MBS EREYNSEESF IO 5 L

b RAEH
ST

2022%10AHA20H

REEFE ERIXLY—T
BN - HRAEXRM BETEREY KRR

Bk 7




F1E B R E IO T A DRI 1
1. ATOT S LADBUERIIBATIF/AS R oo 3
2. BE(ED)AEMT A CED DN oo 4
Ik L i A m Ly A BN/ 3 Y 7. b 5
4. EHEETOSSLDER TR AMEEIZE oo 6
T 5=y I N 0 | N 7
B. BB T T NI s oo 8
. EBE YO LERICEAE COO—R T T i 8
= == 5 7 1 9
0. BT ST D FE IR I SRR T - vvvrreeeeeeeeaes ettt ettt e e e e e e e e st e e e e e e e e 10

28 HMIRRAFEEECTOOIIMN OBME

A BLARILBEHTEREYOLSIZET ARMBARETE - 13
1. BRSO - E T AR REFEDIRIT 14
I s Yo P PP 14
3. R E R TR A MRS 22
= iy oy Ry P 23
S TE= 3= iy 1 S 5 1 N 25
6. BETFYMNLERICEAE COO—R T T e 26
T B R R R o e 27
- TIEE TG0} ot E P o 1 0 T T T O 27

B BLALKMSTEEENEDIBLNET DEMBRERITE oo 29
1. ERSNOLELL EE T BFFITETFEZE DRI «vvvvvrrrerrrrrrrrrererrrerererrrerererererenenenenes 30
D A =13 0 Y 7 32
3. I BAR D E - TR A MREI G - 60
=8} Ny 0 | N 61
T~ 5y S 5 17 AN 71
6. BETFTYMLERICEAE COO—R Ty T e 74
T B B R B R o 76
8. BIEIEE O FEREEE TE LT RS I v vvveeereeeennnnnnnnnnerereeeaaaa e sttt e eeeeeaaeaneennees 77

ok 5 41 T T TP TP 79



MEHEERET O 5 L] OBE



(EHRETOT 5 LOBEHE)

TaY5L% | MEHEEEMLSEESH OS5 A
thieEL | BEEM -4/ A= 3 Y
BLuEE | FRIALE—FEH - HRELNRETEEEY RS
BT EEYDBEERLNS DERE, LHEEHETDHLECREEORLEEL
FEROMBAS T ZMERORLBOML - BREBME LT, UoEE
OHAEICHELREBEEN (AT OTERS) OBRBRUBELEERT S,
CNDEELT. MEHERENONSIZHT ZEREROES - R LBEELN
. " POEWHE. UTOBEDOZETICEYHET S,
A ELALBSEEREENMOLS IZET 2 EHIERERE
ELALBSAEEENEO BN BT 2RMERERTE
%8 B | EREETOISL / BEBREE (FoPs ) / BRESHE
= B 1| 1987 EE~2027 EE (FE) (40 &R)
h RS ST - 2003 ERE. 2004 4EFE. 2005 £EEE. 2006 €. 2007 &R, 2008 4.
5Tl BF HA| 2010 EEE. 2013 EEFE. 2016 4EEE, 2019 4R, 2022
IR T RS - 2028 EEFE (B RE)
# {7 zg| 2017FE | 2018 G/ | 2019 &/ | 2020 &5 | 2021 & FE | ##ITRE | BT HE
(BHMA) 3, 657 3,710 3,744 3,137 3, 804 18, 652 19, 806




1. KR7ATSLOBENEES T/ ER

BFHAREICE>TELLIMHFTUEEEYIE. RFHAREMDERG EICELTOHKET HRSTHEE
LANLDEND MELANLBSEREY &, FAFRHOBLEICEIGVEIRATELRZVLOL
LTHEAIMERELANILDELD TELRILHBSFTHEREYN] LICKAIENE, ChoDBSEREYD
EEGLSOERRE. LHEHIEZEEDOHECKRLEOR L ZE C-EROMBLS 23T 5T
PLEDEDAL - BROE-HIZ, MHBEOHECHELEBEMN ABRRMOFMEM) #BMHL
TWKZEE, BAEIZETE2RFAREEEDH T IZATEELTUIELL TRHELHVWEE
BEETHD

IRILF—ERHE T RFHAREMFORFFIHE>TELIBFAREEMOLS GE: &
RELSZZEICEVNTWD) I220VT, ABGERICRAGTTEE LTRELGHRRAXEZHET S
ELTWD, I, BNTIHX 24 EOEARFFNELIBETTHY . RENDABIZEFEEEE
OTWKBENH D, BFFITHEVRETIRENDS> S, V)T I VRGIEIZE > TEDOHER
B/E-MIBRAALNATETH LD, HENHERICEETHETCOMIE. BFHEXEEHNBEMICEHEF
RAAXZBENERACERRED-ODOERICBREL., MHZICRALLGZVELSERLTWS, —A.
SHEBEFOREBIEIZEN, JVTS XA EBOREEOEMMNRAEFND-H. BLEEBEOAEL
PEROAMERAOE AN, BELLBIRARED. SEOTIV—V)—REREZ-IVIVTSY
AHEDHEFEEICHEITI-IRYBEADFARTH D,

SHIC, BERHEYAILIZENT, FRFRAOBUEDBIET, V30TV LE
. BEHELTHEIATEILDZERELEBHFARLANILOGVEREZASRABLESE-ELAL
BETHEREMICOVTIE., BEVERLESE-RHROFT L L TREERICAEZEEY L0
&5, MBERSFHEEZEMORBRLSICET HIEKRAE (2015 F£5 ABBRE. UT. EXAH L
RE) (CEDE, EAREICI > TRYMA TS, 2020 5 11 BIZ(E, dLiEEFEE & MERAFN T
XHEAEN B SN, BIEHE. FYBKOBABRICFZREIF TV ETFSLS5. £, —AT
LZCOERNENEL L THHMEREMOLL X L THREE#ZF >TWVET5&L5. ER
HAE - BB ERO T ZOORMEZHGEL TLIRRIZHD. & LANILBSTHEREYOHE
WHZETHEMELT. EREIATHIRFHRBIREZHERE (NUN0) X, RFOBMAFKEIR
FRFERAUDBEOLREHRDI-ODEZACTOFEZ AENEMREE) LLTEVFEL
Otz 2, fthh. ZOEMMUEEEICET 2EMNGITEAERRICHAICEEESATLERLVKEE
BIEHMEMELTUOW ZENEETH D,

COESICADBZEETO LR EZHEDH HR L BERHATIR Y HAOHRFERELSEA TLSRKIS
HAEMN, TRIILF—ERE"TIE. BELTE ChETOBEL TELEMOEBEEORL. B
EIZAT T, HhAEO T RBOMBEREFEZEE L-AE - HERMOBERML EDORFD
MEHHMREE . EHMHN DHRERICFE - RERTILENH D, F1-. FRICAIT TIREVERKZ
BEL. ZBEXEEARELTIBEAN L. FRAFRHOEELS G ERBUSF T a VICET
HE - AR, LG EHEE T ICEEYEZENTE L 5#FLIZIGEOEEFICOLT, BN
FARMICHAE - ARZEDIBELNHDE LTS,

LEDBERNG, MAMEEEZEYMOLS IIHT HBEMHEREDOR LY, BEROMBBEORDED
BREERGUNDBEDOABLICET ZEMEROBBLZENTIETHEDO TL ZELNEETH D,



2. %% (BA) MPEETHLOBEN

FRFAFRBICHEVODRBICHKET SMHAEEZEYOLI L. A2BEIEOHTEL. BERL2ADF
BNORTLEELGRETH D,
BLANLBFHEREEYE. B 1-1 [SRTEEY. BFAREFABERICHEVEET IEENEED
352%THD BELNILRSEREY L. MEHEL NIILORESFRICE >TTFREOKLSIZL1TLI BE
EYHEINDS, ABEORRE. T0n LLEDFEDHTIZAS (hFRELSD) ShdIEMNETE
SNTUVALERMBSELRILAENVEEY (L1 EEYW) ThHY. BELANLERFEEEDOFTE
2%EEDHZEDTHD. FRELDICOVNTIE, BEHA FSA VHEDENERESN. 55
DEEKRICELE TCEEICQHRELGREENBHEINTVCRELLLG DTS, —AT., B%F
[CkBUMGEEITFELEATOAEL, LA >T, BEE (REMRLES) PABICLSEEDDS
NdE5. UNIEOIMFIFERTEENDLLELGE>TITLDD, MITLTEE LTEHLRRELSIC
L LRBICTOVWTIEEBBEMAREHEL TOKDELD S, T, KFBEDEL5—DODOHE
ERB, DTS URREMZIDONTIE, B 1-1 ISRTEBYEEMNDSIEE5%ELEL>TEY., ¥
7S VRFEIZE >TENDREFZZT-30E. AEME L TEAMAL LIXEXEREMLLT
BEYNIELICHE->T IEENE | NATELE B> TS, VU TS UAXEY (RFHREZESD
MRE. AEME LJEEXREMELTRAS D) D55, FlAE. £FE. TKTIEERM 1,000
FUBERE LTS, 5. BFEMNEMTAICONT, £ 10 F&ICIX 10 SEER4ETIREL
THd, SHREMTEVUTIURAREWET—TIL. ROF, TAVIFLEITTHEL, —EDRY
A—LDFENHFTEHIEMICERTIEL T, BARAZRET D L LEHIC. VUT I URGHE
DHEFEFICAIT T, FHECZTEEFICHATLIERTHZENSISHSITOILENH D,

98% i EEmCEBED
(@A=L, TPV AT RMESL)

= bl FUGy N/

KRR BRI SIRAE =
- “‘:Z ):|’~' ": Rk
n Emﬂ o L2BEZM - Pyignsy B
U : 'H'—“’ | BRI ENESRE
S EEE 2% LiGEEM > PRENS
e - U JFPUBEMBE  (70mBlE)
}

555% 2% ELLs
DUP T AN

[RFIPEABLRICE DS
DUPSYAFMR

AT RERRE O OAE - Ml EOE 0]
@HE - FHEHER DR

R
ORI ORI [ RE D

BEEVIRECR ST

BFm i IE A0

(kA0 59T, BERGRE) (BRI ENOIR T )

1-1 EFARBRBRICHEVRET 2REVOEE L MSTEREYORE

ELUANVESTEEZYOMBLSIZDONTIE, DAEDLSFHEDERGHEICHEITT, BEL
THREMEMBMEZ L - TEBMNUMERREZERCESD, BREFBOERZ/ TV ILNE
BETHDH, bl BIIMEFAREANABRRFARRRAREEBENEZE T HIRERMBHAE L2 —
FORGZEERA LLRAMGHERICOVWTIE, RROMERE. REREL. BR. 15X, FAHEICE



WTEBRMZER LE-EMZRET 5=OICEFREARTHSHA. N0 BSEERMIZEET 5 - EHNE
HTHAH-O, ENEBL TV RELH D, £, HBELD(E, HEZ, #HHFE. TRIE, ik
2. MALZEEDZIRICESFHAFOMREHREL TRERREEDIVELNH Y . HifTpys
ZELEVLDOTHSN. £500=0BHEZEHE L -HRFAREL. RROKEEICOVTLEN
FEBELTEELTWKBLELHD,

3. FMEEINI S LORE

RRETIE. BAMERZEVOLS ICET SEMAREBET 0. H1-2ISRTLSITELA
IVRAMEREY (MAEREVICAESALGNI VTSIV ARMEMORY FEWESD). LA
BEERZEYOLTE NS 2 DODE AN R ERRL TV,

A EURIVESERZEVMOLS (CEE T S BRMEAREER

RFARBIZH > THRET HELANILESEREYO S 5. BSEELALASLRMEVEEY (K
-1 TRLULELU BEEY) EXRETHIPRELS T I0mELR) ISEL. thTFZERELS ERD
FSHEDAINY 7ORBLEMEZHZRTH-OOEF Y VIR EHARE L. PEELIEEXD
AELEZER5.

=, SREFORBLEICHEVELEEDBEMNRATFNS, MERELANLHAEBOHTES . ADRE
RICHT EHEERBTELILALTHS I VTS5 AERICHAL. BFOABILELEROEME
RAOBRANL ., BYULGBFNRAFENORARVEILIZEL. EGL5BHACREZRS.

B. BLAIMSERERMFOBLSICET SRINAREZRR

= LAILRSHEREZEY A TRURZENOLS CHT 2EREROES - RELBERGLNERD
FEEZERE =012, UREXROEBRXFABFT TORPMNTRAZETICAN., EROLSBEERIC
H=-T. ZRAERE (XHRE. BERE. BFERE) CEREXR. RRFAHERRAOSERREIC
BT HMBEREOHERMOCREFTMO-ODER LT LIRMERITHICERBEL. LOEXFOH
BIEERD, £, FREADPRROLDFEEERTE S LS. FRFRHOEELLFOKE
T a e, FEBAICIREVERREERT 2-OICEEARORIRICET 2RMBAFELZETL
TEDHD,

BE. BMEEEEYOLE - LYITETIHRDS L. SLANLERSIERERERYD S S AEE. f#
FAFE NMOX AR AL IR R T DEBER., ELALVBRSEREZEDDS 505 VEEVICEET 2RI,
RF AL - BRIEHT AV LEXRDZAFRTERL TS,



AJEL AV RSB EN OLNSBITS
SRR B -

KERMOERE, U T5ECONTIE,
RENBEOETHLTVZ,

e
> JUT 52 AR *

A RATRER D BT M E EL TIROBED LB D

EL NS ) [swenrorms | [stmrybus |
1 BREFENSEMIC. BA  IREEEVEAARFERER)N
->| (1) BEILEETRETSHE -IZITV-E | FEEM)COVTE., KRB  Eieh. RARENE, B
BE¥h - Fﬁ%ﬂl_%l*]f@i%ﬁﬁﬁﬁqio BEENSEIT. _
SEEmPR (2) -EROBEICHVRETBHR, I =1
B ng 5, bfEm (F2E5) F — — =| s
%ﬂ BHEETRETIRTFENESRS F&m -2
" = | (3) FEILEETRETIHEE, FREE -50m
5 ns PRENS | BREEENSEIT.
-1
2 (4) BLESOBETRETSTRUBRN E| F70mblL
,|  FO—E (BEHELALOBWED) | ROHE -L00m
BuE L BN EORAEER (Y50 TMIDLL TASSL Ly
s %) ) ZSCHEREN i
] e R Ty T | |y 1y ety pN S R A Gt 0y o N A AR BT -300m |#E
s | . E1
BNV BEEY sor ||| [emma |
oy ||| | (5) BSREHEHE (BumcEn. | | FiE
samicEL L (L) 95> - TP IOLESIEE - EIL S0C H
BIHERESS RARICEOREOEASATEDE [ | £ BT
E2L £0) v% i i F300mEl E
B EOHR { = RNOE
ERERNOBENS v £z
(BAZepISERAEeR) B.EL NG IEREEYSE DHEN D
(CBIY B¥%ilTBI R =T E

1-2 TSR OELE L MSTEREDLIBEENHF T0 T 5 LORMREZNOE K

4. FRFEETOTSLORERE - TR T4 2 MEHIF

1-3 ISRT &£ 512, BRRFARBEDEMTHEEMRF (5~94%4) ITXYBHS LHT
FEREZHFREL. HIRFHEBOARICOVWTLE2A—Z2ZF TS, HIZIE. EXENSFEDHEEH
FEICHRRAECEISLE2—. SFRICHEFEL L TOLEa—, REREEICHEFARAR
DLEL—Z2RELTWD, T ANBEESZBFE2~IREEREL. FEBOHRHAR
FTE. RERABRCHRERVREICOVWTLEA—PERFZEVTLS, ChizkY, Bohf=F&
DHTEMYICHEEEN OBAMEZNONIEREMBITED 5N D LS THRREFT LN S K
ZEELTLS,

ELANILBSMEREZDONSICET L2EMFARZAETERL TLIHRAREREDNS . T
ERBASRERMESEACRRICOVTIE. X THF—N\—& LTRFHRHT., BRRBKA R4,
BEXREXESR LV o=, EEVALSICEFRT SIHENSHL, BEERRBETVLDOOEEICE
FTHEYVELEONERDLSTARBL TS, RFNEEFTEEEEYFARMEILRRTYL, BR
EXECSFHERTOIMELERTMEEERRL. ARAMKFICOVWTHEBLTWLS,

Fl. BLALBSEREVEOHELSZMFHARZRETERL TLAHRERICOVTIE,
BRITRARBEDHRIECEELGIRTFELNGENE ST, BRI RV —FRGHEREY X KRN BME
LTWSENSMARRMERERE " °BE - ABSNEHREZRITEELTEY., 5H1ETE



[CEHZFITONWTLEL—2RTH I ETEEARICEHT HIRIA U MEFIZHERL TS,
FEHRETOT S LTI, ChoDHMBEESORREN L DIERHEEZHRRFETEOEE
NBRICRBEL, IRTAD MEBIZFERL TN D,

BEEXE HERIXILX—F
Bh - TRAEER BESMEREZEDHESR
£ FEDERE - pIEDHIMT
v

BN SRR R AR
EAREBEDERE

SNEPFHEEA S
> T ZE R B LS SR RERE SR SER E B &2
> TERELSAETRITEELHAEREERS
>BEFNREFEEEREYF ARMEERRE

EPN
B=

BELARLVEHEREMOLS ICET SENMARRRAR
O BHHAEART NRERMEL - AREBLLH— ¢
O mBREHHR R

OHARIE— - 74— E—

mhE - &84

>EBERMTKRBFMRTSELLRARRES

) > B AL TR B E RTHERL S ER R A =

S > ERERPATESIMETSELRAREES
»=7 74— FYRT LB RITHAREE S
>RFERMLS O R T LEHEHEHR TR Z AR
>TRUBEEMNE - Mo ELRAEEES
>ALEE - EURATREMERE - Bife EILAREE R
>EURAT R TS E LR R A =
>ERLSEREASRITEELHAREES

B LA VBEHEREME QMBS IR S B MiFR
iR

O ESTHRBAREA B AR T AR RE

O AHBEEARFNEHERHELE - ER2EBL 5 —

O — B Fik A B REFFE R

O ESTHIRBARE A ERIT R ST

ORE - AREHKICHT HHE
OMEEFICT 585

ORBEMDLE1—

1 BLARNILBSHEREMS OB L (ZEET 2 AR
RREBOHHER

*ERHINEEET

*3 2, IEE

1-3 WMETEREVLLSBEENTF T OIS LDOTHR DA MK

EXDOERE

5. BTV FTv bk

BELANLBSEREEY. SLANLLERSEEREZYVTHOEEICSIVTY, SHRFARIER TRE
LEZERBRELUVENITHLTHONEHRZ. EHMAT I Ty & LTE 2FICEHMICER
YELEDI=, -, EEMLGT Y Ty FOEIRE LT, EHRMAHRX. BREFS. ENFEFORR
RRBEEERAL TS, FEBFRETOT S LITEWT, 2019~2021 FEIFELN-HEEET
RIZEFEDH D,

FE EofwXH | BREFEER | BRFEER | FEFHE Z D
2019 10 ¥4 22 & 67 14 0 14 22 ¢
2020 21 % 1144 54 ¥ 14 214
2021 27 15 4 & 0 14 174

* TOMIZIE, EFARFRBEENRITL TV LHARMREBREELE. LHEADBE . ZFHE.

ESTORR. TLRYY—R, ZEOHHEST,

Tz, RIWFARIZEWT, TROBYH-LCHMIDAEEEL. BRFOAHSBZOE SRR, £
MOBRZEDMYRD BEBTHEMY—ILOTO M2 TEZRELTEY ., FHRHORE - BALHE




BEIIZEM L 1=,

JOr3 A4 TOERK
RO ERNEFETHD TAMABRVT AL OHALEOHERORR
ENfREEEET ZIAYMERBEBENREADRR
ELLMHOHEEEREZET =7 71 —IL FEARRORMEEICE CI-HIEBITHETY —
Lo7Fa ka4 TOER

6. X7V MILA

B EREEMOLS ZAEICES T FHICIE, BAORETIER ZEBENISERT I2LENSD
Y, BERICERFEEBZEMRT AL TEBEEOHLIBMMNEESINS, TI T, SERMEAREZ
E T AL TRELGRFNEBEE#RZ. BELANLUKSEREEY. S LANLVBSEEZEMOESBEICS L
T, IREAREBEECELICTY FHLERELTHEEL, F#MICOVTIE, F2EDOEHZSRS
ni=Ly,

MEBEICETS7V MALEENEREINL L, BLANLBFAEREMOEETE. PRELS
DRFBRZBFE RN EELORBERAEOCNNZERET. VT I VARMEYNORENDEEYN
THEAIAFEOEILICUCITCAET 23D ELEEH, BLANLBSFEREMOEBETIE. HELSI(C
I BEMETEEEARMETHEEBIZ, NN 12 > THREHBEDIECHELEE. LHi5%
it. REFMEEFEEDNEMICEDONDLSICHEDEERD,

T, BEAMZRER TV FHLRABEK. TRSMREZEVOLS ICEHT 2EREBROER. B
EIZ K DMHFTEREMOD T SMBFRORDEETEN. TNICK N EEOABILEI & LT,
RRMICENBEBELTWWAELOMABIEDE=OIZE. 7O MHLDERIZCEIYELON-EZE
FREFDHGE LT —ROERICHELESANMICREL TV BELNH D, & LNILRGHEREEY
DMEBENSIZBEHL TIE, BRENNMO DEETEEZRRE LT—ROARITIZERL T AHREER
HARKOENTE., AMBERETO VS LTHESN-EREMOMRZRZY AT THER L. &
HEBAICHAWTWS, SBARO7 o7 — bR LA THELZL. TELoNEEAEHRE
L1zl EEZTEIEE. 2018~2019 FE(L 36. SUFEE TH > =D ITxt L. 2020 FELIFEIL. 52~55%
THBLTHY ., BRESLVIPHEELTWVS, COKSIT, hENDEBMGLEBEEICLY. L
NS EREEVORTELEO THELS TR T IEBENRE>TETVS I &AL D, E
LANLHRSITHEREYEETE. RFARESEREEDIREIIHRICANT, BFEXLEELT
—I[CHETEHGE, L—BOANDERREEZITO-TNEIEIATHD, DL, HLTD
TIEHEIN., —BADOEFRREELEATLDIKRRIZHY ., 7O FALBREICHLLTDEILTLD
KRIZHD, 5lTkhE. BERELTHZEDSIILICELY .. BMEEEREYVLDICHT HHBFEOR
IDEREERL, UoBXOABLEER >TSS,

7. BET7IMHLERICESETOA—FT YT
BELANLVESERZEHDOLSCEL T, 2024 FEFT (RFOREMEREREZEY AR

BRICOVWTIF 20283 £EFET). BLANIVBSERZEMOMBLS (CE L TIX, 2022 FEF TICHIT
OHREARICERYMA. B 1-4 IR TV MOLICETIREERYELHD, MYFLHELD



2. POrTYy bELTRONEBRERZEEARL., EEMFAMEZYORBEAREFCRMT S L
EBIT, BRMAFELEITLTERL TV SERADERREEZHICERT S5 & T, RHEEREY
DI T SEREROES - REICHFSTHEHRIC. UNEXOABLEED D,

FHIEE  SM2EE  SHAEE  SH6EE SH9EE
(2018% %) (2020% ) (2022%)  (2024%F) (2024 %) U Frokhls H
] = -4 | I | (1
AL L BHERRIOMS T & i eyl ‘ L — BEUAIEERRE (KR
[ B A E-3
l . - - Nk, @WXIL)
RH BT 2 S IBED g =
(1) T ERRS WERHRE(LER l | > L > i S N ERMREIEE (OEEE
HMARE L)
@) BENREFHERERNAIFAR T :'_:> RahoLENEBIRE
£ | | oY s AR
o ~ D
BamaamR T ALRTS 5 | | g [ mEasiEREonEL | AT
. . : N — ' /' SERE
(1) BT AREN AT (L RIR ' =
& 2 -3 ] | >ﬂ A mrBoRiERoBE L | RO
QMRS MR B RIS o, | 2 g — — B BE
Ly T WG DERET, B RS
B | 7 DEHEEEOHEL,
© HRAEBRERFEAHLCNE = | . /a_+l KR
2 | JE ] EEmsRoR 2R RO ZYa05)
@ 277wy RTLAGRERS g0 i 'f»?m v At 93
. £ X 2 SR
SIREBN S 27 LFERILLA | I LDk
(OREBASGY AT LRERLHERE g =3 L BRSBTS %}; 2
i L& T B | aEmLrsmgit, BE
(6) TRUBESEMALIE - IS TS AL BASE ?ﬂl N e Y& -0 Fi O
£ | N B
() EVRARE AT L BR LI = e A OB 08 (B5R)
i 14 X ——» RIS OEBRICET T DB
OERUABRENNHHELEE ELTWDC LR RIL
I ] 1
R AT SR AR (2019~2021 4R ) -

o) wimmzoxs || gtomsorybrs [ | Brosrs hk

K1-4 FE7IMHLERICEDFEFTCOO—KI YT

8. EFRXHR

REMEBITOTSLTIE, 2019 FEEMD 2021 FEITHITT, TA. ELRLKRESTEEEY DI
SIZEAT MR ETRE ] TH.6{EMA. 1B. & LARLBSEEEVSOHBOS BT S Hl
FMHEZTE] CTI07.3EHDOEEEZHREL TS, ZOH T, NMIRREHEI. AT2TH (55
BEHfMRXHA 44). BT3IR K (SEEHMAIM 4 ) THofz, ELOMERFAKER L.
2018 FE~202 EFENDSFHTHRREMY T LEDHEIELLE->THY., 2019 FE~2021 £E®D 3
FRIE. BEOTRHICH-LHETEHDLDD. +RLEHOBRREREZLTEY . HENFOE
RN DEME - ARE~OEBREEIZFE LTSI EEZOND, T, HEBRROBRELTHE
5N5T4— RNy &Y, BAKEREIBELLINATEY., 7Y Ty FEVWSBATER
LGERARNNENEONATLSEER D,

RIZ. 7O RHLBETHD. BRESHEEENOLDICET 2EREROER - €€ 1263 5
MEIZONTIE, 6. FET7IFALICEEHLEEBY., 2ESMTORBEOERCFH-RA T4
RNUMTOHEBFICLYERREEZEDTEY., LLTDOTEHH LN, BENRFEF>TETLHRK
RHdI D, BABRICHTHIUENREN TS E LR D,

BERMBERBMCEOBAMDRIZONTIX, £2ENEK 6. BRAMMRICERLTWND, Fi-.
AEHEBITOTSLDERRMTORRICOVTIE, BEEZLOREERVEERRHMEARDT
TITEORMY FLOREEZUTOERIRILFTF—TR—LR=—IUXT2HLTWS,



Xhttps://www. enecho. meti. go. jp/category/electricity_and_gas/nuclear/rw/library/

[ibrary06. html

0. MEFHEDIEHSEE L JERR
RS (RRIFHE)

SHROVRFAROAAFICEAT H12E

PalTPe 7

S REEMNSBEESE T O Y 5 L TIEEA
MEENHZRLELSEDZENTHEMELST
WAIEMhD, MAMEREEMOLIIZDONTIE
WELEICEMMICEAERNZ VDD K S GHR
Z5Z. —RLT TEROMBALDIZXT SiH
BRORLEOEM] ITRTHESIZHIEAL
nd, COEH. IRARBRRZERASEREN
[CRIETH=HNDII 1245 — 3 VEMIORA
£, BifERICE->TaR FE2EIRT 28
DK, ALHEEVCE YT T—2 L EDMDE
DERMWMDEY AH, AREAERZRYECKRRE
IE~DEELZREEXEL T, 72 b hLDFEKIC
M CHEMICRUVBO C EARETH D,

BRI BFORMOERL EARRKEE
Y& CARRDERICERRICHIETESD K S2H
Y#L, £, BFETERL TV LRIOREH
DEAFXRICEVT, EffEOaIZI2=7—Y
aUROmELBRFICANTE-AMERTOY
SLE®RELTVWS, ShoDEMEEL T,
72 b hLERICE T THGEMICIRYED, &
. IR MEIRIZEY 285 E, HBLSEXE
DOEBEADOEMEAFK L L THERYHATL
<o

SHIE. FT7009 FORROMEILE A#
BRLRELLGDZIEND. EEEMOHARERK
REBEBRHABIDBERETHALRE. IRIA
v MAHDEKIEZEDDIRETH D, F=.
B4 DERMBARABTTHFMICHLEELT—42
VPHREAEAHITARTHY .. SEREEXHNHE
WHEMED > TEIMNIRMRACBmEL EE
TORICLERLGXBEBERELGYRF/S, LEN
2T, NLDREBFALTV O LEER
VEEDORENDLELLES S,

EXEMTOMRBREEHNICHET 5444
HDEBELEEBLTIRD AV MAH ZERIE
5, £, 70029 FrOBRTRERE

(. BANOEMBAHCEEBICETLIEDOTH
%, EEIZ. WO DRI, ERLRME
DAL VBONEDTHD, £z, #l
BIZ5| TR EBBHLEREFESTOREEK. ER
HADRERELZL, COLSHARE. B
BRRICa Y RABBONEZEDIZEELD
T, A—Y—IZL>THEBEHOHIEME L
TEATES, £, AR EHETIZRELTL
{ZET. 79 MNLTHIERDMEBROR
DEDORL - BRICEETHEEZLOND,

HE. FEOE#HEZRER. SEOFEMEHET
T, BFERTORRGEHLTY Ty MEE
ELTEALRZ, §%872 Ty MEEED—

DELT., BANDHERREHET S,

10




2@ WG (rhREETER)

MR

»t iR 5

79 RALBEITEDIFTAAEIZDOWNT., #A
BFEEEFERAVWTEBNT S EEZHEFT 5,

SELBEMICHEZERLGN S, BXL2ET
DEDHONGEEZBZHEIT. 77 FALAIC
BIF5 THFEEEDOLS 1T 2EREMR
DR - R# ] OEFRICAITTRAT S, MX
T. BEERIRIILF—AES METHEEE
MI—F T I—T| TOBREDE, 17
LWBICEFH-Ha3Iay—23rvy—
IWEFRALRHRBEORES TKUECHMY
=] BO=—XIZM Lz & OO EIERIZ
HOBZOBEZOIRMEMRILLG EZRETLTL
o EnIT. REXMAEINEA TS FHFERET
PHEAFICEVWTERSIN TSR EDST
BN S HEMFAROTIREHAL . XEHAE
E e it DIEARREFENCHZIL T TS,

7 MALBRIZAFT—REITOERZRSES
BhzesrbmIdl s,

SHRLEZEBRETO TS LTHONEE
EERALOODZETOXMEEBFZMG L. &
PRERICATTRAT S, BH. ELALKS
MREZEVEEICONTIE, MERRASOFE
CEDHBEHREN 2019 FEFE T 36. 5%FE
ETHo=DIZx L. 2020 FE LRI 52~55%
THRBLTEY., RRICHBARICHT SEEE
AEE2TLD, 5l ESHEHERLEREE DM
. BIBHNTERRERCRXREETED. EHE
R, BifTOEEERLEEZR > T,

11




28 WRFEARERREE (TP ) OEE

12



A BELRIESHEREEYOLSICET HEINRARERER

LhifERSE | HERM -4/ =23y

BFYERZE | BRIRULF—FEN - TRAEFMRSEEZYRHKR

RFARBIZHE S TRET HELANILEFEREYO S B, ML NILLLE
RUSVEEMZENRET HRRELSS T 70m LI ISEL. i TFEREL
DHERDFABROAINI7ORMPBEMZHERET H-ODE=F ) V&Il ZE
REL. PRELSEZXZOMAFRLZERS., T, SEREFOXRBLIZHVELEE
DEMARRAEND, BMIRELANILSBHTELS . ADBRICHT 5EEETER
TEDILARLTHDI V7S AERICEHAL. BFOMHBIELCEROAMERD
BRho., BUGBNAFEORARVEILZEL. ELL5BAACREEZHS.
B B BAMIZIE, FRELSREROFAEBRORIMGERICEYT 5012, ERD
WTRBICBESA-PRELSZRE L -EYROMTEREZERAL., HE®
HTFKREE N o=, HTHEERERET - EREFICLDELGT 2 50T 2 FE DR
PO, AINYTORDERORMICESHAEEHER A EDHEILZIT D -ODHKIM
MAEFZTI. SoI2, JIVT7 SV AEROERS, SRTLE, FRMIEWVoT
BAAFTOTOERIZENT, R2ROEBRFEAZORIMMIBMIIEEEITEL.
ZENOREMNLGBIRAFEDREETI. choZBL T, BELANLKEHERE
ZEMCHTLIEREROER - RELBREGLSOREEHET D,

8 B | EEEETOYSL / BEEREEE (Jodo ) |/ RESHE

1987 EE~2024 H£E (FFE) - s s
(37 2B SEHEK BEEt / [TRLF—ESH

§J\
HrfEETfl - 2005 £EE, 2008 FFREE. 2010 £, 2013 £, 2016 FE. 2019 £,
=T i By #3 | 2022 £/
# T BFEETAME - 2025 £ (FE)

X |B - REAEXF (R

THZEON | gmma AR e cRu A, 3. (3) EBR
s 45 g5 | 20174 | 2018 4 | 2019 4 | 2020 4 | 2021 4 | ##9TEE | BPEE
(EHM) 209 167 179 177 204 936 974

13




1. BRADOEL - BaT SHREARFORR
BELANLUESEEZYVONSCONTIE, #NEICEWNTY TITLSE0REPEK. LohE
ATWS, BATHI, F1ER 1-1 [SRLEEEY. BELANLHBSMEREEYE LT, RERELAIL
CIECTLI~BIZEALTURZEDEHZEELTVSD, B TE, BELANILERSERERREY. F
LRIVHEFAERZENERT L TOSEAZ L, ELDEAT, $TICASGEHAERFR, L JEE
BEFOKRIZHY . AREAFRDUEITLTERSNATOIKRREICHS Y, —H. BRIZEWVWTH, FiF
BRI ONTIIRFATA FSA VG EDENKRESN., LHBEORERRICEDHDE TEERICLE
BREBENBHEINTOWCRALLELGS TS, COXILTEERDT. BERTIX., FHRAY M
[CETHEBRROARERZEAL T, NDBORKREO. MERFEAEICET SARNRERSNT
ETLAN, BIRELTRERFBICKDUDBRERFFTEEATOGN, LEN-T, EXE (BX
MFEEE) PNABICADEEDLND LD, LSGEOIMEBHZERENPLEL>TTLDD,
HFITLCTEE L THHRFRELS TR LE-REIC OV TIHEBRRMFAREZHEL TOBELNH D,
Tl RBRDL S —DOHRRELD, VT I VAREMIONTIR, BEAEXHELHESF
EORERELTOEMIZEYBAREMTI VTS VAERBOMINTHOATETSA, EXEDH
FHIIL—IICEKYBAXRRATOBIRALELG>TS, BFAXBRD=-OICTEEDEA LT
EROHTORRAICETHIL—ILFIZDVWTRFEDOBENH D,

2. MREARDOARE
2—1 WRRAKOLSEER

MREMAFEIER KieE
ARPFEARFHIRBRGRE - EE
EHEE 2— (UTF. RtV 5-)
REZEHA A4 (LT, RERED

(1) MTFERBLSAERMSECRRE
(FR3 1 FEIFH T ZRE NS TR AR
HER)

XESfM2~35E
(2) BRFHREMEEEEEVI AEMELSR | #HlstE—- 54— E— (UTF. E
E& —FT4—E—)

2-2 EMRFARREOREAR
(1) #HTEREBELSFERMSECRRE
<tHERBHI>
PRELDICELIRWMBEETIE, LAERIT 1 OBFEEDITERITHI->THENS 704 — L
UEDHRERENHERTESZ L, BRORMA T avohromELHEEE £ RN THERR
5 L. RULEEORBETOHM (300~400 F£IE2E) ITHITEHE=4 Y VT EDRENERE
AROGNDARICHD, COEEZHFTA. KTEOHTEROIEHI AT 2Tl 570, &
BROMYPAMEZTEALITHEE T C LA CHEMICAE TE HEBRMOMARE®L. HhTERDH
KTk, TRE. AINU7ORPNGREREFZERL. BHORMA T a o 0EDMEZE
HRITHENEREL D, COEMND, MTERBENSTRFEORABIGE F THUVICHAHEEER
BRUEBEFECTICRYBE ZEATRAE=2) VI DREITET HAINY 7ORDEBRORBIC
DI-HEEER A EOHILZBME LRE, T, KREGHECH TERE LS ERGELRE

