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L FAI O AT e E AR, B TEIH) 128 EE b, HELA 7o T
D, FHORHUROAE L AR A2 DR UTHREL © D——3 bbb, 8- k-4
RERAI G OEHES) (L) 2 R) 2V NG « H5R S 523 R T %, I8, K
[EfEHE (USDA) I 1-H8fdEE (soil health) DUGEZRTHEINZHET, 2026 SFHEREEICHEE 7
f& RV (891,000 f8H) OFAERYES (regenerative agriculture) (2B 5/ vy ks
7 L &BARG L72 (USDA,2025), A7 2T L, BEAFORESHEN: Ch 2 BB E S0
7w 7'Z 2 (Environmental Quality Incentives Program; EQIP) &R EEH T v 7 F A

(Conservation Stewardship Program; CSP) Z#EAANZIEA L, 250N (whole-farm
assessment) (ZANZ C, WL K OIS RE O TR 25k oD, WIHIRAE & 2 D% DOEA LA FiEkT 5 2
LB LT 5 RIRHED B 5,

Z OHRIERFIOERIL, FFEDREEDPERED O TR, F—IC, HIEERH/NER 28 U<, FEhit ko
FEkE (L D FReEREHAE) HRBT 2 8ICH D, H AT, BEEHRN CEBOBHHZ RN TEBL, 3
Hi& L CREMMET 2 RICH D, HBIT, FHERERZ R OB PR ~ETT L, deEARErTREE 0 MICd D, 18
BLOBIGZIBWTS, B ET 22 & L. ENDPEMNSE L LR E L TEET 5 Z L ORMIZIIRZ Y 236
%o LTemdoCEBUZFL, BoAMRHICE ., FHERE, AR, FHUlfEE. EeiEFEE a3
FEOPEREAZ . SN RIZIEE SRR L, S ATREZ eI~ & Y S8 2156514+ 9,

2TV ERERRTRHIRERZDIRGE & D BN E, @SR 2 B HEE ORuE & IS
T 5, EMOKEED TEMBISHROEME] Tld. o7 LRI BRI IS CRYEELL FOAPE AR L
729 2 CEEFBEMED | MENDL U CRIIHRR 25 U, IS L > TR AT DU s S 41T
W5, IBITHG T, AREREESERRICRBO Tt n U G A mH H 2 L Tar~ob vy A TR
LT ERHESINTND 1 B,2021), T72b5H, SEARIOREL ERL L, IREE L, ZHRZMHRGE L7
OEHFHAZTHTH LD, Gl & EhiAE S 2 AR S IV T E T SALEST B,

IR, BRI DSV A TidZey ), Doran & Zeiss (2000) (I HfiE [A&/-v 27 4) LT
DOEERERES1 & L CER L, HEDNEEMEDOLIR LT, K« ZE[OEAEY) « NORSFIZE TR L 5 2ikE &
teZ LA L7z, S 512 Lehmann & (2020) (3, THEEERENEZEAPEITINAKE « KUERES) - NOfEFRE~L
Pt S0 ob, FHMIAMEFEHRIECR Y . AUIEEBEOMENTRE TH D LI LT\ D, ZNHEEBET D
LEBEIC IO D MR L, =% - oK. HIRL, RFR. FTEER. AR & W o 7o HEBEREORRR 2 [l S
H, ALK D REN A ST 5 T L U CLEDIT D Z &N TE D,

ERENIBNTE, BREERARESEEHEIA T, HEEEHE ORI HEZI A Bt 272 L Afé ik
BRI TIRAL G DED DIV TNVD, ETo, ZHEABERESHLED AAMEFSHA b IE STV D, 2
Hx, THHEFROREZEZHHIRL OV o A~ORE & U CHIERI CIRZE L, FHlfE R 2 UeE L R
~EHHET DA A RTIEET D T L3, AROERE AT S HEELGNED D L 12D,
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The Concentration of '’Cs and Water Extracting Characteristics of Wood Stove Ash

WA AT fEAE B (i g TR
Yuki Fujital*  Kazuki Hashii2  Michio Sato® Kozuke Noborio*

EHE Vs IFY SNT-H 2 FERH A b—7 1A L CTAE U (TR RIS LIZF A MCEE
D BICs JREEAMIE L, AdhitstBaztTo72, HIE L7z Cs JEEEIE, 2011 453 H 11 HOMEICHHIE LT, #i
T AR AREREIAT TR S, BRI DUV E EORIETIES BT, FHA h—7 DfZIEm L Th Y,
JIEZEDIRINE Gy & SNERHGY D 2 A kD WICs LI LEINZEI 60 kB kg'! & 2.6 kBq kg Th o7, i Lokiize
DERESNTFH A =T TlE, XA NEMEZEOANTE Sy LSREE B3 CIUET 2 2 L C, fREFRED & 72
% 8 kBq kg ZilE T2 FERY AR T E D AlREMED VR STz, JBZEOAKE 3D 2 A M 5 BRI LY
79.6%P ¥1Cs 3l Stz ERE IR X HeR NI LV, HERITEIKBEEOSHEA MNIIIH E Y
THERET, JEZEONTERINAFET D Z EDNMHER SN, HWEONHIEH U T LD L BEie> Tz, Y T A
LT ADEFRFENIEITWD Z &0 0, JZEOKEER O X 2 MG b 7 L LT—Ho BCs 73
THE LT S HEER UTm, IR WCs 1213 21 kBakg! TH Y, 2 Rl L0 ¥Cs #2EE2 8kBqkg! & Flal-
2o HalBES EIBRTART S fairchildite (KxCa(COs)E, I Ko TRIEIED 1 V) O LA L L EH 5,
FHZEFEND YCs DMRBEZ Ko T fairchildite |27 bE) & 7o > CHIRIZAERL L, SREHIZ AREEOFIINC 5Cs
DFELTZZ EC, ERDD B 70%D P1Cs AR THIH Sz EHEZR LT,

