@ JAEA-Research
2019-013

DOI:10.11484/jaea-research-2019-013

IRAE R ER TS HE I & VT 5 3 T hiEEE T DRERFTERRE
(56 3 ExBE : HBDRE 2015 — 2019 F£[E)
HRRREEE

Synthesis Report on the R&D for

the Horonobe Underground Research Laboratory Project
Carried Out during Fiscal Years 2015-2019

R MER AR EABA

S f1F KB A2 =) Ot XKEH ES

BE R MEiRE #EH EF =R EB

BH xr— ECH®B #TXRE WBH =L

ik fefc ROF =R dell 2k &0 B
Masashi NAKAYAMA, Atsushi SAIGA, Shun KIMURA, Akihito MOCHIZUKI
Kazuhei AOYAGI, Hirokazu OHNO, Kazuya MIYAKAWA, Masaki TAKEDA
Akira HAYANO, Toshiyuki MATSUOKA, Akitaka SAKURAI, Nobukatsu MIYARA

Eiichi ISHII, Yutaka SUGITA, Hiroshi SASAMOTO, Kenji TANAI
Toshinori SATO, Hideaki OSAWA, Ayami KITAYAMA and Naoki TANIGUCHI

BEREL - /Ny O T R FEERPT
MRAERIER T E > T —
R E T STH

Horonobe Underground Research Department
Horonobe Underground Research Center
Sector of Nuclear Fuel, Decommissioning and Waste Management Technology Development

March 2020

Japan Atomic Energy Agency | BARRT DTS

—
>
1
)I>
A
D
72
D
)
—
@
-




ARV AR— MIESLAFERZEEN B AR SRR B AN E N C 384T 2 B T,
ARLUAR— FOAFINIEMEAEFHICET 2 BRWEDEIX, Titd CITBEWVWEDOE T IV,
7ok, RUA— bOET AR B FEMERE SR — 25— (https!//www.jaea.go.jp)
LORESNLTOETS,

FENAF TR FEIE N B AT ) SR B Al I Sea Bl S B 9 plc S8 SRR
T 319-1195 KGR IRASETAR SR KT~ 7 2 4
Erm 029-282-6387, Fax 029-282-5920, E-mail:ird-support@jaea.go.jp

This report is issued irregularly by Japan Atomic Energy Agency.

Inquiries about availability and/or copyright of this report should be addressed to
Institutional Repository Section,

Intellectual Resources Management and R&D Collaboration Department,

Japan Atomic Energy Agency.

2-4 Shirakata, Tokai-mura, Naka-gun, Ibaraki-ken 319-1195 Japan

Tel +81-29-282-6387, Fax +81-29-282-5920, E-mail:ird-support@jaea.go.jp

© Japan Atomic Energy Agency, 2020




JAEA-Research 2019-013

RERMEARTEICS TS TRRTOREFREERE
(EIERPE : WEDRE 2015—2019 %) HAEHMEREE

H A - 71 W 52 B 6 B A
BREL « N o 7 =2 RRFZERFEEM WRIETRME M TS v & —  TRHE AT ST T

ol R MEE B KRR BRD 2R AL BM R KRB ZTN,
AL Ao, BUEERL RO R fasEt, #IF EENL OEROEBNL
ZE i SN A S N (1 NI VNNIE /B2 S-S (ERE NI 3 NIV SR
e TN SN N ENTEN A

(2019 & 12 H 13 A %)

W0 A0E VA b o AF B I ESEAF SR B RS IE N B R 1 DR B s g (1 1A% ) 2
HERE /e % KPS AL MR AE BT T35 L T 5 HuJE AL 45 £ AT IS BE - 2 AP 22 B 8 0 51l T b
Do

5%, 4IE Y6 M S AF R B I, THE B2 S OFREAF IR B RE (B 1B R |, THUEMmE] (T sk
ERR) R oD FR A ST Exfﬂbt (2B BE) |, THE TR COFEM IR (BF3EHE) ] D3 oD
FAEF BRI T THEED TV D, R MO FE3H R HIGHE Cix, AFHHEIZOW
T, [EBEOMBERBEICBIT 2 AT AU 7 0w AR, Wolas 7y 2 v o EFE, #
RSB KT A HERE A ORRERE ) O MRAEICE A AICHR Y #de, F7o, FRSUEERET
IR TETOTLRESCZOBROHMRE LIZCOWTRET S,] L LTS,

AR CIX, FH3MTH EMFEBIE O O 6 SERR2THEE N ORI 1FEE £ ToO T Mgk ©

DOFREMFTEE P (3RS [CBIFI2FEMIED 5> b, JR T IS EO T THHEOFRE
ELTHIH LE-OEBROMBEREICHIT A ALY 7O A, QS a4 7w
2 v DFEGE, @MU A BN X D HEFES ORI RE S O FRFE, D 3D DO WFFE BRI D U
TE L-HEMIEEORREEZTRY £ LD,

PRAEVE M EAF 22 o % — © T 098-3224  JbgiE KIGERIRAE AT btk 432 FH i 2
+1 HRMAB T ¥ — HERERsEE (2019 4 11 A £ TIEER)

+2 BZRBE A 7V TR R T BRESEN B IS & o & —  FLAR BT 20 B
%1 HUNBR R W B



JAEA-Research 2019-013

Synthesis Report on the R&D for the Horonobe Underground Research Laboratory
Project Carried Out during Fiscal Years 2015-2019

Masashi NAKAYAMA, Atsushi SAIGA, Shun KIMURA, Akihito MOCHIZUKI,
Kazuhei AOYAGI, Hirokazu OHNO, Kazuya MIYAKAWA, Masaki TAKEDA,
Akira HAYANO, Toshiyuki MATSUOKA+*!, Akitaka SAKURAT*1,
Nobukatsu MIYARA*1, Eiichi ISHII, Yutaka SUGITA, Hiroshi SASAMOTO,
Kenji TANAI*2, Toshinori SATO, Hideaki OSAWA,

Ayami KITAYAMA+*2 and Naoki TANIGUCHI+*2

Horonobe Underground Research Department,
Horonobe Underground Research Center,
Sector of Nuclear Fuel, Decommissioning and Waste Management Technology Development
Japan Atomic Energy Agency
Horonobe-cho, Teshio-gun, Hokkaido

(Received December 13, 2019)

The Horonobe Underground Research Laboratory (URL) Project is being pursued
by the Japan Atomic Energy Agency (JAEA) to enhance the reliability of relevant
disposal technologies for geological disposal of High-level Radioactive Waste through
investigations of the deep geological environment within the host sedimentary rock
at Horonobe Town in Hokkaido, north Japan.

The investigations will be conducted in three phases, namely “Phase 1: Surface-
based investigations”, “Phase 2: Construction phase” (investigations during
construction of the underground facilities) and “Phase 3: Operation phase” (research
in the underground facilities).

According to the research plan described in the 3rd Mid- and Long- term Plan of
JAEA, “Near-field performance study”, “Demonstration of repository design option”,
and “Verification of crustal-movement buffering capacity of sedimentary rocks” are
important issues of the Horonobe URL Project, and schedule of future research and
backfill plans of the project will be decided by the end of 2019 Fiscal Year.

The present report summarizes the research and development activities of these 3

important issues carried out during 3rd Medium to Long-term Research Phase.

Keywords: Horonobe URL Project, High-level Radioactive Waste, Geological Disposal
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c N—HNVDIRFEDKI 01 M LT & HEE
SRR 1X, 0.1 mol/L LT
ZDfth fﬁ/ﬁX@ff « HABHEOFAMN CFORAE - IRROB L, #R - R
HEZ B A0 2 BEHERR S O TR TE D L) Al Fliigk o
SRR (BIAE, % BoE) k)
1)%®M®ﬂﬁ$$@%%
TR DFXFHET, A —/N—/Ny 7 OIMEIZ KT D MR O E O RN B EE & 70 D

@@Ebﬁmﬁ&ﬁﬁ CHETSHZ D, K 4.1.1.1-1

R T LIS OMARGREEE

L7 E@BEGT 7 v — 28 Uz, ISR 7235t PIRIZIR O X 272t D TH S5,

< RREM ORGFIEMED S B A— =Ny T
FHATREZR B L LT,
D 4HHBIZDONT,
- RREM O E S &
==y 7B IO R LM OHEREZ S & IT

WAt & OHARIE o LE & PR E A B TR
MEZEARME], TavA MolME THO—atE), THRYE - fii T
TS DB A 9 % #iPH

S RREA ORATER 2 R ET D,

(A= "=y OO R LM O E T 5,

« PR OBFHEATED 5 5 TFEFER SRS

ﬁhfﬁﬁﬁ%ﬁjﬁiwfﬁﬂv%wﬁj®ﬁmﬁ%ﬁ@ﬁﬁﬁ%®mié%%wﬁéo
LI TINDOEMANE U T VIR Z et 5,
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SRR 17 LD F & O TIX, FREM ORAAR DR E D 72 D OIRGEAKPEIZ BT 2 FHI DV T,
~7 VI X éﬂfﬂﬁiﬁﬁ%?ﬁﬁ%ﬁf;% 1.2Mg/m3 ERE LT, £/o, 21 A4 RABMIZE L TiX
BEACRH FKRSRIFICB T DRBEEM P OL&a v 4 ROFBRRBERLE2 252 FIREE % 0.8 Mg/m?3
ERELT, ARy —WEICBE LTI, 7 4 7 > KO POSIVA #HIZH 1T D MM K% ¢ & 2R
FEHN T K SEC 0.1 MPa ORZEIE ) & 3B Al Rg 72 FRREE & LT 1.22 Mg/m3 5% & L 7=, BE-
i TR L Cid, RALEREE O FRE 7 v 7 HRICB T 2 B ORISR 2 S Lo, B
BHHEE DI HOWTITA RIS B8 1.56 Mg/m3, 7 v v 7 ROV Tk 2.04 Mg/m3 % _F [R5 i
IZRRE LTc, 20 ORED OAREM OAREFH 2 4.1.1.1-2 1SR TR OB L, X A
N (70 %) +7 A1 (30 %), W2 1.6 Mg/m3 2Rtk E L CT®RE LT,

F—N—Ry 7 B IO R UM ORGSR & 1 2 TR EM IR O MR CIE, BEFERSRE
PEE LT, A==y 7 OZFHTNTE L T DR E M O— S EMERE, R EMEICE LT
A A BRI, HIE, BOKER KOS O TR A B LT bk T L R E R & O
B —AEICB L CiE, BEEMSCA— =Ry V OEE ENEL D7 )T T 0 A7 E ORI
DFEFREMEIZ OV TENEIVRTT 21T o 1o, IR CTHRIc I b DM ATHE TE 5 2
EEMERLTWD,

41111 BEMHRETIO—
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Hb:am4 K@it
fe BB —IE
Hd:BUE - FETE
fe:#d—ii—ty o
H Xkt

