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Radioactive cesium leakage through bag filters as the grasses
contaminated by the fallout from Fukushima Daiichi are incinerated:
evaluation with precise measurement and Bayesian statistics.

Okujou IWAMI, Ph.D.2, Yasunori SASAI2 and Fumio NAGATAP
a Miyako Japan, b Morioka Japan

Abstract The leakage of incinerated radioactive cesium through bag filters is
evaluated with the data which were obtained by the precise measurement. With
Bayesian approaches, the cesium recovery ratio into the ashes is calculated by
regression model. It is estimated that 16% of the radioactive cesium in the grass was
not recovered. The data confirmed the previous report which showed about 20%
radioactive cesium leaked into the atmosphere through bag filters. Reviewing papers
suggests that the poor recovery ratio is due to the existence of the fine particles with a

diameter of less than 0.1 © m which are generated in incinerators .
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2H8H 398 687 1760 92.43 395 700 1800 89.71

i H25 4 2 H 27 AERGASERI2]. BL O, ZHBERfH 0 g 4lc o<,
T~ =g MR R X D ERERTE TH D,



Iwami et al

Radioactive cesium leakage Il

5 January 2014

2 BEHBIKPENEE D ARELIKEER
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AH FIR K FIK K FIK K
2A5H ND 88 ND 130 5.44 12.45
286H ND 93 13 170 3.29 15.11

2A7H ND 100 17 200 3.76 17.54
2A8H 13 110 20 200 5.63 15.74
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ThD,
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20134 Cs134 Cs137

AH AT | 95% LR | 95% TR | A HEFEE| 95% LR | 95% TR
2858 83.6%|  91.8% 75.3% 58.3% 64.9%  51.7%
2H6H 72.0%  78.5% 65.4% 71.9% 77.2%|  66.7%
2H87H 92.6%| 100.2% 85.1% 102.5%| 108.4%|  96.6%
2F8H 94.3%| 101.1% 87.6% 95.5% 101.0%  90.0%
AR 85.6%|  92.9% 78.4% 82.1% 87.9%  76.3%
e lEUNE 85.9%| 93.1% 78.7% 84.4% 90.1% 78.7%
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1.5 BIETH Y | MR b RERICAE FRBEN L T 5, ZHUXENFE T LV OMIE 2 T iR
S LY MCMCIEDY 7Y » VOB Z T ®EIC > b D Th 5, EfELE
WO THNIE, e OFERSANEIFET VICHEAT 5T I PIREOHESMTH
5, Flo. HL ETe OFERIGHNRIZND Z EEBEHRTHOTHIIL. MCMC iE%1T 9
XD e OFEFIHAMAOVEMEEK 1.5 /S THE L, LUFCIIERMEE 5 2 5 iR
i % B DAL TR 24T 9 28 BT I MCMC £ %17 9 BRIZIE . e DEFER 143413 N(m, o)
ICHRET D, BT A 134 THOLNTE R OFE%SMi%Z, B v A 137 D R OFEFIA
(2L TMCMC %217 9 & R OFZRANIE, FHE 0.789 AR HE(R 72 0.033, H 9Ll 0.789,
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Roed & DX T )—NZ BT HBERIFER GHET AR ORES M E2BET 5, EFD
appendix E (2% % table E—1 H® 9:38am~9:53am BIIHIE S 472 11 O L—H— R
N7 b AN —=IZLD, A7 @i T 7 L Z — iR E ORI O LA D
T—% (RT) "o, KR 1pm LLTFOT —% CTHEFRIE 0.05 u m ORI 434 % KD, ki1
%% BRI LT (R 8). BRI Z1T 9.

KT V—PF—RRZ ha R M) =Tk BNRT T 4 NEZ—p, HET R BRITF5F

#if¥y m | 0.2-0.25| 0.25-0.3 0.3-04| 04-05 0.5-0.7 0.7-1.0 1.0-2.0
EHRI%K 164197 92503 20140 14604 2013 1080 282

Roed & O#iEF @D TableE—1 @ 11 #HDO T — &% OSFH)fE [8]

Py m [ FEPREY m|FHAMER | Ln(ER) | £8 FT7ToORZR1umUTOF—¥ 2%
0.2-0.25 0.225 | 164197 120 | . .
0.25-0.3 0.275 | 52503 10.9 ¥ 0.05 1 m I He5
0.325-0.375 0.350 | 10070 9.2
0.425-0.475 0.450 7302 8.9
0.575-0.625 0.600 503 6.2
0.825-0.875 0.850 180 5.2

F 8 ORI IAE A LS, Ln(lE%0% HEEICT 2 & MHBEOAEM : P=0.002,
HHBIRE 0.96, %55 0.93, [EIFK Lok 740 =13.7—10.8X (K& um) Thd, fit
2T, R 1.0 w m LUR ORLFIIHE U AFERAEEIE. 0.05 um DX LT