F—U—FR: v UAI137, HA =T, K A, KEAA A~ A,

Abstract: The *’Cs concentrations in bottom ash and dust adhering to chimneys produced using wood contaminated with *’Cs
in household wood stoves were measured, and ’Cs was extracted by water. The wood stove's chimney was a back vent, and the
137Cs dust concentrations in the horizontal portion of the chimney was 60 kBq kg™'. Dust from the horizontal part of the chimney
was extracted by water extraction five times, and 79.6% of ’Cs was extracted. Elemental analysis by scanning electron
microscopy confirmed that chlorine was present in the horizontal part of the chimney, not so much in the bottom ash or the vertical
part of the chimney, and that the distribution of chlorine overlapped with that of potassium. Since the chemical behavior of
potassium and cesium is similar, it was inferred that some '*’Cs was present as cesium chloride in the dust in the horizontal part
of the chimney. *’Cs in the bottom ash was 21 kBq kg, and twice water extractions brought '*’Cs concentration below 8 kBq
kg, Fairchildite (KoCa(COs),), produced when firewood is burned, gives rise to soluble potassium minerals by moisture
absorption. It was inferred that about 70% of the '*’Cs in the bottom ash was extracted by water due to the presence of '¥’Cs in
the soluble minerals during storage, as the *’Cs in the bottom ash formed into a compound similar to fairchildite during
combustion.

Key words: Cesium-137, Wood stove, Ash, Water extraction, Woody biomass.

A Y =S AL s Y T r—r YL DR ERBREER PR S IR R BRI AR AR
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3Graduate School of Agriculture, Meiji University * School of Agriculture, Meiji University
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P
2021 4l _%nzémtﬁ%“ 6 IR/ —EAGHETIE, 2030 AFFEOEPRERIZIS T 5 A rTRE = R /L X — |
B 36~38%EHEL, AT AFED I HOD 5% (800 7 kW) 245 Z ERHRIN TS (AR R/LF
—FF, 2021), Ei?k TEELRHREREA L, FHRIELRRED 67%% 5, ATHIELEREO 40%% 505
(PREFST, 2022), JTAF, BRELE L CORE A A~ ADENHEEEIIEIMENICH Y, ST, B, EER
CTIIARE M A~ A ZAE AT D HEFTOFHFFE ) SFRANTND - (REFST, 2023),

FA M= bARE AL A~ ZADOFNED 1 DI T biLd, #FHb LITEHA b= OFARIUZHONT, ik

Q011) 1 TAFRIEFVE CHElE L7=7 > — MNRET, FEREEFZ 1034 0 5 5 305 4 (29.5%) 2384 k
—TEFALCND EHE L, EEE IR Q016) 13, ATEAL L O CORRAE T, B L7z 527 0
26 32 HHH (62%) MEFIAMHTHL LG Lz, [REDH (2014) [TREFEROGIH CHRAELERL, 2500
WO HH 178 A (7.1%) NFHA =T ZFHL T 5 L OFEREE -,

HALHLS CI3giA b —7 OFHENREIICA TR, WERTITN 1.8% ThHd LHEEINTND WRAD,
2017), MR A b—7 DEARE Z T 2R SV (R, 2024), 5F06 ST 100 FR0ZEE
B2 LD (BEFAMBRRIAEES, 2024), BERENOFH A —7 ORI HIIE—EDTEEN
BDHTENDND, WAL 2017) 1XEHIT, IATHUE TR 78], RATHUE TR S BIORIRED, HalA
TIFe HOTHEL WD EHiE LT, ﬁiﬂ%k LA (2016) iﬁsﬁ%uﬂ%ﬁm@ 95 29 AR & B FHAE TV,
17 WA 21D EHARET 2 LEEE L, JiED 2014) 13, ¥4 B CiiET 5 AD 15%0358i % H 530
RRORECRERT D & OFER AT,

KSR BT OF R, FHOKN S 8kBakg! ZHiZ 2 EE T 7 A RCs) Mg BREEA,
2012), 8 kBq kg 13— RFEFAL 5 CORG IS ATRE/2 R DIRE CTH Y, ZDfEZEE £1Z, 0.04 Bq kg!
DHD RCs GHIEED FRE L CRESNZ REFT, 2011), #8&IRCIE RCs (2754 SHU7- oD 70% 53874k
Th 2 (KatoandOnda,2018), FEHIOFRG CIHEED B 20 m OFEH COHERSERMObRENERM S- BREE
44,2020) 73, RCs Z A4 HRRITEROEIITEF L TV D, IR o#F #1354 B CiiET 25880
BV (RS, 2017) Z &5, 004kBgkg! ZIHT 5 RCs 5T 28MER SND 2 EgE S,

BERIKIZE £% RCs ITDWVT, RCs 3T AlAMEBEIE 2 5EA19~% Z & C RCs AMRITIRME <41, FITHYR

HETARIZEEND, 74 NZ—THEE SNV T) ITHET D 2 EBILTND  (BREEE, 2011; Dunker
etal,2023), BEAILT-BRITRAET DK (RZ D D2 ETFITIRAT LTNEER) SOARIRIC)d5 RCs DK Af -
ToHHEERCIY, TR HIHTE AL RCs ZAHHTE T, MIKDHIE RCs /K THEBITHIH T 5 Z D5
MZTeoT= (BB & A#R 2013; Parajuliet al., 2013; [ENZEREEAFZEHT, 2014a; Namiki et al., 2014; Murasawa 2021),  Z4L
1% Cs DIFEIZREICIRAFE L TR Y, TIKIITHERIED CsAIShOs, FIKITITHIRMED CsCl 23 EE L THHAE L'CI/ \
BHEHEESN WD (ERZBREIHFZEAT, 2014b), Cs NEBLDOFREL U CTIHAET D NTHERIT 2 WE LRI
V%, ENEREIIZEET (2014a) OHEEIZE DL, 850°CTREAIL 72354, #Bri 22Tl 80 %Lh 73 CsCl }_»
72D T, FEAM TILCsCl & CsAlSiOs BNZENENR LT 4 6 DEIGTERNT D, BFD (013) 1%, /MY
DBRBERIED 600°CLA EIZ72 5 & KURD CsCl 2MERL S, BRBEREEDSENE EFIE ML, 850°CTIHKI 50%
ZEDLZEEVI 2L — g TR YRLT