H TS DR

e e
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4
3]

BEMES ]
(=)

o
~

o
w

=4
N

0.0 0.50
AL EE Mg m]

K 41112 7099 FEBEARICKDBEEMEROTHEFR
FRIFREHR (RO b4 L 70% + 718 30%., FZIRZEE 1.6 Mg/m®) DIEZETT,

2) A= =Xy 7 OFEFTFIEOE

F— =Ry ZRPEREREICES W CIEEE LT TRt TN T . TR LA
P B LN THRUEM: ) 2, AR OBREICB O TE, Mttt TREME ) 38 L0 TSR E E
EEETONERD D, Fo, WEEZBRET D ETiE, MtatE, T B8 L0 D SRR
PE) NEETHD D, X 4.1.1.1-3 1TREM, % B L OO EN S LT, MBS
D OEREZBIE LIgket 70— 2R3 3949, ok, Rl 7o —7TlL, 74— Xy 7 OL—
MIAB S TWD,

F— =Ry 7 REHRET T & R D RRSM E L ClL, O TR, OfERE, Ot T
KEFAKE, OFFEM R, OO R LM AR, @SuattEk, O LR @ 7 A E{kikft:
HTh b,

Mt B PEDRRFHZ DN T, IRIEDOH KRG (A A IR, REBERE, pH 72 YY) 12k
WU, RFEH, 8, TX DT OMEIBEREETH L Z L b, FR 17T FED £ L O TIE
1R % o SRR & i LT,

IRFEIA—/N— 3y 7 DRI OFETIE, BEMR, MERB X OHMHBRERE SO LEbEi
L RET 5, BEMRIZOWTIE, #E (15mm) L/KDET (20mm) (L HEREENDS 35 mm
ERMEi S AL, 2 2 TR AN E 40 mm ERRE LT,

MEPEIZ DUV T, #ETOKERAKE, $EEAM O EE N D0 b A — "= 3y ZITHER T
HANENRFI 6 MPa 72572, Zig: b EIZER 501 B2 IS ERE O AZ1TV, 24 80 mm,
F 38 30 mm & JiH Sz,

TFHRERE S 120 Tid, H T AEMBR R L OMBREM OHAERSE 2 kIR £ 2D LFRETH
LB, B2 EFEOTOFMEMSEREZ S L2 150 mm & L7z, 2L OBREHERND,
F— =Xy ZJEE (RGTHIERE S+ 1L, 190 mm & 7l L7z,

3) ALY 7RG FE O PR

FRL 1T AR D £ & D TIX, IRIEDTRE 450 m (2B HMEBRESRM 256 & L TALIAY T
DORKFT ATV, HEFFIEOBAMEZHER L TV D Z b, Hikket 7 v —%2 VW TERE 350 m
TONTAY T YEREMERERABRIZ I 1T 2 N T 7 ORERE 21T o 7o, BARRIIZIE, R 17 F£HLY
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F L O TORFHIHWHEBREL SR & AR DO S & OBWIZEREZ Y T, RiTORELEZ1T->
77

FRMEM O FHI DWW T, BARMECIZE RSO B L2 5 2 R 1 & LT, pH (b1 4
REDRBEIR ENE X %Zhé pH IZOWTIE, RE 450 m OEMBELEFR%ETH Y, REEWE
RN, =7 WAL A A U PREEIZ DWW TR, TREE 450 m 454 TIEAY 7800 mg/L A UV TW 2,
R 350 m D7 — % Tl 4000 mg/L RO E 72> T D72, KEAKESCH A — A EED
BLS D & OAERHIPHRR € FIT L2 ORRE & 72> TV D,

F—N—=Xy 7 OWIEIZ DN TIE, TR S L0 S G RRERIE S 23 EES 2 & BARE 190 mm

IHUTH D, Flo, RFEHA—— 3y 7 OB O TIE, BE 350 m (28T 5 &
@&i/f'oaf“;to 1mol/L BAF, pH b H L & 7e o T D72, ARENE LT 2EEaET 5 Eﬂz
oo,

LEDZ EMBYRL 17T I F & O TOMEE TR SR RIL, HRE 350 m TOATLANY

T HERERERERBRIC R T DRREMOA— =Xy T Ot E LCHaEARRETH D Z &b,
17 AEERY £ O TR UZREHE, A FRESMHIG U CRIRICEH TE D 2 L 2mR L

779
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OB CiAnYE: Ofital: OEHE @ftHs: CO: zothorntss
ORI ROIEE CHOP)  @MZEREFE  ORYENE [ ]: &aHrgmEA
©EEEAYE @uEEEEE OmHE Oy e
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R KA B, AR R
orEh, pH, 44, HE
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T L WAL T K G4
O REERT— 4
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(3) Hek

SRR 17T FHD £ LD TORFHT LV EEH 7 v —2 S EE 350 m ZXRICHFFORE L%
IToTe kbR, BEM AR DR EIZIB WV TIL, #4%?% RIS U CE 2N R T DR AR ET
DT & CHMRAHFMARETH D Z L MR LTz, A— =Xy 72O T, EEOMERE
SO T THEACMENEZMAET DO DOEIIIRELLLDLLT, BRELTEH— =Ry
DEZDOKESY % 5D D HEHRERE SIZBT 57 — % DTN A — =08y 7 DR E S OWD
WCHES 5 Z LA 5T, £7o. TRE 450 m & VEE 350m & TlE, Ri EREE T RS E
BRBESM (RRIGERIECHEA A A B, pH 72 E) I H LERE L 21T o 1258, Pk 17
FERY O TREINEHFTEHESINDZ L a2R LT,

4 &0

52 WD FEDIZBITDHHEFDEZ T EX—R L UTHE LI-@REGH 7 v — %2 725Gk
FHo LY, EEOHWERE~OEAMENHR TE -, o, FEM, — " — "y 7B XU
B ULMICE D 5 3% at & O H R0 EER O M BB 2 9 2 BR OB B S 0 E BAIRE 2S BARHY
AT D L0122 KV AHAREREI N FREE 2D T n e AEETE -,
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4.1.1.2 F’ﬁiﬁ?ﬁﬂ” Eﬁ?énﬁn‘i’i/ﬁ@ﬁﬁﬁ HEEE:"L.

(1) ZhHETOZERE

%2%@@&&@Df@\@@ELM@mJE#%ﬁﬁﬁékk% HBORLMOTME L
f%iané%wXJ%ﬁﬁL BB LN R A b %%ﬁ%&bf BRI

K lE ORE, AR K OBRERET — 2 2 B L, ﬁ@HQHﬁmﬁﬁﬁ@k%ﬁ“\ﬁ@
R LM OB E UCTER 85 wt%, Rz E 1.8 Mg/m3 (B 2hk: L 0.6 Mg/m3) Z7s L7=H
BARR 72385 7 v — 3R & Tz,

D D, HOR LB IR T 7 72 GUTREG 7 0 —Omgt 2175 L L biz, 3 57 A
& Xy A R EIRA L7l 2 3t RITIRIEH T K S C OB K FR IR E T — & 2 BUS
L, HORLMB LK T T 7 OEkER 2R Lz, BRSO R LB L CiE, IRt -
IREIZIBNTE 2 IRILY £ & O TOHARB] (FK T2 0.6 Mg/m3) & [FIFEEE DARE KM
FOE AV — AR TE | FREM O HING 2 B8 U7 E & LT, B4 60 %, HolmE
1.8 Mg/m3 Z 7R L 7=,

1K Z 7B LT, sEAMEOALERFISC 1 F & 17134 E AECL & O 3E[RAFSE & LT3 L
by —U o SRR CORBERLENRRIC L 2T — 22 b a b Lic, kKT TS
AT a7 LRI TR L, 7 A R G S 30 wt%., 71 v 7 ORI A 1.9 Mg/m3,
AP % 1.3 Mg/m3 & o 7oA 8RB 2 R L=,

(2) FEHaNE
D HOR UMY 253t

MRAEIZ 1T 2 AT N 7 HEREMERREER Cld, YLEOHD R UIZIRE 350 m OHENE OHH] X U
AL, JuE EEIRERER T ey 7 % mET#ﬂiﬁ%%lb X Bl T2 Rl 5x a7
et 20 Uiz, DR LM OBRFHEFIC OV T, MKEAE, TEC Y — k), T8YE - i T
eI, TSR EME] &L, RIS VPR LG 7 e —2 Bl K 4.1.1.2-110R7F 7=
— & AERC LTz,

REFEMTH DARHE KOV T IR 350 m (281 B8 OF KR5S 108 m/s~106m/s
DOHEIPFIZH D Z LD, TLKOIXHHSEEZBE L T, #ORE LM O BIEEKEEEZ 10° m/s LA
e Lz, £, BEY—EIZOWTIE, HOK LM OB REESCHIENF—7 2 v 7 Off
I &2 ZJE L7 Autio HYDREHRE R 4 1 0.1 MPa LA EOZEENRHFRETHDH Z L% H
L LT,

INFE TOHEDR UMICET 2B KFFECIAM R E 72 EOBNHER X, IS A D2 IRA
L7MBl 25t g & LT ey Y%k CIEHENTE ORI X U Z2IR-E T 2 720 Fiiz 2@ K e,
i B O HFFER KON e EOT — X RGO OENRBR 1T 72,

HI RV X, BRI %2 20 mm DLUFISRIEEFI®E (Fefr 2005 #8124 (JIS A 5005)) 5L &%
(2, HPRIEREEDE (5 mm LATF4Y) ICEAL TIEZED £ R Lz, IBAMEORERIZE LT
X, MR TR0 FED L HEEICH & o5& | EURITIR AT 5B M OFF R &IOR3 B HED 1/56
UTFETH-0, ERKOBEREZ 100 mm, &S 50 mm & L7,

B 4.1.1.2-1 OFGFHT7 v —IC ST ENHBRFE R OBLE ZRE L, IERE OB =2 v
7 OFEAEIC LY BE - MIﬁ%%m DR LM O EZE LT,
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X 41.1.2-1 EBEHELHMDHRFFT7O0—

2) NET T TICET DG

NI T HREMERRBRICE T 5 1F T T 71250 Tid, 3.5 MPatHS DOKEL R A b
A B OIEEIE 0.5 MPa Z 2 -5 K 4.0 MPa OJE It % DGR 22N % . IR
L BB BEDOER, MELO S EER LN LAY 7 ~DALER B ORI % 2 % 8 Lkt 21T - 72,
¥, BEMRFHIH Tz o TE, ALY T~ FEHSEEDOZRE, 725 N A CREEOMR (7
7 1FY) OBAENL, KT VE VMR A2 R E AW AR EE O mIRE - mifgia s s U —
FNOBWHZRMRICR 4.1.1.2-1 IR T RO ICERMRELESERALEI L, 27 77 10— G
B, 7 U —F 4 7, JEREIRE., WEER CORER (£ 4.1.1.2-2) Ik a2z ) — oS
BT 21TV, (B REG 2 RE L7126,