14



F/YHLTRELGDIERITERT UEIMED ZRITHG DM ERET HEIMORREF LRBELIER

&

<HEXREAR>

FEXET HA-ODRMBRICIRYBEL,

PRELSBERICEVWTE=Z2 Y VIORREPBICBESNDIAINIT - AREREFHIZTDONT

BRI R DR L AETIRET &

’— ~

172

EEBIT, BFEREICELWVERSR SN, MSEREEY

BAZHBTHZEZL ) VI ~DERENRFENTVDR DT 7 4 /1 o —HIiF I DL TRERAIFR
REXEELI-LT, PRELDIERICEITEE=2 ) VIHBEORFEEZITo1=, . DAEIZA
(MY HHBRE~NDERZZEIC, PRELDERTRESNSREREICIE LEZRTDF]
HAMEZDRMICAETEDIRMORMRFZITOI L LLIZ. AINYTEOITEMGHERERICO

WTEET ILREMAREZTHEL. REMRODELLIWE, REME/S ZL4<

FRETRELEA RN

SR D HHEHORIMA T a v DBFEFZT o1z £ERRTV1—)LER 21 IZRY, F
f=. 2019 FEETORMRAKH &, 2020 FELUBREOERAH 2R 2A-2, 3 [2RT,

gﬁtﬁb‘ﬁ:zl.\l:'é'éﬂ-

FAFETE B (20154 ~) | 20194 | 202043 | 202145 | 202243 | 20234 | 20244
T e
LT Y T PR )
TG A HE QAR LRE
BRI = (3D dth 58 B 58 R X R B 2 B AT il
P R U
it ALk ety Anel R T
S e T — 5O
3350 57590 43 0 SR D B B
NS SR e B kA EAERAT SEMHERAT/BLIE | ENRAEEAR/R . BUBRAEELER
5308340 FE U 1 B A R A D AR B
S hEE BN 7)o BOFME | SRAERERE 0D bt 8 A PR/ E & o
. B B 17 0D SIS & o SR HE AL 53~ OB £ A8 5 U 7= ERRE O 1 - B9
|. BB AT SEMRTRAT B AR AT
S B B AT AT 7 0D MR Aot
H S F R (AT DR AT B 1 1R 54 A R 0D R Wt o0 B P ey
e R B RN BB AT R
ORI E ST ERODIEANERE P
BE{E iR B DR . AR DR
HfiA TS ar DBE R
eyt Y P Ry Py ————.
SUESAFREPHORETIN BRI T —SEE TS O 5FE

I. [ « E2EUH

N ~EERE - &K

EINTA—RIZ B

IKHEAS/KSF T THEERS = ]

2A-

1

15

ERRTT 21—l



REERE BRISLE—T
B - HRAEER MEHEREEYHER
BEDOEE - L DFIMT

HEFHEEES

FE  HIE #— (GRLAS)
BPHBEEERE - ST EE 52— ZR.E % (HEXS)
ooy MN)—F— . HREET £B . /DE Fit (BEEEXD)
£8 : mmﬁ&;:ﬁ#ﬁx#)
= FB: 8 HFx (EsUEEA)
FROXN EB-@E W (BLKE)

nix - BEREE OFfE - EFARICHT HEE
ERER - AW - BERHRFAS LR, RERIHRSH. OHEEZ |- 3t4 2E=
EERBHARY - ORBEDLE 21—

EXORTICEADLSHBROCT -2 ONES

20-2 HTFZERBMSBEBEHIRABR TR DA Y MAFIR (2019 F£E)
REEXE BERIRXLX—F
Bh - ARBER BAEEEYAKSR
EZOLE - chikOFI#T

SNEREFHER R &
RFNBEBRERE - EEEEL 52—
Fadzy b)—F—: RIREH IE AR #— (REXP
8 KAR EX (BFXHP)
REHHAH E8 A8 & (B
Javzy b)—4—: AREE £8:mO AR (RIEKXH)
ER: B =B (REXH)
FEDEM

OFRE - HEBIRISHT ZBS
- OREBHICHT 2HE

hE - BRRR OFEMNLE21—
R ERR R - HRRS A7 T I S FRARER.
ERREHAS. NERRI RS, FERRESS

EXORTICEL SRR T -2 OMEF
203 TEREBELSFERMEELCRAFET RO A 2 MMEHE (2020~2021 F5)

<HRBRE>

EZR Y VTEMICERIBRETE. BMEOHRRRED L E 21— @R €8 C THRELS
BERELTORMEYICEHTAMAZEYVELEDHLHELBIC, ZERFHBREFMERR (K244 %
BL T, BIFOHRRMOFE OREZHRRT DH-LEHARMKE LTHHESATLDIR T 71/ €
DY —EMH, BEEREEYLSDE=R Y VT ADOBRESEREICEV EEBH LML,
EDLT, WO - ECT-fAZ - EOKSITFHAT 0N, MAT, TOFBBEREEDLSIZF
AT EVNSBRTEZR YV ITDEKFIZRLIz, ThoDpRIE. FEENPRELS IR
DEZARV T ZEHETIRISERATESIDTH S,

16




,LUU
/ 7360
¥

7 ‘yi]—
& F
g | & g S| A
= 8l g X il
<.
ik Str—7)

(BEEX DRMEER)

I 11
o 1%
(<2

] ”‘ .
P -
ERT—J LR
EhEIEA

204 KT F AN Y —ITRDRMEREBRDE (BIRDERIEMER D L AMEHLEE Z 1R
ELERT7ANRNEIH—IZL DV VEIN - VT HHDEHRIFER)

REE=ZRTOHHERERMORKETIE, FHRT D

F-REENEFEE TAMAROTHE] (K24 b

5) LT AL E L, BERHRUEARIHERR —
fzo BAFHTR. ABKRVOTHHORBERE. & :

EHERUEER, LNRRRES LS EORMEEE |
Hit - BHE L1 b GRS ORI £E U CRERAE 1 ¥
MY, AREEBEROERMERNLOL L=, B ] g
RFEORRES RGBT AT, BEEA D B0 I A N
REMAORANY 7 EFHET HBOBERHE L TR 1IN\
MTE 5, I R N
HiA T 3 ORI TR, hHEIZE T 3HREL | ANE
7 EBUORA BB EF OHNEICE 1 BEEEORE AL | i
% . ALARA % BAT OHB2 D ER YA A 08T+ T4 a s | |
DY AHSEICHEE LTHEL, KA 723 0) R S S
SHCET B RBNRE R LI, Eh. RS £ EBK L]

() 36mm

BOHHE, LT RNEHT-Y OEERER VLR
BREBELTHNRSA—4 & LEBEBTRITESER  H2A5 A#ARUVIHEAOBZH
L. ATAY PHEOEVHASEFEERCRIFTHE

EERALM LI, ZOLT, BHEECH BT IAINY 7ORHEICRIBIRBOZE ] H
5 TREHOBREDOHN D DELWARHOEE] CELTOLRAORTEEHRL. S THEAL
fEBF R, F#TA TL 3 L ORYAHOCRBELICATADEFEO—DICAZC EEHL,
2Lt CHOOMER. BEIRLCH LERHTOERICRIFERHFTE L TRBTES,

17



(2) REFHEEHNFEERZEYF AN HELHR

<#HEBH>

HAETIE, BE U EOBXARFAREBMOELBENRESA TS, RFHOREMOEF
ETRELEYDS> S, V)T I VRFEICEICHERZZ L ORIBRHANTRELLE->TWS
A, INFETREFAEXRENBEIMICHFIAXEZREL. THICHRBT S ENTVESIERL
T&El, §%. ELBEOARBLLEROEMFANERN L., MIXEDOHNLHIHDERZR
BRI VTS AYDBARAEELRL TV ZENDETH D,

ABETHEH. VU730 REROMITOERADREMDEILE LBV LGEFAETILORHZIT
2 &T. SROBIAERBEOHACEREROHEZRSCEEZAMET S,

<HREMBABEBLE>

AEBETHEH, RFHAREFDOHKET DIV TIVRERBODES oL LBIALEDILKREHET S
LEBIT. FERDTV—)—REREZ. 777V AGEORKEEICHAEIT-EHEZE 2021~

203 FEFTOIFEMTERET S (B2A-6), Fi=. B2A-TITRT KI3GTR DAL MEKITH
REFEETER L=,

2021 EEX. RFHERDORELFV VTSI VRAERE—REM (I ) [CHARMIT
B2FETOTOCRICHEITHREMERNTHELELEIC, BUBMITOEROBRHETo1z, £

=« VU7 SV AFIEOHEERICAIT-SEODIREFIZOVNT, AHEEXRA-REFEITo1-

SHB3EE SHl4FE HHlSFEE

ML= = > | - = >

DTS2 AEmahE- A>Ty DS — SBERST

1> dyhEhE HEEEE
BHRAET |« >
v ERROBEBR

BFHETILDigEE

EHERe |+ - - o
EES F3EIEE 3B ENE SEERT

206 EERRTTa—)L

18



REERE BRIPLY—T
Bh - HAEER BEMEEMHNER

EXDEE - ht 0¥

SHEPFTEE AR
TE:HO BX (AHEXH)

A E— - T4—- E— =8 FH WE E=AP)
Faszh b)—5—: fEIEEE £E-WE & (E#iﬁ?
§§ : K —ﬁm%cmzazxsa)
CEBEH O E ( %)
FROXIE ZE N\K £F (KRAD)
F8 /M BEE (BRAEFEFSY—FUR L)
s - BERA SR UE BF NWPOEASTHIRLF—T+—5L)
%%g;ﬂ:ﬁﬁ HASHILTME. %Xst)EE. HXa4t

BEOXTICEADLIHBROT—2 OREE OFZE - IRRRICHT HBE
OREEFICHT HHE
OMENLE1—

20-T T RTA T MAHIE

<WHERRE>

(a) AOTR:EE
VU7 S RAEREDMRE. Eff. BINE, —FKEE. NT. KE

SSA0 DY VTS v AERK 10t ZFREL - REBHRDFTELSIVIICEELTERL., RV
SV TNV—FRITHRA LTz, AR, BESEEDOFOH A XEHLEL-H. REBRBICHRY
MZETW, —RREZT o=, SV U TSV AERZHESFEERITHAL., FC00 D1 >
Jwv b% 1028 (%9 100kg/{E. 300mm x 300mm x 155mm) & L1z, WERIEIBERNIZTREL TLY
Do

RiE AR, —FHRE —XRII., R®E
HEXER (KRB & JUT5YAE B DYIRT, JUTIVA&RE (SS400) H'5,
Fh GEH) nBIUT5Y —BHRE 1vdyk (FC300) %1001 (100kg/ME)

AZE5tIDET10tHEE @WLTHE (BHM) HEL AETRE /% GRHF®)

it

T\ [}

£+ AR R
F S T vavhIS5AME
TES L RE

PL—HEUT1ORER. HRIER, REVES LT EOER. Bafk-FIIUT A - 27

2A-8 MIFEIELEDFEN

19




FL—HEYT 1 DHEREDFIEE

FL—HEUT 1 DEFRESNEEICOVNTIE. CAFETICEAERNTOBFAICRYBAT
ERICHER - BRLTCERAEESEICLELNOER LI, -, BARETILOEE (NI=x
FERAREICK HIREL) ICDOVWTHBEICLKIRNZEERTORE - FHEZITS =8, "TEELRRY /)
SLHBNTHIRERHEMEV VT I VRAFHAEMOBEEL LTEELTWC ZEEZRELT,

IRRZEHTVK LT, —ROMIBEEETNITEE. PHBEELTFARELGT R M EDOHRE
THREMCONT, FRMERRNEENTARELR LD, BICERANAELLD, BETILE
DHBHDEDLRHZELERTE, BEIR2-9DEEY ERY, FL—HEU T4 HHERT
ETWBIENERTET,

(RERRE ) (R9397¥-F) (#&EmT) (#5EmMT) (#HEmT)
B A, BILEYIN, —RHRE A E2 1Vdyk
JYTTYAFHEE TN, PIT R OHAE{No.
wEss1Ea | A07-00184CL —— mma |— mmA o 139208
— 1Fr-
wEss A | A07-00197CL | Tl 558 Bl
RERR IR A07-00232CL. HC Hf5C 5 {yd9M6fE
— — 2Fr-I8
RERRAER A07-00237CL #D 2 #5D Bt
rEmgswEa | A07-00242CL | oA #me | o mme | EE 1Ty M6fE
-
GBI/ D4, DS B
IRELT YTy bMgLE WA
LTARR 2359
mm/n EmTsszcoen) | e
[%i_(i)%;hﬁ%] sy | 237 Geeme) | s |
) ,
JYTTYATHEE{INo. [Cmwn caEme | | Ba Gissm B[ mE | | mar-xz cezaw B we ]
@EZme 1358 | CLM170-2180001-Y0007  + S BiFAA | SFAA 1Yy +20f@
e 1Fv-Y8
REm=24Ea | CLM170-Z180001-Y0008 | > SIFAB | SIFAB B
REBHIEE | CLM170-2180001-Y0009 > BIFAC | > BIFAC ljl YTy M5ME
RERLAED | CLM170-2180001-Y0010 | > SFAD | S| BIFAD Bl
REBB KA | CLM170-2180001-Y0011 | S SAE | S SHAE | e 13y MsE
HBEY-NCEBINTOBEY  KUMIEON-YEYT B
RIE B THRSNTVS A (3R B — FFf A
I THER 2359
OB OIELA Y

JubkieL TR

2A-9 MIZEEECHEITE L—HEY T OHER

MESTREE R R UL ICBET DR LM DRER

MSTREERRUBIEC ICET HREMEHRT 510, BIEYMZED. UTDHRA 2 FTREAR
EVERREZRRL 1=
LEENTETLEOVTSVRAER
HLIOEIRORTHRRIZE TSV 75V AER. MIERARUVEAEFT
i, SERESERURRE

Ffz. BELA 0Ty FRUBIEVORFERENY VTS5 D AAEBRETHS - & THER
TR0, BERREZAE Lz, AEKEE. FEI0IED 5 500-60, Eu-152, Eu-154& . RH
AREBEKLURICRES TR INTCs-134, Cs-13TD5#FEL L1z, TOHER. VIT S 0RAEED
AR CMITRICEVTREICELEFIG L, FEAKRFOREREICHLEILEIG,M o=, ®

20



ELfzA2 Oy FMIDOWT, BHESEL-YDKRSREEREEIX, TXTOHABIOVNTIRELTTER
HIEREXREBETHY., 2V F7S5S2ALAR)L (0.1Bg/g) LT THBIZ EH5MHER LT,

MIEEZFHRRA, MIELEICSMUEBEEOCEMREKRIEZITV. SRIVIUVTSVAERER
YKk S BRI EY I TIROBEEBIZDOVWTRIFZFTLD., EICTRORBAREINT,
o HEMDHERIZDONT, EFHRHZERICIIEREDATIITEL LLIIBRIETES
LDERDONS,
o JUTSUREBEMYHSICHI-Y . BHEXELLIERFIT AN o1,
o SHDEIMLETIE., HEFBEROFTRIIELTWEWVERTH -2 D, —ROEXE
ETHO VTS VAREEBORKWIIAIGEETHDSEE X D,

(b) BHEBICLOIRFAEAER
BREAZESTOERZEZRET, ROLEBYREELTE LD,

(hREAZRYEZ F-HE]

E&LT MFEQHEER] OTT ECHEHELL, HEXEEDOHIICDELGEHR L, B
RERODIHARHEEAFICOVTEREFL, JUV—V I —RETITBRERRAT Y TEENIE
Cr—EDFHCERAEEZERMICHREL. BRICEDIRNE, FEMIZIE, VU7V
AEBN—BRORY 5y TERERAKICHEDN., FE - BRASADS I ENEEND,

(ZEDEE]

BAXRRAATOBIAREZ CNFTULICEAERDZ LICMA T, BLEVLE~DREZA
WE, BHAEFRNTOVTSVAEREFRAT HICL>TOERICOVWTEIZEEY L
BENHSb,

HHET, MIENOBERZHEZ. [MIBXBEFICKDVVTSoRAEROREY HKUNZEET
PHBEZIE| ITBLTHIROEBYEREIN, ROEBYELEHONT,

e JUTFSURERDML—HEYFT4IZDOWTIE, HEOM. MIBEEZOCENAL
DRDPEETIERLEL S, FE~NOEBEBOBEIAZRET H-OICHL, EHEXSE
ZENBZ-AERICAE>THERLTVW ZENEE,

e FrL—HEUTADHERP., —BOLDLEDEEZHSI=HIZH,
AEEBETO>TW ZENRE,

o HUTSURRBRBEICHBEIN-ZEMEIIOVNTIE, PUVT7SVREEREERYESINT
EXEZOMEOEMICE L., EMMEKRSRAEEFCLYBERETLSIZ L. BERE
NELRLIEBOLROOELICARERETHS.

o VUTISUAERBOMYFEWNIHIz-TIE, EHEEEFLDOHREC. DEICKHCEE
TEHMBADHAZITL. BRABRAT—VRILT—DEZZEELGNSENDERFIC
Bo L TEYEAIEEED TN ZENEFELLY,

e BIRALEDHIRIZEY. RENEAERLONT . HRELTHE~ADEFAIBNLEFL
WRIREZEAHLTWEZELEETHDEN DL, FHIEDHESEEICHIT, EHER
NELEO-EBENTEIREOLRLED. BEREICEVTRELINLIBEZHL,
ICLEAD, BRICHEZED TS ZENEETH S,

REZICHIE LIS

21



3. ARARDOERE - TR A Y MEFIF

3—1 WREFAREHE
EMEEEOMEFAREEEICOVTIE, 2. (2) BSHEEEOEERNRICITERE LTREL
f=OTERENTLY,

3—2 #&ESH
BiTEE (FH)
ERA AR 2019 & & 2020 &£ E£ 2021 & E
(1) e FERBLSREEMN | FEREV 22— 178, 943 149, 555 143, 531
SELRRE CFR314F | REHRS — 27,181 28,270
ElLTRARATRS | &F 178, 943 176, 736 171, 801
HRERERRSER) ’ ' '
2 RFAREMEELREEE E—-T1—- B B 32 288
Y PR AT e S A B E—

3—3 WRBERDEME - TRT A2 MMEH

BHEREEDOI A AL MEFIIZDOWLTIE, 2. (2) EHEEBOERABICEHL-OTS
Bahizly,
TERBELSFAERMESECMARFICOVTIE, #ITHF—N—& LTRERFARHET. BRRBKG
XEtt., ERBEEES LV oz, BEYLSICERFRT 2HELNSHL. EEERXBEITLINDD
BRICETDHLEVELONHEDL LS ARMITEITO TS, £ BLANLBSTHEEEYOHE
WMyt BT ERMEART —IEET LMD, N0 L7 EAMHF—LLTSMLTWS,
BEFHhRERSEEEREZEVIARMBEILRBRICOVT, BHEERAZERICIK. YVTSVRE
BOBFRAELKEZEDNS-O. EREERK, BRFEE. BAENF TH—N—LLTSML
TW3,

3—4 HMCHARRRBT—2 OEREKL

AARR/AA - F—ILEEOBH (MHBEEEOZAEFIRELE L THRRARTEZFMHILLL, £
DERZBEFHCHVTHEMIERTSL) RUATOD Y FOBMEERT 51H. &
TOP U MIBEWVWTIE, MMMEIRDAV N EERT I EEFRAET S,
AAHICEHEOLWEIEIZOWTIK, X702 9 FOBMEREZ., 70 FSMERO
BEICKYBEIZHELTEDHDEDET D,

Iy rSmEE, AAFIZHLD., REELTTRD ) MR (RRZHNEOHME) £T
2. A2y FSMEBTHRNMEORIRWICOVWTERET S10DET 5,

BHE. TAC Y FSMEBTOHMMBEOTIEVIZOLWTOEEE (UT TMHEEE] L0
5,) DIERIZH=>TIE, BFEXED EXWREARICBITIMMHET RS AL MZBET S
BRAAFSA4 2] (FR27F58, SM4E3AHRE) £5EICLT-,

22




4. BET7ILTY b

4—1 WRMARBE
FERsER qJFEE]E*Z;EHg"'ZOﬂ Hi%gg*z(;())22~2024 g (EE) El
(1) M TFZERBNSER | MMTERELSERD | LDEERZTERTSL | T3 1 FETHTE
ERMEERARE FAHEBEETEUCICH | TREELLS. B8BIC | RENS AR
(FRR3 1 FEEITHT | HEERRELEBEET | M0 SUEEO=R | ABNET L2 L%
ZREAL S MEER B RERE | ICHRY L C EAATRE | TR W EAIET 5 | ZIT-BEDELE,
REER) BEZRIVVIDORE | O E, TR
[CET D, AINDT | BZIBETL-HOE
PRBEBORMICH | RBHEZITO &I,
- HWAEHER AR T | BB M ERER A SRR
VAL BN WMOEBEITI .
Fr=, DOTEE T EER
THLETRELLS,
aRITHNDHEEME
D =RITHT3 5 7 % 38
EY HEIMORFEFERE.
MTRIEZIEET 51
HDOEMBIHEZITD &
KT, BB
XERTORE LT
o
2 RFHRERES | —REZKFEFTOMIT | ZRMIUBOTOt | SHSEEEET—X
BEEZEMF AN | O€XZEAHT D . REEH. BFAT | 2RFrcomIrot
FERE AR BR TIDBEEZERT | REILEEZERLIT
%, . REELREIF—R
T LARE D ERE % £
ERN
4—2 WREARDOER
RIS B EPFHE]E*?-;'E;())W"'ZON RE - Bx ﬁ;ﬁ *ﬁgﬁgiﬁ/
() MTFEREL | v TERBELDERD | OLDHEBROFAEE | —8 | O=ZRTMAIG
SIAERNE | FAEBEERTCHCICEA | I2, LAEERFEIOK | Ef | HEOREEE
EALRA% HEBERRELEEET | B. UnHEHROZER. O [ZDUWTIE. EE
(EFHRST1HE |[CRYBLZENTE | 2V —FDODVUE DHMBERETO
FHTEREL | GE=FVIDEE | . BEHERLMOEHE BRAMZRET

23




7> e 5% B A HE 5B
ER)

&3 SH. AI/NY7
PEREBEORHICH
- OWEERER AL HE
A a

T, KRBRGHE®
2R D R
EERBRTHLETRE
Ehb. BERIZHADDS
EHED = RTHIA
DWERET HEAMD
FMREE. HTREZE
B9 5=-H0RMER
175 L HIC, REL
MBS EXIET 51
OOFEMBHREIT

E. ESG EFHRIT
NEBRTHE LT,
OFZFREMIRR EL
5 10~HEnREEDRE
EIZBEWT=REEH
HGEAERRRGEED
Jabr2aA TERAK
L. ERNGREROMBITIC
K YBRBAEICEAT
EFHRAAERLT,
OMPBIZENTEE
KICRET DIRILELE
(AI/NYT) OB
E. BFEKEBOEHHME
P, HEHYDERE
K. BROBKEHK
EEFINTA—FEL
- RRERITHRTN., &
AT aroiyia
HORBILICEDLF
BRIZCHEZZEZHLH
IZL7=,

OInoDEIE. F
KNS EBBEEEMNF
FELSDHRFTRD
ONAFHEZHFAE
B9 5. LniaELER
RORAEDOL S5 EEET
[CRIDEDTH D,
O 8 % % £ #
(2019~2021 #E):27
HOLEHEMREX4H)

LIENH DD
ZNIZDOWLTIE,
2024 EFEFETIC
EiExE1TL. BE
ZERTEALHR
AATHD,
OFstA T 3
VIRTRIZOWNT
F—FEDEH
HERLEZDH&
THdH1=6. 2024
FEEFETIC. AT
L3 UiEEL, 'R
LIS R
TxBEILFEE
RRTEHRRA
Ho

(2) RFNFEER
EERREY
| P fitT R B
FER

SMAEEETIZ—R
HEeFToOomIJot
AEEIHT S ,

OFMIFEESEXTIE
DUTSVRERE—
REM (4 >Ty K) I
BRMITEETOR
DR L MIEST
EHFEZ. VOVTISY
AERBOEY HKUNZE

24




THOBEFREHZEMEML

T=o
4—3 FEEHEIE
F£E EofwmX | EREESRER | BERESREER YEr e Z D fthx
2019 14 3 RS 04 144
2020 14 0 6 4 0 2
2021 2 0 2 0 2
ERZE~DFE

JOr2 A4 TOER
H-LBOHhERNEFETHS TAMARVTAHE] OFFARBEDORELDEREEEE

* ZOMICIE, STRRFRHEAREITL TCLOIMERRREBREEE. LRE~DBH . EFHEE.
BREXTORK, TLRAVI—R, ZEOHHEEL,

5. BX7IbhALA
5—1 EEXT7IFHLOAE

BELARLESHERZEDOLLS ZMEICED T HIZIK. BLROKRFTIEE #REMICERT S
DHENHY . BRICERFEEEERT S L TEEEOHIBMIEEINS, 2T, RER
MR EZERT 5 L TCRELGRHTEEREHARBAREBEE CLITREICTT 7 FALBEEE LTEE
5,

CDT7 I NHLEENERShS L. DFERELSORFNBRMEBEZ LN EEAILORERE®
MABHRET. YV TS UAREMORENODABENLBIAFEORILIZC T TH#ET 210 EAE
%o

Fr-. REMICENBEZEE LTVWSFEEOABEDEOICZIE. 7O MALOERICEYFLNT:
BREZEMAREADAE LT —ROBERICELESHNAMIZREL T BELH D, ChizkY.
ERANDERBRENH SN, MEERENOLL LY TS5 U ARMEZYOBRAICK T HMHEFRHED
RIDBRDEERKICDEMNY , BEOMBERIZEDENDEEZOND,

25



5—2 HET79YMHILER

7o MhLBEE

BN EEHR

2019 ~
2021 £
E

(1) W TERBLLHER NS ELFHERE (X3 15
BE 130 T 22 R B A 53 e 2% RE R 28 G BR)
FRERSNDDRELDTRERDAT/NY 7 RDE
BORYMICEIHAEZHR T SR CHTERERRET
2-OITREGHKREFIER & LT, 2015~2019 FET 24
HA® (2019 FET 24 HEERFE) . 2020 F£E~2024
FEICISHEBORMEARZRRT 5.

2021 FEFRFRTHERE : 6HA

HIRELST DR B EFEBEF
Z. ARIASHEBZHME L
DATTYIFHLEREEREL
fzo EMEFARERICE T DX
MEAFOBREICENT, LD
RAEBZERT OLELHD
BN, ChbZEBERICEET S
ET. PRELSORBICET
5 = DIEFEMED & 5 KT HV
RTEHE®H,

(2) RFNREFEEZREZDFI AL
RFAREMEEREZY A ARMHEEARICE L
T.OUT7S0AEROBFRREEICHE LR SEY]
BEAAFEAOHEILIO-HICHETREEB L LT,
2021~2023 FEICIHEDEMHAEERET 5.
2021 FERRTOERE : 11HB

SIVT7 I AYMOBFRIREIC
[T T, RFARBHRHA~DHK
HMLXRANBIAETOY T
SAF—ITBTEH. U7
S U AMOEREEEAH - BF
RETLERBET ILELD
5. BEEEXEREISET. B
FRETILEEET S,

6. EET7IIMHLERIZEDRETOA—FTYT
MEEEDEET7Y FHLERIZERAETTOO— KTy TH#E 20-10 (27T, HTZERENS

MEERRICOVTIE, 2024 FEF T, RFHREMEEREZEDF ARMHEIRRIC OV TIES
M2 FEFETHRITOMRFAREMGEL TRET 5. COPFRFAREICEIY. 5 -2 THRELERK
WHETI FHLBREZERT HEEHIC, BITHTERELSZMTSECRECOVTIE, R
EHZRFEALNGHRACRAEZED TOCEMNEBROEMBICETOIRBE L LTRRELTNCC
LEBRET D

26



THI0ERE SM2EE SHAEE SH6EE SH0EE
(20185 ) (20205 %) (20225 %) (20245 ) (20274 ) B T obhl H
l —_ e =] | | L 1
I I I ‘ I I /7 1
T4 v UFE. FHEERL
| wewesmen | 1 PREAABREDNL ) 7
IR RIE SR IB B SE, RAT PREDEBEORIPICE 215
@) HFERm HRFBE A, T ATEEFE HRERT DI, kg
Pyl i ETATEEL | | i > ,,,,,
= ELRE oo s D ne
* 7 3 . BRET L5335 [E D ERE 0D S22 L4
® ﬁﬁ%f?a?ﬁﬁ?%ﬁ%ﬁﬁ%igﬁtiﬂﬂ,/ %%zﬂLﬂﬁwﬁﬁpLﬁ
| BEHEHA T 3 VB | [ i> L il

QEFHEEF | V77 AEEMIEE |
EREEYF

BRATTVRE |

rh RS S X SR HA RS
(2019~20214 %)

7T T RAEEOERN D
BIALER, BRI E Wo7cH
MEEco7RtRICEITD
RN DOHREBENLBINAFE
DHEIL

o) #wxmREoxs

[ ] smmwnrorns [ | a—v-ozm [ &8 GE~0RR

B 2A-10 FBXT I FALIC

7. BRXHE

3—2&EEMAICEBLI-EE Y. 2019 FE(E 1.8 EM. 2020 F£EEL 1.8 EM. 2021 F£EIL 2.0

EHRFEFTOHOA—FKTv S

BEAOEEZHRALTS, EEMGHEALLTE. COIEFEHT 4 KOEFHEMBXIIEEH AT
BY. BEBAICRE2ET7IFTY FRGERTVEEVNRZ D, 7 FALEBRDBRABIL,
WINOHERREELEEBICRE >-EFKRTHHNE S NIFERHEAH L V0A, HTER
BMSRAERMESELREICOVNTIE, 2009 FEICS WEDTV FHLEFEZERTETNS L
o, BERAIZHLTRELGT I MALNELATVNSEVNZ S,

8. WIERHEDEHEER L XGRS
FERES (PRIFHE)

SHROVRFEROAAFICEAT HRE

Rk 5

X701 METERMRARETHS
B, MERRERILT A ENHLLZ LI
BRETE2100. ROARNEELEB L
A, CNETULIZHRBRDARITENT S
ENRETHD, MAT, 77 bHLEDERE
TlE. BEYOUSEMERRT ST ZEIFL
9L FE L TCEROERFRECEBMICER
LT ZE, TRy FERELEE
D ENTFARTH D,

RREERTT. RRAENFRFAOERL

E. RRDARZRELz, TR, 2021

FEFTITAXDEFRMRXARESINDICE
21z, BIEHE. MEIEREZEVDOLS KM ZE
RTEHHEHAL. BROEFEREICHEML
T, F=, TR Pzy b BHRLE
BZRLZENTEZHRHOBELS I EHER
FLTWCA, RRERYFLEDHDHICHE=-T
[T, BLARLBRSEREYOMBLSERDOSE
XELOEBICLYNRMIZEDTLNDDT,
RERFEFTHIELTL

27




T ZE R E LS TR RERESRELER IS D L TR,
EHREADERZEZFALERPE=2 Y VIR
MzFAELTEY. BRICERLTWS, X
E. a2 - bMEEYICE T HTRDEREL
LT, VDUOENDOREZRANTE LA EHE
ELOOHD, BH. FHEEHRZEFALELEK
MORFEICEWVTIE, RELEARICEVNTRE
ERBHBREIR MIEE LS ROMERF
DA EFEND,

FREHRICENTIE. ZOHRRIZOVWTER
fElIcAT CTHRZFICH ARG EDBRLER
L. thEXLDEEZRDLEMNEMICERY A
AT, ZORER. TR NS S AR
HRERICOWTIXFER S 1 EEICHYDT I b
LEBEZEEERTEHENTE S,
FREEHERICOWVNTIE, SIESHmE[M2EEL
B3t FERELS AT M EELRRICS L
THEIMEREEEDRFE. RIADT—ITE
BLTWADT, BXENBZEZUNENICERT S
FEEERTL. NROEBELLDESIC
HEERELIZIATHRREERY ELHTL
<,

RFHREEREERBEEZEMF ARMEAFKIC DL
Tk, EEDV VTSV RAEBERVTCEER
EMMAHEMERIICE LI LIEFHETE S,
MEITOERARVO—RI Y TOERENHAET
HdHLEEBIC, RIFFHIEZEZ HHBOERAN
DRI, EEEOBERICERICHRIDOELEDT
HY. TOMOLIZEL LTRAELTIET S,

RFHAREFEFEREERZMFIREMAREIZON
TlE, A0 BMZEER LTz, S&IF. /Foh
ERELERL. VU7 S AEROMIE.
TEDTHIRETILERETHLEBIC, B
FRREZSZEDH TS,

Tl WG (S5 RiTETAl. e 274

i

xR

oA REL

28




B SLRIBHEREVFOBELS CEHT SEMARETE

LRIfERA

BERWM -4/ =23y

HEIRE

BRIRINE—ITESN - HAEXHRHAMEEZYKR

=B UANVBSEREVFOMBILS L. FREAANGEZREEXY LGV HIC
H. BRICERT ILENDH D, UREXOBEXEFABFT TORMNGRERAERE
AN, EAMGHRZENRE LERBEFTMO O DEE LG HRME XTI
BRL., LOEXFOARLERS, -, FHEERIRROLSFEEZRIRT
EHELS. REF TV a VICHTHRMARELT L TED S, BEMICIE, #
BB, tTKBITEE, BERITEDO TEEMR UV REF MR OEEN
mMEzRDEELIC, BRIZE T HHMBERBATEM O, EXMEFORARR
[C&DMBLS DR T L~NDOFEFNE. EXRYBPORERNKRICHR LI XMEARE
175, T, RF¥EBHERRBMSTEREY (T RUREY) OLE - LHETOS
EEREEZTI. ChoDHEIMBAFKEIITL T, RERAFITDOVTIBALER
REHERT DBRMN L. BEADEINEMCRELRS A T 3 VITBT 2 5biH
BETS5. cnboZBLT. BLANLESMERZEDCT RUREYOLSICET
SEREBEOES - RELERGCUNZXROAREEZRS,

EHREIOISL / FERAREE (oS b)) |/ BRESHE

1998 F£E~2028 F£E (F3E)

(31 %R SRS | —R&E / [TRLF RS

§J\
FrfEETl - 2003 R, 2006 F£E. 2010 £,
2022 F &
# T BFEETAM - 2029 £ (FE)

2013 /&, 2016 FREE. 2019 &,

B - REtXxEF (£:7)

THTEO | BEMRER CLICREA D, 3. (3) EBH
# 4T %8 2017 EE | 2018 &EE | 2019 FE | 2020 FE | 2021 &£ | a8 1T788 | LT EEE
(BAM) 3, 448 3, 543 3, 565 3, 560 3,600 17,716 18, 832

29




1. BRADOEL - RET SHREARFOKR

B LUANLBSHEREMICONTIE, ) SRR OBIEEZRKBERT H-H. REAICHT-5H]
EHEE (AWEE) IKRSGVRRLSZRIEELRY BT . i) TOAEE L TIRFRATE
WELINRLAELTHS. EOEBRRHEOT. EEICESVTHIEBLS IZA T -EHENED 5N T
W5, B 2B-1 ICENBEICH T HMBLNBEOEROKRREZTRT, CZITRT K512, §TIZ

1 V5 Y RTIRIBLSBOBENEATEY ., AVz—FTUICENTH, UHEEIICAITI=
TR EDNEATND, 2. 75 VR TIE, 2022 FHEICKRBHTHEENMTONEFE. R4 ATIE
BHEIYTHAIDETRYAEN-RETHo1=A. 2022 F 9 AICER 1 hFREREE. hT 4
TIX 2023 FFETICT AFOFFELLY A FERETHIEVSKRETHY . I TOEXITEREN
RondiKiR<Hd, UNiGEE O ANLBMER L TS INsDELRICE T SHERED
BR%E TREITRY,