SERORFEN 282°CITEET B & A X LI EORRET ADFA L, = DH ADBRBEZITH 600°CHLETH Y

(Brown, 1958; Vogel, 2005), #iA M—"7 XA ZOBREEC L 0 A U D BVCTENEZRD 5, FEHA =70
TREEDY 600°C &R 2 DITHETIH S (Tsuchiyaetal ,2011), FA b—7DIC L W A L2 TIKICART DA
WNZoUC, Misraetal. (1993) (3 600°C CHr A RREE S B CA7=FIKIZ, calcite (CaCOs)=° fairchildite (K2Ca(COs)) &
8 L7=, Smolka-Danielowska and Jablonska (2022) (335i% 500°CLL F IR CHRBES Y, calcite & fairchildite 7%
FIRFNAERESND Z L2 LT,

Garvie (2016) 1%, HIAZ T A NN—F—THREEL TIE-FHIKE, 2 ﬁaxﬂﬁf #9 40% D250 1 g
T ST HT U C X BET A 320 Uiz, ZfER, 1 EERE éﬁt FIRITE L, fairchildite (OGRS
—HEROE—7 T L, KoMg(COs)-4H0 X2 K4Hy(COs)3:1.5H,0 &V o 72Ki _T{ﬁf@f“#@ﬁ)}]@ﬁ TR S IT(
Garvie, 2016), K & Cs (Z7 VA V@R TH Y, (LFHIRSFEILT S (Whaley, 1973) Z &b, HOHEL
7232 RCs WEENDHE, HiA M—T7 DI LY £ U72JRIZ RCs 2NEME S, FIRIZE FD RCs D—H
1% Cs2Ca(COs), ZTERK L, KT LT VWERETIAET 5 2 LB 2 bivd,

BEHIKIZE £5 RCs ITKITIRITOoF N2 LD, JERIERBEICHEEL L7 BR0i5Y ) A 7 %3 Ml 5 7212k
HIEBRSFE N Sz (BB L A#R, 2013; Parajuliet al,, 2013; [ESZEREFAFSTHT, 2014a; Namiki et al., 2014; Murasawa
2021) R EREX] ut,cu \El Lo THA M= ORI XY A U7 RSB RIS S, 101 oK

I\ZRCs ZETKNA L, JRIZHNT 25 RCs BESHIERET 5 Z L B LD, HiA M= DFHRITEEND
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RCs HKITRTRTWRIREMN H D Z &, KIHFHE 2R T2 2 EMETH D,

UL, HOEHZESNDEH, FHA M—TOFIKB LOEENTIAE LI A N CLTFZ AR IZ&ENnD
RCs DFEFEERHRHRRME DUV T ORFZEIIFEFICBR B CD, B Ol U782 22295 72012, #iD RCs
REOHYRINTTH S, FTA F—T DFEKB I OF A hHD RCs DA~ DWW TR 5 2 &
1%, #A =T RIHEDERRT DIKOFEEYE A HYNAT ) L CEETH D, £ TAMRETIE, A b—7
DFERBIOHF A MDD RCs 8%, F2, ZNOITHEEND RCs DKBFEEZIOMNITHZ L2 HBE L
7=

PEEE s
1. 3o g 197Cs

1B S IRFIR ARG ORFZNH CIRE L8 (I X7 L7 V) BIUZERENOU DO 5% 2022 4
5 H15 HIDEE Uz, FTBRTgRS, B L0, RIS T4, — a2 R T30 TRk L7, %
1% 110E5°CC 24 IFHILL HAFHZL, 2 mm 52\ A il S CHRZR A A RE LT, BRic Lo & 8o
137Cs JFE & Ge -8R HER (IGC1611908S, Princeton Gamma-Tech #8) (2L WIHIE L7, P 50mm, 24 100
mL OARY ZAF L U BIERGHIAEZ RS lem CH—ZFREL, HERTRIX 1,000 #0E 7213 5,000 7 & L7,
BICs JREEIE, 2011 4F3 A 11 HOMEITHHIE L7z, WCs RS ILIEDOFNAT B RRRICIIE Lz, ERtBHE3 o7
SHEL, TNEN YCs EAHIE LT,

2. HA =T EHKE XA MO YICs JREEFS L USTROHT

ATHHOH &, 2019 45035 2020 FRTHNT TH A F— 1A L TAEUZETIRE XA R 2021 4R 2UE LT, #
ORRITE BRI Z DO FE EMEA Lz, TKITBIMNIRE SIS & O Sz, ZORFECff
L TWA#H A h—71%, Ulrich BRUNNER GmbH 10 IRON DOG 04 T -7, 24T L CRE ST
WA L FANZ - TER Y, BUTRBEE O DACHIERE SV E il L, SpElcEsi S ivcE % LA
L TR LHEE S NAEECTH 72 (1), D72, A ML, FORBROIMAIL, EOKRFERSy, BLO
B OO 3 FEITIS 7T TR L 7o, B OBRRULEDWT, DUFCIdize KR )  SiZe i)
LFFLT D, FHRO—HAEZEY /30, 75 um A, 75-150 pum, 150-300 um, 300-600 um, 600-1,180 um, 1,180-2,000
um, 2,000 pm LLEDESHNI ST Uiz, EERIE ST ISM-6700F, HAE fAEASHER) Lopis
— RO X MoobTEéE (EX-23000BU, HANE FHREASHED 2T, 2,000 um K O/NSWEOFIK E 3
BB LA A M —Rrma—T 0 7L, st EDS) %{T-7=, EDS O3Hrkt543N,0,AlSi,
CL K, Ca, Cs & L7z, SDVVITRHEDTIRE 3 FEFDEIL L 722 A hO—EHE 110 £ 5°C T 24 RFHLL ESARE
L, ZNZh YCs BEARIE L=,