Fo, BEISNIZCE > T 7 7ICEBEONENNAEL D ENFENZEREEZRER S L blc, £
NHEDOVENDBKAED LI oTT T 7HENODOIAKPELD Z LD, RBREAZXHRITIE
FEIG It (gt 7 b : ASTEAMACS® Ver.6.6.2) % Efii L, 12012 4FEHlE =7 U — HEYE
7 E GREHR) | OO OEINFEENC X > TOUEIN AR 2 TR Uiz, IEEEIG DREATIZR
T HEREMIL, T ST RS L, T 7 BRI E OBERIZT o a vy
FEFE L L TET /UL L THIT 21T 5 727,

SHIZ, T 7080 REHZGOERHIRFIZILE T 5 2 &2 X DA 2EI O 43 s L O
DR LM OIZEE & KT (3.5 MPa) 258 L7 7 7 EROIIRIZE T 2 TR e 217 - 72,
¥, NLANY T PEREMERR R O i sy i DA N BB JES CHEBRICIE 28 Th 5 2
EMD ., AEREEIE T A2EE L, SUEEHICOHE T 7 780 REE oMY 21T 9 5l & L
Too TDTHER 4.1.1.2-3 D X H ICEEONE LI IESWTHIT 27 » 7 25%0E L, R GE
DIETTIRRED R 24T - 729, fRhTiZ, ABAQUS ZH\, W AWIRE C, WHEEEESS o, FHodE
FRECE 72 & OE WYL IRAE R A FE R 2 35 1 B T RN O SRR RO DR R A Ve,
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% 41121 AETSTHIVIU—FOEBERMEGEEET EREAER
B3 A ED%HE BARE 2okt R
ERVRE) - FHME EiEa L 7 — b, HEEEaL 7 U— k| KB, BT AR G R)
T —F 4 L 7] | AR, S EEISIA, SR AR BOKH | ACKY R, BATAKCR, JRFNAL, HATRS

D XA
I EWE EFEEMEE A v b B L ONERAM OO, BAE | EEEL b7 0 R, FIKAHKR, 1’
OO &kt (FA, SF %)
RIS TRIEEED | A > b, BEMEOIRFIM 36 L OVR | IRBWRL R0 R, BNV, AIRAR
TG AR O OF [N
&% ki TR FE A, SR TR KAEEH b
&7 v H Y P AN TN TICEMBL RN EEE 52 | K7 A VX0 b
D Z LY
*x 411.2-2 HABREEH—E%
PBRTE H RS AR, BN, AR L
AT T JISA 1101 |[# LY E#E (50%), e
AT T Ta— JISA 1150 | EVEH% (501%). fMlEE
795 JISA 1128 [ LV E®% (501%) . e, HAAEE O Eh
O it T HER JSCE-F512 |#i k0@ (540%%) . e
o g ) — MNEE JISA 1156 |#i B0 E#H% (50%%) . e
TV—F 47 JISA 1123 |[#i LY E#E (501%) ., fhiEE
MEZT YV —F 17 |JSCE-F502 |#ilbnotk, 7Ly aar sz —MI—EDENZMZ, BikEZ BRI
(\ PAY. \ 4 : N _:\ ~ ﬂ:g A . fE:— A\
T JIS A 1147 ;’ié—;@rﬁfﬁ BN =y hAZY v U THERIR A2 BRI, B
B = 4 T ¢ 2 (=g =)
R |- E S _ Ze5 BRI, BV B~ 14 HREEE T
WAL L5808 PRt © IEE 35 L - 400x400 mm. 1 ki
b AVE (b AT R OFHIZ1T 2 5648) CTHEif
PRI 3R JISA6202 o' smmo 20°C Ak b3 M CYBER & 71
Gt 7E e A /1%—% 1 EI\ 3 EI
PERRSRIE CERIR)  JISATI08  |yov e b ik 100%200 mm. 6 4/ Kid
JEAG TR JIS A 1108 Ml 7TH, 28 H, 56 H, 91 H
(I8 55+ ) HESAE © RS 9100%X200 mm., 12 A FlA
R JIS A 1149 ﬁﬁ CTHLO28H, 91 H, 3Ly Y A—Z M AR BRI ]
BT _ MEr:7H, 28, 91 A, 27 Ly Y A=A, EMETRERBRINFC
HIE, HEOT I EREOT LD B FEE
M3 H, TH, 28 H, 56 H, 91 H
£(|ZU i N N N ~
FIZS IR JISAT113 HEEASTE © FIAE 9100190 mm, 15 A Fil &
JCI EiR®)  |EikEia s 27 U — b H CIEE O 0 E 515
ERSAET N a7 Y — hHAZROT BFHE F CRERE DA 2 6 OO % B EhEHA
FER HESA S © AR 100X100%400 mm., 2~3 A fild . (BB 20°C)
BRI 0 7 BoKkh A%
%;E@gﬁfw?m JISA 1129 |ifpfis 1. 3. 7. 14, 21, 28. 56, 91, 182 AIZilE
' HEE ATV AAE 100x100X400 mm, 2~3 A il A . (BRBEIEFE 20°C)
B ES  28 H. 91 H
AR IREL — a7 U — MRS BERSRIIRE S b 2 B % . B S LA DA
O Bt Tl
FeE — ARG 28 B, 91 H  (BMmiE L BVEHEE) D HE)
By B ABRbn 0 28 L 91 A, HEEAUASTIE 9200x400 mm 11K
Mg A O c e — 2 — TNV L, EHRRRE ) B IR RIS X 0 B E
Bt B ABRATHE : 28 AL 91 A, HEAATE 200%400 mm 11K
MR % 65°CITIRAME L . 10°CH 7K H T ORRMHE b CRE
B Input 3 RBE S LRHE, M 28 H, 91 H

PEEAA L 15%30 em 2B 2 10 ecm E S CEHID HHL72H D
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= 4.1.1.2-3 TS TEBARICET 2 HIEMRTFIE
(FEREIFEH, 2015) ®

AT DY AL R RULFEAN
AT w71 H & - Hil H EO LB OfRHT AT » 7
AT T2 EEl < REBRIUEIEHIA T >~ 7
AT 73 A 4L cHUEa s ) — MBS, 7TV EPTEMEICHRE
- 77 B oA NE L T D,
AT T4 A Ar - 5 H> 5 4 MPa O#ifif (K 8.5 MPa+ EH)+ 0.5 MPa)
(3) Hik

1) HBHRE LI ’Eﬁa‘émﬁﬁm‘

DR LM OFEE 7 1 —(2 3 & | JiHIRY XV A R ORELE ZEHI A Y 60 wt%, 2
N4 b 40 wt% & U CHEBE DREER L OWEKFHEICRET 2R B 21T -7, iR ¥ —%
1Ec, 2Ec, 4Ec ® 3 - THEKM L i g (X 4.1.1.2-2) . SRR (K 4.1.1.2-3) OBfR%
KOT-FEF, 1Ec T 109 m/s LA FOBEKIREL, FEREE 1.2 Mg/ms FEEE (IR FIRECTH H 2 &8
Do 121010, F iz WRIEH T KGA COBEERBR 21TV, REE 1.2 Mg/m3 P E & ffr 3
%5 Z L T0.1MPall EOGHIER S OND Z & 2R (K 4.1.1.2-4) L7212,

BB, INETTAIREMEI Zx5 L LTmENRER OB LEE L IAME. 52 VI E
BHBEL OBBREZEIEL C&E 20, K 4.1.1.2-1 [ORTHLRE L5 2R 5 BORAM B O

(BRI FEE | OB FIZk > TR 4.1.1.2-5 1277 X912, ZNE TORMEETHET DHERLE 2
HZENbrol, ZOERELTIE, CRETOENRRTHWTE 7AW EITR AR
N D REIBRRIE 50 %FEEA L, b 2 mm=20 mm 2MEHI XU 20 80 wt%ll EZ& 5b b Z &
6, HEHI R Y O R (2.481 Mg/m3) Z V5 Z & CTHEIC 7<l/75>$bf_%>0)k3%7ﬁo
b, BRHIR Y NEROBZERR 2 B L7- BT O (1.369 Mg/m3) % VTRl L 7235
INFETOMRBLEETIER (X 4.1.1.26) LD b, BRA Mﬂ@%@%&*iziﬁ%
BEOIRY FEBETHZ LT, ZivE COFMSIED A ATH bf(‘l@é ZEDBDboT,

Pe = pa(100 — R5)/(100 — pg * Rs/ps) (0 4.1.1.2-1)

I T, pl T AR LEE (Mg/m3) ., RJTIBEM DIREGHE (Wt%) . pqlIFEEEE (Mg/m?) |
ps | TEEMELD TR F# . (Mg/m3) Th b,

D DORERT — & & b L ITBIED M T RS TORGHRFT 21T o 72/ R, HI XY 60 wt%
+ X b A b 40 wt%, IR 1.2 Mg/m3 Ll & LTz,

FEHEEE S LT N R A Fr—F—% AW -EEREE ORI, 25 WCHDRE LM

B v 7 OFRVEEATWIE < fiti T & il L 7219.15) SR IEAR E DBk I DWW ik, BAEE /KL Z 30 %

(1Ec OfcEE /KHIEE), BERESHLUES 130 mm & LT, #igEa 7 % (EEEEN
400 kg, #RENS 70 Hz, #£HE S 45 kN) % W CHREREE O 2170, W EHEIC LA BERIER
L OV VR AT o 72, $aERSL & iR R o BIR CIE, i5E RS 12 [FTIRIEEE O _EFI1TI
W DHFERTHY | Z O R COMEBIEIC L 2HEOWER-FIL 1.201 Mg/m3 Th o7, £7-,
M THOY 7Y v 73BN X AWE TIX, Mg i 1.28 Mg/m3, & KHITH
27 %, —HhEAEIRE LA 137 kKN/m2 Th - 72,
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Ty 7 RERBRIZOVWTIL, ey 7 0fYE - IILHEBET 2L &I, ST vy s
MO A EE L, ffBEEEOSEDOMHE D R U RO R LN 1.2 Mgm3 Ll & 72 %
X 9. BIEEREE A 1.4 Mg/m3 & L 721017,

41122 EKLEEHRBEDORRZ

X 4.1.1.2-3 KL EBKRBDOBERE

10.00 g
5 1.00
Q
&
H
e
B 0.10
0.01
1.1 1.2 13 14 15
HREE[Mg/m?)