; i
E kA mEmEE e U533 TE S
=Rda ek (R—U>oBEs ) e ’
il o JEE I1IE il = = ==
VeSS ' LEE S I35V KE 917> HIUR
ey — i C1VEEE)  (2whzosss)| (FAVIIND)  (ALFILAR)
ARA> E eebiedidlpacmitic gl
s kA R
(HARAIEL)

XA TUPEIE
BT

B 2B-1 S EICH (T HHBLS DK ©

J4052F:
FRERHZEELNST 558, RELSMITRE LA IILFILA FOFEMLTH A MEFERED
f=8I1Z. 2004 £ 6 B/ 5 ONKALO &ME(EN S THFMRAERR OB/ IN TS, EfEFHRT

HBHRI T 7M. ONKALO DERMEFE LAUITL T, LNBZORE x.:‘F_IEF' BICHEGTEBROMT KD
T—RZREL. £, BAINCh S DFHEICRIFTIHZEICODVTOREZITOTE. BHEHED
EEREIREIE. ONKALO (FATEERD—E & L TRIA SN HAY, ONKALO TEhETHAShTEH
R-RAADHRETY 7T, AINYTOEERMFOMERMELABRETESA TS,

AYT—T:

FERFRHEEEZELS T 548, EEOHMERETCOMELZEME LTER I TTRRER
AR ISEWNT, 1995 Eh o, TBEDRAEFEORR LHR, SBFHICIE CE-ABE0OMFE
LR, DRENREMEZEOL-ODOHEMNREMDERE. UHNBETHERASHLIEMORMSE. &R
BRUREI #XITEH, COMIC, BBORANITELTOREFTIEET 5-HICHhT/KOEE
P, ZTOEHEBICEAT IRBELENMTOATLDS, BH. COMEMTIL. EEMNGEEREL S
CEHLNTHEY. SATIEAXRZETCEHTAENATOD Y MISMLTWLS, 2022 F 1 AIC
A —TUVBRNEREER KB #1OFERFRMZROIIHT 2EBEHAZHKiG, LREOETL
AT -RERHAFHIB SN,

30



ARV S

ERAFANOBLEICKEYFKLET HA5XELKE TRIEEMZLLST 548, TAHEEDH D
B IE | DEREFFAIRRICE T A EMRAEEZEDTIND, TO—EE LT, HTHREMRT
HHAEL—ILYA MIBWT, HEEERRE LE-BEHBOSBOMTKEBHOHE., AI/NYT
DEHICET HREMRC. TRUEENOLD BT SHAREERL TLVS, 2022 FEHEIZITNH 15
DREFARFENMTONDEIFEL L2 TIND,

A5

FREFRHEEZELST DHE, R4 b o LAMBOHMTHERIZT, 2010 FF THRE U
TORMHRE., HITK - REOBITHRE. M TKOMBRKIEZERVOHMEYNZ. BEERUVEEOZBIC
FOEBROERRUVHEIROFEST. 22 bO—ILAR—) DT RUREKEZTOEZEDOFTME. BERL
MO LRIl Z =M L TE -, T, MTHZORAERE. RRHEEVLIORENT T
A—F & LTHEAINE: THEGEOHDEBEHEE] (APN) OEREZEYR— b9 51O DEAMTHIEH
REEDTLND, FELELTIE, 2000 EM SR LIZY A MEET ORI 21 HhighSm, &Y
AHADEDHNTEY ., 2023 FFTIZT pFOFELVVYA FERET S LELGEH>TWLS,

AL R

FERFRHOBLEICLYRET HHFXELARE TRUEREVOEBLS RUERAZREOEE
Wn%EEET 558, BRESEZRMRE LT ) LEILHRY A FEHBEOA /) F XL &
RELEEY - TUEBHRAMO 2 DDMTHREMSH D, 7 LEILKRY A FTIE, EX7—
LTOEULANLEFEREMOEEMSOELE. RUAINY 7RRABEOESRIZE T 5 1E%E
DFBATICHATIERGE, UG LERABOEHET TOEEMSOREMLGEIICERNENNTLY
5, —H. BV - TUSBRRMTIE, A1) F XL TORSERIECHT XDIL. MEMDE
., BE~NDBROZEEZARIMARLGELZERMICERL TS,

CNoDEATIE, HBLSDRBERNDDLELG ST, EORARKEF L EEL THERREE
EHTWAKREICH D, Ff-. 7T VRICDOVNTIK, EAEKE LI-atEIZH > TEEE AL
BELEELTHRZEDTLS, —A. BRIZEWVWTIE, BN EBELSAERARARRELZLE
£, EEFHRTHHENMO DY —FSy TOT, HARKE L & LITHBLASHAERELAKGTEZ
SBERETICHETL. TNTIhDOREDIBEZED-LETHREZED TS, Ff-. FINEDOHAERRFE
PEZRFEA. BABAOMERE. BAERFLEE L HMERRAE - FHEKRN. Lo5H%
Bt - TEEM. REFMENE. HENOMREREMNICEBLTHEL TV (REN DS, L
A2T, REICTIHAERREBEED. TAETNEZEL TV LHERHBESTARZEDH TN DK
RIZH B,

31



2. MRARAROAE
2—1 HRRAROEHEAL

ELARNLBSHEEEMEDOHBLS CET 2 RMMARRRAETE, TRITRT 8 HOMEMHKIA
BEEBELTWS, TNETNORAETRREB L TORRENRMEINDBOASBEICS(TE5EE TS
AtREDHIGEFRL, FELTWAEBMAT—ILIZDOWTEEDHT-IDER 2B-2 [TFRT, &
RAFKBEBDOHREICHI-> TIE. HBLIHARMAFARABRRE P ICEVTEE SN BN R
RICET H2AEE (FEIOFERE. FM2EERET) (UT. 2AFHELEHR) "ICin5KT
BEIREAE. WS, RETEDOINHEMETSLSICL-, EARMAREEEHET HC
EIT&Y., HMICHBLIEXICETIRREZRIE TSI EEZENE LTV,

BHE. IRLF—EXFEICLEHOLL Y. FRAFRBOERLIIRELSA T av el
TOMEDIT "Dz, ERLNMERBLSENSELHEROZTEORRRMEFLS H:EE TO
TZXONAIZHZEEELELD, LA ->T, KI2B-2 DBEERIEICHEDITEEEH TS LIETE
TLD, REFHE - BEREGTERRELEZLDTH S,

HEBRAFEIER Khed

EARFAEEABARREFDIHRRAFERK
# (LI, JAEA)
—MREEEANB AR RFARA (UT. &
HH)

(1) EBRPHTKRBEFmEMSELHRAR

JAEA

(2) thENS BT IR _
FERtE 42—

JAEA

(3) HEBEENRE LTSRS o
EchE

JAEA

(4) =7 74— KK RT LFHERMESER TR _
Rt 42—

EARAREAERRMHE SRR
(LUF. EROD)

IRt 52—

el

(5) RFEMLS S R T Ll T A5

REREE5—

(6) TRUEZEHLE - BoEiTEELHR JAEA

(7) ERATAREMEEMTSELERARE QI FEELAYE | RIREV5—
- BN AT RE 14 ER & - BT e LB SE) JAEA

(8) EREUSERBUSKMSELRTE JAEA

32



B BE b5

SC#R = BE AE . 2
oy £ 3 EAEH
s BE wE (B2£) ¢ EES -
—FI-WESAFA EIRET B HBISHEIRERSE ‘
i SRR WRATE EEALBESE B
FuEAfE . *
(100MiZE) T R UBEEAMAIE - ANEEAL
E RSt KR E) Rl
‘“ﬁﬂsl%
#HEm gﬁ%ﬁ%:
Zb—_)l/ v~ R
xS g
BRI RN
#km
27—
METERIE S I E T N S T
SEALER
o T P [ esssnsnm
#+km ]/ ya %q :I”ﬁ%’ﬂﬁ
. %5 T I-?—ﬁﬂr
v [ smet-T¥sus

X 2B-2 ZHWERRBREOHBLIZREADRRSE EEFEBRT—ILOERF
(EELYERBLSBRITSELAREEELLY P

2—2 BHRAXREOREAE

(1) SfRPHTKREFHE RS E LR
<thEBHI>

BEZEREBICSVWTERLLGHEEEL) o REEFE TOLEBMGH TKRE (BiRE) O, #HiTK
NEREICH-YFEET 58E LES) O=RaaHIZGRLHAE - FFEOEEEREICEIT. ChE
TIZEFEINT-KE - MEBITEOHEICRLIAE - FERHOZLAHOERZRELT. ThTH
DIKE - YEBRITHED R 7—ILORFHICIS CF-AEmE LTERT 5.

<HREHBANE>

BRSIIH L CEEREESN DT 2REMEO B EREEBREMELE. LGS LT
TR END T HIRERBEOREEMERAE L2 —RAiBEEFELT. I 2B-3DRTPa—)L
FERELTHERETEET b, T, EEAFHIZR 2B-4 2R,

WRICBTHAMRMATIE, MERT—IDSEERT—ILETEAET HKENTA—FE &
UMBRBITINTA—IDREFEEZEBR/THELBIC. TNODNRFTA—2 ERMLEZILEMNGH
TKRS - MEBRITENICRRT 5, TORFTTIE. B TKERAEEMOBELICEVTRD S
N TRKERERRLE L, LEMGHMTKRBETILOREFEZEBET 5, RECHTEHE
FFETE. CIURELEER - KRFAMALEEZL LT, ERBEBOSTEVEIFELA—) VJH
BLEVSEBERBICSTHAEELRBICIYDERNITIRIET 5-0ODFEEEET L, =610,
ClIRELEE - KRANAL T ERBBOHFEEZHERT H-ODEEL LTHVWS I LDR S
RTEEHIT, BREBENAEDL S LGREBICKYREDAMICHE ST-DOA E L > F-H KB EFH

33



EBEZHALMNTT 2O, IBTHE - 73T S ERZAVHBISREOHMME. *Kr ZALV:
WTKFERAEDENMES S VMBERFTAKERAEBERIAT 5. ChoDREEZHEER.
RAMICKREGKES - LZFREOD=ZRanmzitt LA LIEET HRE - SHERMTZAHRIET S,

HEMRAE | wmsosr | wmaiEm @ smaEm | smsEm SHAER
i |SEBOLENE T AR BREEMET SADORBOREL ‘
R - IR 280 T KSF (08 TR Uit Tk Rih - I T AT Sl OBAS,
5 | mEss e FARE KALOFINT—DILBKE-UR | KBS A—ZRETENR
i} | DB TR BUBRORE FERGORNE | ¢ ———— .
a OEEL ‘Qﬂﬁﬁﬂwﬁ**ﬁ!ﬂﬁw > ‘%lﬂhl\71—¢ﬂ$¥7ﬁﬁ
-4 JAE - FEREONSE .
2 [eTAEmERE ; .
DEEL
RSO FRIBIHET SRR L KBS (LRI ST EHORBORE(L
EEBEOSHE BREOVRZFESLUVFR-V JHET—5 BRIV EHBE
b ERVEERBMSONKORE BB P
B | RE T 370K BEAEEALL JERRE |, FUYORE WTARE
£ |ommi RMTEKEB
s o ) AT AM- 2RI AEEE A RS ER DR EO R
i EXENG TN ) oKrE AL FAE HMEOEN ORI :
=] < : >
% FEERREMONS JBEERER LKA R ORE s
% | Emapic TR LKIRE- » ERBSEHRELLEET ML - BIFFHEOER .
LRRO=a% SN ERBEO= AT ATORESEORHIRAH S0 F %) R
it i EROGRNEE ® HRELL
FERAOHRIL . PRROREN “ARBOLIELY R
BRBLLREBICHUL: P
AE- FEEHOLM
M 2B-3 £&KRX7Ta—)
B - HABEH SRR RS HRLATHAARIME S
FEOLE - hiE0HET 2RBHBOKE
B HRRSEA BRI Aoy
SRS — ; & #k BE ERERXH)
BARFHHRmAEME ENPRARAR £8  F+E #x gk
[T mmmmmmmmmmmmmommeoooooe if[rmmmmmm ey = 2 = [
C(Fovzoru—4—) |l (Favzsry—5—) | BR B8 4% (RBXP)
R K (PRI 1E® ||| mosA (Em3 1. fR | Z8: 11N K8 (BAKXF)
Dl (R2, 34 ||| 248 : F£H:&ZO &F (WEX®E)
S U hEaAR (RRISEE) |
e ! OFRE - IRMEICHT 58S
OREEZITNT HHME
B2 ORREDLE1—
NE - BERE

KRASHMBFHEREWRR. CRABEKRASH, KA T4
Yaryarh, BRAEMFEEGASE. BHERFARKR
=i, BESRSEAXaH. | RASHHENEHRE L 52— #%
XL R, HASUMREPRER. At zEk - F

BEORTICEDARBOT— 2 OIS
X 2B-4 At TKREBFFMEMEEERREO TR A D MAH]
<HZARER>
RIS ZF6 & LT A7 — VT C-R@GKE - MEBITNS A —FREDFEZRTL.
TOEAMHEHELE (R2B-5),

34



KENFA—F2DEETIE. FRINTOENBDOHEEZER L-RUEDEKARERETEIC,
ETIMERT—VIZIE LT KBNS A — 3 DREFEEHRT LIz, COBR. BEX7—ILIZEN
TIEENBDOBEKEICERT 2BEKAEEDETIENEETHIDICH L, BEAS—ILTE
BENBICERT 2EKTHEMLY LHBEOXRKAB LG EFBEICERT 5EKTHEHDET
MENEETHD I L ZHER LT,

MBEBIT/NTA—EDHRETHEH. FWRINTOENEDHEZANT, BEEEEL DINET
IWEER L, C DBITEBZEFMMEL -, CORR. RN TORKBEIBEORBEDIZIFFHEE
ERY ENBROVEBTHRICEVWT. I N v I RLBOFENKEWN EFHLMIZ LT,

LEMTKFREE TILTIL. #TFKER (He & 0) ZRAUL T, BKFEH K) . BIEE () £RKRIEL.
KEEHORELYBWVEETHETE., BEOKRECHRDEREMOBAET I LEHIETE
T=o

BEHER AR ERV I TKERBEEEZERATS5-0I1C. FEREFZRAVTKLN S HR
TEHEBEZ/NPMREL, MTHEBRECLERZAEIC Lz, MEL-EEZHEOH T/KISERL.
HTFKERFEHEIZHAWNS Kr OmEIEEBRALSMAIZLEY,

TEPEINB{EEETFOHEME EvAq
k=2.5x10"8 m/s (10-7:6x0.1)  k=5.6x10"% m/s (107-3*q1)
n= 1.6 % (10-1-8%0.1) n= 0.66% (10-2-2£0.1)

— BT —IHSFYT
BB FATTV | G | 57—V U EER 5 —
mE/\—’s' WDINS A —ZH#EE

s [ "

1
KE. HTFKRER
(C-14, He-4)

7
x> — ERIT
Eéﬁﬁfgw WTE (PRt ] (i)
i C: .. - Ffan) Cl
(14CE4He#ABA) WFRER: 1HFRE HFAKER: #2TE
(14C&*He#8RS) (14CEE, *HeifE,
6D& 6 180, HARRE)

2B-5 MTFKERDHELEMT KRB ETILOREA A —D
IREEMIK ZFFl & LT, [RIER7—ILOEEN > REIMICRE G KIES - E2IRE (EREED A

FHETABBARAT—ILERYRAH, BERAT—IVIZEVLWTERBEO=ZXRTNMZHEET 2F &I
D2WT, TOFEEEMAT IEEONERE CAROBOMR, BAELE) OR—UVIRE

35



(R, e, BERE. 1 DOR—) VU THITB TR T VT REDHGLE) OEZ A EEE
L7,

ERENE & 5Tl 9 S, thTKD ClRE LB - KRRGMALABFHGIEEZETHY . #1TKD Cl-
BEFHMTOLIEREBEENEOONEZ LMD, BT TOEMAMDILEICIEIBHIZEELED
F%é &R LI ERMIICIR RS mﬁﬁntzﬁ—éﬂﬁﬁﬁkatﬁ3MIﬁlbmf

BEASDON EZZEALZRTBERITER-, LT, MTKORRZHETE 8% -
%ﬁmwm&%@ﬁ%tLTEE%%L&u&%M&@W%ﬁ%E%?é_tf~:mnm%ﬁﬁ
MEAVHERBAFENFERICL Y ERTAADHEERRETH S L Z LTz (B 2B-6),

HERBDENT BT 2ME (Cl EKRGE) . 7281 DRGLHE (PC1 & ¥Cl) DLvT, EERMIC
AT 5 AEERELR 9, R—1) VT TOREGAKFECI & ¥Cl) DAFm e AREXTBERT S
ZEIckY., BEBIETHDIZ LERMET—4 THIR LT,

MTKNSRBELIZARY U TILT Kr ERBIEEERT 516D H T U7 RINE, 5.
FEAEEEBLIz, CNITEY ., NBETEEL, 10~100 FEEREOFERZAIET HEl - th
RIHAEDKDRA & FHE AT RE A M A &L SNtz

WTKERFMIAWVSHEARICONT, WR - RETREGEEINT—2ZREICLTYH U TILE
WMEICRIYSDHEAREFHEHALMCL, YU TILERBICRARNREELBETHLENERE
TEDIHEERELR,

EMERY ) DB KUY Z LENE < EUBBMEBERE T ORI T KOKE I BEE

DFHAICE Y A, MEMEKOERE LBRKFRRMLELN., RKEDEEGZRT LY. BE
DOIREHIB O T REBICR SN ST KOKELREEEFTEELBIMENFONT,

|mmz&—»mﬁ|

_BHRE CRAWEEDIT). ..o > wFkocHEE, Bk

Bk, FRZEEEREL
TR Bis 7z ST
> CHREM M F ORI &
HEB I e FIA L T,
6 8 107 12 14 16 18 20 BHIERE(C & DILEEEZ
FLIE ST T T [(E R EE KT B (km) FNER (CIEHE
@m 1 5 10 15 20 25 3 twwerhnn o9t IR PR
KR R T —I)LiRE ERY -l T (CIHREE. BeFRKFERAIALED

... DEERERE (SKTWENAT) | AU oWE. AT T

o ™ Cri®mLo/ 61°00%] &
.

.
s 1004 H o H =,

 HRHAIQ -m) HErel

Ty ar e e RO | i SIRFTHHEAD T ER— U > T RE
............... V2o 15 20 25 30 it . L sl . E 55 (CED < HEREE T TE(C
SRTHARMD(CE DS [Frerrerggrrrarae KDCHEE. BsR/KERMUALLD
R— 1 > AE S 58 E =Ry sl

2B-6 B|HBREE LA VITRBEAAEOEERBEO=RTH % O FES]

36



(2) ENS R PAER ML ER
<HREH>

WHZORAHERIC. TLEBAROERBGEE (T, TEDZ] £W5) M, T~ EFTEKT
BKAHALEGDHIEZHILET =D TS TPEORL EVSFHEY— ) VT RBOEHFDL, A
INYZ7Z2ETCINoOREEBRFEIOBEICAGT-EHAKEE. DAEBTHRELGLIEREERE
BFUHBEEBENRICERT 5,

<HEXREAR>

AEXDFERRAZE B-7I12R9, £, K72z Y MIBATEIIRDA Y MAHIE % E 2B-
8ITRY, FLEY— VIHEMDBHBICOVNTIE, ©ARIZHMT 2ERERNRE LI-HUEDIED
RLMOTSTDEEN - BIOBERN DRELGEMOBKZET S0, B —) VU KRG - 5l
BRTORE., —Y) o IROMRERE LVTEY—) VT DEIRNTORED 3 DNOER %1
THRAEEZEE L=, T, BLANIVBSEEZEMICHT HSAINY 7OHE - TJ’EIB'ZT'FT(DB?J%
TlE. AINY 7 ZECHTERERORERIOBE RN ERZLLLIMEEERCEDMtAE
BRMBHEROBRAB LV EN L EX A HFTARMORREEZED -,

I:llL.\

()RR BERMHEOKAEERH LT BT OE R
a)il > — et Rl R OE i

KB MHB BRI, FUGELETSICEOHB
TREN. REMAORERME. TR

SR HEIRR
FUESEMEL
TN TY A
FLOKERDE

) HERE | FioMEoERAORE |rromw
i P-ULTY AT LR REST IS R R ~ 1 S > >
il S=Usss A7 LS RE R RS Jiman | SAEES | _(BECSU), >
Syl 5 ks = St BEHLEDRLHONSHHEFA TTOEA
b=V ilOERERER HREEO| BET—S0R s e @EHOEMEHIEEE515
. B - BT o EFRBRORIE _
i EREHHEEARE T on | g
) FEET | GmuaG R EEER. RIE7— 2 OME - B FE N
il EDZ>—V)J5E% —som ll
gﬁ;ﬁ;gu gagg%&gtﬁxmﬁiw &, EDZODiE
{)
iii EHCEAEEOEEEICEDIAEETRRE J 1 - ’
'I -
} sEmRE s | {od - E (N
v EPR—N U THER s POFR || snwoui,

v EDZ¥—V I 0iHOREHEICET 2 E MR

A7) FEER OBER 0
e E—

CREY—UL DB i T HH OB R L . -EHRLRR
==hL7 | wEmE RROAR L5t d
i MEEREOR FHCEZBORL H OiET R sER 2| ERER ES 1 W= EI70
AEREH | BHSLC LR BORLHF—ANE. BTHE | cRERFE
ii MORLH ORI ERFALEIAT > OBl I#ame BRGNS W A7va BR AT
(D)BLAIBFEREREICH T2 A T/I7 ORE - TSR L A
a)SHE- BT IR S BRI RO (ARATEESE | LEoRWECRLAREE | g
| SRR AR - stERE- SHMEHOEA
i BRI HERBOFECHAROARLICETIEEIFROE R E;ggﬂ AR R, A7 1) i
2]
ii hTEEEROKEECICRAEEN—RRFOER -« >

B-1 2&KRHFTS 21—

37



REEXLY ERIRLX—T o B 2 S oy e
B - HRAERE RHIERMAER REANFRARERSE
FEOLE - TLOHE SHBBORE
£ =g
BARTATFAREN RFHEARHEE - ReE HERERAR
Az b)—5— Bt 48— I A
BE B (HIEE) IOy hy—F— Rl S
W Mk (R2, 3EE) I & £5 - /MUEE (EHEKXE)
25 RHBE (ZEHEH)
. OWE - FRMEI-HT oBE
BRORE OHEZE[ 144 BB
ORBENLE1—
Ak - BERA

K EEHASH., HASHRMHE, HASHUB TR, B
EESHAS. FKERMAEE. HASutRE - M. ¥ 14
Wavh - Rk - B - BKEREARSEAR, BRAIX - 21— TXK
H&tt. SKB InternationalZ

BEOETISEDSHBOT— 4 OMBE
(X 2B-8 1B MR PASHEMHERESER < 1 2 A 2 b (K]

<BERR>

(a) WHBZEAHEDKAL ZFHILT HEAMDER

1) B Y— 2 THRE - FHER T OERE

TUBRISHEN D REIM MR ZMITHICRE T 5012, BRIV ) — FOERMFED
RRICEB LE-REEEBTEERELER, 300 — FOEEFTHTKELOLFADO S —
BIZBond - &hbnofz, Ffz, WKTSTHRHOBRMN L. TSIVBKREERSLITYON
DEIQ2FBEREL. B85, BXLTIEKTSTEIDOD EDZ DERFHMEE/NFTA—F ELIZ2RTD
VEBBREBRNZERLER. BRKELTREBAEELW ENTEEINT,

2) V=1 o THITDMRERERR
KT S TI2DO0 T, IRERHBEHAERE > 2 —0IFRE 350m FLEEREICR Y v FEERIFAV
T4 ERLY PREBICEYBEL-IEKEOHRERZHEZRT 52 EKEBREMREERL. TOMEICK
EREAASGN LEZHERTHELEDIC, RIBRMICIEKTSTERET HHEICRAFTIEICLY
N M FRMBZEROEBETZESLYLEHIARETHDS CLERUERRICE YHERLE
(B 2B-9), 1=, T35 VR WELGHERDEBE T O EDZ DEHHEAZ DREFELDFEEMD
EELEELT. nRELEZEO-AAYVERBREZHMEL., ERAMZEIEL.

38



| FHIEREE 155 Mg/m |

5=70% S,=80% S,=90%  5=100%

17 ¥

=
n

I
IS

| [ommmn
[ SRERESSONE| piuz iR ¢ 141 Mg/m? |
L

10 12 14 16 18 20 22 24 26 28 30
. ! Bk (%)

EREE (Mg/m?)
&

=
]

[y
N

e,
e
o
B
=

2B-9 WKTZTDUIREEICHT 2WAFIHIC L HEIHER (RERMBAR L2 —DFE
350m BAEHIE) (2021 F£E)

BT, WKTSTEBED-HDERIERICE S D DIEXGEDLEERITHIAKELT, &
HERFLBKEZIR ) AHERBRAFELZ. AIMIC229)—23 02 LSEH T ENT
BEAFEMTH S v — K (FFES 6889508 =) % EDZ [TIFAT 2 TEDAMMEZIREAT 510D
REEHARZERIB L. FAR IHAABRETEKRES 24— F—BEETL. KBMH - TEEL
THETHIRBRZER (H2B-10), GFH. COMBIE, LKMHELTOMSE (BIZIXEREM
#HEE) ~DILALHFINATLS,

g =2 T FLIEHIBF

(mis) ' P ESS—AICB TR BEKABREE

1.00E-04

1.00E-05 R
1.00E-06

1.00E-07

1.00E-08 avo—=avkFiE

E AR 88T

i .0 Pt 2 —FLIEH
1.00E-09 (E:k%ﬁ%%[;ﬂ%}ﬁi)ﬂ?%‘ﬁl]ﬁﬁ
IER
1.00E-10 O EBHATERAEOTHY, SERAZNSS BTV F —8

02 |9|’\“20,L\1«01'5“102\\\7.l'l° ,L(ﬂzﬂl% 2011\'5130 20@5\\9 022" 13 2012\%1’271022|«01\6

2B-10 32— FEARTEROD EDZ OB KFEHOEREIL (MRIEFRE 350m HiE)
(2021 &£ )

3) HEY—Y U TICEL S EIETDOER

2018 FEICHUREBRMBHIERAN (HREREEEZMR) ORE 500m = TERE L R FICX 5D
RLUABROEZRFEZITLN. FRE 300m & YRWMEATICEVWTHRTBE CREEEHEZDSEKNE 107
m/sec A—H—LITF) £HET HEORLAWEMFITHEIICEYATRETHAH & (R 2B-11) £, %
DREEEFELHFERAMICT L, Tz, BLAVBEREICHIET 2-ODEHER Lk THIM
T3 EBFTHEOIC, BEHL - EETE, WFFIE A7) a—T&, Ay I THEIC

39



EIL2ERAR. ITFREHREERRL. BEIERTOREICETHIFRENFTI AL LB, MZE
HLU - BETRCOVTEERREOEBIEENRE LEEIHRZEREE L TREEEDESDE
EIETST R EME LI

1.0E-08 ¢
1.0E-09 f—
(] [V —— -
Fooo] ewt +
— 1.0E-11 & .
© E 1
51 0E-12 [ .
% 1.0E-13 ‘::‘;2" e
M1 0614 [ TR T
E| A K- 1270%4‘}\1" 1D, 19! V1 :50%+ED (F: N,
F| & K-V1:30%+Fh 1ED, 19! -V1:100% (/M - .
1.0E-15 ¢ :1;28&::%%:%% aAfEcaedoh o
El o K-VI:20%+8b UNE - 885, V1 10%+8D N - 15
Fl o o K-VI:B%+d U - 857, ~V1:10. 0%+ BRIzt
Loe-te g | EaR kel
E| ——FEBEX: 100% (enresa, 1998) 153607 1005 (Fu) i et al.,2000)
1 OF-17 Licehgiio0 Goreesson et al, 10900 Nafps okH}ERIEA. 2007 FIREA. 1990
00 0.2 04 06 08 10 12 1.4 16 1.8 20 22
(b)EEEDO YT )T ALEE (EEmiE) pe (Mg/im?)

X 2B-11 H&IAE GrRZRE 500m i18) &ZRNHBRBERO—H (ZEREKHEKR) (2019 F£7)

(b) BLANIVHESEREMICHT H5AT/N) 7 ORE - EIEMTORFE
WREENEITT HENBICETHMTEREROREREICETIXEELZREL. LHE5ED
FREROHIICE Y 2 MBEREAROBEICAFFERERE Lz, F=. EHORLMORERILIC
[ CRREEDAE CHRESEDOMKEORIMEAM & LTORT 7 4 /PR REREERSHEDERM
DRBELE/DHEEDHIC, AECENRBFICRELG T —TILNKALIZIESHAIREMZHIET 1=
HDERBEMICH 1T S RYERMECHRBHNREHER L 1=

(3) ERERATEMTFMZMTSECRE

<HEBH>

HAEDHBEIRBFIXIUCFERBOS M., B - REOFHOMTHEEFICSVOTHEB I EIZ3E
BICKELEVWDLH D, COXEIBGHRAGHEBRRBICH LT, HBLDISELIZYA FERET S
EOHOBARBRROZETMICERISHICTES LD . BLEVAE AT EERL TH < &I,
RS DRMHEREEZERLTO LTERBICEETH S, RFETE, BN (E L =3t
BREOETEICHRLIBERRROZERERVETINLICRLIREEHRT 5-OOHRHFFITEY
M.

<HEXREART>

RIS VAT LIZETHKIL - KETEE). FREBRA, HhE - HEED. BE - REOZEEM
50, HEZF, iFE, wEF WRKFRZLV S EFZNIFICETEIEHOMREBEAL
RITOBERIZLS2EHMREZEL T, REORRICVELGIHNEDER AR - SHERMTOSELLE
MEMICEDT=, RRICH- T, HELSIZHRLSBEARRROAE - FHERMHARICE < DEEF
ZEI HEBEAEFARARFARBEBRVENPRARAALARTREL . SEEANFLTLSHR -
BEMiZHERTNICHAT S LT, thBLSICE IT2ERBRROEEDERITH L THRMALRK

40



ROREEE T, LROLAHEIZE I CABEOEERMISOLTHE 8-12 I27F, Ffo,
AL MEHIE £ 2B-13 (R T,

EEEE THIOEE FH3IEE SMEE SHEE SAIEE
TANHORKAT) B, TIYOERREICHT SAROEMR
(1) kill- kRGEHICET € ; >
BIE - FE BRABOTI/TKEBHIET SAROBH
o | BB 2 B RERBOBHEAIETS
(2) REBAEICEET S RPRAROER ERRAOUEIHTSFEEEOBR
- Rl < < R
| mmEmssosmsoms ERNEREHOREL R
(3) 1R - BiREEENCBET KEE0EEIETS KIEEREEIHETS
A - TR . EflOEE EHHE o JEBFEEORE
EBIER B H QBRI DRE ERIE RS HOBEY
(4) B -BAICHETZA | —> < >
B - Rl . 7227 OB .

2B-12 &£KR7oa1—)L

REEEEY BRIFXLX—T S B O S
B - HABRE RHIIRA R RRANFRARMESE
FEDEE - FUEOHIER LREIRDOKRE
AARFNHR RS ENBRTEH p——
oy by—4— TasTh by —a— SEREFEER R
A f7 Gl A% (ER3 1. IEME E (HEXZ)
M2 E£E) £E  HAEWF (MEFHREH
A RE (FHSEE) RiRER)
8 BLUE— (#EEXP)
B : RAHEF (ERKE)
EZ=T ) IAY - 3 24
EE2OER 8 FHWBRE (%/Rj(%)
£8 : IUKIET (LEEXFE-R
P RE)
E - BEERL
BRT (HRAWRE)  RWRFE. WEXKE, RRKRZE. ZERXE. & OfE - IRFERIIHIT HHE
NRIXE. WILKSE, AAKSE o OREBE KT 2BE
SIE  MASHARD, HASHEMT (v oas hT vy, KK ORED L L

RawRm. SRbhERXSH, KA HERE, )/ - H—
T A AR, RXSUMBRBPTAER. HARH<IY - T—
9 - vy, BEXEMIAERXSE. RXSRFF va s

-
BEOFTICELIHBROT—2 OWMEE
2B-13 #ERBERHTEMHFEEMTSELLER TR A D MAH
<WAEHE>

FERFIICKIL - KBGEEIDFKET HATEEEICOWTEMEL Y. HHTFTDI Y Y DEEFE % 1T
ELEYVSHLETHERINARRNGEM THAIMBER NEY S 7« BT CERZREFICOVT,

41



TRNBEEDR EOHAREFDEEEZEDT-, CNODOERIE. HELIICHTH KLU - KBEEE
DEBZEFTHIT 2 -HDOHAERME LTRIRTE S,

HTRE D DRADEREEAEE SN HIENUEDRBRAIZOVNTIE, SiE. EpH, HHW
FERERENHEEFHODLDAHY. TALDHHOBRHEBRDIEETHBELS DY A MEED
ZEFMIBEVTLEEZELGRETH D, AFXTE, FERAOEY - LEHEHZRIET H1=0
DEBDOFEAREED-ED. REAAROESEECREZRIET 20070 —¢EE L1,
PIZIE. IVROELGIKLITRBRAEZHR T HIERD 1 DESATVSA, IVRTERLOT
KO DERIE - ERICKYFABENELLOT NI EAL  EREESHETOANHIRETH > 1=,
AEXTIE, RAMEALEOBER+ERMOEBNRBAICRFINA TN D XBY VIAMERFINRE
LEEREESTAZRAVEANICEY ., AVROEMFALESHEETIRET SFEEZBELE
2 (B 2B-14), &5z, MEREBRTCEBRPOENBEAAMBMICEIE, FRRAEDHTLLDH
BREBICOVWTIRET 5 -ODRESRFOERZR -1,

HEERHERATE o T-BRFEA
t f / t \ 150
30+ \/ \I
_129”127|
25+ e 1100
° 27 50 "
-— + S
x O
~ 154 -
N g
& 104 10
o
5L
+-50
0 t } } } - }
1930 1940 1950 1960 1970 1980 1990
i) 23S

2B-14 XY M ERAVVIVRERFEORMKAERR (IVRLERROBELMAL LD
(2. BMERIRELHLBOLEFFERICIEZ S5 TWNDS) 2

HER - BRREEBICDULTIE, RIS (GNSS £RAD . #EF (SREDERRA D XLEBNE).,
% (ZEPEEHZRS) . RUOMESR (DRERITE) O&FFEElAEaHEL7IO—FITLY,
WTICRET HEMBEONMZIEET SFEERTLIZ, ol K=Y VT Ot THEREH
[CHT=ICHIR LB OFEEZRIET 52 -ODOFRBEEZDRAEZED-TH. ERNYME HE
WRHCHES K—BARISICE > TERSNIMIHEYE) OILFERT -2 ZRAVESEERNIC
BEOEEMBEFINBL EHBANT 2-OOFEEHITIRRLEZP(R2B-15), Ch 5 DRRIE.
HWE - MBEEBNHMBELS XA T LAICRETHZEOFTMISH L TOARELT . & Y—MREGHER
KITHLTHLRIRTEDAETH D,

42



& 4

1l

W AErE
T

—&

—a

0
F RIS RS

1 il

32

2B-15 HBRAMEOILFERT -2 ZAV-SEERNICES
EWTE & REMB DD EER DG 1Y

WELS TEEFE~RTFEDFEICRBICH-SBRHRA7—IILTOBARBRZRDZE DA
ROLNEB=0. TV -REOHERAT—LIZEITLEREE - RREOFEY . EEAOH L
ADEER, BIKARICEDKMTKRBOEILOBRANSEELLSH, £ T, BEVMEIRE
MORARGEER 7 —)LIZx L TRE - REFHENFIRICESE 5. BRORE -

ZEDT-, HIZIEX. NEROEEEZSMEEMTHET 5-O0FELE LT, BRIBAA (4T

HANIZEVWTRIEOEHEAFEEST S ETHRINLEDMIIOEN) ITEB L. TOHEYF
IEFENDHY (RA) OELIRYERERAE (BREEBE LLICHBICEE ST R
F—IADRHICE>THRESNAIBRKREMALEERBAE) (CEDE. BEEZHET HFE%