3. PICs AR

FRIRZ A TRE LTz, SDVVNTRIOFIKE, 258 OKEERSY) D2 HEIRL72Z A R 110 + 55CT 24 I
ML EAFR U=, 5Pz L7=akBl 2 1L OR VIS AN, BEREET 1S5 720 X 5Tk 2Nz iz, &)z K
TEEIR L 5% (TRIPLE SHAKER NR-80, TAITEC #H) TRz A 200 rpm (ZXE L, 12 FERE 9 Lz, #RE
%, ELHEEE (LC-200, TOMY #HH) ClEEREE 3,000 pm ([ZFRE L, 10 R ODEEL7-b L, HiERE
B0 557, BB EALL02um DA LT LT 4 L F— (CO20A025A, 7 R8T v 7 PR SR T4
U7, AUgIE T L@ E AL L, WICs IREEAJIIE LTz, Z0k, A URICEE > 7= BRI OSBRI &N
Z, YICs IBEEIET D E CTOBEMER 4 [0l VR U=, KabEHTe U CIRREDAERE 3 )BT T2~ 7,

HEMIZKIZ & 0 filH S 472 7Cs OFIE 2 (%) & L, ()OO X HITEFHHR L

il D ERHRRI O Cs iR
fiR (96) = [ 1 - ——— x 100
T RTO RO CsiERE
—EOEMEDTE T £ CITEISAAORRE T L0 b= WCs 1E, FIRT04%, e OKIESY) OF A R T0.5%
ThH-o7,

(1)

4. BREEP O & ZEORERIE
TAVEHEEER (Fluke66, Fluke #1850 2 FVNTC, RBEFR OB OFIIREE & PEZ2AN IO HHEE 2 HIE L=, [FHE
FEEFOREFPIE-32~600°C Th - 7,



wn AW N

[c BN (@)

11
12
13
14
15
16
17
18

19
20
21

22
23
24
25
26
27
28
29
30

31

32

33
34
35
36
37
38
39
40
41
4
43
44
45
46
47
48
49

B A N — THRBEIK D 137Cs PR & K B

5. CsCl DEFFREE
IRON DOG 04 OHHEDIRETT 322°CTh % L FKFL 41T/ (Ulrich BRUNNER GmbH #1;, IRON DOG 04 User
manual) , HEEFO CsCl 23 H R L EWRD &6 & TIFHET 503 i T 572018, ENEREENISTET 014a) 255
iz, RQ)D7 77T AT F A 1 (Clausius-Clapeyron)=iZ W CRIFIZAR KL 251 LT,
P 2 AH sublimation 1 1
()= -eee )
Z 2T, Py EPITEAVENEERET, (K)F6 L OGHRRISARET, (K)ZH1T D ATF7ESUT(Pa), AHglimation | <712
#Ycalmol™), RIFZIAES (calmol' K Z&Fd, FUERELIZI01T HATFZARIEP, & HHEAH, pimation PMEIT Scheer
andFine (1962) ZZML, ZHFH 900K (2351F 5 16.0 (109 atm) & 46.7 keal mol! & L7=,

6.  HEHEYT

HEHIEHT Y 7 =7 R (85— 3 2 44.1;R Core Team, 2024) %A L7z, KB LOWEZE (ROFESY) o
BHZANT, Al A48 0 3R LIEHE L7720, VAR Y L ORI 0RRE oD 1WCs YR A7RE L, AiZssk
L UCHHIES G778 LT, S510, REHOE L E28ET 5720, T2 200 LT
B2 & OBBIE S E ETET AR LR, T2 & NHROSEARD TIEM-720T (FIK: 000 FHZE:
030), E7/WERIELE (AIC) |ZTHESEEEIROADET N LTz, TIROT =IOV TITIERST,
JZ2 GRS TV <53 & log U v BISUTHE S —MHUIE 7 L 28 LTz, 7=, emmeans
Py lr— (NP3 1105) &NT Tukey RIS K 537 U RBAATY, RO AYERIO £ 5 ok
L7c, AEAMELS%E LT,

FERLEE
1. FHEEHEoHE O ¥cs

i LR O R ICs JEE AR 1 IORT, R AT (MizunaraOak) (3bAE OfNEOIRERESH, 7V

(Mulberry tree) (IBRIT 7= BER S, I AT T O & (BRSO PCs 21X 7 U L0 HIKRL 7eo Tz
DL, WEEFH I IFEER O L & (2 L7 Cd 2 Abm & RIS AEE LTV 72O RCs DFE T
BPVDIRRD Tl LR SN D, I AT T L7 VDML T, YCs IREEIIBIE M>>I DIEE 720, KD
BICs JEEILIM & L U b 1 M2 72, Kurodaetal. (2013) b REEDFER A WA LT 5,

TR DERZFC L 0 Fi D WCs R 2 RIEIAKICTE 2 H DD, 8 &0 D Cs JREEIIMEFT (2011) DFEIE
ET&H 5 0.04 kBq kg 2 EEl> T, PR FRIRRED I K HIREDRINT L 5T 0.04 kBq kg # FEIDET
([ A L F ORI LV EHHT 5,

Ciey = Coe™™ ©)
1= In2 4)
Ty,

ZIT, ColdHE 123810 % WCs I (kB kg?), ColIWID 5Cs J2EE(kBqkg?), A (IHHETEE(L), Ty )n 133
JH 3024F) TH D, HlxIXZ OO PCs J2EE (0.13kBqkg!) MPERAIRREED A L > T 0.04kBg kg
Nl b E BT M E, RQ) ER@ITE VT D EHS51HE Q062 4) &720, (RERHLSOEIHIR Tl
FRIEMEZ FE 5 %% B Ol CX 2 £ CITHYOEA 25,