41.1.2-4 FRFELBREEORER
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4.1.12-5 AMMLIFELEREOER
(LHFHEECHELEIBAE)

4112-6 APMIEELFREEOREE
(RO OEETHELIBA)
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2) WET T 7T Ak

NE7 7 7Har 7 ) — FORABREFTIL, EARRLES OB, KGR ERS L O
MR ARDOBRE 2TV, ARMZRE S L (£ 4.1.1.2-4) L®, 27 Y — MNE{bRFOIRE
JSINZERRT 2 OOFINE B JE UTSIRES RN 21T o 7o, IREEIS I OfE R, 12012 &
a7 Y — MEHTREE GEEHR) ) © TOUEINZBIIET 256 ITHEYS T 5 0 OEINLIEE 1.85
UbZz2ToOERCTHE LTS Z & (M 4.1.1.2-7) L, FEiLIZBWTIIT HiA R
JEEREHTHZ L TOVEINSIEE T DL & LD, 228, K 4.1.1.2-8 (R RN
R R FERE O FIHE R D305 K 912, BRERREZRBOMmNIZIE-H L TWs Z &
2o, FRIOTHRENBLTHY, 27 U — FOOUEIIIZHT HREEMERRIZNTWD Z
LW I T,

—J5. TR HENCE L, K 4.1.1.2-9 IR T T oM, K 4.1.1.2-10 128D
REHZ 2m £ THAI LZRRANZ B T 2 IBHIET O X7 » TR &2 2 Ehond, r AT v 7%
HIOHET LRI 1m & & L, 70, BLOEMRKEORIMNEZZET H7-0, BLRER
BITITR% 1 HEO=2 27 ) — bOlIMEEZ 52, 2 27 v 7RICHTEDOHIMEN BT 5D L& L
Too FRATRE R & U CH S M O B0 & RFT R 2R nmz X 4.1.1.2-11 1T TR$, 2 2T,
Ko A ST CIRAAYEEOTANEAE L TE LT, 77 7810 R & CHMI A /W7 5 7
Rzl o7 9, LLEOFERNG, 77 78] 0 K ZEH O f TI350E # HI B 12 350 TR PEE e H
ATV, HRTERE. WA 7V —MELE{TY 2 LIk, IV OERMEREEATEE L.
DO EARIRIHINE T3 TE 2 LSz, 723, ENTTIX 2 27 » 7BV T 24 FE[HHERE % £F
OBINHEINDIZELELTWDR, FEHLTIE 1 AT v 7T IR, WAIT &L
e LT,

® 411244 ARTZTRAIAVY)— FORKRES LERAMH

VZ/B SO/a e HAL R (kg/m?)
(%) (%) W LPC SE A Ex S G Sp
32.5 47.9 165 195 98 195 20 760 837 | BX1.575%
i A B} ikea B FIE (g/em?)
AL b LPC T4 KKV T REAS B 3.22
TIAT via FA HAH 7947 v = T 2.32
SUHT a— N SF Et#l —=nroa~A 270 Vh 2.22
[z aERY Ex T g —= 27 23 LR 3.05
AHE A S WRAERT e B e 1 2.65
FLH G 0 ERERTREARE KA 2.70
EPERE AR Pk SP B#& KU DARVEET—T LR —
BEFHORPESIE  HE ORI

I

X 4.1.1.2-7 REIGHEBRER
(VDU EINIEH S TE)
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K 4.1.1.2-8 HFIfEMTERCRERAED LK
CREFHIBIE 4.1.1.2-7 3H)

E 41129 T3UHMER

AT T #H Z BE b
Step 1 B EET HRICETEDOMEL H X D,
Step 2~25 PREIfEAT (BERE 1 m 2 & CHRBRYTUE DY 21T 5,

WHIICH LC 2 AT v PR TBLEREBT D,

4.1.1.2-10 REIBHATY T
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41.1.2-11 RBEIBFRER (T3 599YREE)

(4) £&0

1) DR LMY 2R EHRFT

B LM OB eikat 7 v — 2 L, WEOMEBRTIR M2 —f & LIERBGEH 2175 2
LIk Y, REFT e —OEMAEE R Lz, £, HHIXY 2V 258, IR BN ORI A B
EXCHDMTEELZRET 2L T, IRNETO LB AN TEE L IME L oKL E%
i T RE Td D Z & RS LT,

2) N7 7 TS Dk EH T

77 TTARDIHTRETORE R, 77 780 R & EO N TIFH0E M HI BB 3\ TIER SE R H
ATV, R TERE, AT =227 V= MELE1T9 2 &Ik, 77 7 OBRMERE 2 L,
O, ZAEREANE TN TE 5 LS nT, £lo BEISAT ORI OUEINE% 1.85 L
FEE2TOMPTICTME LTS Z & 2MRE L, FE TICB W TUIITHIARRE L ER T 5 2 L
TOUENP L2 £ T 5 Z & & LT,
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4113 AT/AUT OB - BIH & URAEEFROBAILRER

(1) ZAE TOFRE

KR OBUE « i THIEICHOWTIX, 7 ay 7, KiED, Ny MRER E&ODOFIEN
REINTEY, EAMIBNTENDS O TR THON TN 51920, F7- WEEHIC
DNWTIE, FHEIHA 2 OO EEHE FEOBEMARRZ EM T Tk Y, WEEHEH
EFRMAIFIEDOREBR L LT, BERHSORS R, FHHE I&k@%ﬁ%%héhf%two

I ==Xy 72OV TIE, TIG (Tungsten Inter Gas) & H25° MAG (Metal Active Gas)
WEHE T © OB TFIEOBEESS IR R OB A — N — Ny 7 xtGe b U TR x i@
==Xy 7 OFEWEEBIME OGN T 20, T2, A— — v 7 Ofii L&l _’Db\Tf
X, TEHEBAL ORI & LT, FEERETFIEOMEL B & LImFn Thoi, EEkE
GHIT OMAE DERM M IR TER E O BN I LT 5 20,

FREM A — =Ny Z 1T 28E - i T, 25 NS EEEIZEDL S 26 O AEIZD
Wi, A =2 —E LTEHSNTWD 2D,

(2) FERINE

NTNY 7 HERERERRRER I, IRIE O M BREE 2 F 1, WL E X XA xR & Lol
T%D\%ﬁ@ﬁ®ﬁ@ﬁki0ﬁﬁﬁ~ﬂ—A/ﬂ®%W it & o 72 TR FEBIME O
L b EE BRI A R O 2 B E LTS L7z 1922, X 4.1.1.3-1 (2B
ORI Z =T,

1) FEfEARL

NT U 7 PERERBR OFBEE M ORI DWW T, IRIEDOH FERBE SR 2 %5 & L= 4.1.1.1 T
OREFHER L, IREL (XU A M AW =T70:30 wt%) . F2/EHEE 1.6 Mg/m3 (fafnfiE
M%) &Lz, XU b MaFZ =V V1 (F=3IxT¥ (BK) 2HEHL, r1#ico»
T3 5L 55% 11 TRALELOZMH L, BUET 2EEM 7 e v 713, K 4.1.1.3-2 1
RTEOIC1ESZY 85% (BE7uy 7 8f) & LIX9InE (BE7 vy 7 8{F& Mt
Bo7ayr 1) & L7,

M 7 a7 ORWEL, IBRE i%éﬂ (N UJEAE AR & 0§ ERE A 247 -
Too FRIEM 7 vy 7 BUERF ORI L, A1 1.6 Mg/m3 2Nk S D K 512, 1.8 Mg/m3
R E LTz, SUET RO 2 DL FIoRd,

Q) R¥ hFA NEFABORAELORE (A

IJ=NNL ETAWMEZENENGEL, 74U ve IFHITLVIRA LTz, REKIZ
KiEARZEHAL., B iwamwﬁHW%k@éio_ﬁﬁLto_@&% Mﬂ@@u
W2 B CTHEE L, 270N 9 ﬁ%%ﬁ%bto%WLt A hiE. Bk
DE LK ST, WS H@kmi®o B LT,

ﬁﬁﬁ@ﬁ7m/&®%¢(m@%)

FLBRREE 1.8 Mg/m3 & T 5 72 OIS EE L 72 5 8T~ DIREG L ORGHER A RITFRE
7y 7 T299kg, MIHE T 0w 7 T368kg & 72BN, BRA~OMEIOMEREICLD
HAEZEZBEL, ERAREZFE 70 v 7 T+13 kg D 312 kg, AT 1 v 7 T+9 kg D
377 kg & L. BUE LD HIEWRERE 2 1.853 Mg/m3 & Lz, 2B, BFE7 o v 7icon

Tid, WEOEBICEVEEMER M E L2 E D ERABEEZ+T kg D 306 kg ~AHE L
77
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MR 7 1 > 7132000 t 7L AZ RV, NE S Z%EHETH 5 350 mm ZHERT D
720z, MESZ 300t LEERE LT, EREICT vy 7 T EICHIEZIT - 726 %, IE
JIDOFEAEIL 510 t~800t £ 72 ~7= (X 4.1.1.3-3),

(11) FEMEH 7 7y 7 OfE - RE (%)

JEHEREI 2 & 2 TR EAM 7 0 v 7 1o TR, @R HikE L., T ERNE S
1Tolz, D%, 7y 7 ONBIEBRICE VR L, ZNOOMRNBKT LT r Yy
713, BAKREOEAEESTEOIC1ET 2T v 7 THEAL, 4flTOAHIIEI L7z (1K
4.1.1.3-3),

REM 7 0y 7 OFEEBICE L L, 8 2 KD £ Lo 2BV, BAE LREROEK
Ry M A MEAH, % OABOE, BENENSEEHEEOF L LTHET L
TW5b, BEM 7oy 7 OBYEIZEL I T ey 7 ZEDIX6 o2& 207 < L, REHIRZ
tft 2, # 4.1.1.3- 1128 T & D AT, AR, itk D%« DEREIC IS T 2 E HTH B

ﬁbfﬁﬁﬁﬁm% RE LTz, BARNZRBWTIE, IBRETOEKIERY A MEEEE
BHIEE & LT, ZTNENMEREZTEZ L CWA Z 2 EKLHIEE AT LU TN —REEE
WEST D LI X ViR Lz, BURRCI W TIE, MEHRA R, BARUET), B RFR ] 2 &
HIEH & Uiz, MOEHR AR, RIS OREEM 7 1 v 7 ORI E OZEHIE %2 1.8 Mg/m3+0.1
Mg/m3 325 &, BEIZLTHEE 2 v 7 T 299 kg+16 kg, MHFER 7 1~ 7 T 368 kg+20 kg

Ll ZOMEEHEMEE L UTRE L, RERIZBWTIX, 7r vy 7 OHEBLOER
AEHIEE L LT, BYELIe Ty I MR E R L TS 2 LA MER LT, £z, Tuy Y
DIV % B 1 TR fé LTk OOFENSRIT VD7D HER LTz, b0 WEEH %
BHRINCFERET D70, 7 a7 LIk 41132107 K5 T —% v — M a{ER LT,