FEIIL= ' (R 2B-16),

| mrERSTOR—UY |

70 CT ik

ISRy RERME AT DES
TP DR
TCN SEARMES
1uC ERAE
F IS5
%ws*wt>xﬁﬁmﬁ|
LTS
BN
BENE
BOKSER S FRIEROEH

R—U>IOF7HRE 300
0

TKM-1
T —
e NN
-, .-

—~ I
é"-"
1 - =
BK Jla ® &

(#REE]
RiRIgHEE

90

0 200m
4 ARERLRIDIER
Rtk E
RAOXIZRYERAEICEKD

HEFNZNEL, B LORR
5, EREEEHN

2B-16 RRIBABROEBYOILI Ry LU RKRICEDETRE - REREZHTET HHED

43

REIO— (E) RVERZRH (H)

STt B2 187 D B i



(4) =7 74— FIRT LB ATEASR

<HHEBEH>

ELD R T LOREEDOFHETIE. EEOY A FOMBERBEFHECHBLS X TLORH
EEEZLIVBEEMCEELLZIMAEZTS LN RDLNZ LA DL, HBLAS AT LADEER
EEBEZDOBEMLZEFHNSABERRBICHELAHMERRIC, =7 74—ILE (AINYTEZED
HEDOER) ORREBLTNOLEZERL-HERBITELYRENISHET 5-00H L. &&
HOBFHHMECFEZRELTHEL, =7 71— L FRTLOFHEOZHHEZRT,

<HEXREAR>

KEDY A BT HHMEREOREY. N\ 7RAEREOHEEEREELC =774 —IL FRR
DBEANSREICH-DEBLELZ L YREMD DIRMICIY KD S EMNFTRELGFTFEETILEE
Egd &&=, BAMICE, =7 74—V FIREOBERN o RAICH-2EBZFMT 51
OD@BITRM. £D 5 LRHICRALBZTM L -HERZ R L - REBTHRITRN. RUEhLZE
MEMIRITHE S SRMERAR TS LEL. TREREUTOI2OHT IO + (SP)
ELTEELT, B 2B-17 O2ARRTDa—)LiZin> T, MEICEHE SISO OEMAREED -,
Fi-. ERAEFIIER 2B-18 ITRT EHYTH S,

@ ZT7 74— FREOEEZFHET 5= DEMBRETILFEREA/NS A — 2 BHEF ORI

mF (SP1)

Q@ BREZRELZEZEEL-BEBTZIMET 2-ODOEMNRRETILEFE - /N5 A —2BEF
(SP2)

Q@ WEMBAETILOHEILENM . =7 7 1 —IL FOREEE % RBR L - % FER 4T3l 57 DB
¥ (SP3)

ZT7 74—V FIREORMPEBEZE L ZEBTHEOREICA T T, EHREZMARLELD
BREMBMETILOMEILITEVWTIE, Z7 71 —ILFREDEED S b REBRITRFIERICEXRL
TEERFIREZOCZOHEEEANGEBAMICRUYBL O L Lz, ey COXSBEREHBINET
ILOMEEEME. TORRERR L -REBTIEEMTICEYVEoNIMREZERERRET LA
RGEITRBMEEDDEDSZET, Z7 74— L FREDRMEEBZZERE L - REBITHEDE
RICAFT-HERAEEIRN - RWIEDLS L ZBIE LT

—— ], eIy — . — | AT\UT7o@ERIR  RBEEBCWISULRAT BEROBREZEB(CITE | e e
— 771 WV ERRERC AT UroBsngr o2 Shnwr  J(UrEBOrSBE.  LRATWrEnD| R
B EREERAOMSE  SmE - ERLAEL e e EAT, FIYESTA & SRR

(SP1) %

*
PO RBEERE oo e e oo BT BAEEEERUE i e VB R i
=RLIST —SEME [EiEST— 5D RERES BB TEE E L B e s 8 T
28 UCHERTIM . e f;‘)bo)@)ﬁqgﬁ{%% BT 9?;“3“ RE TEFILEIR 1—:&{&%%%%@ EARATIE
DA% (SP2) =

B

B mrsos
7 04 =)L REEEDIRES MR7IO—F - SR - U T AT O - Z7 T4 —ILRIRT LT 13157558 - RIAETS TR
SRR (P3) TORSATM 25 ABEREDHY BB TRITFAONER T - BB TRNORT | T By

2B-17 2@EKRXZPa1—)L

44



ERERE BRIALE—T s
B - HABRE RHIERDA R RRANFRRARMESR

FEOLE - PLOHN SHBBOEE
HEFEERR
AARTFHTHRML RS RPHBERHELE - A2E
Foszy ky—5— Bt — TE GBS (LEEXS)
wE % Favzy y—¥— E8 : Bt (BEXE)
Iw B £8 : FHEE (RRAD)
8 : MAEF (BFX)

R : FEE— (FELXP)
EXDOER ER : WOBE (BHKRP)
ER: BBE—B (REBXP)

E - BERRER
BEE (HRATRE) : LEEXRP. FERZ, RRAF
T BERRFHASH. KEERMHASH., X SHRMAE.
A#EE£TY /0o —#Acd, HAXIHQI YA I VR BR

Za—49 )7 - H—EXRKAEH. HASH T TLA2 T+ OfZE - ARMRICHT HHE
A=vaveria—, FILBEEHRAESH. MFXE, SKB OMEEZ (KT 2HE
International % OBENOLE1—

EEOETICELIHABR LT -2 ORESH

2B-18 =7 74— FYRT LFHBEREEHR AT < R A 2 K

<HAFEAE>

BEROMHEAKETLSI=_7 74— I/LFOBEHNSRYDIRELEZITHET 5=, RAEHAR
PRAFLUAHAINEICL T, EROBEER. REMOEE. BEMOE M -KH -IEH M-
O EREH. AL FEEROHEEERICET 5HEET/ILO. BEMOTREICEET 2 MHIx KK
fiT & EHMEAEE IR LT (SPT),

BEMD THNC ERZEEIZDLVT, RA AN ) LEILRERIGIZH (5 FEBEX HERTHEONI=T—
REERAL. BELHO THEREEICET 2REWBNETILORIEZT o= (R2B-19(a)), ZDHE
R, BE. HAEE. 2ENED TN EREHEMOBHETE LI ENHERTE 99, BEHO
BEMONEETILORIEIZAT. X CTAEICL2EHERBRPOHUAKBEZITL. BEED
i L HHARRNSOKREELOERERIELR 7, £, it EKROBEBOMEBTOTME~D
TILFRT—IVEBRFEOEEZEEL. I EKROEMBBREOKES S 2L—avE, HL
DFENFEICE O TAYRT—ILTITIAEERRELEL Y,

BEM ORI % R & Tl A EZE . RIERMBEAR L2 — O THEEIC TER
LE-RREICE T2 REEE (R 2B-190)) ©EHREEFETICETI2ERHBREZEC TURRL .

45



' $200mm

)

B D i
ol :A?Eﬁ% (b) HkEORhE

150m

=

> LCT
> RE :#9400m DAITE
> fEEM : FEBEXX Y F+ 4 b
>
>
>

J>oU—kEy b
B> OU— K~

BBEEAH

EED 50 BRBA
AERHIR - 1918 F
RS DI SE

TEAEA
JOwv o I FHERTLEE
100 mmx 4Tk F7k
Zsm\ =500mm_. fRRE20mm
E@HEEA , . 1 HEE
aﬁg@$2m;§,n§ St f gw |V
AR s EmEay (O PE
¢ 580 mm
E 10 0.50
NERE i o Q=045L/min T ook =
S s — o 08 FEFI7KEE ™ 040 €
= 1'007 ] B1-P3 O = X >
: N 0.6 1030 €
il : - R S
= S 04 |p=045m 1 0.20 =
= =1
< i 02 NN\ mmonE ke 1 010 %
;§ Q=0 L/min =
0 : i 0.0 0.00
0 500 1500 B 0 5 10 15 20 25 30 35 40 45 50
b — & —hnEE iR H ESEl=E (=)
B 2B-19 (a)FEBEX HERDMEMETILAR EBREMBER. b) BEMREORUCERRR L

AERAER

EROHBREDHEC=T7 71— I FORPARELTEZEZRE L -KEBTHE LAt T 51
O, FIHOHT - HEREHHTCRUERBREDEREZEL T, BRAEACHBEEENRE L&Y
REMLEKEBTIMEETILEBELZIED. N THHOEFECEEY - MEMEORKEBITA
DEEFMFEEBELS (SP2),

NYTHHOEFICLDHBEBRITHETME LT, LHBREOF—/1\—/\y VEETER - 8
TEHRIEMICK L. EERIETHD Se "IRAFNIBREDA DX LEZERRESTHOLHLHMIZL
= (B 2B-20(a)) ', CO&SBKEBTOEETOERIE, HRENREFMEVTEEINT
WENS-E4DTHY . KBRERUE LT, SEOREFM SV THEBRTEEMKEL L TR
Mg 5 EMNTREE LD,

Flo. EAVPRMBORFEZEL LT, BEMARU M4 FOEEICHES 304 FHBMEEIC
RIFTSETMEEZHEL, SHLEEHTOIOC FHEMREZBIELE P, &5I2, EAVE
RMBORFICEIDI=ZT 71 —IL FEBROREZEOKERITAOEEICDOLT., £THRAZTZ
HEICRKDIBMRLRFEEZBETHL LB, REOREL AL FEFRAW-ERNKE - fi#4T
FEEEL. AV MERERGICHIT2EEREOER LBTTMOBRMEETR L 2,

KPS RBEENSKEBTICRIFTEZEFEOVLTIE UV DRBEFETTOA 54 +
ADIET—R2ERF L. BEMEL——R=ADH (TRLFS) [Tk Y REEEEA® pH OZELIZHES
ARG MR OEED) B INBEREDIEREZFT OO, EHLRBEEESG TOIETMZEEE T
BINEETIVERBELLY (B2B-20(0)),

46



a
( ) HSe (5

HS€"(5q) HS€'(aq)

Magnetite

2B-20

(b) 10:-
1

Ky (L/g)

(a) k8L~ D Se MEL Y AH (B3 B iERIER,
DUNEHER - T EETILE

4 K. 0bs_2 mM_DIC 5l «<-nenv 1_SOUO,(OH),”

M —— Kol 2.mM_DIC_X ___ .y wouo,"
1I_s0U0,” - ILWOUO,0H’
3 11_sOUO,0H’ ~ - 11.SOUO,CO;
> -« II_sOUO,{OH),

"'mwcy

Normalized CCD counts

01}

® — 2mMDIC, pH 8.46
® — 5mM DIC, pH 8.62
A —— 10 mM DIC, pH 8.49

pH 8.5

%)

0 100 200 300

400 500
Time (usec)

b) KEXETTOUVND DA Z4 k~

LROBHUBREFRORBERF R DD, BESHHOMEMRAEEC=T 74— )L NEAEY
OEMETBORITF A (M 28-21() : et A FORBERTOREHEERTH) L. OB
LB U B THHEO E e 2508 L= T MERA (R 28-21 b) - BUEBERREEE
L#= Cs ORIEBTRATH) £HMELL (SP3),

(@) ™ 10,0004

Berthierine-7A Sepiolite

| Siderite bl e
Phillipsite-Na_ - 2" 'S

@
o

(=2}

[=]

Yolume Fraction (%)

0.61 0.81 .01
BRI RLL NS DIER (m)

HIRE

tmolim’

Kd
fmolim]

X 2B-21 (a) =7 7 4 —)L FOIRBREZMREN (BREMEEH) & (b) KEBITHEFN (Cs) Dl

47



(5)
<HHREH>

REEICE T HHBOME LD T KEDRHE®., TOBEERET SERAL
HRERE., ARBFAOSHRAGM T KOKEREAE A D FRMBOEEM G EDOMREICRIEY
. AEHRFAOHEREFEDIEEL. TNICELLESI A Y FRMHEOREE

=4

=

ETHET 576

BRSNS D X T LFTHHEE R

M OMEREETHEER (S K SRR DILFTICER YT,

<HEXREAR>
RRMFAEOMEREICKH LT, ERESHFLLVICIERMIHTEEL DD,
BRTOSEECHMEDIFEICIRYBAL, S MhFOEFEHEER 2B-22 [TRY . Tz, IRTA U E

Al 2R 2B-23 IZRY,

B
n

E£EEHR ER3IEE SiREE SH3EE SHAEE SIsHEE
1) iEhE3dFa Rt SETFELOEST -
BREE S LOBRED |« e >
BEf < EAEE DR - #E N
2) BEEET L0 Fov> FHEEILL B RETFRM[FAOEH OHRIE
BIEQ-BHOT— 25 . . .
B BES LTk BT 2 n e PEERTORR .
2EEcs IR TELSRATRNORE
A TN ERE Lot A AR L EEV PIESEFHRaRIc L 57 — AT
3) mmEETIcEE Y 1. " ! g
u:ID;ﬁ]f-ﬁm%[%{t EEHotsETEFEE0E R &Rk
BEM UL Ay SO AFRIBEC L pOT —ZImBE T T N
F—&70—%4 757 LOER [(WE-TF)
B TFAT — 2P ESRTREEORE BE—T%
SER (1K) i ;:FJ'}(T AP EHTAREREOREE (WE—-TF) .
L FHARRBREGEOREE| (TF)
T=U»IT— H@?&ﬁtiﬂ%ﬁ%?»@%ﬁé (iﬁéi)!

2B-22 ZEiwIE

48

REEAOH



BEEEE BERIRXILX—FT
. = EII Aé
B - HAEES HSHEERIA KR HRLTHAMERESE
FEOLE. PO SHRBHBORE
R ATIER - .
Faszy by—5— NEEHiE RS
RF HE (RS 1R, SH250) N
#N B (ST ERE) % EEE— (BHEAD)
BE  EBE GUBEAT)
FENBAEHEL - REEBL> 52— B8 - EEAX (BLAD)
IOy ky—s— B8 MNEA (BAAR)
RFE 28 AERE (EFHEHRER
)
R g OBE - HRMEIXT HBNE
Eall BE OHEBEI-HT HBE
OEDLEa—
FEOENE
s
EESREMAat. KAERHEAs4, XS RMHE, FHKE
BERSH. $L0-0 LA S MEREI. RREHATE
AVHILE D b FEVELR S, XS BREPHER.
ISRAERREH. F—r IO T) UK EHR F
BERS
BERBSEEHETAT. BIRRNEEARE  RREER
LA BRI
FLORFTIEDAHBOT— 2 ONES
2B-23 BEELS DR T LFHEFEEIRMRAFE T R D A 2 MK
<HEAR>

1) BEEG=RTHMERREETIIOBEFEOSEL

ERDRRICHS T HMBERBEFHEO—KIEEZRI-OIC. 2EDORRETHFEH—HWGEFETH
M 5=ODETIEEFEORARLEZDIOICLELLLST—2 Y FOERICERYBATZ,
DERIZEY ., 2ED S MFDBRRTEHFEH—WLEFET—RIFHEST S L TE,

A= | (BBAZREE) ZRRIC. XBT—RICEIWT, HEETILEHEEL. FEX
HEETILDZHEMETRTIENTE, Tz, HBEBETILOLEEEIS T KRIANGEZ HE2E
EHTKBITICK>TIRET A ENTE, —AT. AR THEXMTHONDZHBOT—42 1=
(T TIE, FBOMBEETILOM T KRB ZTRICHETET AL &b T,

2) BEER=-RTHERRETILOZSMEORIEICE T T -2 REAEOEEL

(a) R—YUTREIZOVTIE, BREREY TROMTKOEEDIERE & MEREE TILOKSE
ZHME LT, REB00mETOHEAIZER L TLVS, 2020~2021 FEIZHT-5RE 400mE TOHE
HIICK 2T, IERIRADME, HTKEROREARMDOEIL, EBRFER LY TRAOHTKOFLERL
HRETER (A2B-24), ChodT—2I2&Y | BERRETIVICE T SBTBERORIEEHEED
SEENEFEIND, T, BAKLEMTKIE, 2EREEZELTRET 542 FRMBOK
el ERICEERAL TS,

49



Cl- (mg/L) ¢ (pMC)
0 10000 20000 30000 0 20 40 60 80
. ) 0
5%71( ClHiEE ®5KB HUCIRE
s0 4 50 {1 @FGB °

WERER %,

0

100 9 100 4

501 @ “ iﬁﬁ"* g o ®
—_— 4 A
E [ r y; _Rﬁl‘ 9 Al
£ 200 5200
§ ° g ®
250 ® w0{ @
[ ] [ ]
300 4 ifﬁ_'lﬂ( ® 300 4 [}
=g A
350 1 esKB ‘ 350 A [ ] b

®FGB
400 400

B 2B-24 K. RKIRFR . BKEHDRES M &M TRKERDE KR
TR KERSERPIIBRIERTETEHLS G5, WHIZHRGEL. SoITHELERT 4%
WG9 5 C & TRKBEICE T D EEGH T KESFOREICOLGA S Z EAFEIN DL,

COMIZEBREFEOFE OKERRE) ICEXARNAEIYHRETIAR A Y FAYFTEDH
ERRAEFE (CEMRATERER) CEDCHAEERML. TORAMEZHER L. S o(CRHE
HIEHETLTERLEXBBAREET Y VJI2& Y, REORBMMBZEE L -RIEAICET 5
MEZEEL, REOREVHLEHRICATIREZITOI ENTE

CNoDREIF, HBELASERICETIRGEEOZTEMNEM LPLIX MEIBIZRRTEZSHD

EEZABND,
(b) BEFHHTKFETE, BEFHBETKOERORBZEREICEET - BMIZ. ]BK
BORRVOREEDRHEFEDEEICRYBATL., TOHER. EETKOEEH 90%LL LT
REOFRKNAIERE G oz, Tz, BRENEENASOEGENEZFAAL-RHERNEFEZHM
FELI-ZLICKY., BAELRIZES T BRELETKOELHEZ EFNITIRET S LN TET,
ol HRAGHERREHICE T AREGHEFEZERRARLET SO, RERELRER
B, AERRIEICFEEEEL],

X 2B-25 #HI=ICBARELI-BENASEREZFE - -BEEHMTKOBEFE.
ERHD T 21— LOEENSBHEEZRODZENTES,

50



) ZRABFREFEETIH., ChETHEFEICKDHRALT—E2DEBE &G > TLSHKER 20m
UTDXRBEZNRE LERMXD=ZRAERREEFEORREICRYMBATNS, 2021 FEIFHR
NEOEBEEICEWT, BEICKESN-BEFECIIAETRREOUEBRIAEERRLF-LF
FEDRERDEWNE L ZITo 1=,

3) REBETHAEOHMBEREICEER LEIEHEMOSEL
AT—ITIFEBRLIz&LSIZ, BEHIOCBEKETCOHMERE LIz A Y FRME L BEHMIC

B9 % 4 DOEBICDOWT, MEREAFOERBREOMMRRICEST DS EEZEMICHRZERL

T,

(a) MK~EK~EKETERICH-HENDREREREMTKOKET—2 ZANTEELELS
BREST KO, FIRLAE-EMTKZANT, SEEA Y FRMHFIIHT HEREARCIO—
AN—HBREEEL, MTKICEFNDIRADDREECHEMICEY ., AP EICTRIEMDER
BENELGLHIELZEELT,

b) ZRGDESOMTKEREZRRIC. BEMOBES > —IILEIIHI MO IBBEEICDOVTOMER
EHFET 50, BGIGBA A UEEI DBRRETCRARBRLA T UAREOEREHAN, &
KEBRFA T VBICEOTA A VEBEOTARICKLEST HEETELUTE., BRROEEGE
BELT,

(0) WHEDEBREEMOMEREEHEICHN D EBEHEDO-OIZ, BREMOMRETHBICVREL LG DHIE
BEEHLIZ, £z, RIEAILHTKOSI EAHEDEEFIEET 512D KEREHT TIL.
HTKDENRELY LHBOFBKFRBOAN. HTKOSIZFAAPLTERNDOTKOELE
[CKRELGEEZHI-ZDHELEWHRTET,

d) BEMEA—N—/V I DHEEERIZONT, AIBKEFE>FAY b4 FOBKEBEER
BREFTAMBKAREZEBLFER. CAaBIRY b A FTIENa B EFER Y IEDEEICKY
EAECEKGRRILFLEAEEETHREEILIN/NESNI &0, FABEAKALIZHE > TLY
BWIEEEBEL, Ff-. BKRETOREMPOA —N—Ry I DEMEEFEZBHSHIC
THLODRLDABERRMBREERL, A—N\—/\V I DEMEL Ca HEFEBM P DA Na B &
YIhESWNI EFEELT

4) HHEEE

WEIRIE & TERE (BREE) OT— 20T ELERELE-T—270— 514775 L%E
BRYdLEHIT, BEEFETRY FLOHL2ERFHORBM T KT —2 PR T KM DR
EEMLT =,

(6) TRUBEZEYMNE - Lo EifiEEERR
<tHERBHI>
TRUBEEMIFIIVRFOWEMEICZ LOBSMEREZERA TS E L LI, HROERY. HEKE
BREREFAICHEEZRIFTTERLBEZERFEEL &M D. AN TORALAHHEEDE L.
R HEDFAEMRE M OFMFRMOERS & VBRSO X T LORKERED-ODHERHETE
TILOEELLZBERE LE-MRRFSEICRY B,

51



<HAREHENE>

TRUBREMIIHT HAIN) 7TORALAOEEED R L, FAHEIMITEMOFEZRMORE. HhfE
WMH S AT LDRERED-HDEZBMETILOSELD=HIZ, BLIOFXBRMAELCETILOS
EltEEELIz, TEREX 2B-26 ITRY, £z, EMAH R 2B-27 IZRT,

I [
@ AINYTORALRA R RIS Sy s — S ORI O
b Eéﬁi"/’@ﬁr_:) > AE I O EE S R BB DX, TR
B LADMEEIZHRS AT HORRIEQRE SSRGS & — SRR
SAER & S BEREAR/ Xy & — 0 A AL 1 & M S 1 R B IR R AR
2) BAF U BEBISH T 3o HE LA ET OB
L BRI b B A A L REH OBS
@ E{foﬁlﬁwﬁﬁoéﬁﬁ BRI & AR O RS SR 1< B B T — 2 BRAE
) PR 7L - E ERMEETTIOREL. BUHEORED RMEETTILOBE. BLEEE
O FEEAEE DT
@ MmELRD X TFLD C-14Z D/ JLEREEAR DD fn skl
REREDT=DHDRE NL - T FE—XDBHERR

BIFETILOEEL

D) EEEM D DIREE IV FE—RDBHETILOEE

HETILOBEEE SEAER T A 2 RO T K & 0 RS2 BT
2) ;;;;};é;;;f@ ST A > —EEHAEEERHEE 7L OB

Lo - Bl FFASNTFOYIC S BEEHOEMREEORIE
3) BEAEEOREES INBISE v 5 7 v I & B H RBITHE

R(SBIT 5 JR AT NEBHEA RBATEEE T )L DEEAL. 5 R

ETILOZR L MERES N N

EMEBEEE L5 RBTSORERE
5 R 5 B D EEAT R el
9 HHEMORBIEE 1SASE D 377 5 4 T DI AREE SRER
LOEE

wiel 1Al 1SA% O B MR AL T 0D AR5 ~ 0D B EE

P BEA A L DI HEEE 7L OISR

FILDE L Tt HBIEZEDOAINY 7ORMAFES XU
BRIERITT —2ICRIFTEERS

X 2B-26 TRU BRZEWMIE - o EfTE EILFREOEREE

BEELE BARIANLE—F e e B
BN - HABEE HAERHRE RLAFANRRESE
FEDOZETHE - hitD bR SRERRDETE
BFHEERHELE - & || DARFHTIRERKE NEBFAMER =
EEHE A2 — Joszh b)—H—:
Jnvzs hy—4—: || =F ik T HE —& LMK
AME £ £5:WAB B GEiLX)
BB koK Bz (GEHX)
= EE## B8 (EBX)
) N
FROXIE Z8 . BL £ (RRK)
- £8 Y8 EA (KERKX)
3 - [ iy
HE - BERE £E Bl -8 GUBA)
Bt Hl, XS RKEEaoHIILa Y b, BiEEKRK S,
ﬁgﬁﬁgiﬁ‘g;iﬁggU;)bﬁi%ﬁ*i%%%ﬁﬁ*ﬁ;tﬁﬁ OFfRE - IEHRICXIT 2B
NI EE AR =7 EhE, THI 2. £IRKE. A - =
EEAS . KIRAS Z N N 8§§3%E§fém”

EXORTICELIHABRCT -2 OMGH

2B-27 TRU BEEMANIE - W RMEELRFET R D A 2 MMAH|

52



<HAEBE>

BEARN 7T—DOFRLAHHREICRIHREFTETIL. LARRET TOBERLMHTMEEML.
EREICBTBERANEC K ZERBIENERRUVATADARENZERHABROERMBTICX
YHERTHELEHIT, BMERAMRICLD LAY PR FTEMOKRTHRAEEENEEFICLDST
AV FROBBRKEICKETSHI LR, AREEMFRNEKE LTI LI YR FREHOEIENE
MTHLHIZ L MR LT,

[EA A U%BEBICHT AL AHDEMOBEETIE. AVF1 29 ORKEMTHS 2BOREER
et HIPEEBIUBPI A5 REL) ZRENICOVWT, FEFRE TCOIAVRREEZEL A
BEMEETILERE Lz, £ BPI ASXICELTIE, AVFRHREFRDORIMLE LD TS ADE
RBROERAEDE-ODHS ADWMELEETILEHELE Y,

TRAI7I FEME RO FEBIFEOFE TIE. KA RELBORBEEREZRE L-FHE2EE
L. REREZELSETHRE7ZR 77/ FELADERREREZITV. BETX 7 7L FELHK
DRERBIFEERELz, £z, BAREOHEBRICEDETR I 7L FEEROEKBEREETILE
BliEL. ARENEEZHMRBRTETLLEHRELE (H2B-2888),

10
;817 & (2°C/min)
8 I3 & (5°C/min)
o Al 72 {E (10°C/min)
E 6 - - §t#E { (2°C/min)
= - - FHE & (5°C/min)
ml“ﬂ 4 - - 5t & {iE (10°C/min)
S 2
g j‘

0 e y
200 250 300 350 400 450 500
mE (°C)
X 2B-28 REETRAT7I)L FEILARORARERNEEEREBL-RREREETIVICLSFRELD
i3

> HEOABIDEIMNOKIETHSFEEET. TDENAKRESLDIICELBVNATESNIRET XD
7L FEIEADRRED E—V MEARERRIZL T T 5,
> BREOE—VDBERAIANDLT FEBRAGLGREBEEETILERRBL .

BREANLOBEBFHETILOGELTIE, TV FE—X (BBESARER) POREBEREL
ETDORMEFHMICIBET 570, MEREESN (MMS) [TKYC-14REZEELRERFEENE
EHEEETHEEDHIC, HEFETEHBRHETELGN 2= CI-36 IOV TH+RLRETEEREE
/- (BA2B-29), &lc, T FE—ROBRKIZIE C-MSTREDAOERT—2RGPI Y FE—
AHDERFOIHEREL. BIEA AV M) OBRTHEENRALZRSELELIT, ZRTEED
BEAMERBRLEID FE—RADBHETILERBELT,

53



WETRERE ST RERE
(AMS) (HEEFE)
Rt Ba'g Ba/g
__ @ STEP-1 1.00E+02 + 2.30E+00 | 1.16E+02 + 8.80E+00
4+« | Zeakiaty

EEEA oo @ STEP-3 | 1.08E+01 + 1.94E-01 | 1.17E401 + 9.19E-01
EEAED 1.81E-02 + 1.63E-04 | < 8.51E-02 ({&HIEELIT)
TR | FEREES 369E-03 £ 5.53E-05 | < 8.64E-02 (RHIRFLLT)
ERUE® 270E-03 £ 567E-05 | <1.06E-01 ({&HERLLT)

B 2B-29 T FE—RHAMORIMLIEE AIS RUREEDEHRBIEIZ L S Cl-36 DEEHR

A MEBEMOBEERICOWTIE, A Y FEEEME—CHREMIELEHBICH LT
REMNMEEOITETL. HEERICKYVERLEZZREYMOEE LT L. €42 FRUBEHD
TEREZEIEL, Fi=. HFSCRHEKICHET I 7L A VHMTKORENA SN EMEATDFF
ASATFATHREIZEY., PILAVEBICK D ZRBMERRIE D & Fe, ig ITEORETD R A
9584 MEDRIETO R EBELMZ LT,

BEABEDREHRICET IRERBHETILOZ LRI TIX, MNIBEEY I T Y THRABIT
ABRRUBHEARERICKEY ., AERARKEOZECERANRICER T 2ERAREEL DI TR
THECBREMOBCEBENREZHET L LLIC. [/ REBE - hEERBFETILEEELL
T=o

BREABHEOELILO—XDONBERMTHEA VY v H) VB (ISA) OEBETROBMBECIGE
ADEEICET BT —2ZWELIz, AXIZDNWTIX, BEBELABEANDEENHAONLE N & F
BRLL—A. XTI LIZDNTIE, BRE~NDEZENALN, ISA LOBEERERZEH L=
B, R2MHE~NDEEEZEEMICRBEL 5 ENTEDLSICH T,

HRIEOHRZBMET I OZEMHRETIE. T RBOSBHICHFELBRAA VZ2ETT HEE
hEBHTHEBMICK L THBA AV OEBREICET 2T —2EMB LIz, £z, WBAA N
TFORZDLAFTVEBLEGRIZCETARY A4 FOEBENRENTHSZ EFHER LT,

(7) [EURFETREMERTE ELRSR (2019 FEF TERLEM - BURTEEMRAE - &RiffsELRFE)
<tHERBHI>

RGNS HERFEFE TORMDOREZYOMEOFTEEME (EURFTEEN) ZHRY H7=0HIc, BRI
DRBFMEZRT EEHIT, EURAREHEOHFHARICET 2HEMRLG EDRBITH T S HIMTHIRE
TEEITED S,

<HRERAE>

LEREREAORICHRICET 2 EEMLEMBER T, BUNAIREEICET S RMHITRET DA
FEBLEY, ChEBFEFA, ABETRUTO 2 DOREZHRE L THRY BT,

54



(a) B LAV EREYORIRKZMTOSEL

B0 2 20EMAHE WS ARE=AK. LOTERESE - PV AK) (LT, EEHKZ
EURY B =HDZRMOEEABKRZEZRE L=, T, RENGHARRNTOERRERDTET . XL
ELOTHEREOERDI=6. BUERODRILICHEIFT=HRFRAFEEEHE Lz, S5z, ERORE
SHEEO-FMRA T a v OREEED. BIRAIRENZX X S RITOERIERLZR > 1=,

(b) [ENURETREME DRI S L E MR T DB (R

Mo e E RERFAEE T ICENATREME ZHF LI5S0 EOEEICAIT, B - BRELHREF
NN TRECEEDCE L SIFRORELEBZRRNICHRIET 2-ODRFAERR L= Ff=.
EELICLEGYHBEOMBOEMTREZETIVMELE-PRMBNEEREL. HIFHRPOER
DEECEBEREEENITIEEL. BERTMICTRFMS 5-OICREGMRELFI L=,

EROERFEICE IS ABEOFEERERMICOVTHE 2B-30 (TRY, Ff=. 2019 FEFETOEN
A &, 2020 FELUBROREARH 2R 2B-31. 32I127FR7,

X1 FEE - EURFTREMEDRERICE T AR ERICRIRFR, TR 2T~28 FEICHFZBENICRE L-AHERAR,

%2 Pre-fabricated Engineered barrier system Module DE&,

FEEH FR30ERE FR31EE SR | AHEeFEE SH0aERE
RIELRL TOENRSEEERER (B SFEMEE) B ik OREIEIDa R [&m]
> CRisBalR IR, BRGNS
(a) Al <L '
BOORKROSEN | aprzemos | opssnssss E
Wl I3=FilE | raersm o RITO2 DORIEEEEIRS L L 7385 ATV 3 OIEHEIRE 2 185
A7y I O3 > i
(b) @]ﬂﬁ]’ﬁﬁt{ﬂ_’) &f{f FDhS I L 75 H|tD ﬂ§§|:§_5 i ﬁ?ﬁm’ﬁ‘#’b%!ﬂ)mfﬁi T A== Fﬁ‘l—F MEM
TS T\ Lz %, okIB, {EEHAFE0tes . o ! ) I
BT I RO 2 > mgm&ﬁ@&gmuﬁmfﬁmm& FREORGHR o
it ENRETREN A TR RS B o~ o
XBESH IHEt SRR £ EMRETHEH SR ERSE (SHEE~ SR
CFR27 78— F 31 ) I

2B-30 £&KRTTa1—)L

BRERE RRIANE—FF s
BN - HABRE HAIERTRE ERLAHAMRRESE
| BEEOLE - PILOFI SHBROKE
SHBEHEE R &

RFNBEERRE - EEEELV 5 —
FRvzy py—F— IF B

TE: EREAN LEEXPERELR

E£R:
— FIlE—  mEAE
EXOXIE NE R REEAS
i - BER% "R EH BAXZE
REEHEASH., RS RHKE. =ZHEREBHZHKL HE M- RiLKRZF
=, %A SttIHl, BEEKXS. FKEZRHEAEHT. W E== ESELEAS
FA4xvarvyiLEy bgEstt, st a, it BINE RE  mEA
EEDOEITICEDLIRBROT -2 OIMBE OAE - IERARIZHT 2815
OEEZHICXT L8E
OBOLE1—

2B-31 Wt - EURFTREMEEAE - TR EERAE TR D A 2 MM

55



REEXE BERIRLVX—T

£ AE
B - AABRE BABRMH RS ERLIHARERERR
BEQEE - O LRBROER
- NEBTERE
EFNEERERE - 92 | | BARTHHEERME
Ber4— Faszy by—4— IE EEEN EERPLERE
Jaszy rYy—45— BHF BEk £E R E— mPERZ
I B 28 /\% Fit BWEKP
EE8 . MA HE BAKE
— EE PR M- Jitk
EROXIE EE .M RZ EBREXESS
£8 . #IE RE mPEAY
s - BERE
AREHGRSE. RERHHLSN, BRESHASE. Kt OfiT - BRMERICHT ZHE
SHARZT., BALHATEILHILES b, BRI OHEBE(CHT ZBNE
% OFEDLEa1—

EEOETICEDIHBOT— 4 OIS
X 2B-32 [EMRATREMEMEELRARE T DA L MMAH]

<WHERRE>

(a) B LAV ERZEYORIRKRMTOSEL
- REAROERICE S RMORBEDRT (B—EREOKIMEF)

WoEHEE E - PEM AXI(Cx LT, PEM BAEDOEREFTEM DIRE & PEN OLESA A~ DL (H
) D2 REMN 52 HEUREEICHRSRMDERER 7 — )L TORARZIRERMBRA R >
2 —DZRE 350m DEAELE THEIE L 1= IR FTIEM D BRE BRI (THMBIBRE B (A —HAH)
EREMBRERMN Wor—2—Tzy bAR) ZERAL. PEN OGUEN~OHRE (EIUR) il
CRIFATITAXOEEEEZEHRTE}ESESH & T, BICEES Iz PEN ZHkET
EHLEHEREL: (H2B-33), BEEICEELEZRREHDE., BITD 2 DOEMEZICRL
TERBRER T — )L TORMERIEZ8E L =EUERORITHERIEORBEL 1571,

\ P > Z« ‘,; ' : b7 ke <
AR =R (F—HAK) AR ERM (W A=) EE - [EUE T
X 2B-33 RIEFRMBARt 2 —(CHITHEES - PEIM AKX DIRREIFRIEM DR EFHER

- BEWGHBRN TORREEDT T A =& E (FZEREORMTRRE)
RAZEAFEDEREEZRBEA-IRITZITV. BIREEOTRIEDAR LRy Y & LTH
FREMDOBREEFEEZHE L. BREMNCHEATRIEXZRRT 5-HOORFLICH F7-FHFE
BREZEAKE Lz, REMBRERMBICOVWTIXESR T HIEKOSEL. HBMERERMTIZONT
(FEEFOZKERUIBIY —ILOMEEIMHADEAICE T T, BEERCREFIEG EZERARF

56



THRELz, ShiTkY., BEE1EHEYOREERFMEZE—REORMBAERRTHS 10
R o, BRREECEECTEIRBELAGELADDH S,

- BEIROASZMESO-FMREGLT T 3 Do
WITD 2 DDEMEZIH LT, DATUEMNMBOR SNREN S DEIRTIED ST, £KREIR
EXRHORFZBEL T, BRKBEORBILICEY 28K T a vEEZRTIHELED
2. BREANSORBOBRANOA T a VORI EHR LT,

(b) [ENURETREME DRI S R E MR M DB (R
- EURATREMEHERR IS S B DEBIEFEDER
RAIZOER - BERUVFAENOBBAKETETOHEZARIC, TETHEEVDREM] R
U MR ISEB LR VAT LOREEBICEALAMEZEN LR b—1) —FR—FZH
ITRICHER L 1=, EURETREE DA Z 8% (T 5 O & (2 5 2 E 0l HRE T 0 i FHLE DR
DEWVCHSIEETOCLRDEVNGEEZRRERDRA =) —R—FEDES (LEBEXR) &LT
RRTAHET, BUNATREMEHFOZEZMBHIN OREMITRT ZENTE

- EEEICLEGYREORG
EUR AT BEE D#EF AR P OFRABIBED R EEANDHZETMFEDBEIZET 516, BT LD
JHERFFaV Y ) - EBRLUEEKZERL. T00EYMEERET S E LB, FERL
EHMEKRZRG LIRS (R - kd) THENICEEEBELEZOL., #HEKOSTEERLZ. £
DIER.BEZHBODEVCLIEE (PHRL)DBREDEVFZIERET 5 ENTE (K 2B-34),

1R JUERSKPELE
=iE RUBETKEE

. 7w N : XEhDE S (FHRHAE
Witk 2HER EHTKEZRAW-RERAR hEEDETEDH ($9 1 F)

2B-34 RLJIRETTEE - BELERMA T Y ) — MK ZIEARBER DA

(8) EELSFABLSEMSELHR
<HEBH>

THOAEICH T FEREFRHOMBLS X T ALAIZET 2HHEME - EZELSE 1 RRY FL
h—1 ZEFA. DHAEICE T HERFRMOERLS 1A ORMREITRYRAH., &Kt - RE
AEFEDEELD-ODEMEBROEHBEERT 5, . TOMORBUASFT T3 ElL
T, BRALS EHRIC, FHNEOEHRAEEE L THRFORMEEPRMMREFEIEELS
AT, ©DAEIZE T AR PCREDRAICET HHEEZERMIZITS.