2. HABN—TFKEZA MO PCs

A M= FIKEZ A MO BICs JRFEEFE 2 1TRT, FIKDESDVITHRID B'Cs JREEIE 21 kBq kg! Toho
720 75um L ROy 2FRE, REIVNES 2 DI1FE WICs JREITHIM L= b 00, @ OBEE L L TOULH
gL 725 8kBqkg! LA D A155 Z LITTE D o7z,

—J, ZA N TIERROED Y1Cs LT 8kBakg! Z#E% CTUWV- b DD, 52 GHEEY) TiX Flal-7-, 8k
Bqkg! ZBH T DFEENEERSE L LTRSS, XA MERILT DB, 128 GREEy) Ao Clal
V952 LT, FHERIMZRE TE Bl RS, 822 UK DX A R Tlid60kBgkg! TH-7z,

3. PICs AR

B2 [ZFIR L e OKIFEERGY) DX A RO WCs AGHHEEROFER A/~ T, K EJEZE O OF A RO
WG, AR YCs IREA A EIK T &7 (0<0.05, [X2), FIROHHEEL S & ORI, 60.1%, 68.2%,
703%, 73.5%, 723%&7eo7c, WCs JREIX 2 [BIH O E CICHEIIK T L7223, 3 B H DRSO TIIA R
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ZETRED BRI T,

JEZE OKESY) OF A S OHEEE S & OIHERIT, 68.6%, 708%, 714%, 744%, 79.6% &7s2-~7=, HlitH
AIORELE 1 [BIH OHIHHFICA EZE R S V2, 4 [BIH & 5 [BIH ORI A EE R I, fi%e OKFE
H5y) DX A RO ICs JREEE, 1 [BIH ORI TRE L 7% BT T ULgi T 72, XTI 2 [BloofhH
T BCs JREEDS 8kBq kg! & TNEIo7278, 22 UKy OF A M TS [Elohhitt:  15kBgkg! Th o7z,

1 FEORH TRt RTREZR 197Cs DIZ & A EAVKTHIIH S22 &nh, IR EJESE OKESY) DX A RO 7
\KIAPED B1Cs DMFE L T2 EHEER S D, BT A b—T DIFN CREET 2 i OEIIEEL, HIEEOHIERRS
T D 600°CEHZ TV, Garvie (2016) 1%, fiAZ H A S—F—"CRIEL CTREAERR L72ES, FRIMREERTTC
HIE U7 R EHEEDS 600°CEB 2 TH Y, FFMIC 1,000°CIZEE Lz i Lz, 2O T Garvie (2016) 735
7RI fairchildite (KoCa(COsp) MRS IV Z LD, AWFFEDFIKIT Y fairchildite 75§$5Ji§é”bf_7ﬁ'é‘f§£75§%é
Fairchildite |33 2% &, aliatEOIM %S5 (Garvie,2016) . ARFIECEE L7= FIKITRIM G E Sz
(& DAY INTTIRAE S CUOTZOTC, AR AR CIRIE U st ogii ) éﬁkéﬂtk%z%ﬂé K& Csd
(L7 N A2 O ¢ (Whaley, 1973), BRBEHIZ B7Cs,Ca(COs) AR S 4L, FIROREHIZ AR S Tz AT
TRMEDFEINT Cs DMFAE LTZ72001Z, ARFFECTHWZFIRD BCs 1TK TR i Sz R S5,

BERI )~ B AKGhH L7 RCs a_ou \T, KZnHCF (Takahashietal.,2016) <>FeHCF (Parajulietal,2016) &\ o7
ARSI SN TS, FiA M= OFFIC L W A C7-FKD RCs ZAhH L, WeEANSH L= RCs W%
& SH, R OIKE 5T TR 5 2 & C, FEEFREEM AR CE D aREERH 5,

4. Jt#EHHT (EDS)

JEHESHTEDS) TR ST B IR ORE X #UCEE S TR D, BT 28 ItROIREIZ LV Rk
DHERTE D, ZOPRRND B CIk L EDREL RALH > GHmZT 7572, 2,000 pm K 0 /NS WEGFOFIR
IZOWT, EOMGFIZONTEH Ca & K, O NEEIZ, Al & Si, NAHRES iﬁ%fiob ClizbEVEENT
WiadoTz, BilE LT, 300-600 um By Rt A K] 3 \ORT, JEZE (BRiEESY) | IN L ODBEENTE
D, Ca & KALSIIZHFE D EEN TR Tz (K4), RIROE[MOZ A MIN é: o Ca,K ZEIZEHEATED,
Al & SiIFHEVFEN TR -T2 (X5, 28 OKESY) OX A MUK &b %<, Ca s O, N bEiE
(2, Al & Si, CLIFFRESE TV (K5),

Al & Si D4R, Mé:@% OKIERSGY) DX A SO CER HHEMZH -7 (K3,6), BFDH (2013)
DY Izl—ail L, IEOBREBEC X o THEAMOHW) (CsAISLHOAL) WVER SIS, 5 [BlkAHAL
PIE T8 KT 30%, ﬁﬁjt UKLy D& A MZIEK 20% 0 B1Cs 28 EFRICEE Y Al Shiehso 7=, [EHE
\ZFE 7= ¥ICs BidnE, ¥Cs O—EDSHEAMED CsAlSihOs & L CIFAE L7 Z EB—RTIHRV N EEZ Bivd,