ﬁ@ﬁ7m/7@ﬁ%ﬂWA® REIZDOWTIE, A fLEE & HFROEEM 7 1 7 OEE

WZxt LT, B AR EE - BEEH T ¥ — (LT, FRbr ¥ —) NELEEEE L
FWTREEM Ok EEHMARBE L T, T CIC EToORRICE VEAESHEREINT
W5, £ T, TN COEZER S IEOmE MO %Em;ﬁﬁﬁ7m/71@%®@%m

TR EZEEREE O CREEM Ve vy 7 O BEEEK LT, 2B, il —0REBEO-D

I TSN BEMICOW T, B FENFHTE RN b, wmﬁ@m%ﬂ%
WXL BEEGOFH L TITo 72,

2) A —s—Ry 7

PR A — 3= Xy 7 1%, WIEO I FEREE SR 2 XI5 E LT 4.1.1.1 TOMRFHER LV | REM
A= X=Xy 7 DARER ZRTE LTz, —FH ., ARBRICEB T DA — — Ry 7 L Lot
X, OEBEO (F7 AFE{EEEEALE) A==y 7 LEEBI ORI INFA%ETH D Z
L. @B T AFELED O OFEAEFEETE 2 L) RMBENHE T2 L, @FmMOBRIR
Re (HEff, SR E) N TE 52 &, BLUO@OBEM OMEE (kK 0.5 MPa f2£) &k
BREEATCH DIRE 350 m TOFKIEICHZ 5 D /1FIEEEZFF>Z &, REREFoND, L
oo T, RRBRICEBIT 5 ERREACH FYLEN OB ERE 72 & OtAR A B L C, B
N—= Ny 70, WEZ 50 mm DR E L, WEHIZHELZ WiILD Z &I L0 EEOA— —rNy 7
DERE (F5.7t) ZHBLULE, £io, BEZHFHT 72004 —/N— 3y 7 OZE{E 7 1B
EKOFAANEFHEL, b—F =XV MATHHEE Lz 19,

PRFEFMEL & U CTld, BARTLZESIUE O ) 72520 A b R8sk E i (JIS G 3202) 1255 & SFVC1
ERERATLZLE L, M TR IORAEHEBZEICOWTE, JIS G 0306 <° JIS Z 2241 72
SITHELL . & 4.1.1.8-3 [T &80 FEli Lz, BUERFORM A 4.1.1.3-4 ITRT, 70,
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A — " — Xy 7 ORI 5RO RIRREFHI O 7= 12, Kifnfl: LiF 4 #600 &L, %
ONBLlOHRE BHRIC KX VR L (K 4.1.1.3-4 () .

MEVH O & — % —1%, BEEE H T AELERORSEOR X THDH 1350 mm IZi%E L, FEL
BARKISKW & L7z, BEGET 2 SI20E U CERLL, BHRIc L 04— —3 0 7 N D
BEEY T D2 L &R LT,

R A — =%y 713, BB T ey 7 B2 TEEE & CRRE L BRICREEAM I EE LT,

41131 AI/NY 7Rl B E X

41132 ®EM IOV U@

(a) FEAEBIE b) v THE
& 4.1.1.3-3 ®%EMITOv I REBIE
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x 41131 BEMIOVYICETS2REEEIER
R
EH BT BIEM B FIL N BT
N JIS A 1203 IZHESWTIEA o o
. DA EIET 5, 100 100
wg LT | TASIOTOL BRSO SR | v b b s | <o o Ak
W 75 £ BAUET 5. 70 wt% 70 wt%
R
i B I BIEM AL L
JEAE R R D AR~ DR B | -
s = = . = I 1/8 : 299 kg/f#H R 1/8:299 kg+16 kg N L
HHEAR f?ﬁg;; CATTMN ke - 368 kelfH ML : 368 kge20 kg | ~ 27 11
FEH T 7> 7 DI
. A MFES : 300 ¢ 1L I :
\ FEAR M O ME S 2 B | | BEsD 350 mm whe |
FI FI . N 4
AT RS 7. EfiEﬁ.loMPau BCX D E 5 NES. a7 1 EfE
: HAE N % Hef 5,
R ; )
e Rl PP L Ty 1
R
EH RS R BRI AT
FE AN pinl] o N
Tay st | BERBEELETEY 7 s 550 mm N5 mm Ty 1l
S EN NN =R PR
P B T WS 0k | PREAROERES | L g
HE LT FRE : 368 kg/fl | fEERL
CHET %
B LT oy 7 O RENEECH B
Tavs g | BRI LD OCERS KT DUERSIHO KT | 118/

DIRVHEREAT D,

ﬁi‘féjl/\o
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= 411322 @BEM IOV IEAEHOLREEES— DA
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(a) meREMERLR (b) BT
(c) HZEHETIE (d) HEAYIKR

4.1.1.3-4 BEHEA—N—/Iv I DEETIE

£ 41133 HEEA—N—Ry/DRETELREEE

TREA BRI A R L ORI HE - FEUE:
e {B2ER Sy - ~HiE - Sl JIS G 3202 SFVC1
B SRBIRIE L - S NS & O IR IR - 80 | 3S MY LAk

BBHGE - SMEL - STHE

BEX7e0 L INENREE - LRFFIRF - EIS A N:875 C+25 C

AREBRTERE | A - B

AN L B - SHE X i

58 S BeteER - B E R G - AMBL - B | JIS G 3202 SFVC1
JIS G 0587 17&
X i 3 & OV EEAE i RR

(3) AR

1) FEFEHL

B 7 0y 7 OSVEEEIT, # 4.1.1.3- 1R L VB BIE B IS W T L2, 3
Lo EEBIZHOWT, %o TRAFIZTT, K 4.1.1.83-5127 7 L 9 ICRE., MO~
1y 7T & IR S 24 FTllE Lc, £70, MIEMZ AL T 4.1.1.3-4B L U% 4.1.1.3-5
WO, ZORERE I, BELEEM ORI, FHEEHEE TH 5350 mm+s mm Dl
PIchHD Z L 2R LTc, SHIT, BYELIZEEM 7 v v 7 O TITOWT, WAZICHE L
THER L OVE & X 0 IEEE &2 RO, BREM 7 1w 7 OFEEIEKI10.5 % L 0 R R A R

_30_



JAEA-Research 2019-013

H U724 fEIE, 1.839 Mg/ms & 72 0 FHLHE(E D 1.8 Mg/m3+0.1 Mg/m3& /=L T\ b Z &
ZHER LTc, UL ED X S ICHHER O SWEE AT 5 2 & THIR ER o TRkt 7 v v 7 O B
BB AT L TWD 2 L MR LT,

TREM 7 1y 7 R BRILN A~ E3RE T D T O W B4R E 1T, BE22/ 8y R (E£500
mm) BRIk IS, FEEEIL BNy RE7 L— I TBEISE RN 55
i L7, REMEAM 7 0y 7 OFERNEZK 4.1.1.3-610~7, BEZEEFPEEOEHEE L LT, B2
Xy ROJES%-0.08 MPa~-0.1 MPa (#i#78E/)1500kglA ) & L7z, ZOffld, Rt % —
DSBS LTl EE AL EIC BT 2 EEME L Rk CTH 5, F7o. ALY T HERemea stk T H
W DARER O—EIZIL, BBRP o7 — 252 By & L TREXCTER, K FRXpHiE e &4
o —Z2RE LT, 260 P—BXOHHTF —T7 LV OREDTZHIZ, %45 Dk
M7ay 713y K7 A MZEDENM LA L7 (K 4.1.1.37) ., ZHAHENTEKEL-
78y 7 OFKEICIE, BEEEREEE O D ITH R E 2 0 e, B R
JL—rT20 EIFHZ LICE o TREEM T 1y 7 B EANGEEBATLEECTH 5, 2EiEIL,
FIE7 vy 7 i (AR EL400ke) EMAEET vy 7 (RKREHAESO0 kg) DO2fEH %
R L, WIFNOHAEIZBW T, il ) O ESEEM A EE TE 5 Z & 2t L1,

2) A==y

R A — N — %y 7 ORIEICEI L T, RISELOMEEE L LT, [bFEMARYE O -
EB L OBLBLORAE « BRAERALO R E SONTEWOR /e K2z 3 5708, il Lo
A — =Ny I MERB A REL . ~ 7 afEGER (JIS G 0553) I8 X OBAIMEIE MR A 4
1Tolz, ~7 oI, X 4.1.1.3-8 L W MEZAANZ I\ TEJF Mk L 72 By
(B2, REE) BNETROND A, BEEHNOENCZER (Z4L) 7o & OWERN 2 REE
EERD B o T2, BEMEEEMRAEIC O W T, K 4.1.1.3-98 v A F B L O EH 5
HAEMmITITITRRR AR L TRBY , BRI LR, o, SEROSmEESE (BEAW
flimm) RN ONRNZ Enb, TAEOEFMEB LOEAF MO ESLLDH I L THE
B ThV, BEERE CIEBZM SERICBULE NG SN S HTE 5, e Th ELLD
REL 72T 4 b (AW E3—F 4 b (BOEE) THERSNTND, 2k, Bk
MBI DIRFFHZEN0.8 wt% L D A 7RWNFEM 2900 CLLETMEMVME, mElshi=Z &
NN D, FERIRIZ, IRIESRREZE2EL TR, R LESRICORERSNIED L D
NN END, BN - D EWHEAIENTZHDEEZ LN, 8B, 2m LI-HEITE,
fEen ORPRI L, BIESE O, I BREDO KM ENA LG ENRZ L,

Fo, BIELEAKB L O L TOZHIIMERBRZ I L, BFRGE 0 206 N/mm22L | 53R
S 1410 N/mm2~560 N/mm2, 08 : 21 %LL k. #&0 : 38 %Ll EOREMEE 27z L TW\WDH Z &
R LTz, Bl — "— Ry 7 OMEEITNS.TtTH Y | BRYLE4AD 7 L— 2 O EFITRIC
0. B — =Xy 7 OB TRICHRBRILNICEB T 5 2 E N TE RN, KEET
OB LA TIREECTHBILICER L, 750 OFM TN THAN T, RERILE X
4.1.1.3-10(27~7F,
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(b)

411.3-5 BEMIOVHIDESIDAIEER

B3 =Rk

® 41134 BREIOVIOBEBT—F (R
. JESFpY e ziﬁ Efif;’;ﬁ vy 7ES (mm) T
BAE kg | ® , OO |0 |® r (kg)
(MPa) | (min)
1/8-001 312 800| 18.4 20| 351| 351| 351 350 702.2 311.5
1/8-021 312 850, 19.5 20| 351| 351 350/ 350 702.0 311.5
1/8-041 306 710, 16.3 20| 351| 351| 351 351 701.6 305.5
1/8-061 306 700 16.1 20| 351| 351| 350 301 702.0 305.0
1/8-081 306 600/ 13.8 20| 350/ 350 351| 351 701.4 306.0
1/8-101 306 580| 13.3 20| 350| 350/ 350 350 701.4 305.0
1/8-121 306 500/ 12.6 20| 350| 350/ 350 350 701.4 305.5
FEMEfE | 299+13 or 7 =300, =10 =20 350+5 700| 299+16
% 41135 A#REIOVIORBEET—4
. SR e ’ziﬁ E?;g% 7y Z7EX (mm) R
BAR (kg) (®) , | © | 0| ® R (kg)
(MPa) | (min)