57



<HEXREAR>

FERAFRHOERLSICEYT SRMTEBOEBEL LV TOMKBELSF T 3 VORAEIZDONT,
OAETEESNIBRBAOHAICOBERTHICERLEAONSEBEREL. BliFAREZED
o RBXOEERRMICDOVTER2B-35ITRY, Ff-. EEAHER2B-361RT,

L
HELYSEKER I o o N
(1) B B/OER) EA OB BORSE: 24 | ERAOBFRERESIET SR : -
S BABBARIE. 7—SBh SURE. LRLENEE TORBY
(PRER- MR || @YORFESRERRY) | =& 37 235 g BREARDOLYFELD
1 < > i N >
BROGHHEREAEL: _ | R T DI
*”%@Z;ﬁ:ﬁ;gmﬁ Peipsibdnacd R RRORE L SRR TIFEORS ; SRARDLIEED
L gl i I >
(2) EREME. @ | 5L ML REENERR I mr———— E———
WHORMERE | 5y RN NS g T !
) B B oS L 2 ) I < ﬁ'@'6lﬁﬁﬁkﬂi¥!ﬁiﬁl'r—9m#07 SNTASIRIEERL SRR S\('}’WU’ -BAET
HERN &)‘Dﬂi¥nﬁ§ﬁ'-§5'¢'6aﬂ%  BEEHTOTRR (TR S <5 T g 2 i) R
1 I BRARDEYEED
1 1 —>
FAEEH R R 54 | B ERRRT—SOWE L 1 R
i | EERROLELS
1 1 —>|
(3) EERALAT |« ERADBFHRADRSE S > N —
LOBIEOS I PR RT SEEFE B
BHLRE AT LRIEOEEEE L TERLARE Y | BEORINROBE, GE S ORE | ERROBE
i | M samronvzen
I I ‘ ’
(4) ZOMBORED EAA O BFREORR -5t 1 B OB HO B (e
RAT 3 D BRABSDERICEETS bRETHEShREEEEESIHT D I
WTORE _ EFOHH R EOERNEE | aRinsotkoRELORSR :
I | EBERROBYELD
I I —
e T T T T LT T T T T rT
2B-35 2AEXRTTa1—)L
BREEXE ERIRXLX—FT ol B 2% SE i £
BN - AREEN REHERRMH AR RRASHEMRAESHE
EEDOLEFE - Ok SREIROETE
NEEEERE
BERRFHHRRAFLEE
oy b —45F— KH-E FE . XBEE= (EHRKXP)
£R:FH & FE&XH)
= i S EreYs
BEDOER %E : ?i‘-J:'I'gz (RIRFFILKEE)
ZE : ABEE (RiLXP)
- £A k2 KEZ (FREBXE)
55 - BEFESE —
ORE - IERRICHT 2T
NBEMEEARFHREAE NS, RS+ 1 X, JFE ORMEEFITHT HBE
T/ IVY—FHASH, —a—H U7 - TROYTA OFBEnLEa—

v, BTV /0P —#(AE, BAXFE
ARIERZ, HASHWFIIIVR F

EXOZEITICELLHBROT -2 DMEF
2B-36 EELSFRBLIEMSELRETRD A Y MEF]

58



<BERR>

FERFERMORMBFBEETMDOUOTIE, ULy FORERERZITL. TOEEMD, T F
O RABBEENRBRERFEZEIDLEER I SL B0, ROBRERICRBRRERT
MEMEAFACBESEZRAONI L, =, 75 VEEY 0% ORERBEMREOS Y05
HATFITK Y BBRESZHFMICRE LR, BREKER H0) ORIEA H Z X LN REIERE
[CE<IRFL. BREBIERETIE 0, ICESBIELE DS U DBRENETH. REIEREDRMD 4+
D2TIIVDBERITEATLKRY | BREEIEREDRETIE H0, DEER (0) ~DNENEELR
SRR E LD EEHLMILIZ® (B 2B-37) ,

METERBOBRREECDOVTE, ERENASOXKBES T TORERBROT—2 ZHMFL.
REBRRORBRENFHESICRETHZENBES CRABVAREZERL,

Proposed U;0; surface layer formation upon H,0, addition

H202 OH- UV = U 4 e UV OH-

U 1/2H,0, + e = OH- \ / U(VI1) surface layer

2 @ 00 s
1.C oxidative T c (UO,(OH),.xH,0)
- decomposition [ —3=8 |

2B-37 U30s ~DEFBHTH 2L S H0: RIGIEHRDZEL D 20

RRBHRORFGEAFFTEDRAMHTHAMMBICOVT, BEZREL S FRERFT
HAMEMAIRET SFH4TOBRRIARCZOBRICEDI(EHEMAETILIC & S F el & EiE
L. REMGEREREH G mELU40 mm) [CTEWTSHELULOBEFGHIEFTE ARILYE
BEZRIETHENTE: (K2B-38) . Tz, NDBHROEBHMHMTHIMEDHEERIZHESRE
EMOEEZEHZILET H-ODEEHRZT o-HER. BEMEHRET HEIREMLD H 5 kB
[LOVWTIEENEEEHICHEERIFS BV LR SN,

GORGTR o ko o F
EEMGL E&EHH Y BEETFVICLBHEE
------ TH—EEE

o EE
SEE

100. y ==

100%N, 10+

g 1.0

)
|

i

|

)

\

|

|

|

|

\

|

H
ol
|
|
i h
)
_'\'i
M
'_'l
m g
\

|

100%H,$ »

103 10+# 103 102 101
¥ 2E [mol/L]

X 2B-38 FERETHED AR DHI
(£ : ZERREORRA/E GEREIF 100 ). £ : REBEEDFHEHERDOH)

59



ZOMDRBLARA T avIZOVTOHREEE LT, BRALSIZOVTIE, EHIORIEIZEE

DHAZEUDAKRECEET DARMENTRINLIFORRER .

3. HRFAFROER - TR+ 2 MEFIFE

3—1

BREAERE

EHREEOMEHFAFRESTEICDOLTIE, 2.
O TSEBINI-LY,

(2) EMRBEOREARICTIERE LTRESEHL

3—2 #&ESH
s . WITEE (FMA)
2019 2020 2021
@ Eiachih TKFREFMES | JAEA 243, 360 186, 304 268, 638
T = AL B S Bt 289, 989 194, 835 199, 243
&t 533, 349 381,139 467, 881
Q BN HEERFASH MR | JAEA 238,195 252, 203 269, 513
ALEtER REBt 42— 268, 935 290, 580 272,519
&Et 507,130 542, 783 542, 032
@ HhERBERHAKTEMEME | JAEA 257, 068 314, 811 309, 160
Bt ELRR Bt 79, 701 78, 769 75, 834
&t 336, 769 393, 580 389, 994
@ Z7I74—ILKIYRTL | JAEA 225,575 233, 867 223, 601
STl e AL F AT BRI 38 BBt 42— 129, 355 127, 507 120, 651
&t 354, 930 361,374 344, 252
® RERES S R T LEHE | EHREF 282, 004 314,313 439,198
MR TR S REt 42— 84, 495 92,378 88,176
Bt 100, 000 101, 726 94, 475
&t 466, 499 508, 417 621, 849
® TRUBEZEYQNE - UoH | RBREV 42— 461,214 479, 891 443, 310
i B 1L BR S JAEA 85, 586 114, 433 110, 086
&Et 546, 800 594, 324 553, 396
@ EURATREMEMIEELR | RBRE 42— 620, 999 547,186 459, 431
% (2019 FEIXTT M - | JAEA — 24, 386 36, 527
EURATEEMERAE - Hiffie | &Ft 620. 999 571 579 495. 958
EcB%) ' ' '
EELSFERE0LS AT | JAEA
N 198, 827 207, 602 190, 442
= ELR
&t 3, 565, 304 3, 560, 792 3, 600, 803

60




3—3 HWREFEARODEH - TR A2 MEH

FMREBBEDT AR AY MEFIIZDOWVTIE, 2. (2) EHAREBEEOEBABICEHL-DOTS
Bant=l\, 8. IXTOWERARERICEN T, ERICAHEEZEITS NN A7 KA HF—
ELTSMLTWS, SHITKY . NUNO IFEDOMEHFERRICET 2BHMER/ICENTE, 4H
M OEMERMFKERELEL. N0 O=—XZHF A -HMARKEZITSIENTES, UEDELS
2. HBUDBXICEEERT 2RROBIEEZMENICITZSAFE LTLS,

TRU EEMALE - WHEMEEARARIZOVTIE, A THF—nN—L LT, BFHRFIT. ERSB
REELE. REVREETHLIAREBKAESNSML. TRUREMLSEFROMAZTRRICRET
HEHMEBDEELIC, BEBR. REVREEHINODERFZHEODOMRERET SAHZH -
TW%, BN I FAHE MR ORI ELHFETE,. BRE - kot
LAEEEERERICSMLTEY . BRE - /IR ENEICHBLSBED ——X(ZBIL 8
FRFENMTRADESBERTHIMYBAHZEERL TS,

AHEFLVEIZIAZr—Y a3 0REREZRD I EICKYBSHAREE oo by
—45—) NRESERBICHBMGREREZRE D DNMYELOEERTESH LS. 2021 FEIC8#
OHAFAFREEZRAEZEO BRI ZMAE Lz, P HFREEORYEADBIEO—IREL
T. 5IZMECOLSLERRBEZEHNICHAEL TL L,

3—4 HMHOHAREART—4 OEHKL

BAM/AA - F—LHEOBH HMMNIMHEEOZAERBEZELC CTHARMRBE IS ZEELL. £
DREZBEFHICEVTHEMISERTSIL) RUKRTOD ) FOBMEERT 5126, X
TR MIBWTIE, MPHETRCAV N EERTHILERAET D,
AAEHICEHEOLWEEICOWTIE, A70C Y FOBMERZEZ., AP Y FSNEROD
BEICKYBEIZRLTEDHDIDET S,

Jady rSmEIK. XAV, RAELTTOD ) MR (RRZHNEOMHEE) FT
2. A2 Y FSMEBMTHNEMEEOTIRWICODVLWTEET LD LT 5,
BHE. Ty FSMEBMTOMMPAEDOTBFEVIZOLVTOEEE (LT MIHEEE] L0
3,) DERICH=->TIE, BEEEED EXAMERRICHTIHMBETRD AL FMZETS
BRAAA FSA42) (FR2755A, §M4E3AHEN 28EI1C L1,

4. BET7ILTy b

4—1 HEMAREBE

IR E1E(2022,2023 | =¥ (T
ERE) ®) HH
WRELSGEEICES THBMERE | 2022 FEE TR —
(1) EBPHTK| TEREELLGDHIMTKREGO. MT | LTEET 576,
MEBFTEM RN | KRNWOKRELZORE -FEIC | BREEEDOFERL
= EACBSE MiT. CNETIZBRESNE=FED | LY,
ZUMOEREZEL T FHET SR

MEBAFEIER FEBE (2019~2021 £)

61



T—ILRER RBEOEHICE L
F=hEmE L THRRMICEET S,

(2)

Hh B AL 53 I B
B 85 4% fif7 3
ER

Ho B AR 53 e EX D RASR R ICHLE P JE
BDOBIERENKABELGEDH T &
ZRALET - DIEKEDLEDHR
LEW o HERMRKRMTeE DRk
ITREZHET 2FEZ HMTHE
FEER THRAFZEL TERT D

2022 FEF THER
LTEkYT 57=%.
BELEEDFEIXD
A

(3)

MEIRE R
& 7E 4 ATl £
=R

ERSCE L - EIREDRE
[TRZHBARBRER (KL, FHE. &
- Re) OFERERVETIVE
[CROFREDRRICBHDERIMED
ZEROHE -FHERMOBELER
GRS

2022 FEF THER
LTERYT 57=%.
BELEEDFEIXE
A

(4)

=7 74—J
PZEIN-
1 e S £ 1 B
5

BN R T LORERTE. 1
HORLEDODBEKICESZETODA
BRSNS AERRIICHT:
SHMERRIZ, =7 T714—ILF
(AIN) T EZDRFEOELE) D
REZELThoZZEEL-KE
BITxlYBREMICFTET 5120
DT %, REMDFZMHE OF
EEEFELTHEL, ThoITED
WT, =7 74— E AT LDEE
MOEEMEETRT,

2022 FEEFE THER
LTERET S0,
BHEZEDOFEIXR
LY,

(5)

BEELS >
A T L 5T i 7
SR T RA 5

REBET O T RSO #& i
DHELZR/RLH LT HMIC. RER
ETHADEXREFRMTEDKER
MTRKREBFEFEMAT L, F
f=. BRBETOHTREDHAE -
Ml FiEE LT EEN OB ED
T CHEBEZERMICHET SF&
ERET D RFRERRELET
FRMELT, BREFROEEDL
BRRIEBKEHIZE W TERA &
B Ay FRMHOCEEMOMH
ERRBEEAE. AN 7 DK
TOEFERAT 5.

2023 FEFE THHE
LTERT S0,
BEEZEDOFEIEL
LY,

62




(6)

TRU EZE YA
H-WoRiE
EiEmF

TRUBREYLE- L5 (4L
MEFEE LT EREHFT HH
FDOEDE LADHO, AEADIR
ENRETELEVEAA DR
FALRAHDI-HDUDBIROEE
AREMEBRM DR, BEAM S HRE
TEHEARRL HBRIEDZEEEEL
B D S R T LDIRERED
ODEEBHETILOEELLE
E5%,

2022 FEFE THE
LTE#ET 5=,
BEZEEDOFEL
LY,

BEEADEURATREMEIC DOV T ER | BEADERZIRE | 2019 FET
DHBRFBICEVTEER1AKEL | WEHBTEETE | BEXR 1K
ERTESHIEEZRLIZSAT.E | &5, EUREAMO | D EURIZD
IRFZRMEMLGRHE TERETES S | BELERS T, | L THITH
(7) [EURETREMER | _ o N e
e 5. ERBEMOEEILERS . £1-. | BURATREEZHEL | RiEZXET
(2019 EURATEEME ZHBF L -I5EDORE | -BEEDEEDEE | LIl L%
E— DESLICEIT, B - R2FHMP | ICmIT, B - # | 21T 2020
S - NoDHMTRECEBEMICEL D | FHHFHILOMT | FEICEE
e BRORELEBZAZMICEET | RELCBEYIZEL | AR EHE
B-ODREFEERT B, DEZROKRELEL | L2 L%E
ARMICIBET 51 | ZIT-BE
ODORFEERT | £E,
%
HLREICHETEERABFRBOERE | 2022 FEF THE —
RDIHBEOEMREDS .05 | LTEET 5168,
BHROMEBMTME. BRRALTLHE. | BEEEOFEEL
ERFRHEL D OREFH  BEHM | L,
(8) EIEMLE & @é%ﬂ#iﬁ’é%ﬁﬁ L. Eﬁﬁ""?t:éﬁf
N - MFEDEEDI-DDEMEE
R EEET D, Tz, TOHORBL

DAT avELT . BEALS %
HRIC.HENEDEHEAEZBELT
R ORMBRCHMMRESFZE
EELES AT OARICE TSR
IECREERET S

63




4—2 WMREAROERRE

MRFAHXIER

hfE BAR (2021 £5)

I

AR -]

=
\ﬁ

el

=354
K%

REDRR S/
SBRORBEL

B AR oh Hh T K
i Bh 3T $ AT
= EbB

MEBERSEEEICESITS
BMERECEEL L i
TKRENFO. HTKR
NORELIGDAE -
FF@EIcmIF. CAETIC
BigSn-FEoz 4k
DHEREBEL T, FHET
BRI—)LPER. BB
BSOS Lz AR
ELTHRZRMIZERT
%,

OMBRELR—-IVYT
REZERML. BREH,
TLEUE D E IR LAY
Hh EE K 5 0 T KR EN5
T SAERERL
T=o

OLERTr—IL (#+ km
P9 75 ) O & B A 5 i T K
MEMNRBLMEENEFE
THMERRT—IL (8 km
M) &Y AP TDE
BEZxt L TEKRBLKE
BO=Rn Tz
5FIBDEZRAERLI=,
OIhoDERIE. BE
REICETHH T KGR

FHE DI FEMEEREICE
TH5LDTH5,

O & % =k £ #
(2019~2021 &) :31 4
OLEHATRX 3 1)

2022 EFEFE TIZ,
HniRihis, IREEH
M TcEMmL -
BEFEZHRRY
[CERYFELH. #
EREIZHEWNT
R EERMNER
TEHEEMEN
BRI Bl
ELTERET S
CETHERR
AEIEEDERE
(TR R AH

Hh & A0 73 e 2%
B 85 % fiT 7 B
FER

B R DEASHERIC
HE S REHIOES B
KAbElad I EZMHLE
T H1=HDIEKEEDPIESD
RL&EWVSITEREE
MOZ DML Y %51
I 5FE%E. HTHERE
BRTOXRMEFZBALTE
"9 %

ORY hF 4 hIEKEED
HEIZKY. ERZID
ARG MRS T S UM
TEBEKEZHRTED
CEEMRTE F=.
WAt I+ TiEDE A &
BRI S-ODOREUERT
HEREEREL. BXRSh
BHEIREE TILKEEDIE
IREETHAH & EET
L7,

OFENEIHEMA T
a3 (EE. weFTF) ot
BRIRE D= DM EE
RUBI7Oot€RIZEIT

AELEZERE
fiEImY F L.
¥ BB B 1 4 X B
IR B HEiT &
LTRYFED
SIEEM 2022 &£
ETRETT S, =
nickY BEE
BLD RAH

64




HEHIEH, J0—%%
ERL T, MEEE IO
T LEERKIEL. #EY
BHIAEEERTES
RABALZH-.
OINnLDEEIE. EE
[CREATERICHERZ
BORTEDIEKEDS
FHOEIFIERREOR
Lit#kd &K U AEE
EEDYMEMLGTERICE
IADEDERD,

O 4 # # & £ &
(2019~2021 &) : 27
OLEBATIRX 0 1)

MERERH
& E 14 5T
= LR

B ALY 13E L -t E IR
BROREEICHELBERER
(KL, JEEE. & - =
B) OFEEERVET
IVEIZHRDREDRERIC
DBEGHMEDERCLH
E - EERmOSELEE
X5,

OKIl - KEEEIDFEE
IO DRAEHM &
LT. BHIFEET 4%
DFMLERIEICKY . #
TOMIBRMBOAIME
BIELE LRI IRDEY
HEICETSETILOR
LiEFRERLI-,

OE W Btz N R 73
HAMEICHEOTEEE
DRFERET EFE%
RBERTDHELELIZ. B
HETOIEREMEET—2 %
AW-2ESMFICED
EEMEBLIEINBELZ
BAT BI-DDOFEEH
fzIciRR LT,

ORERZEMFE. LS
FytEURE. FERE
BEREEICEDCER
2 -REEHEEFEZR
TTAHELBICT, BEH
BIEHROCBREF S RIERRL
BROIRE - fEMTIC L Y . i

2022 FEFETH
BRABRRICHT
L2EHEEZT R
o OO 5 {: o b5
BERBEOHEM
FMYFELEDHD,
hnickY BEE
ERDRAH

65




BOMR L MED DT E
AT AEERE. L
B HBRE O - 8
M- REZTILET S5FE
L=,

OINLDOERIE. BME
FAEICBEVTRE LM
BIREBEZHDEMICIERET
5= DRAEDLHREE
[CRIDEDTHD, &
BHIZ, SEWEREROKR
(. HEF DB RS
LEERLGHREG D,
O 4 # # & £ &
(2019~2021 £ &) :115
HOLEHMTRX 9 )

=774
YR T LT
1 e B £ 17
%

BN S AT LDERE
AREE. BHORLEDE
HIKIZCEDHFE TODBEERN
TR SFABBRRAIC
- 5EEERRIC, =
T774—ILEF (AT
T ETDERFEDER) O
REZEBLETNOEEE
LI-#iERITE L VERE
RIIZEFEE 9 5 1= & D it
%, REMOMENIR
PFEREHEL THRE
L, ThSIZEDT,
ZT7I74—ILERORT L
DFHEDNH AU HEERT

OBEHI bR DIRE
TEZFTET 57-0, R
P B ERER O RALE LM
IWEHFICE-T, £EBD
BE BEMOEE, &4
v EEBDOHEEERIC
BT A HEETILEEE
L=,
O%tmmn#h - FTERFRK
M eRAERBRFOEA
ZELT, #HEEEOLH
BAEZXRELIZKLVE
EH G RERTIMEE T
IWEBELT-,
OInbDOEIX. 4n
SRR RADLT LT
[THENT, EFEOMER
EOHEBP=7I71—IL
FORARREEZER
L7z, &YBREMNDE
EHEOBE W KEBITEER
ZETEY AMEICKZID L
DEHDB,

BEBHO=7 D
14— L FIREZE
BIZRAIERAHA
ER ORI DR
BREBITHED
., Thozif
BLE-EENG
BERTORER
TIZRIEFTHE
[ZDUT 2022 £
EICHRET L., BY
FEHDH, ThIC
SO TEHEERK
DRAH,

66




O 4 & % X £ #&
(2019~2021 &%) :61 14
OBLEHTIR 25 &)

BEERAL S
R T L ET 7
SRl BA 5

REBETOHMTIRED
BT O ETD
EEBEMIC, REBET
FE DIERIEFATED K
Ot T KABFESFZ
fREAYT B, £l=. BFEB
ETOHTIREDHE -
FEFEE LT, BEEA
LB E DT CREZEE
RIZERET 2 FEER
Y5, nFEHERRE
LEITEHRMELT, &
RIERDEBORRGHE
KEHIZE W TEATAE
Bt A Y FRMHCREE
HOMPMIFRRET A
AINYT7DBKETDH
EBHERFAT S,

OBMZEICHE T AE%E
B LT, TR
FOTHEEMEDERT S
HECEN G T — 2 M
pMEY, BWHERAEIC
BWTHEMAZ I YVHA
HICRT ZENTEL,
T, BRER KLY T
DIBIKDFHRMNIEE 2/
SV EEbhh ot
OR—V)VJRE. BE
BKIRAE. REHNOYE
FEOHEEEICKY., &
H~EEichITTESREL
- EEECIERERE
SUHEEOH T KRB
FcELIRBELZRE
T=o
OAINYFZHEIZDOL
T. HTFKOHERDEHE
BADEBIEAF URE
LOBEBRTEETE, 2
NETORKEBKDT
—RICEDEHEREE
KYBEMICTEIEN
AlRE & T o T,
OINoDRERIE, R
EFEHILELLBEE
EUHEETHMERNEZE
Y HBEDORE - FHED
EHRETES., REBEIL
TORHFEEEMERFD L
PIGRETRFICKRIDOED
L5 %,

HAEFIC &
Y, 7—2 =&
LT. BELEF
ZoEEMER L
IZER YA, 2023
EEETIZHAR
HMExtgr e LI
BEEOHMERE
DHEERERY
FLHDEXZE
£, chlzkV
BEZERORRA
FHo

67




O 4 & % X £ #&
(2019~2021 &£ E) : 25 14

TRU BEZ ¥
8 - o
= E LR R

ObEHATHRX 4 4)
TRUREHLE - 5 | ORMERERNNVT—| — | NuT—TiK
[CHELE=BIRRE L L | SOREHEDRARZENR flr. 244 BAC

T. EURZEHFT HHAM
DHEDOFALAH, &
BADOIENHRHFETER
WEA AV DRBIFLCRA
HD=-H DD EI/AOBE
ZREIEEMORFRE. B
ERDOOLRERETDHAHXR
P, HBEOEELTER
L= X T LD
REERTE D= HDIRRfE
METILOSELLEE
%

L. FACADHHEEERT
BNy T—TITRO BN
PRBEZHRLTCESRZE
BT H-H0HEMiEE
s L71=,

OI v FRKBELEM
(HIP EMt. BPI 5 XA
i£) DEAR. B4 A VAL
AHD AN ZXLDOKRET
IT&Y. IAOREDRA
FUDOAINYFTOEL
AHHEREEM LS 1=,
OBRERDL L DIESH
ETILOEELE LT,
IV RE—RTDOKER
ELETDHmEiBiELT
AT, HEBHETIL
EHEL,
OINoDREIX.TRUEE
EYOHBRS AT L
DIRERED=ODET
ILDEELRIZETDED
LY, ERICEABEER
HoRLFHEICRBRTE
53 DTH5B,

O n & % =k £ #
(2019~2021 £ ) :45 ¥4
OLEFTHRX 9 H)

AHEAT, TRF
o T H%E
BITOEZE., At
Y. HERIRFEI(C
DLWTEAMNEER
e L. M
iR AT TRUBRE
MU IZH TS
T2EMM. R25F
1ifh 43¢ i D L &
DT 2022 E£E
[CERYFELH D,
hnickY BE
ERDRAH

AT - [EUR
AIREMEERE -
BifrE EL B
F (2019 £T)
[5] 4 7T e 14 4%
e ELRR

BEZEARDE IR ATREMEIZ D
WT. EREOHMERIEIC
FLTEEKR1AZEER
TEAHEZERLESZ
T. B ZREHL
TEETES LS. ER

OMHHEEE Z-PEM A5
XOWx - EERMKR Y
[EURF i DERER &7 —
JLTOEERRIZKE Y
EREDODRr—ILTEDHERE
LM DBRE. BEARDER

—#

=354

| 4R @ A EAE 12
mT-ERED
HER%E 2022 5£E
[ZEfE, F7=. B
IRATREMEHEFF %
EELERb—

68




(2020, 2021
FE)

RiffoEELtERS, F
f=. BURATREMEZH#EFF L
EERDEEDEELIC
[F. 25 - BEXHAMSD
b D TFIREALEEY
[T CHERORELE
ERRMICIERET S50
DR EERT Do

Y LA R ATRE T
HHZLEHER LT,
ORITD 2 DDA =
[ZH T B EIRE TS EL
L LT, BKEFIZKS
BEMBREOUMRILEST
SR, RER1KD
=Y OBREEERREZ 70
FrfE A S HESHREE(CE
MCEHRBLER-.
O EIR AT B4 D # 5 H R
DEMIZHES RLE~D
FEIZDONT, ER~ME
IRETOREEEBLRE
TH5X =) —KR—F%
BiELlz, RE2MICEE
ERIFTERCCFT UL
EREBETLELEBIT.E
IR ELRYMEECH
BERBEOETILIEER
. EEOHTREFE
ALEFETSZLT,
IR AT REME DHEFF AL 2
AT LDREEARIFT
FEEON - BE LT,
OINLDERIE. B%
~BOHRLICESHETIC
[E]UR % 4T 5 FIETIR ML & 75
5. EURHEFEROERE
O, HTHREZTOER
ISRARERICKY . EIF
[CREEARLEIRTESC
Lx. EHEEH->THHA
TE5LDTHD

O 4 # & & £ &
(2019~2021 %) : 13 4
OLEBATRX 0 1)

) —R— F A
2022 FEIZFER.
IhickY. EIR
BT, EURATREME
DHFZEREL
EEDBESE
HORYFED
MNET L. BEN
ERTEDHRA
FHo

69




EELDER | OABRICHS T HERAFR | OfMBICELT, RE | — 2016 FITEBL
BUROEMNS | HOERLSITHEOR | HLEBEREH CGme FEELDE
FEiLRAF MRED DB, WHBERHF | TV 40mm) (THWNTSHH REYFELHU
OMEHEFE. BRARE | FULOBEFGI/HF BROHERRED
. ERAERHNILD | TEARILYMEELICE EEIZDOWNT, &
RIEBRH. REMOEE | $5EMNTE . A E RN E#H
A EMm L. & - & | ORBKEES, REE BLT 2022 F£E
£FEFEOTELD:: | BEEOLRBEEEKRE [CRYFEELDH B,
OOBEMEREZEMRT | HICHTEIT—2FEH hizkYBE
%, Ff-. TOMORKE | /{L. MEBET—FITED ERRIAH
WA ToareE LT, | KREFREELRABE
HBFEALSZRRIC, & | REOFFME LTS &I
NEDEHRHEZBELT | &Y. YV—RE—LINT
BT OEMEAPOEME | A —32 OEEMZREE
FEEZEBELRLS Z | ZBRTE,
T, HBAEIZHEITHHIL | ORBATOHNEICS
MORELTIRETT 5, (T % BRI OEEHIK
REU, BERALLSDE
FEIZEWNTER &G H1EA
EERMEORK. BiF
A7 DFEATRIEIR %
REI2REELTRRTE
T=o
OEAERHOEELSY
PEIFEALDIZDLNT,
EAMEIA LVE R O #E R
[CAIFTHIELTLSC
LERTHELELON
T=o
O 4 # & & £ &
(2019~2021 %) : 15 4
OLEBATRX 4 1)
4—3 FEEER
FE BHfRXH | EEERREX ERFEHEK FREFHIRR Z D *
2019 9 4 19 #4 60 14+ 014 21 ¢4
2020 20 ¥4 1 #% 48 ¥4 14 19 #
2021 25 ¥4 15 #4 69 14+ 0 14 15 44

70




EfFRE~NDF S

JOr3 A4 TOERK
ENfREEEET ZIAYMERBEBEDRERADEE
ELLZMBOMEMERAZEC =7 71— FEERRORMEEICL C - #EBITRITY —
Lo7Fa ka4 TOER
* ZTOMICIE, BARMARBEHARET LTV IMARFARBEEH. LRE~DBH O, EFFEE.
HESTORR., TLRAVY—R, ZEOHHEET,

5. BXT7IbMAL
5—1 EXT7IFALORE
thELSHFEARAERZCSOVTRE LIEAFEIC LA > THMTFAREEED DI L&Y,
MARBEIZETIRREBDIIENTES, I2FZL. UNBEIZET HRMAROBIETE. B4
DREIEE #BREMICERT 2RENH D, BRICERFTBE #EHRT 52 & TEEED H S HIl
NHEEIND, 2T, EERNARZERET 2 L CTHELCRFIBEREAEMRIER C L I2RE
[CTT77 bHLEEFEELTEET S,
COT72FHLBEENEREIND & HIBLD IR HEMAGEBENALET S E EH 12, NUMO
[CESTHLRBFBEDILECRAELR. URHEEG, REFEELZHENITEOOND L SITHD
EERD, 2L, BRIMBRERE. LH5EE. REFHED 3 2F T T TEAERIIEH
RIEALTLBRBRKIZHE=D., TAhTIAORHEOT—INEELIZ53ZA T, LR XTLOK
UHOBRANOREREHE LIS AT, RELGREZNEMICERL TOEEAPBETH S,
Fz. UABEOABILEDOIZIE. Bon-RREEMAREAOA LT —ROBRIZHEx
NEIZREL T Z LT, HBLSITHT 2MEROTDBOERICOLENY ., LHBEXOME
IZCEDENDEEZ BN D,

71



5—2 HET79YMHILER

7o MhLBEE

BIRDEREEHR

2019
2021 &

~

(1) BRPHTKREFHERM S EICRR
thEREROTKRECONT, EHDIEE (R
HEDETIL - IO TKERLE) TEEMIC
BT RE G FEERBET S-OITRERIEEBRL L
T. 2018~2022 &£ ET 25 IEHOE AR ZEHT
%,

2021 FERBLATOEME: 20188

ELSHEFAREABRREICTERE
Shtz MBS HERHEICET S
RAREEICEDIE. 7Y MOLER
ERE. SMRFARBRICHEIT DK
WMEFEDBRICE T, BLDRE
BHEZERT AVENDH D, BEIC
FRHABRBEERT S LT, HE
RRERICETH-ODEEEDH
SEMMSRARESIN,. ChEBEEER
REFBFTEEFELTNCZEITL
Y. MBI T BHIER - DR
DERIZDBNDEEZ BN D,

(2) BN R FAER M HE LS ER
RMBOAREREFA L. TUERERICHEL
HOBITEREGOLGWMER LAZEORARL VLI
HEZ[A-OICBERIER & LT, 2018~2022 &
T30 EHEDREMEARERET 5.

2021 FERRTOELR : 2415H

"

(3) #ERERAREMTMmERNSELRRE
XABRRICKYUMBIREBEICE LS RANGEILE
=RTMICEHET HEMTP. sEDFERZRER <
M9 2%, ERERR OEETE 0¥ A H i< 25
HIHOHICRLELZEB E LT, 2018~2022 FET
SO IEEDEMAREZERRT 5.

2021 FERRTORELR - 401E5H

"

(4) ZT7 74— FIRT LR RATER
MTHAEEREEZFALEABREZECTAINY
TRUZOREDEBOMES (=7 T71—ILF) TE
CABMLUBEREEETE AT TIILORERLIC
WEBEGT—AOMBEETIRLHITRERIER &
L T. 2018~2022 £ E T 40 IBE D MTBIFEE £
¥ 5,

2021 FERATORE : 321EH

"

72




7 MhLBE

BIRDEREEHR

(5) BFEOSD S R T LT B
RFETOMERRORERMN - AT/ 7FICHE
9 o TR - T /KORREEFICHFK DL 2T
R DR - ARILZET O OICBELGREEBE R,
BoUIZ, BELTELERRMTOET 1 —IL A~
DBEAIZMA T TRHRELGER & LT, 2019~2023 £
TITTEBOHEMRAEZERREY 5.

2021 FEFRFR TDERE : 431EHHB

"

(6) TRUBEEYLE - Mokl ELRS

TRU BEZEMLTIZE T H% L L EMER T PE1E K H
SDMEEIVRVCREORIIBHEHTMD =0
DEMORAFE. ANV THORBAZEHFICET S
MAFAEL, BEENY T —CORHEFZITS>=0
[CHEGFIBEBRE LT, 2018~2022 F£ET 45 IBEE®D
RiBAFEZERET %,

2021 FERRATORERE : 36 IHH

n"

(7) EURATREMEE = B L BAFE (2019 FEIXwTE
tE - EURATREMEERE - BRifTE B ERAFE)

EELREEAORIZMORBEECEELEERY
ETRELGREFER E LT, 2015~2019 £EF TIC
NIEEORMAEZREL. BREEZEREHTHS.
o FER M CREMRERN E M TIRE CTRELY
ELbIc. BRHIRTLEZMER L =55 OREIC
BEZ 57 E0RE. BEIRZIRICIT S O DEMD
MRERZHEZTH-HICREGER LT, 2020~
2022 FEF T IO HBDRERMHAREZERET 5.
2021 FERRATOREE : 171EH

n"

(8) ERMHSFRBUHEIMTSELHFSRE
ERAFZAROERLS OERRAREMSICET Sl
FfEZETOIEEBIC, BRALSZEORBLL AT
LI VORBEAEEICOVTORETSOIZ
ERLEHE LT, 2018~2022 Z£EF T 29 HEHDHK
R EEET 5.

