LYY 20 100 HEREGIN 0L Y| gt
VIR Y CNE R AT IR N ¥ (A S AN ST ZeE: 3/ =Y E{ES
R THHOTY, RECldligsdabeTtira (M
T Cs) LT 2,

(2) A7 O+ R & BT

ARWFFETIE, BERFRIE 20 R &L CELEIA G i &3
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A+ =7 2~ EIRERF | O 2 FSHRAS TS
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PR IR - 5:1 THD 7V 48 (Na, K) SEbIHigisd, RIKHN#R
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naY, CORIKIZTREKREMATHREL, T &EHE
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R RAZIDI (1) ~ K (4) TH 26N,

Mpy=>0+a)) - (1—ag) - M
Mq=1+ac) aq - Ms

Ry = (1—Ba/100)/(1+a)/(1—aq)"Rg =+ -"" (3)
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WAL G R o0 [l sk FE A ARLA Tl RN ac130.3
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~ 99% DFEPHIZHH S,

b) YeiuLEn
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MR (ZIENR &R IE, BULBRIKIZH § BHEH KD
% awn BULERIKOBGANOTEHIIE ase Cs OBk
KADEHRE B 355, a) HTESNRIKOE & My
EHUHT BT RaE VT, 3 (5) ~ 3 (8) TH2HNMB Y,
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TSNP AT OB & W TR EE RN (12)
rR (13) TH526Mm5°,
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] MTE A ST A=y DR FEHEE~ ATV A5
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DF 2 7L ETREL D IRDOBEAED S, % CASE TOE
B/ 8T A—FHFRELT 2 FERE 3 IO TR T,

£2 BEACTOCRICETEEEG/NNSA—2ERKEY
CREH T 1T 2 ST R/ T A—H %73 T)
FSME
ik EE T A—H Eits SCHkAE
= 7 25 fesefi
WL e 0.3-06 0.45
Eo i FRIKFEE L 0 0.05-0.2 0.15
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PR G 4-10 5
eV B FEIRTA L as 0.7-0.9 0.8
T AYAHER Bs 85%-99% 85%-100% 95%
W A5 JVBR ta 2,500-100,000 2,000-20,000 2,500
W5 LBR
EA/IN T & fa >99% 95%-100% 99%
[E AL ER RS i 1.5-4 3
ASINAA HEAIK EH EEAk @)
2045t 50 77t 230t 690t
ac=0.45| a,=0.15 a“=5| 0.=08 | a,=2,500 I a;=3
e | A | e L omEA || e e Ak
4677t BNER [ 997t FoRER [ 5870t MENE | 230t miﬂ 920t
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ST HRTRA HEABER -
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£33 TARERTAICBIZEE/INTA—RDHREE
CHEMEN 1 A2 70 M L7 )
ws | EEATA—s R ks e
CASE I-1 CASE I-2 CASE I3 CASE 11 CASE 111
iILY/]ae O 0.45 0.45 0.45 0.45 0.45 0.45
Ez U FRIKFEA L ad 0.15 0.15 0.15 0.15 0.15 0.15
LN il /ES L 95% 95% 95% 95% 95% 95%
VEAIK L Ow 5 5 5 5 5 -
Vel LB RS Os 0.8 0.8 0.8 0.8 0.8 -
NV RV NN RS P 95% 99% 95% 99% 99% -
WA ALER L Oa 2,500 2,500 2,500 2,500 20,000 -
AL
LRI/ & La 99% 99.7% 99.7% 96 % 99.7% -
et o 3222 [ EAL EE ai 3 3 3 3 3 1
(a) CASE I-1 (B%)
8 Wz ST A5 R RFMEL T2~ ANT VAGHR T, e
ERE e Boke B i & VB BE I O MU B 5, 2R 23,677 Bq/
fé | At au:s kg, 260 Bq/LEHER MLz FEEFREIZOVTIE,
e TRIRFEHIL a2 0.8 PEE LI BT Bt o LA R B, LIUFREIREE R OBILR
it X 3IORTHN BRI R 8,000 Bq/kg&d 27250
BN JEY 120 BT A U999 L7, BEHHEETEIZ OV T,
£ ‘ WA LB 1 B S AR 3 b LB BT
R FE R OBIRE 4 TR TN AR R % 90 Bq/L &
i 08 \ 27202, U AR Buld99.7% ELTz,
’ ] . . 99 | (b) CASE I-2 (¥095a & 202 [C B’ )
80 85 90 95 100 TEHREIZOWTIL, LI ABEEE p PMEMHETHS
LY ILBEEE B (%) 95% DXE, HUTHEIREE R 12 3.6 75 Bq/kg L HEEfE%#
3 RHNBICHEIREYULBRHRE LH5, BULBLCHR AT A0F0FTEL 72, PEFERTIC

TARTRARATRER

FE D B8 fR

600
BEVETAIL Ms: 5875t
2 500 P TaaRelR g Ry :2.4)7 Bg/kg
g WAENER a. 02,500
E:: 400 |
X
il
300 T 260
E h A
g 200 |
B
ﬁ 100 |
h 90 99.7
0 L 1 A
98.0 98.5 99.0 99.5 100.0
LY ILREE B (%)
K4 WRENEBICHEITD Y TLRERSE
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TR AT RER
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DOWTIE, STRBIEEE R % 90 Bq/L &3 57:012 CASE
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10,000
~ VEHHATE M, : 5875t
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®
& 4000 b
=
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(c) CASE I-3 (H3BeR = & H/RE1L)