S-001 377|  800|  14.9 20| 351| 351| 351 351 822  376.0
S-002 377|  800|  14.9 20| 351| 351| 351 351 822| 3765
S-003 377|700 13.1 20| 351| 351| 351 351 821 376.0
S-004 377|  800|  14.9 20| 351| 351| 351 351 822  376.0
S-005 377|720 13.4 20| 351| 351 350/ 350 821 376.5
S-006 377|700  13.1 20| 351| 351| 350/ 350 821 377.0
S-007 377 710|132 20| 351| 351| 350/ 350 821 376.5
FLUEfE 368+9 =300 =10 =20 350+5 820| 368+20
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41136 BEMITOVIDTEBIEE

(@) B KTFR Mk BBEDHEE (b) HEA YRR
41137 ®BEMITO VY OMIKR

41.1.3-8 </ OfEHBRER
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(a) M1 (AR{AEH75 ) (x100) (c) M2 (RR{kEAM@)  (x100)

(b) M (RiBESE)  (x500) (d) M2 (RERAZARE)  (x500)
& 41139 BUMREHEHRELR

(@) BgEA—N\—\v Y (KEBLUTEHE) (b) HERA~DET

(c) RIKANEB~DIEDHE d) EBRTIHKR
X 4.1.1.3-10 #HEA—N—NvIDEEFE
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(4) F&9
1) FEER

FEMEM 7 1 7 ORIRET, BN, A% O IE IO BEREIZ B THBEHE A B0 E
N EOREEHEAZRT L, MEFHAT) LT, R IEDIES &L
FREHMIRR BN T TR T e v 7 BERUWERRE/R Z L AR L, # 4.1.1.83- 1SR L7 g E EE
HEMEY ThH-oT2Z &2l LT,

FRMRS 7 1 o 71308 L CREL ., RBILNA~OBREIZITRBRIED 7 L— 12 L 0 Eli
L7z, ZOBIC, il P —OBREOTZOIHEN TS T ianr e v 7250 T
B EREE 2 O TREZITV., FULEICBWTH B2 E N B e Th D 2 L %
flEsd L7z,

FEEEOGHHZ BN TIL, BEM OEBILEREBEC LIV EEESND LBESNLTEY,
FREM 70w 7 1By (8D L I39fl) 2 £ LD TEET HEENHE SN TV D, 5%IT,
TR THEA SN EEOBEAMEORRNLEIC LD EEX D,

DA — =Xy 7
A==y 7 OELE - SEEEICB WO TR, ~ 7 iR R X OEBS SR A A 5
g2 elcky, BELIEREMA— =y 7 OMERTIITHERSILTWD 2 L &k
WLz, o, BELEAKRBLIOLETOEIMERBRZ £ L, FHEHAEELHZ LT
HT EaER LTz,
OB N T, A==y 7130 T A2 E A LREETER S5,
o T, H T AEURMAERZ BT L7 IRAE CE i AT RB 72 25 18 OB 36 L OV O HIME DO el e £\
IR EREHNT O FEBATREMEIC BT 2 MEI LB R D LB X b D,
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4.1.1.4 PBASHERMNICET S8ME - BT H L UREEEFADERMER

(1) N FE TOFERR

FRHD £ L DVTIIMOR LM, 777, 777 FBHAEHESRE L L RSN TWVW5D, 20
HARELD £ OO T, FUEDOHDRE LOJE T HEE LT, 7 uy 7 Tk BEXZL - HHE
D THE, REAT T35, AkEE O TiER X OWREA TIEA RSN TEY . EBEOHUEDOHE D R

LIZBL TN LEZHAEDLEDL Z ENEBEXOND, $7-. WEEFHIZOWTIL,
PlOBERTHECTHEAIN T DLBRERICE Y +3IXiTH) 2 ENTELZLENRENTND
ERNACENT, ZRSOHHE L TIEC OV TEOEAMEORFRCEILRBRNI I T T 5
10.20 |z X, AU =—7 SKBAETIEH Fiisk &2 AW T, EMA T — L obltiEz 7 ey 7 &
Nly NTHOR L, HOR LM ORFOEEM O IHEEICET 27— 2 2053 5729
DOFRER DTN S AT 529,

T L TIE, BEEMCHEOE LM OBExIRE L Toar s ) — N TFT 7L KAEL L
RBHEINEOIEAKMKRE LTOM LT T 7N EN TS, #NEICB W CIXEBRILFEFEIC
BT, TR %%wtiﬁﬁkmnxa)~%777@ﬁ%ﬂ%%éﬂf%@w T K
T NAMAECL E o LRIAfIEE LCEM L7Z o ry—U v IHgERR T, 207 U —
N7 7N Z TR 77 7 O PASAPERE D FRFIE A i 41 Tu 520.28),

(2) FEHaN%E

ANIAY 7 HEREMERRRICB T 2MOR MBI OT 7 7O8E - i T2 L T, £OTL%H
IRFEBME AR L 1922, Fio BREMEM A ENT O DI N ERWEER TR L, £
O ANE A RS L7z 22,

1) HDE LA

MO LMICIX, 4.1.1.2 TOMRFHERZEE 2 THNEOHHI RV 12X F A M ERA
kﬁﬂ%ﬁ“é:kkbko%ﬁXJi\%ﬁ[mL®@4m®@53%nrﬁﬂnn%%%b
TFBRICRAELTZLDOTHY ﬁﬁ%zmmnuT:%ﬁLko:@ﬁﬁ%%%bt%%fUmN
Y h A RERV A MREERD 40 wth & 2D L O IWCIRAE Lz, XV A Mz =47
V1L (Z7=I3xT¥E ) ZEHLE,

AR O 12BN T, FEE ORHEOFRTRENC LY | il 3K 33.4 %, e KR
JE1.292 Mg/m3 3G H TR Y . HIEEMZREEZ 1.2 Mg/m3 L3%E Lz, HOR LM (TR
[E6D) OBUE « Jii o> TREOENE & DL IR,

Q) HORE LM (EREE D) HORS Lo RE

RIEFEE LI-HHI Y L7 =5 V1 Z3HEL, Ay FIXH—ICTRE LT, FFiD
REBRIZBW T, BBERICHMBIORENBIE S -2 &, —RICEaE & K L 0 HiRiE )
DEKRETHE KRN /N2 D Z L BB L, TREE 1.2 Mg/m3 Ll L2 ERT 5728
DEKEEZE 33 %~39 %EFRE L. TRUED 36 %A FEHEL LTk EITo 72, BELZIER
AE. EARENEN LRI S IR ORB 0 9 RIZEEH TRE LT,

(i) #REREE DI L DO R LM Ot L

HRIEARE D IX, HUE T8 L ORRBRILIN OFE AL 550> DR BRYTE O J&k £ To#upH
(B 4.1.1.4-1) & L., BBRILNOFEEHM L) HRERI0E 4 OB E T 15 /8, Rl
BERNOAT Y T4 E TR 22D, G 37TRBEAEREICLVIE L L, #5ERED
REOMEXTIRIL, £7, BATEHEL, RELEEZEXTL L, ZOFOEXTELE
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X100 mm & L7z, BELELEZRALIEIANY FIA Fe—F—LEHT7 o ~— 2k Vix
JEL7e, BRIEORIX, Ny RUA Re—J—0OffzEARL L, BE T o~ — 3R BRI
%(kﬂ5%ﬁ)%i@ﬁﬁ@ﬁ@%%@gwﬂyﬁﬁ4FD~§~@ﬁ%ﬁ%Lw%“
WHEAL7 (K 4.1.1.4-2) , BREEK 2251, VAUVRIEIZ XD AL B3 Y 2 X3 5REAE
ThHbd65mm THDHI L EMHRLI,

HAIEAHE D O M EAEERICBE LTl 38 2 KLY £ L DI2B W T, IBRAE L0V M)A MES
BOBE, GKLEARENEOR M E L TCORMEE AT H2EERMEEHEE & L OREN
TW5, EEERFOSEEIREE & LT, —RICEH SN TV DER L TEMOEHRER D—
HEmEHA T LTRY, BEXE Lgé%iﬁfwu“j%ﬁ/%{ﬂ& LTRLTWA, BREICLD
i TOBSIZIE, Lo HIEIC K A4 B Y ESITINA T, 88 EME T. U723 6O B LA OO Rz
%f:u”u HEHIEA & Lz, BE SN R LM OFE O, —XICERE (JISA1214)

ICCHER S D, ZOHFETITARZ 8RR L (18~24 ) 722NN ERDT20,
BL Gl it T3 HBICIIARME Th D, T 2T, BULTHWD R UM O /LIRS FE % il
DL LT EREICIN Z T RI (Radio Isotope) . BMzERE (QTM) B O L~
BAERL T, FNENOFIEOw A2 HER LT,

HDRLM T 2 v 72O TiE, FETORFHZ L0 JEE, T, EEESEE2EE L, ~F
7%+ 300 mmx300 mmx100 mm., /K 30 %, FZEEEE 1.4 Mg/m3 Z{tkk L L7z 10, DR
L7 a7 ORAETREOBINE 2 RIZRT,

Q) HOR LM T ay 7 HORA LORME (RALHT)

RLEEFRE LI EHI R Y & 7 =470 V1 Z5F& L, Ay FIFV—ICURA L, &Kt
DOFHEED 1= DIRARFONKEIL, MEIOREEZZE L TR LOEKIEOREMTH 5
30%+2%D 32 % & UL Uiz, BUELIRA LIX. EKRENSEL LWV E D ICNEMD
KA 5 IRITFED TR L7z,

ﬁﬁ@wﬁbﬁ7u/7®i¢(m@ﬁ)

BAETEZBEBFFICTHELGMANANEALES Lz, #HOR M7 vy 7 OffkEliz
#t ICHEREDR LM OBARL, Y77y 78WEDEE LY, Gk 30 %,
%ﬁﬁ90%®h@%f1%9Myﬁ%%’*mLﬁJG%kg% RE LT, B LTop Bt

WAEBIEHOY— FERELTEOS, JEMRS A2 FEME U7, JEME AR O AR )
% 7.1 MPa, JEMHEE 4 30 mm/s & LT, 40 PREMT 2 Z & TRAEL 72 (X 4.1.1.4-3),

(i) HEHRERLM T e v 7 OME - RE (BA%)

JERRRIL 2 & 2 T2 O R LM 7 1w Z 1220 Tid, NS E 2L, #&&EEM
ExEITHoT-, D%k, 7a v 7 ONEEBRIC i@%?bto_hEﬁﬁEﬂ%Tbh
oy 7%, EBEETEOICT v FTTERAL, WrB I ORESEDO Ly MMOHEHE LT,