Cli, FRIIHEV EENTNRPoT—FT, HiZE K OF A ML AR ST EFREICE £
TV, 22 (KFERSY) DA Z MBI D Cl O K &R S A= S DN 7 Sni-,

5. b T U AofaRIZEAE

AWFFECIIRER OFF ORIERRIEIE 600°CEHE 2. TH Y, 600°CLA_EDBMIERE CIIRIRDIE L > 7 23Rk
INbETREND (BFD,2013), 77UV Y A7 T3 v A(Clausius-Clapeyron)=a iV VTR L7 k&
T AOBFIFREEE, PHEOEETHS 322°CTIL10%Pa TH Y, K&EE (105Pa) LHARTELLINAE, #
A N7 AP OMEZEONEREY, KT 1IB0CERETHY, $E EHMIZ TR R L, 60225 70CE
Tpotz, JEZE GRERS) TIFRIHTIWEE/NRBE MR LD, BN OIS IomHEI S, &R
& LUTIHE T Ao 7 LD T 5 L-~yL b p s, CLITEZE OKERSY) D& A MIELAHEL,
K oL B ol (X 6) Zlnh, —Ho WCs ITHOBBEFITKURD FCsCl & L TIFD BIEZE~ & )
L, 22 UKy CHREISIUEIRE L CREE Lz SHER S LD, 20 WICsCL 23, f822 OKFHRSY) DX A K
(B ENDKIEED YCsALAHDO—FETIT N EEZ DD, 3EFTCEHRILIZZ A D H b, H52 KFEER
53) DX AR Ca & KALSi ZicbZL EieZ L, PHEICE END 2 b0 ET AW RIS
%2 OKEERGY) IThEE L, 122 0K DX A RO BICs IRENFR K IeoTe B2 bid,

BREEE (2012) OPETADRETIE, 12 O 1 HOHN BB THME (04 Bqm?®) O RCs M@ Sz,
ARFFECHE LT-#i A b—7"ClE, RO TRt 2 7 AOSFERKIEMEN DT, 2 BRIEL
L C RCs 23 & AlREMRIHRN B 2 s,
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KRFFETIL, g E OiET 2 RFE CHHT 25 L HiA M7 OEHIC L 0 4 U= R D ¥1Cs 23 L=, Hio
7Cs JRE | IS R D DIETE <, KR Tl & O L 0 B EED 5 100 {55\ R 2R Ui, K2
DERS Z & TIRICEENLD BICs IREANCTE 500D, WHFHIFEDAZBET 5L, HEHETHS 0.04
kBqkg' & TFIA5 £ CTITIIAL O (51 4FF2E) 2895 2 LR LMNIR T,

A N7 OFERICE VA TTZFIRTIE, 75um OESGEERE, RV NEUWNEE PCs IREIERE < 7eoTe, &
JRTIE, 5DVVTHIC L —RBEEEALS 5 COMSIHYRTREZR 8 kBq kg! AT L 72 D53 5455 Z LIXTE /ey
ST, AWFFETHAWE A =7 D22 I5EH L THHDT, LKy LB DS D, 2L
B HERE L2 Z A R Tl 8 kB kg' AT & 7220722 LD, JEZENIEROD X A R OB IE 255 5 Z & T
FREREH) 2 I C & 2 AIREMED VR S 172,

BEENFDOBERIR & 1358720, 1 [EIH O CERIKIZE FD 1Cs D 60% M STz, ZAUIHFORNEC
Lo TR LIS WCs D3EFH, FIROEFIIIRT 5 Z & TrREED P1Cs ~E 2 LIZ AIREMED S 2.
STz, FEZEDACTEE S BRI LT- 4 A MTEEND WCs 13 69% 25 M S vz, o041 (EDS) 12k v, J#
GEDIRNRI N OEIL L T2 X A MZEEND K & Cl O E/ 2> Tz, K & Cs OFEHERIL TnH 2 &
D5, RBEFIZARR L7z BICsCl ANEZEDKTFRINIATE Lz Z &8, flHERAE O —IRTH 2 rIREMEDE 2 Bl
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Table 1 ¥’Cs concentrations in firewood and soil at logging sites.

137CS
Sample
P (kBq k)
Bark 1.7+£0.3
. Sapwood 0.20+0.01
Mizunara oak
Heartwood 0.11+0.04
Soil at logging site 2.8+0.5
Bark 77+1.1
Sapwood 0.13+0.06
Mulberry tree
Heartwood 0.08+0.03
Soil at logging site 6.8+0.3

BICs IR ORUEITTHIE + BEERAE 0=3) .

Values for ¥'Cs concentrations are mean =+ standard deviation (n = 3).

F2FIKEF A D BICs Jaf,

Table 2 *’Cs concentrations in bottom ash and dust.

137Cg
Sample (B ke
Before sieving 209+0.5
2000 pm < 175+03
1180-2000 um 21.1+02
600-1180 pm 22.0+05
Bottom ash
300-600 pm 26.1+£05
150-300 pm 31.0+08
75-150 um 31.1+03
<75 um 14.0+0.1
Backside of the furnace top plate 98+1.2
Dust Horizontal section of the chimney 60+6
Vertical section of the chimney 26+02

1Cs IR DRI THNE + FEHERAE (0=3) .

Values for ¥'Cs concentrations are mean =+ standard deviation (n = 3).
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Vertical —
Section

Backside of the
furnace top plate 1

1 A M—7MIHEK E & A NVEEET.
(Ulrich BRUNNER GmbH #1:> IRON DOG 04 @ User manual %82 U CERR.)

Fig. 1 Side view of stove and dust collection points.
(Modified from the user manual of IRON DOG 04 by Ulrich BRUNNER GmbH.)

70

Q@

BN Bottom ash
601 Dust in the horizontal section of the chimney

H
| o

Extraction times

2 RhHEET L OFIR EFEZE ORHEEY) DF A R B1Cs JREE.
5 IR AT (03) . AT TCs8 kBkg! A7
FhHIERE=0 [ AR OREND B7Cs R 27~
BB T N7 7y M, Tukey HEICHS S T U A R CHBERED RO DN Z & &g
(p<0.05).

Fig. 2 '¥Cs concentration in the bottom ash and dust in the horizontal section of the chimney for each water
extraction. Error bars represent standard deviations (n = 3). The dotted line indicates *’Cs = 8 kBq kg™.
Extraction times = 0 represents the '*’Cs concentration of the sample before water extraction.