2021 EERATORE : 2318H

1

73




6. BE7YMILERICEDETOO—FTY S

BHAREEOEXT Y FALERICESETOA—FT Y T#E 2B-39~41 ITRY, RITOHARK
FRESMAFEET (BEILD VAT LFHEHERMFARICOVWTETMNSFEFTT) iy
H5ET, -2 THRELERMMAGT Y FHLEERT HELEBIT, 21— —THS NN A°FE
EXCTERATEORRE L THMBEZ LT ZEZBEL L, . BERELIERB0SHi
SEAEREICOWTIE, EAMRLEVERBEOHERIZHE T THEL TS I EZRTRMVE LTHRY
FEHTWK I EZARELTWS, ChoDHRFARRRD S 5. AR TKREB MBS

EALRFELUNDT—<IZONTIK, —8EELEFEITI>300. REAOGEEETE (2023 FE~2027

FE) ORTHRELTRYMEA. BFOSoLHEEEOALIZATTRYBATNCIEELT

(AW
FRHIOEE  SH2EE SHAEE SHERE
Qo18EE)  (020FE)  (Q0RFE | ozrE®) | Frobah
]
IR R KRB AT,
=t} - =
IR T K O FHE R A5 ggﬁ%ig%ggmm
(1) BB ) -

e
Qﬁzﬁggm BN RELAEROLS ) 5
= DB (WE)

&
LiF Y S ‘ —
WG HERRPAER T D RAE (1K EE 'II:# D% _—
B | OEREE. ETREHE = =y
(Z)Fgggggﬁ E ﬂziéﬁfziﬁﬁﬁ Lf:%%ﬁ&ii&lﬁl, = &
BB B TBTERIE. T80 UEE e %
VORISR LI (EIH. & 30 i I )5! A% ERL T 2
R & FE (ERREr— F
% | % LOEBEORTEE #
5 | I i comerL) o T
= z 3

NUMOA BEZFRE T T
% Bdff &

&

BRAT. /8T X — R BT — |
% - :
1 R A y _ | AR THET R
ISEHE & SEFR L 72 LE kBB I E -
: R " §
SAE R 5 . 2
A | & i
| ok

TR B h T
DBTRBE B O H
RLARORSL I
i

NUMOA LEAKBE D ERET -
BIFIB, MEEOREL
HROEEICTER
Y—UYIYRTLDOME
HERERIE R % REFHED
MR EIER

3 A
1] e L
ol EEE RmEE 9
Eéi wokim FEFERE | l_ef.!

BRAOXRESCRBRGET

flid B Hii
(3) HEREEN = .

s EIERE |
. BEL

2 - RRHERT

RABRRIC L V) WERE
ICE L2 REANLE(ZE
ZRITECFHIE S 2 HAl
. BROERERBER
CEMES 2 Al [ERE
BOIEUTE O FUB AT O
R

BARKOE L L
B8t 27D
— el B 7 HE BT EE IC

“ I

Fh R ST SR B RS ¥ BEIE SRR

NUMOAEZEFRE < B4
REDE L WEES [BE
FTLRBERIME L TERH

(2019~2021£E§) PN S Y2k =X (4

ABORE

BE, B#HO
FTEIZRE DR
={l,
REFHIHD(E
Btk E

Bt

o) wxmeoRts  —» NUMONORREE. [ | mwtnry rbhs [ a—v—omm [ ] 28t GEE~oxmw

B-39 BEF7UMILERICESRZFTOO—FKI YT (1.73)

74



FR0FE SH2EE SHAEE SHELE

Golsgw | Comew) | consm QuziEm | FHMHL |
I

AIAY T RUZ OEDER
. I, TR DRI TE U B EER TSR E
@W=774- L gis, =71 dias L CRELT S raN
it - . NUVO 7 BE~BEE, & / Lo
WES R Lo | EdicEkY s, EREOMHE i
EFE BHETO BREOMHMORMBRETES
V7RG
I BEHTOREREOBER
| . . - ATAUFHECET ST
*l e Gt )| — ) i - wTAoBBZE | [EERENE
SERBRPEE R, 7 ALER - . LD i (217 % RE Tl AT 0 b - HE DIEAL.
EraEBNS o LTAETMER e [ & R1. BB~ 0iER \ BEEEED
A7 LI 0, .1 — — 5t ¥ BY BEICEEL
SR ‘ ﬁ«yf@l—#—n—xvyﬂam'ﬁ*@ﬁr 2L N B B L /%ﬁéiﬁﬁ
REEENRE L THERTO 2 PR — 3 UERAHT % BEEE 8 "
EDEETONE
5 e
VAS pisgh s o r—ofE, 23 RE L WBEAT. Bt >
r# i, oA 4 > BAEMRSE & DRSSV Z - RROEH
E E RELHFENRE, AT | [ARBOR.
(6) TRUBEE L B L Ty FE—ZBHEF g, 5 R _— ) THORBFHFM, 5 \ HEREISEIE D
= - i TR, + 4> F— Emz'ﬁ iR/t 7 - VRIEEIER | ) 2emmols
-0 R Py —— R, A - REERESD ; bR E
PORFIREFLEEL 0 T BT NUMO»'BAs#th 0 24 ZF (i %
] - B 0 RS T — 2 B me s zhane % 1708 TRUBENOMEL
- EEE T VLR STl R, 07 R[E DY RT L ORIEEETE ITSER
L _ & —iR L L TRE
AT SR EA R
(2019~2021 )
o %= NUMO~ND LR, St T —H s %=
o) wxmeo®ls — numo- [ ] wimnrorns [ ] a-—v-omm [ =8k Gz ~0RH)
®2B-40 FET7VMHLEKICESEFTOA—FITYT (2.73)
FHIEE  SH2EE  SIUEE SToEE
(2018%F)  (2020&F)  (2022FH) (20275 E) H TIbhL
= —— ri l l
= R W E BRI EEHIRER
BT szl bl - -
B mwE | O TRETOEE, BN
RLEE R L a0
o) ERT e : . Bic5 2 2 BBORT, B \ .
ohi Z k= —f e 2 [ER D HEFFHA
R - [ Hi ~5 / BRI OB BOEREA
R REE D> RS, TH T E— _ EEME L1
BEEN OB osuans NUMOCER, B~t8wg | /| Bash, 18
| r = L raRTE LIEZ 3 & Clo[EIR%E (T ¥ LR
I Lo OF WEARHLE 45, EIHESHAR
B DREP, ERICEIT 513
| BRELTE _ ACEBAECHEILER
: FikiER BAY BIRAL L L TR
Jremmrironsy ‘
NABBOLBITE s RR, 7 — AT ERERINOBRELH OR
A, Cerrsin 1 L Bk, BRANHZOR
b k) BILSF 7 2 > DERAE
W EEHEERET — R BT BT O
O ERNAH e N '*gﬂ //I'E
ERH 7 Y : = S =T
: ] > Y5 amee. 2 ——— L B ERARHOBEILS
= S = %wwmmwﬁﬁ BILTW3 2 & HRTIRYL
x . ll e & LTEA,
RS ERER B [pAvA: N ICoWTRHT 2 &
ZOWRBUAA TS 2> OWE L oz . FhlRE Cbi-. R
7 5, ERFEIES 5
DI IZ DN T
—_—— RE kiR
rh R S AR
(2019~2021 )
- NUMO~D RIS, R T —H_p:
=) wameoss  — NUMO~ [ gmmwarorns [ | a—v-omm [ | 20k @GE~0R®R

B-41 BET7HOMDLERICESRZFTOO—FKFT YT (3.73)

75



7. BERXMDHE

3—2&LENICEH LI-EB Y. 2019 FEEIX 35. 7 8. 2020 £ E (L 35. 6 B, 2021 FEI
B.0EFEMHNDEEZIZALTWS, 7O Ty FMIBELTEK., EENLGEARE LTIX, BEFMAHBIXA
2019 4EEEIZ 9 AR, 2020 4EFE(Z 20 A, 2021 £EFE(Z 25 AiBH & f=, 2019 EEZDNTIE, B<D
HEMRBEEN 2018 FEMoREEINTI-F-H. HRRY FLDITES>TWVEWNWT—IDAH o112
OV EBHONEN, ML TEERAICRESI7VO Ty MBI TVDEWVZ D,
THE. SMRFAREEOXIHFREELNBRERGFBOBEFRER 2B-1 1277, BN HEEREAE
Bt iERE A ER & R ATRE MR S LR OESMARMXMI 0B TH o1, 2022 FELEE NS
DHARFEBRRZIMY FLHOTEHRMABCBHL. EEEOFTVEME LTHELTLCIEN
KoOond, TOMITOVWTEHERMHXDZEINTEY.,. EAXNPSRLEVELDOTHLIEWVR
Hh. SEREDMBUANEERICET HIRREELEBHICHBRERLTVCKISIEEL TV,

xR 2B-1 FHRFARBEEOXH ENERERBDER

ZEE OV R pammma | mmiscn
i (EF)

£ KBS R LB 13.8 31 3

LSS SRR PG TR A AR 15.9 21 0

HERS R RN HE R 1.2 115 9

=7 74 =)L F Y RT LFHERERE R T B 10.6 61 25

RS S R T LB 16.0 2 4

TRU BESEMMILIE - 53 A LB 16.9 I 9

ELR AT RE AT AL B

(2019 FEREIXTISRE - EIRT AEfERE - 16.9 13 0

F AT {EBRS)

EROSSRBLS EHEEILHR 6.0 15 4

T RHLERDOBRNGIE. WTIOBMEFAREE L 2022 FEF TOHRERE CoFHBLS
AT LFHMEHEEHR MRS ONTIE, 2023 FE) THHH. REBMYFTEODARERFTA -
DATERAMRICOVTHLEINETH DA, BKE, BEL—H—THD NN BNEEICHEZ
BESCMYFLDHDZEDTEY ., 7Y M HLERZEE L THREEZLG K IRFARISEATIDS
RRTHD, LI=AoT, BEBRAICHLTHREBLGT I MALBFEATLSEVZ D,

T rHLEBRDE-OD—KAEITOEFRREE LTE, FE1EOEXT Y FHLOEBHY THLESR
Liz&B Y., WERGASOFERESLDHBEHBN 2019 FEF TIX 36. 5% 2ETHo=DIx
L. 2020 SEELABRIL 52~55% THB L TH Y. RAICHBARICHT 2mEEATE > TS (K
2B-42), COESGEHENDL. BMHGELEHO TERADOHBLS 1T HEBNERICEAT
WHIRRIZHY ., —RRAITOEFRREDHEAN S LERAMMENBENTNDEEZ OGN D,

76



60

S
B 50
)
i
3
o 40
10
ay
+
0y
HE 30
2018 2019 2020 2021 2022
BMEEE (20224E(398158%7)
X 2B-42 *EEEGGBASDEEES L \DHEFRE
8. HIEFFMDEHHEIE &I KR
BTt e G E i)
SBROMERBOLFRFICEAT HIRE »t AR iR

SEZBERICED D CEIFKRULGETH LM,
A HFOHRFARMOED LEIEL TRY ANT
WK ELEEREEER D, AHE T, RAKLLT
TEDHON TS MOENEREMORETH
BNTLSHRYL. HOENERKMFHAREIZE
STHHEICARLGLDOTHY., Thoni A
LY —RBEBREANTED LS BB ERFAT S
CELREEEZ D,

ELSDHELT . BET HMNE (AT
¥, BRIZE, EF. BMEHMLFE. HhEKEFR
E) THREIESD 5N TS BT E AR RE
[CDOWWTHREL, 7S FORMYEED
[CEEICERY An T, £z, BERHEREM
MAERTEREL TLWIRNECHREEHNICHE
TE5tMaE LT, 2021 FEEICZELTL
ABEEFZRICH LI-ERIBEEZEREL

fzo SERLIALY)—RIFREFNEESHE
HELT. SXERLTOEEZR>TUL,

T rALICHBTFTWNS TEROMBAS (<3
¥ HMERCRDEDRE L - BEEA [CREIF T,
Ty b —F—OERICHEFRREETo
TLWAEIMEBLN., TOMERDEZRLHRER
EZLCERICOMY Y CIEHRRME - 2BL
TW CENSREEICG DS EBDN D,

T RHLDERIZAITT, YFEMNRREFTE
EXLLTERLTWAAMBER IO S LDOE
FICAITH-RAESELGELERAL. HTEBES
[CLHERBENEHZESHDIL DRI EED
ELHIT. BEFOHMEL. AT b
THRLONBENL, EEL TSRS TORER
ZiTfdh T, MBLSERFRREORER T ERE
THGEREELTV, —ROBERIZHT SIA
RICOWTIE, HEEANUMO & HETERLT

WA ERRAS TORBAICATOS Y +T

77




BoNRRZEHICERYALLGELT, HE
RAEMDEBECOVTEFESRIT T,

RMBOMRIERZEALRECESHEN
NTLED, BMEBOMRERIZOAHL
¥, HRIDFOFEICE L CERNORAGME
RELEELE-REAPDETH S,

#iEps, MRIFOFEICIEC T, FHED
MEEHZLNOBRIE L ER L 3RiiFFE % £k
LTWLL, &R, thERERARE ST
BifTSELEZETE. BAZEZEXRE LIzt
TARPERRBOE., BFEBUD S X T LEF
[EFEERMRFAETE., F#REREMEOHEIER
SHEEFERNRE LEMERZREALTEY., 2
D &S ITEMEOHARERLUNDIRIEG L BIBH
(ZEAL T, BEffToRARMEEA AR & &5t
LTW5,

Tl WG (S5 RTETAE. - Fa 214

R xR 5
7O MALBRICAGT—RETOERZEES | SERLLEZTOD ) FTHEONEREZER
BhESRLBMITS L, Lo>2ETOXMEEDFZMG L. ERER

CRITTRAT S, BH. NERRATOFE
CLDEREHEREH 2019 F£E F TIE 36. 5%F2
ETHo=DITx L. 2020 FE L& 52~55%
THBLTEY. RAICHBARICHT HHEE
AEELOTLD, FlEHMEHBERLHEBOM
. MEBHLZERRERCMIREEED. E2E
R, BiffDEEERLZR >TSS,

78




SE X

1) IRILF—EREE, 2021.
https://www. enecho. meti. go. jp/category/others/basic_plan/pdf/20211022_01. pdf

2) BRFHRABREEBEEE  QENETRES : bABEICET5RELGMBELSDORR —BEYLE YA
FOBEICEITI-E—T T4 7—ADEE— (Ki#F) . NUMO-TR-20-03, 2021.

3) WMBLASMERARAERRZBICOVNT, FE7TRHMBELIMRAARAERRE SEFEH 1,
https://www. meti. go. jp/shingikai/energy_environment/chiso_shobun/pdf/007_s01_00. pdf

4) BEFEFEERIFIIVX—TEN - TABEBRFAEEZYRERSR  FNEICH T DMEHTERE
MBEDHEES - 4 FZDUT (2022 FERR) , 2022.
https://www2. rwmc. or. jp/publications:rwmhg2022

5) SHER. LHRM. EAKEE. BREER. BF—. FHEZ. ALURE. K&z K5t
HREENUSERE=F2) o IT~NODHEEXT 74 N\ ERAICA T - EROEET. T RKES
WX EF2 (MhTFZERIFZE) . Vol. 77, No.1, 60 - 74, 2021.

6) BEEFLERIRILY—ITESN - TAEXMHRHFEREDRRR : HNBIZETSELAL
AT EBEZEM DI IZDLNT (2022 F£ERR) , 2022,
https://www2. rwmc. or. jp/publications:hlwkj2022

) WELSMEFARAERE  ELITARFARKICEAT S205HE (FRIOEE~FHMIEE ;
TS24 3 A%ED . 2020
https://www. meti. go. jp/shingikai/energy_environment/chiso_shobun/pdf/20200331_001. pdf

8) RFEXLEERINFILXY—TEN - TABEMHRFAMEZEMHERR : ARMAKOTRKIZDONT

(BEEFHE) , F7EMBLSARFARAZERE EH2-1, 2022
https://www. meti. go. jp/shingikai/energy environment/chiso_shobun/pdf/007 02 01.pdf

9) Tomoko Ohta, Takuma Hasegawa, Kotaro Nakata, Yuichi Tomioka, Takuya Matsumoto, Yasunori
Mahara: Optimization of a portable hollow-fiber-based device for extracting
radiokrypton dissolved in deep groundwater and selection of 222Rn as an indicator of
Kr extraction efficiency, Journal of Hydrology, Vol. 574, 476-485, 2019.

10) Hasegawa, T.: Nakata, K.; Gwynne, R.: Measurement on Diffusion Coefficients and Isotope
Fractionation Factors by a Through-Diffusion Experiment. Minerals, 11, 208.
https://doi.org/10. 3390/min11020208, 2021.

11) K. Nakata, T. Hasegawa, D.K. Solomon, K. Miyakawa, Y. Tomioka, T. Ohta, T. Matsumoto

K. Hama, T. Iwatsuki, M. Ono, A. Marui: Degassing behavior of noble gases from

groundwater during groundwater sampling, Applied Geochemistry, Volume 104, 2019, Pages
60-70, https://doi.org/10.1016/]. apgeochem. 2019. 03. 007, 2019
12) Mitsuguchi, M., Okabe, N., Yokoyama, Y., Yoneda, M., Shibata, Y., Fujita, N., Watanabe,

T. and Saito Kokubu, Y.: '1/'7] and A'™C records in a modern coral from Rowley Shoals

off northwestern Australia reflect the 20th century human nuclear activities and
ocean/atmosphere circulations, Journal of Environmental Radioactivity, 235-236, 106593,
2021.

79


https://www.meti.go.jp/shingikai/energy_environment/chiso_shobun/pdf/007_02_01.pdf
https://doi.org/10.3390/min11020208
https://doi.org/10.1016/j.apgeochem.2019.03.007

13) AR, BEME. FKFHF. EARE. FEHERM. RKEX. BLER)  \IEAVDLE
HARKICE D EME L IEEMBOFIR - BREHIBIAHTIC K i, AME, Vol. 62, 104-112,
2021.

14) IMEBZ, IMAE, PEEFIE - FZARTAIBEBRYMOREXILI Ry X (0SL) FHKAIE :
ALt OEHF, FHmiZstsE, Vol 60, 27-41, 2021.

15) Takayama, Y: Impact of non-linear elastic behavior on bentonite density evolution at
the FEBEX, International Journal of Rock Mechanics and Mining Sciences, Vol. 136, 104538,
2020.

16) Gens, A., Alcoverro, J., Radim, B., Hasal, M., Michalec, Z., Y. Takayama, Lee, C., Lee
J., Kim, G. Y., Kuo, C. W., Kuo, W. J., Lin, C. Y.: HM and THM interactions in bentonite
engineered barriers for nuclear waste disposal, International Journal of Rock Mechanics
and Mining Sciences Vol. 137, 104572, 2021.

17) S, AN X R CT AIEIC K DERAERRPOANY b4 FORKEBESTORE,
TAREXHXEC (METITZ) , Vol.77, No.3, 302-313, 2021.

18) RAFE, AIFHIT BECE MR FERAFREICLLSKMEVE) OF A FOBEBIEED
Sal—<3Y, Journal of Computer Chemistry, Japan, Vol.19, No.2, 46-49, 2020.

19) Francisco, P.C.M., Matsumura, D., Kikuchi, R., Ishidera, T., Tachi, Y.: Selenide [Se(-
II)] immobilization in anoxic, Fe(II)-rich environments: Coprecipitation and behavior
during phase transformations, Environmental Science & Technology, 2022.

20) ZEEL, EER AFER, FEXE  TUFUI—FZARAVWEEHBARY M4 bhOaOA F
DILE - PBEHOFHEFEDEE, BRRFHFESR FXFHXEE, Vol. 20, No. 1, 9-22, 2021.

21) Wilson, J., Bateman, K., Tachi, Y.: The impact of cement on argillaceous rocks in
radioactive waste disposal system: a review focusing on key processes and remaining
issues, Applied Geochemistry, 2021.

22) Bateman, K., Murayama, S., Hanamachi, Y., Wilson, J., Seta, T., Amano, Y., Kubota, M.
Ohuchi, Y., Tachi, Y.: Evolution of the Reaction and Alteration of Mudstone with
Ordinary Portland Cement Leachates: Sequential Flow Experiments and Reactive-Transport
Model ling, Minerals, 2021.

23) Mei, H., Aoyagi, N., Saito, T., Kozai, N., Sugiura, Y., Tachi, Y.: Uranium (VI) sorption
on illite under varying carbonate concentrations: Batch experiments, modeling, and
cryogenic time-resolved laser fluorescence spectroscopy study, Applied Geochemistry,
2021.

24) Nagao, M., Sakida, S., Benino, Y., Nanba, T., Mukunoki, A., Chiba, T., Kikuchi, T.,
Sakuragi, T., Owada, H.: Effect of bond valence sum on the structural modeling of lead
borate glass, Journal of Non-Crystalline Solids, Vol.592, No.15, 121751, 2022.

25) Shimbashi, M., Yokoyama, S., Watanabe, Y., Sato T., Otake, T., Kikuchi, R., Fujii, N.:
Formation of natural silicate hydrates by the interaction of alkaline seepage and
sediments derived from serpentinized ultramafic rocks at Narra in Palawan, the
Philippines, Minerals, Vol.10, No.8, 719, 2020

80



26) McGrady, J., Kumagai, Y., Watanabe, M., Kirishima, A., Akiyama, D., Kitamura, A.,
Kimuro, S.: The kinetics and mechanism of H,0, decomposition at the U30s surface in
bicarbonate solution, RSC Advances. Vol. 11, No.46, pp. 28940-28948, 2021.

81



A

R A b

ELANILESHEREZEM OIS IZET SRR ERE

() hTFERBMSFHER M ECFHARE

BRANEDS

1)

SHEX . BRAMREYLSERE=2) IO RBERXT 74 N\ S BERICAIT -
RERARE. T AFRMXEF2 G TZERMEARE). Vol. 77, No. 1, 60 - 74, 2021

2) Kosuke Yokozeki et al.: Dissolution Characteristics of Cement Paste Using Quick Setting
Admixture for shotcrete (REfFFa >y ) —MZRAWSIRFERIZAWV LAY FR—X D
IAfEYEM) . Journal of Advanced Concrete Technology, Vol.19, 1173-1180, November 2021

3) Michio Imai et al.: Optical Fiber-Based Crack Monitoring on Engineered Barrier of
Radioactive Waste Repository, European Workshop on Structural Health Monitoring (EWSHM)
Special Collection of 2020 Papers, Volume 2, 2021.1

4) IR o AT ) - FOBBEHICETAIERE, 2V - FIFEERBXE
Vol.41, No.1, 2019.7

ERFs

1) Yoshihiro Ito et al.: Seismic response analysis of the underground cavern type disposal
facility, The proceedings of 2019 ROCK DYNAMICS SUMMIT IN OKINAWA, 2019.5

2) Michio IMAI et al.: Existing crack monitoring by distributed optical fiber sensor,
The proceedings of 5th Conference on Smart Monitoring, Assessment and Rehabilitation
of Civil Structures, 2019.8

3) Toshiyuki SASAKI et al.: A Study on Monitoring Program in Intermediate Depth Disposal
of Low-Level Radioactive Waste, The annual Waste Management (WM) Conference 2020
2020. 3

ERZE=

D BER M NOrFHA MNEELXTOKEOHERAMFREEBEDARLICEAT S, £76ELERK
FRERFMBESR. 2021.9

2) FWRX fih: HBEHEAROKEREHFICHITIEBEMETIEZOMK. ER-TMER 2022
FE FFK=. 2022.3

3) FREEMX fth: HTERBEUSERICHTIE=2) JEEOMAERMEER (5) —ib
TERBELS EEREREMHEERER (20 21) —. BRI ARERFERZMFEESR. 2020.9

4) Wil e BESHEREEVLSREN S DA A VIBHERICET R -t T ERE LS HEER
WEERERRSAER (2D 22) —. F 15 AL ARELERZMBER. 2020.9

5) KpEZ #h: HTZERBUIERADOBERICAITEAET 74 N\ H—DEEFELEENE

B ORET -t TERE NS R AEFRERAER (£0 23) —. ¥ 15 ALIARZSFEREMBEER.
2020.9

82



6) LR fth: EHREERICEFTEIAIVUVENGERIFEOL T 74 N\ —I2 KBV UEIN
TRED— Hh T 22 R BN FE SR M R FESERER (F D 24) — . & 75 M KEFELERZMHEFES. 2020.9

) FRHEEL fth: HTKINICE DPRELD EEEOBEERERF ZDBRET — T2 RBAL S TR
WRETESRRER (F 25) —. 5 75 MERPLERPMFEESR. 2020.9

8) EAAREE fh: XI7A N\ Y —HilTZERALI-TRELSERICH T DEEERERHZD
BE (2) —th FTERBL S TERASEERERRHER (T 26) —. 5 75 BT KREZREREHMBEER.
2020. 9

9) LR fth: PIRELSICH T ESEEEHRAEICHRIRETOBE — 1T 2 REL 5 L
HRRER (FD14) —, F A ELREZEERZMERS, 2019.9

10) FHERMX fth: HTERBELSERIZETEIE=42) OV EEORIERMERED Q) —thTE
BN TEESMEEEREER (ZD15) —. F£ /4B KRFESFERFMBES. 2019.9

1) FEER fh: HTERBOLSHERICETIE=2 ) DV EEHOAIRR AR () —th TR
BDTRERMEERERAER (2D 16) —. F T4 BT RFESFRZMBEER. 2019.9

12) IR fth: 37 HWICE DK PFEELDEZORMS T Y ) — bOEEICET S5t —1th
TZERBNS MEEEMEEREREER (2D 17) —. F 14 ELARZREREME RS, 2019.9

13) SHESR #th: ERBHERTORLTI7ANEUH—OBEAMRT (REEHRTE) —#TZR
BDTRERMEERERAER (2D 18) —. E T4 BLIRFESFERZMBEER. 2019.9

14) FHREL h: BEHGABMEEALPRELDHERICH T SRR AEORN —HTZE
AL TESMEEHEREER (20 19) —. £ /4B KRFESFERFMBESR. 2019.9

15) ERKBE #h: KI7A N\ —HEMEFRALI-DRELIERICH T DHEERERTED
R — 2R B AL HE SR RERE SRS ER (F D 20) — ., 5 T4 M AL ERFHEESR. 2019.9

ZDfth

) ELANILVESEREVOLS ICEY SRERAR - TERELSAER NS ELRE—. RIR
2 — 2020 EEHMTER (2022 £ 1 AFT)

2) REREVA—ICETH5HFEELDICETIARMRBICOVT.REEVZ—FE Y Y X (2021.6.
No. 138)

3) ELALKHEREYVOLSICET HAEME -t TERELS EREEEDHR -, RIRt
v — 2019 FEHTER (2020 £ 11 BRT)

4) BEEE. LFEM: RREUA—ICH TP RELSICET HHEMAKIC DT, 2020 £E
EIEFRRE U2 —FEER (2021 £3 A 31 BE#)

5 ELANLEFEREZEVDOLSICET SREME - TERBOLSTEREEERGAR -, RiRt

vB— 2018 FERKMTFHR (2019 &£ 11 ART)

83



B. BLANLKSERENEDHBLS ICET HEMARTRE

(1) EBHt TR iT=ELRFRE

EFfTERX

1) Hasegawa, T.; Nakata, K. Gwynne, R. (2021): Measurement on Diffusion Coefficients and
Isotope Fractionation Factors by a Through-Diffusion Experiment. Minerals, 11, 208
https://doi.org/10. 3390/min11020208

2) K. Nakata, T. Hasegawa, D.K. Solomon, K. Miyakawa, Y. Tomioka, T. Ohta, T. Matsumoto,
K. Hama, T. Iwatsuki, M. Ono, A. Marui (2019), Degassing behavior of noble gases from
groundwater during groundwater sampling, Applied Geochemistry, Volume 104, 2019, Pages
60-70, https://doi.org/10.1016/]. apgeochem. 2019. 03. 007

3) Tomoko Ohta, Takuma Hasegawa, Kotaro Nakata, Yuichi Tomioka, Takuya Matsumoto,
Yasunori Mahara, Optimization of a portable hollow-fiber-based device for extracting
radiokrypton dissolved in deep groundwater and selection of 222Rn as an indicator of

Kr extraction efficiency, Journal of Hydrology, Volume 574, 2019, Pages 476-485

ERFs

1) Hasegawa, T., Nakata, K. (2020) : Investigation on evaluation method for diffusion
field —a case study in the Horonobe area—, JpGU - AGU Joint Meeting 2020.

2) Hasegawa, T., Nakata,K., Tomioka,Y., Ota,T.,Okamoto,S., Hama,K., Watanabe,Y. and
Iwatsuki, T. (2020) : Multiple groundwater dating conducted at Mizunami URL, 30th
Goldschmidt Conference (Goldschmidt 2020)

3) Y. Tanaka, T. Uda, S. Nohara, S. Okamoto (2019) : In-situ tracer experiment at
underground research laboratory in Japan, The 14th International Congress On Rock
Mechanics and Rock Engineering (ISRM 2019).

EREE

1) RH/JNZKE. PHEEAKER(2019) : #iEUISOTEICE Y 51851, BAMTKER, UFHER.

2) HESAKER. RAJIZKE. Kip Solomon(2019) : B EMIEKP DIBEFEA Y 0 LOYLEIREET.
BARMTKER, NFHER.

3) MEAREE—. KRANIZKEE., FHEAKER (2019) : #y FKERIC K D T/KRENE TIILDIRIE & HREE.
BAMTKER, MERER

4) EHEE (2019 : UBRT—ILOKALENB EZDOEDY M) Y AOKEMEES, BAMK
REMNFES 2019 FXR.

5 BAEAN M (2019) : BAPRMEMRICE T D RMBEOHERZZER L HEFAEICONT,
BARRFHER 2019 ROKXE

6) ZEMB =, HE BT EE 4L, WA EAQ2020) BHERFET I TqICKBTEEETDE
NERE-IRREFRMBMARAMICE T 5B -, ABHEEAYEREZRE 143 BIFHMHEE
RimXE, 91-94.

84



) EHE (2020) . TEEEEONE~MRR 77— I/LOKEMEREE T/ILOBE BARCHNE
ZEAM 2 FERARERSR.

8) JEHEE (2020) : ZREE 300m AR—1) U JH#EGIEDEROKEMERE, BARMBKRENFES 2020
FX=.

9) £ FREEFH, LRBKITOIBEZEHME Lz N ERICK =Rt Sfm, BARMIK
RERFES 2021 £FX&, 2021 £5-6 B

10) EARB—I1FZH B—ENB BB LEEN L —Y—HBRICKIENERNRREELINEICEL D E
EHROBEFRMEDRET, BARMIKRERFES 2021 £X=, 2021 £5-6 A

11) BHBEEDL, KALENBRAIOKEMEEES S UMEBITETILOBE, BARKMIKXRER
FEE 2021 £FX=, 2021 F£5-6 B

12) RABNKEED, WEGERERIZK 2578 - 2 RBMOFE BARMIKBREHNZES 2021 £XR,
2021 &£ 5-6 A

13) BfEIED, ENBERY FT—UFTILOT Y TR7—1) DD BNHERICRIFTHZEICONT,
SHIEELREZLRLERKE 16 RIFERFMERS, 2021 £9 A

14) B1EIFEHD, DIN ETILDKEBZH/NS A —FHEEFE ; SHRAERALO-ODOFRMIEE, $F13
FEITARZELLEXRRE 76 BIERZHMBER, 20214F9A

15) ABEL, HEASDOR—1) U JRAB LM TRERAETHE LN L EMAE - KEZMNEIN BIFR
DL, CRAMEFRFMN I EFEREREKSE, 2021410 A

16) HAFIFAREL, EEEDENERY FT—0 2R E LIz b L—Y—EKER, BAMTKESR 2021
EMFHEER 2021 FE12A8)

17) #WFHEFEL, FL—Y—E& L TOREEHBBRORFEDIRIE, BAMTKES 2021 FRFHE
EHE, 2021E12 R

18) FAREE—(FA, HUBRBREMNCEREEHNOILMEWNEZTET 5 -HDKET, BARMMTKESR
2021 FRFFEESR, 2021 F 128

19) EB/NEBEEH, Cl & 637CI 12k HILEIGOFME, BARMTKESR 2021 FMFFEESR, 2021
F£128

Z i

1) R&BNZKE (2020) : #BRMBHFTAE GR) HRAARER FEV I R (EAOPRMER) . &R
B OMRIERETEICET 5 ER 2020, BARRERFHHATRRAREEE.

2) &® BAX, HP FE EA) KE, ZEH B (2020) : EAPRARMICE T 5 FHEDH
KT ERAL-ARFAREICOVT, BREFHESRE. 62 % 4 5 p. 195-198.

3) L K, ME R (2021) : RIEFMEBHARIE [AREEREARRERERS, JAEA-
Review 2020-042, p. 37-41. (3.1.218(5))

4) EH BE(2019) : TIRXTEMEPDKALENB EZDOEDY ) U A0MMEKREE, EAHH
REIAFTATHRE. FZEHRE N18004.

5) ME H(HR) (2020) : 1RIEFERARETE FaL 30 FEFEAERMR IS, JAEA-Review 2019-

018, p.41-44. (3.1.21E(6))

85



6) BARRFHARFFEKE REFMBHAREU S —  RERMEARIE SHNIEEREH
RRRBE

86



(2) A5 e 2% BASH B T e S 5L BR
EffZEE

1)

2)

H. MATSUI1, R. YAHAGI, H. ISHIZUKA & T. TOGURI: IN-SITU BACKFILLING EXPERIMENT OF THE
SMALL SCALE DRIFT BY SPRAY METHOD IN MIZUNAMI UNDERGROUND RESEARCH LABORATORY, JAPAN
Waste Management and the Environment X, pp. 145-pp. 159, 2020.

Yusuke Ozaki, Nobukatsu Miyara: Evaluation of time lapse behavior of excavation damaged
zone by first arrival tomography in Horonobe underground research laboratory, The 14th
SEGJ International Symposium. 18-21, October, 2021.

ERFR

1)

2)

3)

4)

5)

6)

)

8)

9)

10)

11)

12)

KRR, BIFS, FEEC, RABE, NMTETEORMFICLSEOR LHOETHER (1)
—SREERERICA T =M. HBDRE —, FHAEEIRZREERRE 74 QERFMBES
VII-164, 2019.

BFEL, KRR, FEEC, HBE, PMEREORM FICKHEOR LM OEIHER (2)
—InRBRMEH R EER L -FREHAR -, SHTEEIRZRLERRE 74 MEREME
JES VII-165, 2019.

INEK, FESE, WWREX, FARERM, JNARBFE MEEIT, MEHL -BEIEICES
TBEDEHRLICEYT 2/MRERTIHER 5 2 FELIARZRLEARERE 15 BFRZMNHER
=, 2020.

AWURR, F—E, RRER, JIAREBE, EHBL, HTRRICE TS REMBEREERIN
DERAMEDHRE, FM2 FELAFREERRE 75 AFEREMHARER, 2020.

AHE ABFBHELN, YEMB FEEH AEEMX SHERT EOHRLHEONFHEESE
RzHFEL-BEMOREEYICET %5, BERRFHER 2020 £F5NFR, 10-06, 2020.
HHE#, KBEES, KBEM BELE—8 S#ER J—U 27X TLAORMSIEAREH
BEIC 5 2 22 EETE (1) FEP 0 BHE, BARRFHFSR 2020 FMDK=, 1003, 2020.
=2, KBES, ZBE#S KBEM aXE—8 S8ER S8E— 848 B¥ v
— VT VRTLORMEBIENAREHEEICESZ HLEFE Q) >FVARE, BARFHES
2020 FR DK%, 1D-04, 2020.

=iEE— KBES, A% KXBREM BEE—K SEER 2N BXRAF >—
)T AT LAORBSIENREWEEICE X 2R EFE Q) MERITERN, BXARF HESR 2020
FMDKR%, 1D-05, 2020.