HOR LM 7 vy 7 OEERICE L CHEEERE O & FERIC, 55 2 I £ & HI2B80n T,
BELTOXY M A MEEE, BE, KR ENHEDOR LM & LT@ﬁF%% VA e 4 2 EE
mEEHEAE L ORSNTND, £, BUERICB O TIIME O A BRI O 76 54
REFRZIBWV T m%u%%@%&kwﬁﬁﬁakbffémfwéo%:T\QWK@LT
37 ey 7 ZEDEb0E AP L, REHMERR AT T 72010, £ 4.1.1.4-1 17T K 51Tk
IR, RRAIE . RIS D 2 DB PEIC 3T A SRS FIE H | ﬁbfﬁﬁﬁﬁm% RE LTz, Ak
BFNZRBWNTIE, BAELOEKEERV A MEARZEHIAR & LT, ZREhnisgks
WZLTCWAZ EaEaKEMEE ATF LU TN —RERBEOHIEIZ XLV HER LU, RERIZBW
TIE, MPRHR AR, R, JEMGEEE, R A PIEE & L7z, MEHRARIZ OV
TiE, &G EOBARED 16.38 kg 12 1 %DiAAEZ A L72 16.38 kg+0.16 kg Z & FILE(E &

{1
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L7z, BABIZBWTE, 7oy 70 HEBLOEEZEHER L LT, 8{ELEZT o v o)
HAEZWT- L TWAZ L 2R L, £, 7uy 7002 B THERT S ZLICED., O
OVEIFLOR T 72V ER LTz,

OB LMOR LM 7 1y 7 O « SHENS, HOR LM 7 0y 7 OFREIL 25 B, 24 Wik
Lleole, £, 7 vy 7 ORMDHUE ORHEW 7 m -~k LWL DI T REEICRE L, L
HOBEEATICBWTFEIMM L L7 ry 7 25 E Lz, HOR LM T v v 7 &HhEkEm o
WrHF a7 ) — b DRI S TZBRENCSWTIE, R LM 7 v v 7 OAEEZRIET 5
7o DIZHUBEREIZERE L7z LJEFF~DEELAZ B T DIZhIMBHZ K 2 I T e o7,
DR 7oy 7 ORBRNEZN 4.1.1.4-4 12577, HDRE LM 7 0 v 7 ORBERICIT, EES
W L7277 m y 72O THE, EROMRE M L7z, £z, RERIZIZ, 7ry 7&E
DL, FEE, A LFEmSBLOYERER L 7 e v 7 EORBE S &V o HREO#ER
ZITo72,

2) W77

AT THEERERIZI T 277 71, BBRXEAE <, KEWNIZEKEDOZWEIRLE 237
EL72NWZ E0n, KT T 7 ERETTICHET T 7L Tar s )= NI 7 ORhERE
L, #HORIMOYLE~DH 2T & & Lz, L LARRL, ARRERCIIRER L &
UHLD R UM A~NEKREIT ) 220 b, 77 ZHIRE L OVEW A & OB B OIRKEES
SIEAKMEIRME L 725, 77 ZTHIRIZE L COUXERTOMITOFERN S, a7 U — DT HiA
FHREED 20 CEIZ 25 COHBEITIT, WAEZEBETL200FNAHAELRND L 2R L
TWa D2 einn, a7 — FOFEROBRICH HIAAREZBEUICE#HT L2 L L, £
7oy AR L OYUERAM T & OIZAE L S22 REST b0 a 27 N7T 0
FNTEFERL, —AEE2EETs 2L L,

ARBDOa 7 ) — 7T 7%, BB ANTANY TIZH 2 5 BB 72 bR B D 720
ZENKRDOLND, EIT, A IIBEERERE LIART VA U A~ (Highly Flyash
contained Silicafume Cement. UL F HFSC) #HWi-Eit#ha 7 V— & L7-, HFSC
DR AT LEFEDH 5D 29HFSC424 (BB AL N 1 YU W Ta—b: 7T7A4T via
=40:20:40 wt%) & L, RBEEWELBE L TERBWRL FZ o REA U~ (LPC) M L7z, 7
FIHar 7V —MNIar 7 ) — 770 hCRIERIZI X —H CTHRNVHMBICIA L, =2
7V — XTI L%, WE 350 m ICkE L7327 U — RV 7B IO 350 m AL
BEICRE LA E 2B U T, RBRYLE 4 ORRE THEX LT, 2027 U — FOHfIELI F 90—
H28 B Thole, a7 V— MIERTORNAZK 411451277, 227 U — hOFTEH
WZIXT 7 TWNIICERE LT A 737 U — e —I2 X 0 BN O FeE0R i & feRd L 7
DOME¥ELZFEm LT, o, 77 ZWNEHICHRE LTEAERIZ LY a7 U — FOFTHIARIREE
DR BAT T2, BTNV H IR AL FEH W37 U — 2O TiE, 2 E THIRAE
URLICT®AfTT 2o 27 ) — b BIOELay 27 ) — e LTOLIEBNHY ., @Foa 7
U— K EFABROFIEICT, +oRmEEHNARETH DL Z 2R LTS, £ZT, a7
U— FOHARFZIX, 2027 ) — FOREEHE LT 7Ly vabikE L TRAT T T7r—,
ZeRE, a7 U — MREOHEEZEM L7z (R 4.1.142) . ThHOmEEHRIL, Ix¥—
H28BEHDIL, 9BDICONWTEM LT, £/o, 7Ly Vo BRHEGROBRICI ¥ —H 1 A
H. 13HH, 26 BHIZBVWTT A FE—AZHI L, BLEMIR (—EEMERE) DRz %
it L7,
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ayE 7 N7 NLIE, ary 7 ) — NI 7 THREENGB L 27 U — FOLIUHEN
WESTZEBZONDRERTEM LTz, 777 FOMBHIIZ, BEIOBRBEA~OREZIKNT 572
DIET VA VOB ZER LTz, 77 7 MEIOEADBICIZHERE A F M L, HEAS
NI 77 MBI O L ENEREE 22 L T\ 2 L 2R LT,

41.1.4-1 EEMMEOIC K DM TEH

(a) Svv—IZ& BfEED (b) NYFHA Fa—5—I2 &k BHEED
41.1.4-2 EREHEOHICLEHEBERLMOET
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(a) HHOHRLMDEA (b) EfERE

(c) HMERDHER
41.1.4-3 EHRLMTOY Y OREETE

(a) ERERBR (b)
41.14-4 BHRLMTOVI DRE

%{]II
o

TR
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(c) BRfEIK
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(b) a2V )—bDFLRAH

(d) 4T

Ko
Bl
~

K 41.14-5 7545 491)—rOBIKR

R 41141 EBEBOHRLMITOVIICEB TS5 EEEIER
R
HH TR SN TR i
N JIS A 1203 (ZHSVTR |, o
FKE StoakkarET s, | 0% 30%
o | 9BAS 10791 [CESNT [ .
,;%;/7” BEtDAFLL T L— 400//F7L4 MESHE | o b a MEAE:40%
- W B A ET S, °
T
HH WERITIE T T L IE HE
TE 5 o S > % TH ~ 0 B
PPEHE A B B AR A BT HICCH | 16.38 kg fﬁﬁgﬂﬁfi) Tr w1 EE
=5, POLBAEL T
) R & D 7 — D) o } L
TS b HABHEE 5. 7.1 MPa X EME A=R /AR N
FEf gggﬁwﬁméﬁﬁ% 30 mms e Tuy s 1 i
i FEM RN E AL 7 N I . -
i R IR T 9 ot SR 40 X EEE2 T 7u vy 7 1EE
JEEE;J-/(
HR R TIE BN L TEN BT
SRPBRE LT Ty |
Tay stk 7 OFER X 2T xm&il mm FEE£2 mm 2 i/
=5,
e T ETRU =
Fuy sk | 7 OBMREEFEICCH | 1638 kg e 2 A/
—— REHRNELL %
R EECH DGO
B LT 0y 7 DA CREL R S O K 1 75 72
AL} ZZ AHIC X Y OvEIRRe Wk 1 [al/H

RUTF IR R EAT 9

&R IEH Y — b D& X
IABNI BTN &
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R 41142 HREITSHTHaVI)—FOREEHIER

VAR LN

T R BRI i

AT T a— JIS A 1150 650 mm+50 mm SFY—H28EDHIHL IR

RS Y JIS A 1128 4.5 %+1.5% SFYP—H28EDHIHLI9H

S U E | R =20 C N TN

LG

R 2 B ELIL A
N — L L L et o

R JIS A 1108 50 N/mm2(Hit 91 F) SHAV-HI1AA13HR. BAATA PR
% BRI

(3) plR

1) D LA

R E A 8 6O 12 K D HLO B UM OB FE 2 b @ #ayk, RIVE, QTM B L L~V &EIZ XY
B L7z, X 4.1.1.4-6 I FIEIC XD BREEORIER R L ~T 10, MEHEIZIBWTIT
HE LT XTOBITBWNT, BIELE Lo EE (1.2 Mg/m3 LU L) Zhi/z /R85 60
7o RIJEIZHBWTIL, WEHIEORES & T 2 LG OB ENmVMEZ R L, EOIX
HOXHLREDSTEN, BEBLRESGT2ENPHGELN TS, QTM IBWTIE, WhiE#ik, RI
B U TEDOIX S D& R E WAL S AV 7203, B8 O 1.2 Mg/m3~1.3 Mg/m3
DEZRL, O FEEBBLRESTHENEONTZ, LVHIEIZE W TR, WS E N
1.2 Mg/m3 £ 0 HIEVMEZ R TH O RO, ZORRIE, R LM OE KL% (ERERE
O HEEKEORKETH S 39 %IHE LD THY, EEOHDERE LM OEKED 39 %
I HIEWGEAITITREEMIK BHEIND 2 & LD, Fio, REREN 1.4 Mg/m3 Lk
LIRS THFIZONTIE, AL BBV EINAHRFHED 66 mm KV b/hS<Ro/Z EHA &
Ezonb, TREV L VAIEZEATSI2H7-> TE, ERICEALTHEOE LK OE K
OB ARLERL, KRTDHZERNELERD,

HZ S FERHANC 35 1) 2 B CO/EZERFRIE, LV lllE <mbiE#ayk: RITE<QTM Th o 7.
72, RIE, QTM B X OV ~LHIHE T IERSE CRIEN ATRETH 548, QTM & L~ULIE X
RO ENLEL 725, EOZ L a2BETH L, RIEDARRBRICRDEL TS
EEZEZDLNT, WTNOFIEIZBW TS, W EEE 4 F4hE L7823V T di5EREE D
XM T 1.2 Mg/m3 LA E& w7 L TRV EEERE D TYEIC X0 HLD R UM 25 @ U i T
SN EEMR LT,