PRI IZOWTI, BURRRIREE R % 8,000 Bq/kg&
5729012, CASE I-1 LU AEHIER B 13 99% L1
720 VRIGFBEMIA ZRBFIRELL 2B IC OV, &
2 A ES B LR IRFHO R REIREE Re OBIRE [ 512
RS BUNTEIRLEE Ro% 8,000 Bq/kg& ¥ 472012, L
LG BalT 96 W L LTz W BRI A T 5556 (CASE
1-1 &) IZHARTEI Y AR RS B RMEE 22572,

(d) CASE Il (DEFHOEVIES = FH)

WA WL 0 12T, CASE 1T T TH 52,500
L7080 CASE 11 CliE7x03 7 Abhas ChlESNS
20,000 &L720
(e) CASE Il (RN 7ZEZDFEF BEEAL)

A RN B ER LA o D FEMEIZ 3 &L72%,
— 7\ FIKISHGTRERREAS 1575 Bq/ kg LIRS, Hi5E
BEZEW) 1 AL NE R LALER R80T B0 RIS 72,
IRV B EIALA I ai 13, BB SE £ A ME L
WLER % 2 BV B E R LA I 0.5 124 N T & L7z

4, HREER
F4K CASE O ANV AGFEEAERL., TNbZ i
LEEENMAT

(1) RANSVAHERR

% CASE DY ANT Y ZFHEAEREZ N 6-1 551K 6-4 12,
R O—ER T4 ITRT . BEITKDED,
(a) CASE I-1 (B#)

6-TIIRTINT, IS5 4677 ¢ (3.377 Bq/kg)
RBULHS 2L IRINE 20 5 t 25728, AT 5677 t
(1,400 Bq/kg) &Mk 9.9 75 t (1575 Bq/kg) H35E4:L

ANIAA HrIK
205t 50 /5t

D R

SROERIIGINL 720 AT 7 OB RERE IR O AR
WU CHIFFEFHADFESNLDS, FRIKITK L TESHIZ
WAALAITHZLICED, BESEMR 920 t (160075 Bq/kg) ¢
FEHEL 1/500 OfimAbEmotze —F BRI O
TWRAERIIEL T, BRI 2.0 75t (8,000 Bq/kg). ¥
HHEEI 58 75 t (90 Bq/L) 735847z,

(b) CASE |-2 (4 508E = 20 [C BRA)

6-2 1R 3492, 2 (9) &3 (10) 12X LB Gy
A CASE 1-1TD 4615t (3.3 77 Bq/kg) 754975t (3.3
JiBq/kg) \ZHEIML 722 L1224 § 5o BULELIZ I 2T
5975 t (1,400 Bq/kg) L% 10.4 75 t (1577 Bq/kg) #¢
FEAEL, ZORIKEZEAFILTHIEI2ED, BEFK 960 t
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Original

Comprehensive Comparison of Treatments and Disposal Methods of
Radioactively Contaminated Materials by the Accident of
Fukushima Daiichi Nuclear Power Station: Part Il.

Comparison of 5 Cases of Volume Reduction Processes for Incineration Residue

ARIMA Kenichi*, OSAKO Masahiro, YASUTAKA Tetsuo, and SHINOZAKI Takeshi

® Summary e Among the waste and removed soil contaminated by radiocesium from the Fukushima Daiichi Nuclear
Power Station accident, from March 2020 incineration residue produced from temporary incinerators in the Special
Decontamination Area is now being treated in volume reduction facilities, which use thermal treatment to evaporate and
concentrate radiocesium. Its main product is molten slag with a limited concentration of radiation, and which is planned
to be reused. Its by-product is highly radioactive fly ash, the final disposal of which is the subject of various studies. In
this report, using the mass balance calculation method introduced in our previous report, we calculate and compare the
mass balances and radioactivities of five treatment processes. In the standard treatment process, 380,000 m® of incineration
waste with 33,000 Bg/kg was reduced to 840 m?® of disposal waste with 16 x 10° Bg/kg, a volume reduction of 1/450, and
produced 17,000 m? of washing residue and 520,000 m? of wastewater as lower-radioactive by-products. Returning the
washing residue to the thermal treatment made its disposal unnecessary and increased the amount of disposal waste and
wastewater by only 4%. Evaporation of wastewater produced 66,000 m* of solidified salts. When higher-performance
adsorbent was used, 110 m? of disposal waste with 120 x 10° Bq/kg was produced, a volume reduction of 1/3,500. When
fly ash was solidified without volume reduction, 180,000 m? of disposal waste with 73,000 Bg/kg was produced, a volume
reduction of only 1/2.1. From these results, the next report will estimate the cost of each treatment process and the disposal

cost of all products and compare the economics.

Key Words: radiocesium, thermal treatment, fly ash, volume reduction, mass balance
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