Different alnhabets indicate sienificant differences in nairwise comnarisons based on the Tukev method (n < 0.05).
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100 pm ALK

3 FKD 300-600 pm HEi53D EDS [Hif4.
EBEITERAEND SEM R TH Y, HEHGRITLL T OIeRO Mz~ (EBHR) Ca, (BBEA)
K, (PEfE) C, (FBhy) O, (FBeA) N, (FBEE) Al (FEeR) Si BEAOERZITN~ED
TERMPRIL S oTe ZE &R T. SN D & A, B2 LReHERICRY, &Bb%
W& ZATIIRAODRTHIBI SN D, FO TFOA 7 —/1143 100 pm 2777
Fig. 3 EDS images of the 300-600 um fraction of the bottom ash.

The top left shows the SEM image of the sample, and each subsequent image represents the distribution of the
following elements: (top center) Ca, (top right) K, (middle left) Cl, (middle center) O, (middle right) N, (bottom
left) AL, and (bottom center) Si. Black areas indicate the absence of the corresponding element.
Detected elements are displayed in white, with increasing amounts represented by colors ranging from yellow-
green to blue, and peak levels shown as red dots. The scale bar below each image represents 100 pm.
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100 pm AK —————— 100 pm 5i K

4 HEZE GRIELERSY) A R EDS .

EBAEITEAEND SEM BIfRTH Y, BB T OO, (EBR) Ca, (EBEA)
K, (FEFD) Cl, (FEFR) O, (hBef) N, (TEf) Al (FEHR) Sic BOOEIINEEZD

TERPR SR 2T Z L 2T i END & A, BNEL< D EERCERICRY, kbE

W& ZATIIRAORTHIBI S NS, FRO TFOA 7 —/14% 100 pm 2737
Fig. 4 EDS images of the dust in the vertical section of the chimney.
The top left shows the SEM image of the sample, and each subsequent image represents the distribution of the
following elements: (top center) Ca, (top right) K, (middle left) Cl, (middle center) O, (middle right) N, (bottom
left) Al, and (bottom center) Si. Black areas indicate the absence of the corresponding element.

Detected elements are displayed in white, with increasing amounts represented by colors ranging from yellow-
green to blue, and peak levels shown as red dots. The scale bar below each image represents 100 pm.
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100 pm AK  ——— 100 ym

5 KIROEMID S A R EDS Hif4.

EBAEITEAEND SEM BIfRTH Y, BB T OOz, (EBR) Ca, (EBEA)
K, (hBefE) C, (PErf) O, (hFBeh) N, (FEE) Al (FEHHR) Si BEAOEINTYZD

TERPRI SR 2T Z L 2T &S & A, EBNEL< D LERCERICRY, kbE

W& ZATIHIREADRTHIBE S NS, FXO TFDOA 7 —/1E 100 pm 2777
Fig. 5 EDS images of the dust in backside of the furnace top plate.
The top left shows the SEM image of the sample, and each subsequent image represents the distribution of the
following elements: (top center) Ca, (top right) K, (middle left) Cl, (middle center) O, (middle right) N, (bottom
left) Al, and (bottom center) Si. Black areas indicate the absence of the corresponding element.

Detected elements are displayed in white, with increasing amounts represented by colors ranging from yellow-
green to blue, and peak levels shown as red dots. The scale bar below each image represents 100 um.
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6 JHZE OKNEESY) OF A o> EDS i,

EBAEITEAEND SEM BIfRTH Y, BB T OOz, (EBR) Ca, (EBEA)
K, (PBfE) C, (FBhiy) O, (FBeA) N, (FBEE) Al (FEeR) Sio BEAOERZITN~ED

TERPR SR Te Z L 2T i END & A, EBNEL< D LEROERILRY, kbE

W& ZATIIRAO R THIBI S NS, FXO FOA 7 —/14E 100 pm 2777
Fig. 6 EDS images of the dust in the horizontal section of the chimney.
The top left shows the SEM image of the sample, and each subsequent image represents the distribution of the
following elements: (top center) Ca, (top right) K, (middle left) Cl, (middle center) O, (middle right) N, (bottom
left) Al, and (bottom center) Si. Black areas indicate the absence of the corresponding element.

Detected elements are displayed in white, with increasing amounts represented by colors ranging from yellow-
green to blue, and peak levels shown as red dots. The scale bar below each image represents 100 um.
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19 conditions necessary for realizing farm village residence arranged by youth and the analyses on the questionnaires for
Fukushima university students to clarify the importance of each condition

JRH skt !

Shigeki HARADA!

HE : BB DRERKOPETH HHWETTEAOIRROT- DI, B OEAEASRGOWIRLVETH
%, AWFIETIE, ﬁ%ﬁ%%@7DVm7F@%ﬁkbfﬁ%f%éﬂM%ﬂ%ﬁbt19®Fﬁ%ﬁ*@%m
L, ZOEEEIZOWTERBRTE D 4 F1% 56O DEERTAE 504 N2 59 R3-749) (2= 77—k
EATOTAERA R U, RRIEZFET LT LISRER T, Maiicid = v a3 A: LIUR e S5
DEALD DS T=D, ERE R 22T 19 OFRIED A 2 7IIIRE R IR O - T, JEIEIZHOWTOR
DRENEEZBND TREFH A4 & TRE ?ﬁlﬁéMﬂJ@zowﬁlfi [BPEI R E 78T A
DIVRD STz, BE LT RIEH 5 FRiE SV TRRTIE 1 28] IS DTSR D, 19 OFRHDH B
EEEDOSWANEA NSO & U CRIEMIZRT 2 S O 2MHICEIdT 2 b O bz, EOmS & &
(CEAEDOWERET ST OERSERDNTOE /NS SIZHOWTERTH Z & T, EEEOR W22
ZEMNTET,