A, KHEHES, ABEZ BEE MIRMHENETHEZ o—) o JHEEDREE (1) #
HEEICET 2ERYIEORTE, BARFHFR 2020 FMOKR=, 10-12, 2020.

HKHEHES, KHE& AEEZ HBEE MIRMHENETSHEZ O—Y U JHEDREE (2) R
BRI & 2BEKIEETHE, BARFNFER 2020 FRDKR, 10-13, 2020.

BEE AEEZ, AHE KBES HIRMMLETHEZ o—) U THEDIRE (3) =
BRAENIC & 2BKMEETHE, BARRFNFER 2020 FRD K=, 10-14, 2020.

INESE, FARWEM, NIARBUE, HBELSCEITHEOHR LMHOBEEOMES K UOEKE &
MIFELIREZLELERKE 7 6 AIFRZMBEESR, 0S12-24, 2021,

87



13)

14)

15)

16)

17

18)

19)

20)

21)

22)

WG, BHBET, NIARET, FAREM SHA, NMNIETEORM (FIZLDEHERE LM
DEIHREE (3) -FERATOHME-, SHMIEELAERLERRE 7 6 MFEREMBESR,
(S12-36, 2021.

NMARET, FRIIEM, WHBE, BIBBEN, DEENTEOWRMA FIZLSEBEHRE LM OEIR
B8 (4) - BRABICET2ENHRBRER-, SH3EELIAFELERRE 7 6 BIFEREME
JEE, (0S12-37, 2021.

ERER NIAREFE, FLAREM, WHEHK EEET DETEOWRMTFIZLSEHRL
MOBEIRE (5) -BRRAEICLLIRETEFEZORE- SMNIEELIAREZRLEXRESE
7 6 [EFERFMEESR, 0S12-38, 2021.

IWEEX, FHSE, JIIARBE, BEEREZXNRE L-HMBELNGOEDRE LM OEERT
HER, SMSEELAPRLEKREE 7 6 MERPMHEES, €S12-39, 2021,

FnkE, RHERMEX, FEFHLZ, NARBE FREH RV Yai—TJ4—F—IT&HHELS
BNMEEOR LEMORR, SM3FEELIARAZERLEREE 7 6 BERFEMAEESR, 0512-40,
2021.

B#EeER, M, SRE B8 JIARBE N\KEN, BOHRLHATOVVICEHT S
HfEEORER, SMIFEELRFERLERRE 7 6 RIFRFi#EESR, 0S12-22, 2021,
WG, AhEH, FAfEF BRESCS, BRSFE, LKTS T OHRICET HHIERHETH
BE, SHM3EELAPRLEKREE 7 6 MERPMHEES, CS12-14, 2021,

BRE XEHZz AHE REHEH HIRMELSET L0 —) VT HEEDREE (4)
REERRS K WRERBTICEL HFEKETE BARRFHES 2021 FRMOKXE, 2021.
A+tEe, REEH, AE85&Z, BEE LKISTERRELEZAY M A FRMBEOWRSTITHE
THRERHER (1) thERMFHRIZEFTERY b4 FOWSA (HEET—2 DEWE, BARR
FHER 2021 FHOKX=, 2021.

IWAREt, RAFH fIIRTF NARBE BNER, B¥— #$HEN LEEARKIKRESIC
KBTAVLABNBEICE T AMEREFE EFHEREEFSERENGERARS, 2022.

Zoft

1)

2)

3)

4)

5)

IHERER, AMRKERFRTFMERREHLSIMN SEARELE MEs, BRHEEEEYOD
HMEBLSIZHITHHMPE|EE=—42") D EMTOME, 2019.

ISPRS, A EIER T S EURATREMEIZRE I S E TR IS & M REETAE (C M 1+ = TE R AT D& E
~(2) K YFEN S LUMVERESTEIC A T - TE2RMDEEI~, BRRERFHFEREE Vol.62, No.7,
pp. 389-394, 2020.

AEEZ. RHBHE., NARBEE, MEA, TRHEXR, BHB AP v /R0 TEYLLTH
BAADWNE, F4E WREOEKREEIZRM (ED2), BARREFHZERFTATOMZ | Vol. 64,
No3, p.37~41, 2022.

ME HER) (2020) 1REFMBHATEE Tk 30 FEREMATH RIS, JAEA-Review 2019-
018 (BEt)

il ¥, ¥E O (R (2021) . MERMBHARTE SHUTEERAERATBRRRS, JAEA-
Review 2020-042 (BEH)

88



6) BARRFHARFFEKE REFMBHAREU S —  RERMEARIE SHNIEEREH
RRRHE (BEH)

89



Q) MERRERARE TR ELR SR

EFATHX

1) Minami, S., Sueoka, S., Fukuda, S., Kajita, Y., Ogita, Y., Yokoyama, T., Kagami, S.
and Tagami, T. (2021): Two pulse intrusive events of the Pliocene Tanigawa—dake
granites revealed from zircon U-Pb dating, Earth, Planets and Space.

2) EHHS-%E 2-fAFEEM- TREA Q02D  MRUEHIHAZE)IZHEREDDEED
TROMRENR, HBEPHME.

3) Kawakami, T., Sueoka, S., Yokoyama, T., Kagami, S., King, G., Herman, F., Tsukamoto
S. and Tagami, T. (2021): Solidification depth and crystallization age of the Shiaidani
Granodiorite: constraints to the average denudation rate of the Hida Range, central
Japan, Island Arc, 30, e12414

4) Mitsuguchi, M., Okabe, N., Yokoyama, Y., Yoneda, M., Shibata, Y., Fujita, N., Watanabe
T. and Saito Kokubu, Y. (2021): 1291/1271 and A14C records in a modern coral from
Rowley Shoals off northwestern Australia reflect the 20th century human nuclear
activities and ocean/atmosphere circulations, Journal of  Environmental
Radioactivity, 235-236, 106593.

5) M2 F - /pRE - hEEFIE (2021)  ZALEITANIEBEBYMOREALILI Ry R (0SL) F
KBIE : REWLHZ)IOSER, EEiEefE, 60, p. 27-41.

6) A R -ESHEBE - FKKEF - HEAREE - FEREM - KE % - BRERF (2021) : HiEH >
S OILEMARICE D GEME L IEFMBOHIA SRR IR 2 TIC & 554, IGARE, 62, p. 104-
112.

) KE % - EEME - BRER - SHFEH - R - /Nem&sh - FRESR (2021) : 71 v
Y IV IBRERBINICEDV-BAAMNBANMTICHMT 2HRTOEENNL, hEFH
g5, 127, p.25-39.

8) /M F-XKE E (2021) LIyt R (0SL) ZAWVWEBEREEOBRERE,
RADIOISOTOPES, 70, p.159-172.

9) Yuguchi, T., Ishibashi, K., Sakata, S., Yokoyama, T., Daichi Itoh, D., Ogita, Y., Yagi,
K. and Ohno, T. (2020): Simultaneous determination of zircon U-Pb age and titanium
concentration using LA-ICP-MS for crystallization age and temperature, Lithos, 372-
373, 105682.

EiRF&

1) Fujita, N., Miyake, M., Matsubara, A., Kokubu, Y., Erickson, C., Matthias, K., Grazia,
S., Dirk, M., Shimada, A. and Ishimaru, T.: The new 300 kV multi-nuclide AMS system
at the Tono Geoscience GCenter, Japan Atomic Energy Agency, 15th International
Conference on Accelerator Mass Spectrometry (AMS-15), 2022.

2) Ogata, M., King, G. E., Herman, F., Yamada, R., Komura, K. and Sueoka, S.: Multi-0SL-
thermochronometry using deep borehole core for thermal history over 0.1 Myr in Rokko

Mountains, 17th International Conference on Thermochronology, 2021.

90



3)

Yokoyama, T., Yuguchi, T., Sakata, S., Ishibashi, K., Ogita, Y., Ito, D., Ohno, T.
Kagami, S., Mitsuguchi, T. and Sueoka, S. (2020) An analytical technique for
simultaneously estimating crystallization age and temperature of zircon using LA-1CP-
MS., Goldschmidt 2020, 2020.

Watanabe, T. and Asamori, K.: Dense GNSS observation at an active shear zone in

southern Kyushu, southwest Japan., American Geophysical Union Fall Meeting, 2019

ERFR

1)

2)

3)

4)

5)

6)

)

8)

9)

10)

11)

12)

13)

14)

KE Z-AHES-BR f-AX R-BLEE: BERFERZICE I RS TERAKE
HIZHESBREEREDRAA, ESR LRy EUX - FT ERIMAES 2022 (£iR)

N % -King, G E. -Herman, F. - K@ % : KFEER—) T 37 Z#FALImulti-0SL
BEREICKHMFEBOGHEBEREDET . WEHIEICHITH5EH], ESR-LIRxyEUX -
FT 8RB S 2022 (£iR)

EEEY - KE X - EBRFE - BLEEE : LELBICE T 3REREZT—2 OB, ESR- L
SRyt UR -FT ARWRSR 2022 (£iR)

B - KE %X - BEIFE - KEAFFA - Kohn, B. P. - UL E - SEKDER - 42EEWR - B
55 BERENFRICEDISRNIEHIBEORE - BIRIEOHE, ESR- LRy R -FT
BRIARE 2022 (£R)

ERH— - RBEX - RANEKE - fWRXE : Sr KRERMGALLZ# RV RERADRERDKRE.
BATKESR 2021 EMFHES

BN - FEHERN - BAME - LA B MBAVDICEENLITMMAEGA A > L 251LFM
BOB&R. BXREHBFER 2021 FEMFEMKE

FEILRE - JIIFT - #HER - %% 2-APEM:GISY I by 7ZAVHBETICK
BEMETALDIES FUBSFRERDETILEDKRET. §F0 3 FEARGCAhEZSMRH
x= (BFEEEEREH)

EE = - FEEH - EEHHE  GERVDOEHAERRE LI S KX T vTa VT
BAESRS 2021 EMEKRE

ME B-EH FSERATVYT4UTHBMICLSMHRUEALIOEAHEE. BAMEFS
2021 EMFERR

AR - MiXEE - BAREE - /M2 2 XLy R (0L FRAEABIRBOF-HD
R—1) U TRESH. £HE Bl 7+ —F L 2021 Web Hiffikzk:

&t iZ - JIA Hua - /NREBEETF - FHFIER - #BHES - MLEBRSMICET 2T —2IER
UFPENLGHET. BAMEZRRE 128 FEM KRR, 2021

FOEMI-EX #-BAEEE-PEAE-/DMEH - BhEE - ZHME  ERFEHFPRE,
REEHM~FEREHOEENMIE I HREST. AEMILFER 2021 FX=

HIK - BEEE - FHES - BEFE - A READ IRSL 2RV -ERBEEOHE. A%
HFEE 2021 EX&

Eft— - EEEX - HEXK - 2L S TKEFERSZAVZESRAOEROREL Z
DR AEDEE, H-C623 RFHEMBHKRERE, BAMIKRENFES 2021 FRAR

91



15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

il & BERfE— - FEHE— - RRERK  ZRBREZHRE LBEDRBRERFT . X5 TER
KIZHEMIERLTLWEDMN?, H-0623 FRFHEMBKRERFE, BARMBRZRERFES 2021
FRE

BHthe - JIAT F - BHEIER - FERIERM : B LZERR E Lz GIS ZRA VAT
& HMEHREIRD € TILIEDIRET, H-C623 [RF N EMIKREMF, BAMBRRERFES 2021
FRE

KA - BEFE - K 7% - WIUIE - ROKIDER - ZARBIK - SFFHES - B8R # - /ML
sh- EEEIR-F WH - ARRE =- XKk K- FHEER-BHESE: DILaVOTILFER
RAZF— ROFEREN : RILBARCEFBOFTENN, S-GL22 HIRFERZ - RGAIKEF,
BAMKRERFES 2021 FRXE

FHPIIER] - EHEME - B F-%E 2- TEEH A - 0 - hEOKREMT7 T0—FI2
LBV TAHAEPRFICE T HMBOERDERL  EAMEAMTICETEHFEH, S-C650 EEF
FAF IR (BFHHFER. BAMKXRENFES 2021 FX&

MNEERSL - =R - B M- REARBAT - XF Al - HARE L - BMIUEE - RROE - RAX
sh - mOFRL - kb, EHESEREADEA -EFETOER : D)Larn U-Pb £K - Ti
RERFSH & Hf RAAS AL DOHIF, S-C644 FFH - LY - ER. BARMBKXERFES
2021 £RK=

JFH BR-EBE#E - APEM - KE X - FKREF - EFRE - BHTETF - BAERF B
BOEHMEEBA Y O DILFMERDOBER BRI HIB ST & HEA, S-SS10 jEME & HE.
BAMKRERFES 2021 FRXE

EE & RHE— - BHEE-ME B /NIXKIE - B80S - Rk R - BRME - BAE
7 EAMBAMRICETSH GNSS 8B (E5%R) . S-CG50 EBHFEF A F IV X, BARMBKR
ENSESR 2021 FX=

HEE - RKE X - BEFE - MIUTE - R{WIDER - REFGA - Kohn B.P. - BES/E : dtE
W= F 1 5 BRI LR DR - HIRILOREKFHRET, S-C647 hRRBOLE) - Rl
KRERZ RERZONA. BAMKZRERZES 2021 FXE

BA # - ARERE - AR - hEFE - MRE S - BERTHPALAICE 1T D NS 12 LIED
SRR E MR R BNHETE (EFR), H-QRO4 FEMIC : £ FERBRDKRIFAF IV A, BX
IR ERFES 2021 FX=

I’ % -King G.E. - Herman F. - RfE 7% - ILAEZ - MIHRAB . KREAR—)Ja7%
FALEELIRYE U ABREREKIZELD 10 BERT—ILORBEHTE : ABIWHMOESF, S-
CG4T Rk RIBDEE) - FrZF L IKFHZ RAFNFZDOICA. BAMBKREMFES 2021 XK=
RE - MRE - BiEHE BRI —ILOBIRIRET -2 (CE DV -BXRIEDL
whFERRED S EE, S-CG47 IR REDLEE) - FF LHIKFERE RBREXFORA. BEH
KREMFES 2021 XK=

KE %A EEE - SRAREX - LB HK - SREKIVER - REJTEA - MIUNE - BESIE - Sl
~EMIEEEEROHERE - FRICE D I REFILRBE IS OAIRIE (GRR), S-CG4T ik
REDEE - RELHMKERF RERFONA. BRMBKRERFES 2021 FX=

92



27)

28)

29)

30)

31)

32)

33)

34)

35)

36)

37)

38)

39)

40)

FiREMH - EZFE—-HE BUCSERTV T4 UIBHERVZR S TEBERADOBITER
HTEDHA. S-SS11 HhzkiEE&. JpGU - AGU Joint Meeting 2020

R % - EHFmHE-)IA F-FEHEN - SHES - BR # REKBTLRRTD I
[CEDW-MPUEAREHIBOX 5 TEREKEEIDOHRMFH. S-C659 ik REBDEE) - FiE
LHIRERZE A RERZDIGA. JpGU - AGU Joint Meeting 2020

%k Z-SHHE - FREM - BRER  DEHBRABICE IRV TABAMTORRIL . &
AMDEHF, S-GL33 BARINES I UVRT7 D7 OHE LHEEFRKESL. JpGU - AGU Joint Meeting
2020

Nt Z: S LANILRGHEREZEYMBLS IR LI MEEE - HEEHOZETMETILOGE
EICEY S 1EmINEE - BEDRET, H-0628 [RFH & IRHRERZ, JpGU - AGU Joint Meeting
2020

SEHME - IF R EFHEMRZAVEERFERICK SBERFEBMEE - RYEASHOR
7. H-CG28 [RFH LBk ERIZ. JoGU - AGU Joint Meeting 2020

YA R-SHHE-EKKETF - RKE X APEN-BLETF: BBAY COILFEHERETR
WBRBEHADIIC L SEBOFEHEDOHTE. S-SS16 FEE L GH#E. JpGU - AGU Joint
Meeting 2020

B =-ARFZxE— - SHIEER-/MIXE-H#E 2-HBHER : mAMEARTEICEIT S GNSS
LB (FE 4. S-SS14 #z%ZES), JoGU - AGU Joint Meeting 2020

Zwingmann, H. - AFER - IUORE : BEARINL—ER : Constraining timing of thrust activity
within the Nobeoka Thrust, SW Japan, JpGU-AGU Joint Meeting 2020, SGL34-P10. JpGU -
AGU Joint Meeting 2020

BiAthis - /A Eth - K K-EZH B =882 BRIIBICEBT2HE~BTER—
ILDEBRES K. H-C628 [RFH &k EFRIZFE. JpGU - AGU Joint Meeting 2020
EHEW - RKE % - BEGE - RASEF - BHFBAZL - FTHRE - Kohn, B.P. -HEFL: E
EBRIMALEICH T EEELEEEFED AFT BERE  BBRHHETICE D CEE - BIRIEOH
E. S-CGhI HERRBOLEH - FKE L MBRFERF BAFRZDOIGH. JpGU - AGU Joint Meeting
2020

NA ZF-BRERF - FRERM - /MAEH . SLANILBSTEREREMELS IR S BARRRDE
BIERZE A 5 LM E THOARRIEDIRET, H-0628 RFHEHBREREFRIFE, JpGU - AGU Joint
Meeting 2020

INRE - N F - TR - IR F FARTANIOBER A EROFENTLUREDH
E-fLF L4321 DEHF-, H-GMO3 iz, JpGU - AGU Joint Meeting 2020

APUBESS - MAETh - R 7% - AKHE - /MNIBE - BEERET - B BB BT FHEEE
BiiziEE AW EREEDORKERBE: TOEAMLRESR, S-C659 MBREOLEE - HEL
HEBRERSE . BERZOIGHE. JpGU - AGU Joint Meeting 2020

BA #-ARRE - KRFEKHE - /MLAEH - PEHE  BHOR—) 7 a7 OHBEEBETICE
DCHERRZED MIS 6 H 5 mEEKIADMAFKESL ., H-0R06 EEMIT . £ F ERERDIEFRS
A4+ 245X, JpGU - AGU Joint Meeting 2020

93



41)

42)

43)

44)

45)

46)

47)

48)

49)

50)

51)

52)

53)

54)

55)

REEFIHE - A - KRR - BOERI - EX # - KEXEK - BREE : B - KRR
RETOMBREBOHEERMOBELIZE T1-4R5 - BRTEHFALIDEHF. H-C628 [RFH &b
BRkEE R, JpGU - AGU Joint Meeting 2020

INE, % - King, G.E. - Herman, F. - KM 7% - lUEBEZ - /M KE : Constraining
thermal /denudation histories in the last 0.1 Myr using multi-0SL-thermochronometry
applied to samples from deep boreholes: case studies in the Japanese Islands, S-CG59
HMBRREDEE) - FiZELMBRFERZE " BAFEREDIGH. JpGU - AGU Joint Meeting 2020
REXE -AREE - X # - /Mgt - hAEaFH : ERTEHFPILI - EREMICE T HRKE
RUKEALIBE D iz F:E L. H-0R06 ML : £ FEREBEROBERIIF A FIH X, JpGU - AGU
Joint Meeting 2020

REHEXE - AE - REBFE - FMIULE - /DMEESL - /KRR - XEF [l - Z08%E: 2L
VU-Pb EREFEVREDORKEEN T : KBAWEESA~NOER. BAREYHZESR 2020 £
R

A - IRBRET - BILULE - FEXE - /DMEERL - \NKRAE - XEF [l -Z0&%E: Lo
YO U-Pb EKEFH VEEDORKIRG  EIIEEER, TEREESEK RHEESERERZE
AW=770—F. BXIEMEZESR 2020 FF5

NEEREL - mBER AL b, EHESERESROEKT 2 VBRI OB IEHER & LR
BARIEYHZER 2020 F5&=

BHRE - fHEXH - EH B - KIUESA : RAE R L3R ERICLHE - EEDHEBE
L. BRICAMEFSE SH2EERERERS

FERERD - SHHE - % 2 -BRER  MBWICTHRGEEEF ZRIET 5-00MEF
HFEDRE : BAMEBEAMTICETHEH. BRCAMEZE TH2EEMERRS
FEEFE - KA K- EFHEHE -Barry Kohn- BESEL : DJLa > (U-Th) /He iEDERIZESAH
DFER MAZEFETA YA MBI HERZHRE. ESR SHARRE - LIy RER
AEARE - T4v>ar - bV IHRR 2020 FEERPAER

EEE - KE % - fBEFE - #ILLE - §FWRPE - REFRA-BESLE: 71X 4 T4
vav - FIVIBRERZICE DI LILUMOBEIRIEDHE. ESR IGAGAMARS - LIy
L RERAERAEE - 74 v>ar - bIVIMER 2020 FESRMAESR

BAR B -ARERE-/MAEH - PEFIE - FHE— - BiESAS ARTEFPREBICE T HRE
FKEIERBOBES M. BAMERR 2021 FHEFEMKE

EE = -HE B - RFE— - /NIKE - BHIER - 88 &5 - AMNEBOEARTIZET
% GNSS #:81 (58 3 #%). SSS16-P22, HAMBKZRERFES 2019 FX=

IR R-SHE#E - EKRBIE - BKREF - /MREH - KE % - FEREM - ZIIE— - Bh
B BB AV COILZMRAETAW-2EEMRMIC L L2MBETBOFEDHETE. SSS16-P27. B
KRR RERFES 2019 FXE

FERIEFD - SEME - AROKMREICET HKEBEER - BARABRICHT S -LERAEF
EDRFEICENIT T, HCG31-P03, BAMIKXRERFES 2019 FX&

IMNE % - King Georgina - Herman Frédéric - kR 7% : Multi-OSL B\EREIC K BT IK{EREES
AED10BERT—ILOEREBEREHTE. SGL27-03, BARMBKEKRER FES 2019 FXE

94



56)

57)

58)

59)

60)

61)

62)

63)

64)

65)

66)

67)

68)

69)

10)

1)

EEEE - K 7% - BAFE - RAEHET - BFEAEL - FT AR - Kohn Barry - #1U31%E - H
LEG =LA ARATANSE(Z B 1+ 2 EBERFZHITFZ., SGL27-P07. BAMBRRERIZES 2019 4
&

hEf - TR - F-HEXEE-NE E: AESTORNITZIEREH#HERTOEE
BIZRAIT = — R FEEEHZNFRE ZHIZ—. HCG31-P02., BAMIKHRERFES 2019 F£X

A
=

BMILAZER, =vOX#E XE X hERERPATEMHICEAT S8R E LA-ICP EESTEIC K
HERAE, BARMKBEFFES 2019 FX%, SGL27-PO1. (BFFEE). BAHIKERERF
EE 2019 FEXE

EE = - RHFE—  EAMTAETOGNSS BRIEBETET) VY. S03P-12, BAMEZS
2019 EFEMERE

INAE L - KK - APIEMN - BAER : EE - BRICHAYT 2AE - FHERTOBEICHEIT =
RFAHEORY A, R24-0-3. BARMEFRE 126 F£FM K. 2019.

A EEAE - KE K- BESL : REUARESMISICES STEESHEOBEKENDHE. R1-P-
3

INAE - KE K - BiEHE - E2MEG - SE8E 2 BAIIBICHEITHHEIRERET—2 DR
£. R15-P-2, BAXRMBEFRE 126 FFfiiK=. 2019.

WREET - KE 7% - EHFNE - RASET - BFHL - FTHNR - BESE  FERFICED
CEALBARIMATEME O S - HIFBOHE. R15-P-3, BAMBEFSE 126 EFH KL, 2019.
fERARSEE - IMREH - Z8{EE - BIREE - EERT - LERE . EANEAMTEICE TS
=T A DR, R15-P-16, BAMEFRE 126 FEM AL, 2019.

SHHME - #E - {AAKEE-BRFE - /MMeEH: ANEBOCBAMTIZEITE) =7 4
Y bR T OAMHEIEMREDORA. RIG-P-17, BAMEZESE 126 F£2HAE. 2019.
LEERA - BIRFE - FHHER - SAME - /NMATH  EHEMEATHBELEAMTICE TS
NENEEERDR  EAMEBABHTFOBH, R15-P-18, BAMEZFESE 126 21 KE. 2019.
HKkiEE - EFEX - E/EE - FEHEM - RIE— : tBEmEEZEF &S Lz EPVA %
RO -&EMENT, BAMEFRE 126 F£FMKK, RI-P-6. AXRMEFRE 126 FEMTK
=. 2019.

BHER - BKETFE - BH - BEXH - KILEESL - RME 288 L - 3MERICL S5 - Ik
= AR EOHEBZE. P26

RiE 7% - SHEME - EFHE - BULE  FRFHOEBICE TS FT 8K U U-Th) /He S THEER
DHRKERE. ERERAFFHHARE - LI RV RERAERARE - TJaviar- 3D
MER 2019 FEERIARE

I F - MRE - TEFIE RIS O IBAIKRERE M E R & L1z post-IR IRSL £4H
E o RRFILICE T HEH. ESRIGAFAMRS - LI Ry RAERBIEARE - 71 v >3
U bIYIHAESR 2019 FEESRMAER

EHEEN - KE X - BHNE - EAEEF - HAEAGA - FT4I% - Barry P. Kohn- HESIA -
BRERZZRAVIELELMOREE - AL OHE., ESRICAFARARS - LI Ry RAERE
ERARK-Tav>ar - v IHMRR 2019 FEESRAMER

95



72) FHii&sl - HIHES - BHFE - [BEFE  WEHH ) RED IRSL, ESRISAFFAMREE - L=

13)

2yt RAERAERAEES - Taovar - FSYIEEL 2019 EESRAES

BA HB-EAREE - AHERE - /MEh - hFEFH  BR)IEFEREE CREI S =EHOR
— )5 a7ICE D HEHGHE SN R ONHIELE, P182. BAMIERS 2020 £&5=
=2k N

a2k}
OFEFHEMRX
1) thEgFE - MMREd - F I F - RITE— (2022) - BREFIRRARICE 1 HIRRIBA A

2)

3)

4)

5)

6)

)

DHFFBIEORE, Bk BRET 4N SZEZXEMEFZOHER] 1555

BHMFE - RKE X - BB - Kohn, B- HESA (2021) : 2)La > (U-Th) /He iZDERIZE
HAHOTER : CEFTAHA MIBITHERFEHREE, Taviar - bIvIZa—RLA
WEEE - KE 7% - BAFE - #ILLE - BWPE - RAFRSA - BESE (2021) - 785 4
fZaviay s FSYIBERBIZEDCILILOEREDOHE, Zaoviar: k5
H—_a1—RLE—.

- REFREL - KE X - BHSE - EEE - /DILEESL - BMILNLE - SRV - BES
& (2021) : o)a > U-Pb ERBIFEICK D R)IEHIEICEH T 5 it ~ 8t EENARED
EAZEROHEE, Taviar: b9V -a—RL4E2—.

K K- SEESE - EHFEE - MILUSZE (20200 © RFAEEBICE1TD FT 5K U U-Th) /He
DHERDFREBE, Ja4viav: bSvyY=—a—RLA—, 33, p 15-18.
EEET-ERFE- KM X-ESBEF-BNBEA-FTHRE -Kohn, B.P. -HLEBIE (2020) :
RERFZFZAV L EILMOEE - BIREDOHEE, TavPar-bIv9=2a—XL%—, 33,
p. 28-30.

BRERF (2020) : [(ARFAHSDOHE] BRARFHAARARBEREMEFZE D 2 — Tl HEk
EREMRAFOMELRNR, B LFAE, 155, p.61-66.

O RFARMEE

1)

2)

3)

®iE E-EAKTEE - /MEH - ZHHFE - BRFAE - BRRT - SEHE - EEMEL

FHEBELZVOTAERFICE TV T A bAZOTOER—BAANEARTEIZE T 5EH—,

JAEA-Research 2020-013, 88p.

EFmE - KM X - BHEGE  KEMHZE OS2 —(2H 1T 58O U Th) /He FRBIE
(He ;BIE#R), JAEA-Testing 2020-010, 38p.

%k E - MLERRL - BEHEKRR - BIRFR - RKE % tBERUVHBEEIC KL 5 - RMEZEIC

B9 24 R M, JAEA-Review 2020-003, 60p.

OFLRrRYI)—R

96



1) WKKE - RERAFMERRF - BARFOARRAERE - ) mUBEFEKRERRFR - F£8
[RRZ : DL VOBRILER - REEZHET 2H LM FEOBE~RERFBEENE
REDAHERCRERRRORE - FHERMTOEE/LL~ (2020511 A58)

Oo%

1) BEWRE - I F-BEER - K& Z2 - FAPEM:GIS VI bz 7ERAVHBERTICE
PEMELRILDKES & VST IREIRDETILED#RET. BRCABEFS T3 FE o
RERE BFHAEREE

2) FHHIEM, BEE#E, ®Ek 2 RRFE HMENICTHEBRLEBRETZIEETOo0hmE
FHFEDRE : BAMEAMFICETS5EH. BRADRAEZR SM2FE HRERS
BFREEE

il

OBE. HER. LWELGE

1) EEH Z=F:GPS TEMNDELNIMEOBE (FHIEEEAEBY AT XS T, R3/10/23)

2) BAEF: ZREORMOEYILL (FHTEEL2RVI T XA T, RI1LT.20)

3) BERBEF:  KEzNSONDLODER (FMREEFEIRYI I XA T, R1.8.24)

4) IEh M EHBENSHRUAMOELL (SMREEFELIBRYI I XA T, R1.11.30)

5) BHTZEF B/NBEEECHROREMEAIT (SHNXEEFO6E YA T R H T T R2.1.18)

6) EH/E—  MBLIOEMN I -MERE - AERM 06. AE - FHERTSH—BRER 1 Al -
KEGEE., FRERA LD ICET S SMTEEAMEREIF—. R2.1)

1) BAEK : BN QRN [ -MERE - AERMN 07. FAF - FHERWER —BRAER 2 Ei2
EE - REERA. HEER GhBLSICET S fMaEEAMEREIF—. R2.1)

8) MBAREKX : MBLS ORI [ -HERE - FAERNM 08. FE - FHERMER —hERIRHE 1
HE - i GhELSICET S SMTEEAMEREIF—. R2.1)

9) FFREM- M F-BAER: MEREORARTERICET IAROBRK (FHNTEE HE
wHZEtE 42— WENZEME HR - ERXME. R1.11.20)

10) FipEth -#E H-ZHRE— SEXTV YT 4 U ITBFICEDFEBRAOBERFRMETE DR
& (BSHTEE RREZEE 42— HhEREHME FH - ERXME. R1.11.20)

1) #& 2. SHHE  FWEMELITHBRLGEAMNEANTEEZH E L- W ENSEEHF T IERE
TEHFEORI (FHTEE RERHZE 24— HWEREHE FHR-ERIHBE.RI.11.20)

12) hEEFIS - /MR EH - /My 2 BRIBASZAVAITZIREOHEERMTOSEIZHE T
-TERRE (SHTEE HEMRPEE UL — HMERPHE ER - ERXHEE. R1.11.20)

13) SROKVER - #ILSIE : 77090/ 00—01HD LA-ICP BEENITEIC K AMETLRAEFE
DOR% (SMTEE EEMYEtE U2 — tERZME R - ERZMS. R1.11.20)

14) BHRET  BINEEETHAORZ BEHHNT) —T—TIL by TE -FILET ) —IESF
BESWEE (AMS) OB — (BARREFHARFFEME KENTFAZ. No.53, 2019 F 6 A)

15) #ILE : ‘tTKOIEE OERZHS (BREFIARAREE REMHEFEE2— #
B#f=21—X 2019/5 B&. vol.206)

97



16) #ILILE : 8-7 WUNGREBZNITT 2 FEATREIEMRYMOERZRE - T KIREDEEBDH#
EICAWGERMNEFE—. RFHARBOHRFAREMR 2019-20

98



(4)

Z7 74— KR T LEHMFESE B T B 5

BRANE DS

1)

2)

3)

4)

5)

6)

)

8)

9)

10)

11)

SN, AN  XIRCTRECKPEEERBRFDORY b4 FOBKEBBEBDERL,
T RZLMHXE Vol. 77, Issue 3, pp. 302-313, 2021

Wilson, J., Bateman, K., Tachi, Y.: The impact of cement on argillaceous rocks in
radioactive waste disposal system: a review focusing on key processes and remaining
issues, Applied Geochemistry Vol. 130, No. 104979, 2021.

Fukatsu, Y., Yotsuji, K., Ohkubo, T., Tachi, Y. : Diffusion of tritiated water, 137Cs+,
and 1251- in compacted Ca-montmorillonite: Experimental and modeling approaches,
Applied Clay Science Vol. 211, No. 106176, 2021.

Jaffe, A., - - -Amano, Y. - - - (11 4&) : Patterns of gene content and co-occurrence
constrain the evolutionary path toward animal association in CPR bacteria, mBio Vol.
12, Issue 4, No. e00521-21, 2021.

Bateman, K., Murayama, S., Hanamachi, Y., Wilson, J., Seta, T., Amano, Y., Kubota, M.
Ohuchi, Y., Tachi, Y., Evolution of the Reaction and Alteration of Mudstone with
Ordinary Portland Cement Leachates: Sequential Flow Experiments and Reactive-Transport
Model ling, Minerals Vol. 11, Issue 9, No. 1026, 2021.

Tachi, Y., Ito, T., Gylling, B., A Scaling Approach for Retention Properties of
Crystal line Rock: Case Study of the In-Situ Long-Term Sorption and Diffusion Exper iment
(LTDE-SD) at the Aspd Hard Rock Laboratory in Sweden, Water Resources Research, Vol.
57, Issue 11, 2021.

Mei, H., Aoyagi, N., Saito, T., Kozai, N., Sugiura, Y., Tachi, Y.: Uranium (VI)
sorption on illite under varying carbonate concentrations: Batch experiments, modeling,
and cryogenic time-resolved laser fluorescence spectroscopy study, Applied
Geochemistry Vol. 136, No. 105178, 2021.

Soler, J.M., .... Tachi, Y., Ito, T., .... (fh 23 %) .: Predictive modeling of a simple
field matrix diffusion experiment addressing radionuclide transport in fractured rock
Is it so straightforward?, Nuclear Technology Vol. 208, Issue 6, pp. 1059-1073, 2021.
Francisco, P.C.M., Matsumura, D., Kikuchi, R., Ishidera, T., Tachi, Y., Selenide [Se(-
II)] immobilization in anoxic, Fe(Il)-rich environments: Coprecipitation and behavior
during phase transformations, Environmental Science & Technology, Vol. 56, Issue 5,
pp. 3011-3020, 2022.

Takayama, Y: Impact of non-l|inear elastic behavior on bentonite density evolution at
the FEBEX, International Journal of Rock Mechanics and Mining Sciences, Vol. 136, 2020.
Gens, A., Alcoverro, J., Radim, B., Hasal, M., Michalec, Z., Y. Takayama, Lee, C.
Lee, J., Kim, G. Y., Kuo, C. W., Kuo, W. J., Lin, C. Y.: HM and THM interactions in
bentonite engineered barriers for nuclear waste disposal, International Journal of

Rock Mechanics and Mining Sciences Vol. 137, 2021.

99



12)

13)

14)

15)

16)

17

18)

19)

20)

21)

22)

23)

SN, FHEN  BKEFHETOREMOWEEHICHT HEBEUERETILOBERAMECE
THME, EFH/N\v I I F#HE, vol.27, No.1, pp.12-21, 2020.

Kitayama, A., Taniguchi, N., Mitsui, S., Electrochemical behavior of carbon steel with
bentonite/sand in saline environment, Materials and Corrosion Vol.72, issuel-2, pp
211-217, 2021.

AKRME, AT, BEHECRE : BRESFRNFERCELKMECE O A4 FOHEBIEE
Xalb—3 3, Journal of Computer Chemistry, Japan Vol. 19, Issue 2, pp. 46-49,
2020.

Ishii, T., Kawakubo, M., Kobayashi, I., Niibori, Y.: Experimental approach for
understanding the dynamic behaviors of bentonite buffer piping erosion, Mechanical
Engineering Journal Vol. 7, Issue 3, No. 19-00469, 2020.

Savage, D., Wilson, J., Benbow, S., Sasamoto, H., Oda, C., Walker, D., Kawama, D.
Tachi, Y.: Using natural systems evidence to test models of transformation of
montmorillonite, Applied Clay Science Vol. 195, No. 105741, 2020.