B FH=e 137 — 108X (KT m)]

CXoieETEx . ToREAVTER L7 BERIE 0.05 1 m TR LB 78 0~1um
£ TOPEH A AR OISR % B 3 12T,

100 K3 V—¥F—27 bR Y-
80 WX AR FENOEHLE, N
T 77 4 NF—RIBRIOPET A FRLF
s DR
@ Roed b DTS [8],
20
0 — T aa}
0.01 0.1 1 10
FIFEum (F X E %)

REAIAFES DR FIRETOBFSEE, 1970 £4%, Whithy 512k 0 k& iz Eif
7z [9], Whitby I3RS KA IRME % 3 SDOIZREIC/HIHL T\ b, (A) BF
AT — R R RO ERREIC X 5 %M 0.0156~0.04 u m, (B) ZFHfEE— K ; ki 12D
AR L DT EEIE 0.156~0.5 u m, (C) HKRKIFE— K ; BRI EDOERIZ K % %



Iwami et al Radioactive cesium leakage Il 5 January 2014

I 5~30 u m, BREIEC X D50 IRE R BRI R = O F 121X, Whitby
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= 4
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8 3
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0.001 0.01 0.1 1 10 100
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""""""""" HBXHF
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ME % G et B BT 2B/, RO IC K Vi mnkEshbd L E 2T
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MZHFRD L, EHEE— FEHKRFE— RO =2 1ZHLNIRD B, — 80T —X
TEIERE—RFOE—7 6RO LN TS, X4 DEIZZ -7 Whitby DT —% 757
LR EHARVERTH L. AESN-BRTOEED S H, 0.1lpum LA TFORF0
RFEIIR 19% CTH H[9], ZOEEITE HHOBEFE L SIRE L TV gttt v v a0,
BT — R T 28U Nk o et o o & L VBT — NIoofi T 202 0.1
pm LA NOBUNKLA RO MEE S D L EDOFREFTHLHZ L ERB LTS, 70, &5
LA TIT O - BB 12 K 5 FEAEE 3 O TR IER G O M o 7 A D[RR A
T5%LL T ARV DL, FEBRBEHIF OB = i OBERIF D 20 55D 1 TH Y | KT DEE
DHEFE 72N GIZHET AN T T 4 NV Z —ZBim L2 Thd EE 2B bH[12],

NI T 4 VB —RiIE O RGHEE R E RS ERERE BT 20 Thhux, =7
nY LTl hrA—4— (EAMXEEXELE Y T 4 —X—F 4 7 %A HF— (SMPS)
S FIWT, HEH A PRI A ORISR HIE 21T 9 WER D D,
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9 PUNKRLF & HRRF DL
PNRL -
BR/INRLT LT — NRLF AR T
ARiERE e, BIBAE, KREG K& IR EE/INE OB E
ERRFiE =315 G BEBRAORREE (R, R,
EEHE B R OEIE)
BE PFAXIIRF L ToORHE LEEZOERR
DRI B U A ORI
KEPBITRIGLEZELE HFRSAOREORIE
EROIEFR
D %as FiEstE ThEstE, TEERE. T U= BETEOEHROKE
PIE FINDE S U L, BERSRLF AR, B, KM OFEER
ERIEY JTRRRE REDOREEIZL D754
KRKEETOHEMAER ZHTOEI2HEELLEY Tyoia
EREDbDTEVWER 4&B :Pb Cd, V, Ni, Cu, Zn, HNO,HCISO, & # K*i
et Mn, Fe £D L& FORIE S OSBRI/
KA K ALY/
HiER TR OB (Si, Al
Ti, Fe)
CaCO;, CaSO,. NaCl, #
i<
e, v, HEla+
LB DM A
ZAY, TL—F Ry b,
B EEFER
KA~DOIEREE BEZEOLLLEBET—NL ZbOTILETS, BRE ZEAEBITRY, ER
Ry Rad . RUARYE B
AR B B, AN, Y2, THOIFOW LA EBERES
KEZTOD SO, &E—8WD F 1 —E/NKE HE - 8 HREIBOFZE
FRILEmOE( BZEDNBER BELE-LE»D DR
BRICL AT EMmiskERY (F 7o (] RB¥E. L, &
~RYV) ZoBERER U CRRVER)
EmRR
KR TOHEM oy Hs & R ¥H 2 b EGAR oy v b EER R
prEEE EHE— FICHKE EREKRL,. MEEGT ETICXDEMNE
ERF 1NN EtEik g & B
b2 4 Uil <1km »>5% 10 km # 100 km 2> 5% 1000 km <1km 253 10 km

HiBk : Wilson & Suh (1997)%> 58| HFIR - —EEE
BRETE VIR IR A R AR R S S i i Ok 20 4F 4 A L 0 s [10]
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