XF—U—F: HRUETRE BREER BE OB, 72— N, AGEA

Abstract: The lack of farming successor is one of the biggest problems in the farm village area. As a part of Fukushima University
KYODO project, 19 index lists showing conditions and preferences of youth for selecting farm village as residential area were
selected. The results of the questionnaire done for 504 Fukushima University students for five year (R3-7) showed that, although
social conditions changed during this period, including the outbreak and subsidence of the COVID-19 pandemic, there was no
significant impact on the scores of the 19 conditions. Moreover, no significant differences were observed in responses between
the two groups, 'first-year students in the Food and Agriculture program,' who were presumed to have a high interest in agriculture,
and 'students not in the first year of the Food and Agriculture program.’ Analysis of the 'first-year students in the Food and
Agriculture program,’ for whom a stable number of responses was recorded over the five years, identified conditions related to
convenience and safety as having higher average importance among the 19 conditions. By noting not only the high average
values but also the small variation among subjects each year and over the five years, it was possible to extract the conditions with
high importance.

Key words: Succession issue, Rural living conditions, Youth preferences, Questionnaire survey, litate village.
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Development of “SOMA RISHO” Soy Sauce Using Soybeans Grown on Farmland Restored after the Tsunami Disaster

P E-

Shin-ichi HANGUI"

BE  mERAEE OB I W TROLS NIIEN TAES N REZ RS L, HOcOSGEREE 2130
D & T DHBWFEC & DAL @ U CEIOBmEM 2B LTz, Fiadho Sy r—U7 A A, ~—r 7«
2 THIRITEEONT, AN LT, BESBHISIC L o T, RIS HET 5 2 LT D T L EE
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F—U— N KG, &, BB,

Abstract: This paper describes the development of a novel soy sauce product, utilizing soybeans produced by a private, for-profit
company established in the tsunami-affected region of Soma City, Fukushima Prefecture. The product was developed through a
collaborative and strategic exchange of expertise among local stakeholders, including manufacturing partners. Package design
was formulated and executed by university students, based on a rigorous marketing strategy. This commercial initiative aims to
directly contribute to the economic revitalization and revenue generation of the disaster-stricken area, focusing on establishing
sustainable, market-driven economic independence.

Key words: Soybean, Soy Sauce (Shoyu), Product Development, Economic Revitalization.
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An Experiment Asking Generative Al “What is Resilience Agriculture Science?”

e !

Masaru MIZOGUCHI!
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Abstract: In recent years, the rapid spread of generative Al has significantly accelerated research digital transformation (DX),
fundamentally changing the ways academic information is organized and scholarly texts are produced. This study examines how
different generative Al systems respond to the same question— “What is Resilience Agriculture Science?’—and compares their
outputs in terms of conceptual framing and the reliability of cited references. The results reveal clear differences among Al
systems, arising from variations in training data and search integration, including divergent emphases, structural inconsistencies,
and ethical concerns such as hallucinated or biased references. Based on these findings, Resilience Agriculture Science is
reaffirmed not merely as a set of restoration technologies, but as a resilience-oriented discipline aimed at fostering the capacity of
disaster-affected regions to achieve sustainable and fulfilling agricultural livelihoods. While generative Al serves as a powerful
tool supporting research DX, its use must be grounded in rigorous human-led fact-checking and the continuous dissemination of
primary data as essential prerequisites for responsible research practice.

Keywords: Resilience Agriculture Science, Generative Al, Research Digital Transformation (Research DX), Research Ethics
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Openness and Resilience
Through a field tour in Kumamoto held by the Society of Resilience Agriculture and Sciences
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Abstract: [ attended a field study tour organized by the Society of Resilience Agriculture and Sciences, held in Kumamoto
Prefecture from December 13 to 14, 2025. This report shares experiences gained through on-site observations and interviews
regarding the circumstances at the time and the progress of recovery since the disaster, focusing on agricultural producers who
suffered severe damage from the Kumamoto Earthquakes of April 14 and 16, 2016, as well as on the situation faced by the School
of Agriculture at Tokai University, whose educational facilities were also affected. During the visit, I had the opportunity to speak
directly with professors from the School of Agriculture at Tokai University who experienced the earthquake firsthand, as well as
with dairy farmers and agricultural producers. In all of these encounters, the author strongly sensed an unwavering and upright
attitude that did not yield to the disaster, which came to be understood as the very embodiment of resilience. Furthermore, the
concept of “openness of relationships,” one of the design principles of Tokai University’s Aso Kumamoto Airport Campus, was
felt to be a crucial element contributing to resilience. In addition, this study tour through Kumamoto, a region endowed with rich
soils and abundant water resources that enable the cultivation of diverse agricultural products, was also a personal reflective
journey where and when I sensed the restoration of my own openness to the external world.

Key words: Openness, Resilience, Kumamoto, Earthquake, Tokai University.
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Participating in the 9th International Forum on the Decommissioning of the Fukushima Daiichi Nuclear Power Station

BN et
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Abstract: On August 3 and 4, 2025, I participated in the 9th International Forum on the Decommissioning of the Fukushima
Daiichi Nuclear Power Station. In Wrap-up of the Forum by Mike WEIGHTMAN (Independent Nuclear Consultant, MWA
Ltd., Former Chief Executive, Office for Nuclear Regulation (ONR), UK), there was a paragraph that described the technical
characteristics of “agricultural engineering”. Therefore, I asked him to confirm the original text and its intent through NDF. In
this paper, I report on his answer along with my considerations.

Key words: Fukushima Daiichi Nuclear Power Station, decommissioning, agricultural engineering, remotely operated devices
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[As we have found
engineering”.
Recognising, the optimisation required to secure determined progress and performance while balancing cost — a project

in the UK decommissioning projects are more a case of “agricultural engineering” than “space

management approach with strong project risk arrangements.
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['With regard to what I meant by “agricultural engineering” was that simple, proven, robust, reliable and easily maintainable
equipment/structures have been found to be more effective, especially with remotely operated devices.
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