Meheust, R., Castelle, C.J., = - - -, Amano, Y., Hug, L.A., Banfield, J.F. (94&) :
Groundwater Elusimicrobia are metabolically diverse compared to gut microbiome
Elusimicrobia and some have a novel nitrogenase paralog, The ISME Journal, Vol. 14,
pp. 2907-2922, 2020.

Ohkubo, T., Yamazaki, A., Fukatsu, Y., Tachi, Y. : Pore distribution of compacted Ca-
montmorillonite using NMR relaxometry and cryoporometry: Comparison with Na-
montmorillonite, Microporous and Mesoporous Materials, Vol. 313, No. 110841, 2021.
REHES, BER AFER, FERE . TURIIT—ZAVEEBAV A bhOoOA F
DHLEY - 2 BEEFOFFMEFEDEE, BRREFHFES FXEES, Vol. 20, No. 1, pp. 9-22,
2021.

Yotsuji, K., Tachi, Y., Sakuma, H., Kawamura, K.: Effect of interlayer cations on
montmorillonite swelling: Comparison between molecular dynamic simulations and
exper iments, Applied Clay Science, Vol. 204, No. 106034, 2021.

Benbow, A., Kawama, D., Takase, H., Shimizu, H., 0Oda, C., Hirano, F., Takayama, Y.,
Mihara, M., Honda, A., A coupled modeling simulator for near-field processes in cement
engineered barrier systems for radioactive waste disposal, Crystal Vol. 10, Issue 9
No. 767, 2020.

Savage, D., Wilson, J., Benbow, S., Sasamoto, H., Oda, C., Walker, D., Kawama, D.
Tachi, Y.: Natural systems evidence for the effects of temperature and the activity
of aqueous silica upon montmorillonite stability in clay barriers for the disposal of
radioactive wastes, Applied Clay Science, Vol. 179, No. 105146, 2019

Francisco, P.C.M., Mitsui, S., Ishidera, T., Tachi, Y., Doi, R., Shiwaku, H.
Interaction of Fe(II) and Si under anoxic and reducing conditions: Structural
characteristics of ferrous silicate co—precipitates, Geochimica et Cosmochimica Acta,
Vol. 270, pp. 1-20, 2019.

100



24) Al-Shayeb., - - - -, Amano, Y., - - - -, Banfield, J.F. (454) : Clades of huge phage
from across Earth’s ecosystems. Nature, Vol. 578, pp. 425-444, 2020.

25) Sugiura, Y., Tomura, T., Ishidera, T., Doi, R., Francisco, P.C.M., Shiwaku, H.,
Kobayashi, T., Matsumura, D., Takahashi, Y., Tachi, Y.: Sorption behavior of selenide
on montmorillonite, Journal of Radioanalytical and Nuclear Chemistry, Vol. 324, pp.
615-622, 2020.

ERFs

1) Shinya TACHIBANA, Daisuke HAYASHI, Tomoko ISHII, Tomohide Takeyama and Atsushi I1ZUKA
Numerical study on the axial and radial swelling behaviors of unsaturated compacted
bentonite, GEOMATE 2021 (2021.11 $%)

2) Metcalfe, R., Kawama, D., Benbow, S.dJ., Tachi, Y., Evolution of radionuclide transport
and retardation processes in uplifting crystalline rocks. TransRet2020 (2021.10 HX)

3) Fukatsu, Y., Tachi, Y., Investigation of the effect of biotite distribution on anion
diffusion in crystalline rock, AGU 2021 Fall Meeting (2021.12 $3&)

4) Kimuro, S., Suzuki, S., Tachi, Y.: Determination of the apparent complexation constants
of deep groundwater humic acid with Zr (IV) by CE-ICPMS, PACIFICHEM2021 (2021.12 #Z%)

5) Anraku, S., Sato, H., Walker, C., Amano, Y., Sakurai, A., Nakayama, M., Tachi, Y.: In
situ interactions of concretes with mudstones from Horonobe URL, 4th Asian Clay
Conference (ACC 2020) (2020. 6 F %)

6) Iwata, H., Sekine, N., Mitsui, S. : Effects of steel overpack on aqueous alteration of
vitrified high-level radioactive waste, GLASS MEETING 2020 (2020.12 %)

7) Francisco, P.C.M., Matsumura, D., Kikuchi, R., Ishidera, T., Tachi, Y.: Selenide [Se(-
II)] retention and mobilization in anoxic, iron-rich environments: Impacts of iron
phase precipitation and transformation, AGU Fall Meeting 2020 (2020.12 )

8) Tachi, Y., Ito, T., Fukatsu, Y., Akagi, Y., Satoh, H., Hu, Q., Martin, A.J.: Realistic
model ing approach for tracer migration and retention in fractured crystalline rocks
from the Grimsel Test Site, AGU Fall Meeting 2020 (2020.12 H3X)

9) Y. Takayama: Thermal hydraul ic mechanical coupled simulation of FEBEX, DECOVALEX 2019
Symposium on Coupled Processes in Radioactive Waste Disposal and Subsurface Engineering
Applications, Brugg, Switzerland, 2019

10) Amano, Y., Beppu, H., Hirokazu, 0., Taniguchi, N., Hirano, S., Matsumoto, N., Nagaoka,
T. (2019) Laboratory and in-situ examinations of microbial abundance, composition and
activity in compacted bentonite buffer materials. Natural Analogue Working Group
Workshops.

11) Ishii, T., Kawakubo, M., Kobayashi, 1., Niibori, Y.: Experimental approach for
understanding the dynamic behaviors of bentonite buffer piping erosion, ICONE 27 (27th
International Conference on Nuclear Engineering) , 2019 [FERL 28 F£E. N ATLI
FHESE R AT B 5]

101



12)

13)

14)

15)

16)

17

18)

Francisco, P.C.M., Ishidera, T., Tachi, Y.: Se(-II) immobilization in Fe(Il)-
(hydro)oxides: Coprecipitation and post-transformation behavior, Goldschmidt
2019 (2019. 8 H )

Terashima, M., Beppu, H., Endo, T., Nemoto, K., Amano, Y.: Distribution coefficients
of rare earth elements to microorganisms including uncultivated species in deep
sedimentary groundwater, Goldschmidt 2019(2019. 8 )

Kimuro, S., Terashima, M., Tachi, Y., Kitatsuji, K., Miyakawa, K., Akiyama, D., Sato,
N., Kirishima, A.: Thermodynamic study on complexation of deep groundwater humic acid
by calorimetry, Migration 2019(2019.9 #3%)

Takeda, M., Ishii, E., Ohno, H., Tachi, Y., Ito, T., Nemoto, K.: Evaluating the mass
transport characteristics for fault zone in mudstone at the Horonobe Underground
Research Laboratory, Migration 2019(2019.9 %)

Tachi, Y., Takeda, M., Ohno, H., Ito, T., Sato, T., Nemoto, K.: In situ diffusion
experiment in mudstone at the Horonobe URL: Comparative study between in situ and
|aboratory tests, Migration 2019(2019.9 #3%)

Sasamoto, H., Arthur, R.C., Alt-Epping, P., Tachi, Y.: Sensitivity analyses of natural
tracer profiles in sedimentary rocks of the Horonobe URL, Japan, Migration 2019(2019.9
®R)

Amano, Y., Beppu, H., Endo, T., Nemoto, K., Sato, T., Thomas, B.C., Banfield,
J.F. :Existence and the role of subsurface biofilm in the deep sedimentary rock
environment of the Horonobe area, Hokkaido, Japan. AGU 2019 (2019. 12 %)

ERZR

1)

2)

3)

4)

5)

6)

WHFE BREEGAE, M H AHEF BN \KEN  BEM IOV IOREEERE

BELRE X # CT FAICET AERBEH~T M DO MIBEORA~, MBIFSWRERS
(2021.7 $x)

WHFE BREEGAE, N H AHEF BN \KEN  BEM IOV IOREEEE

BELEXRCOTERICEY 2ERRT~EEILE - EDOHA~, TRZEE22EXRE (2021.9

FHR)

Mei, H., Aoyagi, N., Saito, T., Kozai, N., Tachi, Y.: A study of U(VI) sorption on
illite under carbonate-rich environments; Batch experiments, TRLFS and modeling. BHZA

KR ERFES 2021 £FX= (Web) (2021/6 FZ)

FEBEKX, BFER, 8 F5 BBV M A FROEBIEZERFT TO No (V) HEERZEBET

fi. #ELEFEFHRS (2021.9 %R)

IN#N, £ERMA, XFHE £ 5 IS VBRAFETICES T 2REHEREE~D Eu OIGE

ZFOFE. BABENEFSK 3T EFEES (2021 11 FR)

KEEH, FEES, XEXHE, HEt, RIER HXN BHEF T2 b4 it

HAEORKERIC KL HERFTIEBE IS aL—2 3, FH0 EMBITEMEREKS, 2020

102



D)

8)

9)

10)

HALKER, BIFE, EARE X5, XFFHGE, Francisco, P.C. M., #HGER, SHREX
EERERIBICE TS EBEBEFTOEL O OFEERE, BARMEKEFRER (2020. 11 HXK)

%, FEER, BPFHR fIRE B AAEF SHEE BEREERZELV
1 MEEMOERKR I aL—2 3y, EH4RMBIEMERRS, 2019

HETE, FHEAE, ZAEN, EHRET B+ EHMTKIPBEAEMEDRERET Y VY,
AAEEMEFRE 35 BFEESR (2019. 9 %K)

RARE KEEE H#F3 FEEX HIEMCRELEZCOTIALST FEEEDHE
%, NMR 5t3/= 2019 (2019.12 %K)

7

Z DAt

1)

2)

3)

4)

5)

6)

)

8)

W K BEMOREBRROBBLEBIEMA TS a3 v & LTOERBMORERE, 2021 £F
RIEt U2 —#MRFERE (2022/01 FXRF)

TLAER TR OEBRPOBRSMEMEOBRZTE LY EHEICHTE T SFEEBE~ BN
FORELFHMEOEFE SR EICEIK~] (2021/12/16 TLRFR - LY, ZEHE - EXHE - B
T T E#FEICFEBEE)

Soler, J.M., - - -Tachi, Y., Ito, T. - - - (324) : Evaluation report of Task 9B based
on comparisons and analyses of modelling results for the Aspd HRL LTDE-SD exper iments,
SKB Technical Report TR-20-17 (2021.7 28B)

Soler, J.M., - - -Fukatsu, Y., Ito, T., Tachi, Y., - - - (254) : Evaluation report of
Task 9C based on comparisons and analyses of modelling results for the ONKALO REPRO-
TDE experiments, SKB Technical Report TR-21-09 (2021.11 2ARH)

MAKRH, SIWBN : =7 71 —IL FIZHE T 5 BEHOB-K-IGERZEBICRIFTEEMD
BELZILDOFEETH, JAEA-Research 2020-015, 2020.

Gens, A., Alcoverro, J., Radim, B., Hasal, M., Michalec, Z., Y. Takayama, Lee, C.,
Lee, J., Kim, G. Y., Kuo, C. W., Kuo, W. J., Lin, G Y.: DECOVALEX-2019 Task D: INBEB
Final Report, LBNL-2001267. Lawrence National Berkeley Laboratory, 2020.

B FHEA EFXET RERMEMRHE CHONEBHLZAV-EOR LMD
154%EABR, JAEA-Data/Code 2020-017, 2020.

SWAN  RHORETHMDO-HDOMY H, HMBANBEIZE T IEMAMDER 2019 £
EAMBREI+—1 2020

103



(5) RIS 2 R T L FTAl A R & 9T A 56

EFATHX

1) Matsumoto, S., Machida, 1., Hebig, K. H., Zeilfelder, S., Ito, N. (2020): Estimation
of very slow groundwater movement using Single-Well Push-Pull test, Journal of
Hydrology, 591, 1-10.

2) AFHHE, ETEAD, FHIGEER (2021) AREBICE T SRR TKOME L T OHEHEERE,
oA — 13 (1), 17-28.

3) Nakata, K., Hasegawa, T., Solomon, D.K., Miyakawa, K., Tomioka, Y., Ohta, T., Matsumoto,
T., Hama, K., Iwatsuki, T., Ono, M., Marui, A. (2019): Degassing behavior of noble
gases from groundwater during groundwater sampling, Applied geochemistry, 104, 60-70.

4) Ohta, T., Hasegawa, T., Nakata, K., Tomioka, Y., Matsumoto, T., Ono, M., Mahara, Y.
(2019):  Optimization of a portable hollow-fiber-based device for extracting
radiokrypton dissolved in deep groundwater and selection of 222 Rn as an indicator of

Kr extraction efficiency, Journal of Hydrology, 574, 476-485.

ERFs

1) Ohta, T., Hasegawa, T., Mahara, Y., Marui, A. (2019): Estimation of initial 1291/1271
ratio for groundwater dating — case study for coastal zone in Japanese island -, 2nd
International conference on Radioanalytical and Nuclear Chemistry (RANGC2019).

2) Hasegawa, T., Nakata, K., Tomioka, Y., Ohta, T. Marui, A., Machida, [., Ikawa, R.
Ono, M., Matsumoto, Y. (2019): Stability of deep groundwater at costal area in Japan,
Goldschmidt2019.

3) Ohta, T., Hasegawa, T., Nakata, K., Tomioka, Y., Jiang, W., Lu, Z-T., Yang, G-M.
(2019) : Study of groundwater mobility using 1291/1271 and 81Kr/Kr tracers for the
assessment of deep geological repository in Japan, AGU Fall Meeting.

4) Machida, I., Ikawa, R., Ono, M., Marui, A. (2019): Configurations of freshwater,
brackish water and saltwater in two coastal zones. The 16th Natural Analogue Working

Group.

ERZER

N FHhES £FEXE KRHEE B g4, Fk & DMHFEE, AHHE (2021) BAZIZET
HAETWUNMSDBEBEHMTAK (W), BARMIKIEMNFES 2021 FXE.

2) fERIE, BAAREE FAR (2022) BAKBRRETICE T HSEEMRDOF —/—/3y U EMEF) I
T RHREODARERKE, FHAREBAZCEHT LS VROVA

3) ERH—, RB/NZE, KBRF. FIGER, NEFEE, WARE (2020) JEEDD-1AI<EHT
% pH, BIEETBRORMER A &BFERS %Fﬁbt?ﬁ;&ﬁr%’-@%ﬁﬂ T KFRUEPMHE
HR.

4) MRS #AEX BEH, EEMSRE, MEFEE, AFHHE (2020) BEAEICEITHSELILA
LNBEFEHMTK (VI), BARMIKXRERFES 2020 FXR.

104



5)

6)

D)

8)

9)

10)

11)

12)

13)

14)

15)

16)

1)

BEAER, BREE, BKET (2019) : EEAMASONMEIZ LS 0FBEEORHAEHEOKESE
il & ZOAFEEM. BAHMBKRRERFZES 2019 FXLR.

RANEZE, HAKE, ERth—, KEHRAF AHZE, ETEHDY, HIIGER, DEHFEE, 0
AFH (2019) RESICH T AT KRIMEDOMTKERBEICLSHAE. BRBIKXRER
EE 2019 FEXE.

XHEBRF, EH/IZE, FBEER (2019)  AFFRBHUTKPOKSNEIVER - TILFREGEE
WERIZLIZN\Y O TS50 F1291/1271 BGLALEDBIE, HTKZLEMFZMEER.
MRS wagx KEAR, M g4, NFEE, AHFE (2019)  BAZICETSEL
LA S DBEEHITK (VI) , BARMBRXRERFES 2019 FX=.

ISP, MARBUE, MRIEAN, BHEF XN (2019)  AREICEITH5HMBLSD-HD
IEREMICET 55 () L2ABE  BFERELHART I0—F, EFHER 2019 MOKX=.
INKIEEN, JNIARBUGE, S$HEBE BLE BA FRE BN (2019) @ DEHHICHITHHELS
D=-HOITEHEMIZET S5 2) RFRMBEBOBEEDICRIITAREROEZE, RF
HEL 2019 DKE.

BHEF SHBEE, BHER, PMH—= (2019): KFESBICETIHEBEBLSDI-HDOITER
fiTICBEd 515t Q) IBKRET COBREKIMICHE T 5B EMDEE, RFHESR 2019 D
£

IR—=, BHEmR, SHEZE BH BF BRBIIETH5MBLSO-HOITFEEIICE
T 5ET DIBKRETCTOREMDONWEZEE, REFHFER201IMDODKE.

MR, RHE(C, FEMF FEMEH, KXMACQ2019): AREICEITHHMBLSD-HD
IEEMICEAT IR O A2 FRMBDEKICEIEZEEETSLUNEHEOEL,
BRFHEE 2019 DKL,

FEMF EHIWY, FEKEM, HIMERE, KA, KA Z (2019) SBAREICE TS5
BSDI=HDTEFMICET IR 6) AL FRMHOILENEEZFS5EKRZBELE LUV
HMBROFAFEDKRE, RFHAER 2019 UMDK=.

SHEZE, FifEZ EABE BEZE FHERZE ISR BHEF 2019 hEEIcsT
HHBLDD-HDTERZRMICET S5 (DB - BEBRICEITE5=7 7 4 —IL FDOKE
ETIVE, RFHAER 2019 MDOKRE.

=SEE LB—8 WIFEZ, mEEZE WISF SHEKRZE, ISR BHEF KRN
(2019) : REBICEITHMEBELSDO-ODOITEEMICET 545 @ LN X T LDOKIMED
RRICRDFEOHRRIEIZAIGTLERT, RFHAER 2019 MOKRE.

TllicH, E2RE  EKETEEE, HKFHEAE BEES:0032020015, ¥¥FE 2020-192703,
RrREBSM2E 11 5198

105



(6) TRU BEEWLEE - o HifiT e LB

EFATHX

1) 0da, C., Kawama, D., Shimizu, H., T., Benbow, S., Hirano, F., Takayama, Y., Takase,
H., Mihara, M., Honda, A: Modeling concrete degradation by coupled non—1Iinear processes
Journal of Advanced Concrete Technology, Vol. 19, pp. 1075-1087, 2021.

2) Shimbashi, M., Yokoyama, S., Watanabe, Y., Sato T., Otake, T., Kikuchi, R. and Fujii,
N. : Formation of natural silicate hydrates by the interaction of alkaline seepage and
sediments derived from serpentinized ultramafic rocks at Narra in Palawan, the
Philippines, Minerals, 10(8), 719, 2020.

3) [UERME, TEEAE, =IRSPSh, AHA: HEA AU CEHEEZFHIMEETILOEREEDOHE
BMUEERFTEEFH~OEH, EFHhN\v oI RHE, 27(1), p.3-11, 2020.

4) \UARE—, 1Bk, FARTT Enrique ROMERO, #ATREB, KFA{Z: ¥ L 3 UHlEEERIC
EDIKARY M A FRAINY THORBBM AR L RKEFE TRERHRXE O ET
%), 15(3), p257-272, 2019.

5) Kobayashi, T., Sasaki, T., and Kitamura, A.: Thermodynamic interpretation of
uranium(IV/VI) solubility in the presence of «&-isosaccharinic acid, The Journal of
Chemical Thermodynamics, Vol. 138, pp.151-158, 2019

6) Terada, T., Tani, A. Harada, S., Satoh, H., and Hayashi, D.: Monte Carlo analysis of
montmorillonite particle structures and modeling of dissolution rate reduction, Mater.
Res. Express Vol.6, No.3, 035514, 2019.

7) Hayashi, D., Ida, M., Owada, H., Fujii, N. and Negishi, K.: Thermal alteration of C-
S-H phase in cementitious materials, Proceedings of the Second Annual Workshop of the
HORIZON 2020 CEBAMA Project, KIT SCIENTIFIC REPORTS 7752, pp.67-73, 2019

8) Tachibana, T., Ito, S., lizuka, A., Owada, H. and Hayashi, D.: H-M-C coupling analysis
considering several scenarious of long—term alteration in cement-bentonite system,
Proceedings of the Second Annual Workshop of the HORIZON 2020 CEBAMA Project, KIT
SCIENTIFIC REPORTS 7752, pp. 267-276, 2019

9) Sakuragi, T. and Yamashita, Y.: Instant release fractions for 14C, 60Co, and 125Sb
from irradiated Zircaloy oxide film, MRS Advances 5(1-2), 9-17, 2020

EiRF&

1) Kikuchi, R., Sato, T., Nishiki, Y., Shimbashi, M., Fujii, N. and Kimura, Y.:
Paragenesis of C-S-H and Fe—, Mg-rich smectite formed by the interaction of alkaline
groundwater and ultramafic sediments, The 4th Asian Clay Conference (ACC-2020, Online),
2020.

2) Shimbashi, M., Sato T., Yokoyama, S., Watanabe, Y. and Fujii, N.: Characterization of
natural magnesium and iron silicate hydrates in Palawan, Philippines, The 4th Asian
Clay Conference (ACC-2020, Online), 2020.

106



3)

4)

5)

6)

)

8)

9)

10)

11)

Walker, C.S., Anraku, S., Sasamoto, H. and Mihara, M.: C(-A)-S-H gel solubility model
development and its application to high content fly ash silica fume cement (HFSC),
ERICA-CASH I1 Final Conference, Print Media Academy (PMA)Heidelberg, Germany, 2021.
Anraku, S., Walker, C.S., Oda, C., Mihara, M. and Honda, A.: Hydration and degradation
of High volume Fly ash Silica fume Cement (HFSC), 15th International Congress on the
Chemistry of Cement (ICCC 2019, Prague, GCzech), 2019

Walker, C.S., Anraku, S., Oda, C., Mihara, M. and Honda, A.: Formation of metal ion
complexes in cementitious porewaters and leachates, 15th International Congress on
the Chemistry of Cement (ICCC 2019, Prague, Czech), 2019

Fujii, N., Yamakawa, M., Nishimura, M., Kimura, Y., Sato, T., Shimbashi, M., Satoh,
H., Arcilla, C.A. and Alexander, W.R.: The Philippines International Analogue Project:
An overview of the project, Natural Analogue Working Group, The 16th NAWG Workshop
(NAWG-16, Yamagata, Japan), 2019

Sato, T., Shimbashi, M., Fujii N., Yamakawa, M., Kasama, T. and Otake, T.: Bentonite-
alkaline fluid interaction at bentonite deposit in Philippine: pore clogging by
secondary precipitates formed from the interaction, Natural Analogue Working Group
The 16th NAWG Workshop (NAWG-16, Yamagata, Japan), 2019

Shimbashi, M., Yokoyama, S., Watanabe, Y., Fujii, N., Yamakawa, M. and Sato, T.:
Mineralogical evolution of Fe-Mg-Si phases under |ow-temperature, alkaline condition
at Narra in Palawan, Philippines, Natural Analogue Working Group, The 16th NAWG
Workshop (NAWG-16, Yamagata, Japan), 2019

Kobayashi, M. and Kawakubo, M. : Consideration of production process about waste package
in terms of productivity and quality assurance for long-term integrity, The 7th
International Workshop on Long-Term Prediction of Corrosion Damage in Nuclear Waste
Systems (LTC 2019, Nancy, France), 2019

Nagao, M., Sakida, S., Benino, Y., Nanba, T., Mukunoki, A., Chiba, T., Kikuchi, T.
and Sakuragi T.: Effect of bond valence sum constraints on the structural modeling of
lead borate glass, The 13th Pacific Rim Conference of Ceramic Societies (RACRIM13
Okinawa, Japan) , 2019

Sakuragi T., Yamashita Y., Investigation on the instant release fractions for 14C,
60Co, and 125Sb from irradiated Zircaloy oxide film, The 43rd Symposium on Scientific
Basis for Nuclear Waste Management, October 21- 24, 2019 / Vienna International Centre
Austria, 2019.

ERZER

1)

2)

AWRTE, AT AR, FEEEME N\KE: BAOBEEEYHSARNMFELOEMRE,
BARRHERZESR BERY VRO DL 2021, 2021

EHZ, LERME JCHBE =HEHE IHERF BPRE BREX . A VYvh) VBT
BTIZBHEN\IOVLDBRE (2) , BXRRFHNFER 2021 MOKR=FKEK, 2021.

107



3)

4)

5)

6)

)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

s, BHEH, AHEER, EES: J1VEVNASOUEFSIHRIZCETAETILAY
HTKEXFTHRUAS ADOHE, #HERFEHS 2021, 2021.

REER BHE— IHFRXE, HKEER /RAH FER HhFE RAKRKEHR KHH
Z R VBERASADHFEELTHILOBEETIVICE T 5BAEEOERMTME, FHE
HEEHME (A TBRFEENRIEY 2WHRZE] £ 2 HmEHRER, 2021

REER BHE— IHFXE, HKEE /RAH FER HhFE RAKREHR KHH
Z: AR DERIER RIC S R ETILHROIAVFROEATEETE FHEEEEHAE A MEK
FHRENBIET 2YERIZFE] # 3 EIRRHESR, 2021

REER BHE— IHFXE, HKEE /RAH FER HhFE RAKREHR KHH
Z: AR OBERASRAETIVICEAERELSN-IVEORMEETE 5 3 AR EREEYE
EREmE, 2021,

REER BHE— IHF%TE HKEE /RAH FER HhFE RAKRKEHE, KHH
2 AN IVREERIEASAOHFEELTAILOEBEETIVICE T 5BHAEETE, % 62 R4
FABELUV T+ b=V REwRE, 2021.

#HERA BBEA TIOED, BIRME 8FR: VETIRFOLOBREICRIITEEY
FEOFE RFHAER 2022 FEHEOESR, 2022.

KEFEF, #HAELR  BEARTICETIDILI -V LEGEHEBEERTOREZESHTICRIFETARE
BMERDEZE BARRERFHESR 2022 FFHEDER, 2022.

AWLRE, AU HOMC, XKREF RERBEE EEAX, KR4 BR—FARESROFE
HREICH T HERFEOEETE, BXREERFESR BERS VORI L 2020, 2020.
REER BHE— AHF%TE HKEES /RAH FER HhFE RAKREHR, XKHH
2 SARVBRIERA S RXICE T HFEELTHILAEEETILOBAEBEOERETE, BAt
IV RABEMREL VRO L, 2019

EEEE HEETF RE—Z BERHNEDH KEaEHE, N EERE AVYVAY
VEBHETICET SO LDOBHERE, BRREFHESR 2020 FMOKX=, 2020.

KRR, KFHA{Z, FAEHR THKT, HEME: TRUEEVOMBODIZETSHHXBIT
), F6ENYI IV FEHEIF—, 2020

REER BHE— IHFTE HKEE /RAH FER HhFE RAKREHR, XKHH
2 MARYBERASAOFECTHILOEETILORMEEEM BAESIvI AHe
2021 FH&%=, 2021

M, WEAE, HEAKt, FENMF: 22 MELEKIZBT2BBREICES FAESA b
EREHICRIRE, —REFZEAEAY MES T3 EE A 2 FERTAE, 2019.

REIER BHE—, {IHXE, HRES RmAH FTER FhEE RAER E€EKRY
BRIEA S ADEBEETIVEIZEITS BVS HERDHMR, BAES I v I ABRER - REBEM
#Hifx 1 EER - REEEMHBRETRS, 2019.

EBAR, BREMRZE, MK, FHEHKEt: Direct observation of zeolite nucleation from
compacted bentonite under hyperalkaline condition, HAMEKEERIZES 2019 £ XL,
2019.

108



18)

19)

20)

21)

22)

23)

24)

25)

BHEAR, AUE FHEE EBEAX SRR, X-—FARESROTEHEEICET S
Monte Carlo gt —BZREMEY SR FHE—, BXREHERFESR BHERIURIDL 2019,
2019.

BRAER, HEER KA B IVROBELEMOBRKEELT ~J U RO T
i, £3BENYIITYFEHEIF—, 2019

BAER, HERER WTHE WMIER: HBELSICHETIRFEFATY FKE—IDN LD
BWHEEEME— (1) Z25ECH T 2RELARFEBOME—, BRRFHES 2019 FMD
X£&, 2019.

HHE, SEB—, WWTHE K SR, ERER TIIESE: #$ELSICHIT5RHTEHS
IV RE—RDoDKERHEZEEFFME— (2) BIFFALTY FE—XD#KES R b FFE—,
BAREREFHESR 2019 FROKXE, 2019.

INIE—, BEAE, HFEKEH, KXY, KBS, LAY FR—X FERVKOBETHR
DRICKBKBAREBDEE, BXRREFHER 2019 FMOKR=, 2019.

RELER BHE— {IHRTE BKER \mAH TER FuEd HAKREE saRkVRE
BRASADFEELTHILOEEEETILIEIZHE TS Bond Valence Sum HIERDA®E, BA
EIIVIRBE F 60 AASRELUV T+ =Y ¥ HERE, 2019 .

BigiE—, /MREFG, BIFEH, ZIRSFSA BSTEEEMOMBLS IR E LM ERERT,

COMSOL GONFERENGE 2019 TOKYO, 2019.

dektEE, BERER: A VY VA VEBEBETIZETANSICYHLABLUVRAIDBRE, BARE
FhER 2020 FHEOF=, 2020.

109



(7) ERATREME B T = FE AR B 3
ERFR

1)

2)

3)

4)

5)

6)

INKIEEA., BMBOMRERICETEINETORRESEOEEF (REEV2—(CBITHR
WEORERZER LEHREFAEC OV .. Ny I TV FEEBE+Y Y3y, BRRERFHZ
FMDOKR= 2019, 1B-PLO2, 2019

mim. FHEEMKX, DMEA, BFBRE, RILHE, X2V bFA ALY KD PEM BRI
ERMTOERRERARR. SHAEELARFRLERRE 14 AFRZMHEES VII-137, 2019.
HEHE. ABEZ. BEAR. MREA. PG, REHT RL ISEFE52 T 4( MNES
TOREERM TRIRER. SNTFEIARFREERRE 74 IFERFMHES VII-138,
2019.

BHEAR. IMEA. BESEE, KBEZ. NV A PR ZRR E L-EBARERIN
(A—HAR) OERE. SMNTFEELIRELLERIE 74 BFREMFES VII-139, 2019.
INRIEA. BEAER, BESHE, XBEZ. NV A FRMHEERR E L RIKRBRE A
(Vr—82—Czy bAX) OEE. SNTFELIRZLLEREE 4 AIFRFMBESR VII-
140, 2019.

MERAB. WHEAE. fIFEZ. RER, WHBEE%. BERT. ZABA  RERBEHNRRZ
EH & LER At ERREORMELEICEY 5 FEMAEN. RFAESMDOKRE 2021.

Zoft

1)

2)

3)

4)

5)

6)

)

8)

INKIEA. %55 FHBOMERERICETEIINETORRLESE~AOEF : RIREV2—IC
BT 5FERMBORERRZFALEHAERREIZOVWT.BREFHFELRIEATONT, Vol. 62, No. 4,
pp. 15-18, 2020.

SISPES, RIE - BIURFTREME DHERF (4 S BRI S & M ReFTAE ([ 1 7= TR D &E], 2019
FERFHREERERE - EE2EEL I —HARRFRE, 2019,

ISPES, A ZEIER Y HEUNFTREMEIZRE T S BRI IS & M REFTAE (< M 1+ = TE R AT D &R E
~ (1) BYRATREMEIC R I S ERMBIRIED H Y A~, BARRFHFEREIE ATOMX, Vol. 62, No. 6, pp.
21-25, 2020.

IWARRBG—. MR, PMREA, SIUBN, BRES : A—LIPv /A0 TEY KGHBLS DL
F.EB3E WRGEOFKREEIZEM (F0 1), BREFAZREEATONZ . Vol. 64, No2, p. 41
~45, 2022.

AEEZ. RHBHE., NARBEE, MEA, TRHEXR, BHB AP v /R0 TEYLLTH
BAADWNE, F4E WHREOEKREEIZRM (EM2), BARREFHZERFTATOMZ | Vol. 64,
No3, p.37~41, 2022.

WRIE R BN EICH (T DU THER TOREMTERLE (5 3 &M - WADRRE 2015-2019 £
E) AR REHREZE. JAEA-Research 2019-013

HE H R (2020) : 1RIEFMEMAREGE T30 FERAENERARIRS, JAEA-Review 2019-
018 (BEt)

il ¥, ¥E O (R (2021) . MERMBHARTE SHUTEERAERATBRRRS, JAEA-
Review 2020-042 (BEH)

110



9) BRRFHIARFFEEE REFMEBHAREU S —  RERMEMARIE SHNIEEREH

RRRHE (BEH)
10) SISFRS : MBS & mrditk - EURATREME (R&R) & Z 5, IREFEHAF. 505 35, pp. 53-

57, 2021

111



(8) EEAsFRBLS BRMTEEILES

EFATHX

1) Ishidera, T. (2021), Diffusion of acetic acid, butyric acid, and butanol in compacted
montmorillonite, Journal of Radioanalytical and Nuclear Chemistry. Vol.330, No.1,
pp. 149-158

2) McGrady, J., Kumagai, Y., Watanabe, M., Kirishima, A., Akiyama, D., Kitamura, A.,
Kimuro, S. (2021), The kinetics and mechanism of H202 decomposition at the U308 surface
in bicarbonate solution, RSC Advances. Vol.11, No.46, pp. 28940-28948

3) ¥H % A0 EBEf, ®E CH, &8 #—8, BE& Kp2020), FRFRHERLS TO
WHRBRHFDTMERE S DEE, BRRERFHAZSMGEXEE 19% 35, pp. 121-135.

4) dt# B FRIE MR, KA EFE(2020), FERABFBRBERERLSCE T HHBEEZREOBRRK L
EREFEDBE RFHN\VI IV FHAE27T% 25, pp.83-93.

ERFs

1) Moroi, Y., Kirishima, A., Akiyama D., Sato N., Kitamura A., Kimuro S. (2019), The
effect of carbonate ion on the dissolution rate of U02 pellet, 17th International
Conference on the Chemistry and Migration Behavior of Actinides and Fission Products
in the Geosphere, Migration 2019

2) Nagaoka, T., Hirano, S., Matsumoto, N., Amano, Y. (2019), Corrosion of carbon steel
in compacted bentonite buffer materials using anaerobic corrosive microbial consortium,
FRC-Corrosion 2019

3) Amano, Y., Beppu, H., Ono, H., Taniguchi, N., Hirano, S., Matsumoto, N., Nagaoka,
T. (2019), Laboratory and in-situ examinations of microbial abundance, composition and
activity in compacted bentonite buffer materials. 16th Natural Analogue Working Group

Workshops.

ERZR
N ME % HE R, WO EM IE £ S 18— LR EX, =l 21, B
RN IR ABEMEBORE, F3ITE NI TV FEHEIF—
2) dtlh EK, &O E#, KA i, R EE(2021), BMEKBRVGAA T TOMEADESILZER
EE), 68 M MY LIRBEHRE
3 KA B, HE Bz, dtl #K IE BK(2020), EEY T FHRTOEBEDOLY
FABADBALYA 7 0 DE, BRIFRFRE 6] B LIRBHRE.
4) & HH, EE-?JII*'MC IO %N#E (2020), EELD DR TLICHT HHMERE=42"Y) V7 EHRD
AIREMEETE, % 41 AEARYEEEFRIFRAR.
b Z HHE, BNIHX(2019), EAFMBHMEELSERICERT S2RERE - &X' T« il
DiREd, BABMEEERFRE 40 AIFERKE.
6) ¥ KEF MWMS B L K& Efk EF, JtA B £EF RMEQ019), ZEREOS V0
BRICE XTI REEA A+ O OREFE BARFAFESR 2019 FMOKRE.

112



Tt

1) Suyama, K., Kataoka, M., Yamamoto, K., Akie, H. (2019), Used Nuclear Fuel Criticality
Safety Benchmark Si02 Reflector Effect: The Reflector Effect of Silicon Dioxide (Si02)
for the Criticality Safety of Direct Disposal of Used Nuclear Fuel, NEA/NSC/R(2019)4.

2) Z 1 (2021), ERAFBRHAEZELS DA TLICHT ZMERE=2 1) UV EHROEATRES
FF{fi, ISCON=—a2—XL%— No.0289.

(https://www. jaea. go. jp/04/iscn/nnp_news/attached/0289. pdf) (BAHER - KtF¥ T

1 BREXEL 2D HEED Web 44 F TEHMICART H5=2—XLF—).

113