HOR M7 ey 7 ORMEIZEIT 2 MEFEHE T, £ 4.1.1.41 (R TWEEHERICES
WS BEE B FEE LT, R 4.1.1.4-3 [THBHR AR, BORE ), RS, AR R O

TR R 2P L ORT, MEHEARITL, 1625 kg THY ., £ 4.1.1.41 IR TEHALERETH
% 16.38 kg+0.16 kg OHFIPHNIZINE > T D, Fo, AT, EMEERE, EMERRRER IS
WTH, —EDECTEIEZITo- Z EERTE T BYE L DR LM 7 1 v 7 12OV T,
SHEBLOEEOWEZITo 70, EBEICHEZITo70X 639 MO 7 vy 7 Thod, SHEDH
EIL, 18 EBATHIT 2 AT, @S FI0T 4 2FTdEE Lz, £ 4.1.1.4-4 ([CHEREREZ TR,
SHEONEYE, 68710 2 300.8 mm, H4T51A) : 300.8 mm, & S J51A) 0 100 mm, BB O A
16.230 kg THY, 7 v 7 O HEB X OEEN+AREHO T CEEEINT 2 LR T
oo TNHORERLY, HOR LM T 1y 7 OSBRI R AR, BT, EfEEE, &
MERFFRFEIC OWCEBT 2 2 L C, #HFtBV o7y IV BNEUECTE 2 Z L 2R LT, Ho
RM7ry 7 ZEROMEERE LT, HRBEOH-ERZITo7, ERHEEIL, 7 ry 7 &iE
DIER, BREE, A ETFmsBIOhEEmE 7 e v 7 ORBES TH D, HREHEROR
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B BGEHELHEMORGEITHRR TS 1 %RETHY, HOR LM 7 1 v 7 BETICHRES L
el LR LT,

2) N¥T7T

£ 41145127 Ly v atbROMESRERZ R, BRI, T _XTOBEHEA ICKF L THRYE
WNEoTEY, +OICHEEEIN-a 7 V- THDHI EaMR LT, S5, BEL
77 A M E—2Z O btk GRERER) X, M7 H, 28 HB LV 91 H THEM L,
WTILOEEICS BIEETH 5 50 N/'mm2 Ll E (#1591 HELN) ThD Z L 2R L7,

77 TR E BB T HO0V0FENESTEOIL, 207 U — O LIARBEOEBEZIT 572,
a7 Y— hOFERIT 11 A T, Y HOBFEEKIEN 4 CUTE PRSI
U— hEREM G E i TR ICiEvy, a7 U — R & LTI BIARIREN 5 C~20 CL
725 X OITEMOMVIBEKROINEZAT 5 2 EOEREZIT -T2, FIHIAKREIL, BIENICER
& L7 BVERC L D R AT T2, BN OBETIZ X A HIARRE L, 12.7 CT~16.2 C
ThHoT=,

F 7o AT ORI O FHA A ke L FRIARIT OREF & i L7e D, el R A B 4.1.1.4-7
R, RN & FRRMEIREA L TR Y, FRIITORENRLTHY . W77 7=
7 U — NOREMENMRTZN TS Z L E2ER LT,

KBicBT 27 v Va7 V- aefWe7 o7 a7 ) — Mo LThEFEOTF
JE (FRTOBLEMET, FHIC L DB 3 X OTRFFOMHRA) CTREDNHRIND Z &
R L7,

(a) WEHRE (b) RI&

() QM d) LARLRE
B 41146 BFFERICLIELBREEDAERR
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® 41143 BHOHRLM IOV I OMBHEAZE. REEH. EERE. EHEAERRE
R AR RZAIE S JEAE
D JEMEIRFFRER (s)
e (kg BEILUEE & D2 (kg) (MPa) (mm/s)
0001-1 16.25 -0.13 7.1 30 40
0100-1 16.25 -0.13 7.1 30 40
1000-2 16.25 -0.13 7.1 30 40
2000-1 16.25 -0.13 7.1 30 40
5000-1 16.25 -0.13 7.1 30 40
8000-2 16.25 -0.13 7.1 30 40
8700-2 16.25 -0.13 7.1 30 40
x 41144 BHRLM IOV OTEAERER
1H (mm) H17 (mm) S (mm) B
P 1 2 S| 1 2 RS 1 2 3 4 R3] (kg)
0001-1 301.11| 300.91| 301.0/ 301.09| 301.4| 301.1| 101.10| 100.80| 100.69| 133.39| 100.7| 16.230
1279-2 | 300.99| 301.03| 301.0| 300.99| 300.99| 301.0| 100.77| 100.70| 100.60| 100.62| 100.7| 16.230
2716-1 300.80| 300.83| 300.8| 300.79| 300.72| 300.8]  99.70| 99.68| 99.80| 99.60| 99.7| 16.230
4320-1 300.77| 300.78| 300.8| 300.75| 300.76| 300.8]  99.86| 99.78| 99.76| 99.79| 99.8| 16.235
6071-2 | 300.69| 300.70| 300.7| 300.71| 300.70| 300.7| 100.20| 100.10| 100.00| 100.08| 100.1| 16.240
7400-1 300.81| 300.80| 300.8| 300.82| 300.79| 300.8] 99.80| 99.83| 99.80| 99.82| 99.8| 16.235
8338-2 | 300.82| 300.78| 300.8| 300.92| 300.79| 300.9| 100.13| 99.91| 99.69| 99.61| 99.8| 16.235
8700-2 | 300.98| 300.96| 301.0| 300.89| 300.95| 300.9| 100.07| 100.06| 99.70| 100.11| 100.0| 16.230
639 7' v 7 OFH| 300.8 300.8 100.0| 16.230
F 41145 Ty aMIKOBERER
25T Ta— ECE0 ay ) — hEE W a A i
I F K
(mm) (%) (‘) (kg/m?)
1 630%640 5.0 14.0 0.015
5 635x620 4.9 11.9
8 675x675 4.1 11.8
11 655x670 5.0 10.5
13 685x685 5.6 9.8 0.013
16 620x600 5.5 10.5
22 625x625 5.1 13.4
25 600x600 5.1 14.0 0.009
28 625%620 5.5 13.5
B PR 650+50 45+1.5 =20 =0.3
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(a) T3 U AR (b) E#AEE
X 4.1.1.4-7 FRIFNHER ERERABED K

4) &9
1) MO LI

HRJERTE 6O 1Z K DHLO B LM DRI 2 b iE#aE, RIVE, QTM B XL~ LHIEIZ KD

B LToe ZORER, WTFNOHIECBW T, FlRss EHIE 2 i L7282V T, iR
[E O DOFXFHEEEE 1.2 Mg/m3 L EZ&l7- L TWnA Z L2l L-, Tz, G COEERR
R ERBET DL BEREDICE DD R LM O TH OREEOEBFIELE LT, RIE
2N EEHE B i APE D W TIETH D & DRt & 15T,

Fo, HORLM TRy ZIZB80WTE, 7 ay 7 OpET, B, s% O B IC B 0D
TIRE LOEKESCHEHE AR, sRALTE 172 £ 4.1.1.4- 1 IZBW TR L EEBRIE R 2 3%
EL, mEEEZITH) 2 LT, Mk AEN T 7 ey 7N EYETE 5 2 L 2R L, AR LT
B EBEIEEN#EY TH T LR LT,

ARBRICEB W TR, HOR L OB EAEEAR=ZADBROENTNDLZ b, ANICX
20 T Sl L7223, SEBR DAL IR W TR, ERRYUEOHD R LA E LD Z L,
B OHKEE D OB ORBCHDR LM T 7 vy 7 ORBUEBSBES NS, 5%IL. 2D OkE

THER X O A OMER BN LI 72D E B X HILD,

2) WFET7T

NFEFZ7 a7 ) — NOHKERORAZ 77— ZBREBLOa 27 Y — MEEIZD
WCIREEBEZFER L, —EOWEDa 7V — MREYETECVWD I L xR L, Eio,

a7 ) — O BIALDOBIZIE, 7T 7 OO0VENBIED - pFEF a7 U — k& LTE
FEER A I LT, FIRRE O T 7 7 OMRIRE I FRIEIT O R LB —H L TnbH Z &
AR L, OENBGIEDT=d D7 ) — FOMEEBENEYNATONTZZ & 2/ LT,

bzt X, W77 7Har 70— ol LIS 5 WEEHTFENEY CTH-oT-2 &
FHER LTz, EBEOWUSHZIZBIT a7 ) — FOFTREFRCIL, i TRFOSIESCIE, F724T
RECFTROBE R LI L > TRHEBEBROBHEREARETHLERD D EEZOND,
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4.1.1.5 8, K. I5h, LR2ERBRROFEFEEE=2 ) 0T FEDOERMRHE

NTIAY THEREHEGRRBRO BB D1> & LT, ALY TEER OREHORREIZI T 58 —K
— 51—t (THMC) HEpEBR O FE A REET D720, I41151ar¢i9@@Aﬁ%
wERE L, OREM T OBREZEH O, @RS M ~OEERLOEE, QFEMEM -
DR LM O D) FZ2EOE, @OFBUKT OFREOERE, @4 —— v 7 FHiDIZEB T 51k
R OHR, @4 — N—r%y 7 DA T = X LORIRICLT L 72 A REET — 2 2 BT 5
L, T — FOEREITY, £lo. TNOAGREICB T 27T =2 25T 57-D0F
=X > FEO#EANEHEREZIT O,

B 41151 AINYT7HREEIHRICEVTERET SESER

(1) ZhE TOMIERE

ANIANY T EEROBEINC TR, BEFEROBEL, HTAKORE & Z U D EEH O
ﬁﬁﬁ@%i\%@m®m%%%ﬁ\i~ﬂ—ﬂ/7® ﬁ@k@ﬁ®ﬁ%#ﬁﬁl Z ey
TRMEORER D ZENTREIND, ZO X5 BRTHMCEEE G 2 T3 5 72 DI, Mﬁ/*
NOFE{NRVAETHY . ETHIET — &W%®t@®@&ﬁ%%mﬁ/*»@ﬁWﬂﬁbﬂf
X 72193030 - B CIE, THETICATLANY TEBHKO=T 7 ¢ —/L REEOE PR E
EBZFMT D7Dy —L & L C. THMCHEESf#EYT 27— RCOUPLYS32 & | BEAF O THMH A fif
Hr = — FTHAMES3Y OB 23 Thoi T & 7z, W= — NI AJRALERBRY; (2361 5 K5+ - 24
BT BRC TR O N TN Y 7 3 B3 2 UV 7B R BR 2R I L 0 M S RFE S N C & 7z &
L ¢, |234),35),36),37),38),39),40),41),42)  JH Y E T )L OBRYE - WEEEE HEY }_» L7-EBRLERSITE ey =7 -
DECOVALEXIZ & 0 ftifight = — R & O HLEHRFED T4 T X 724949,

ZIE TORIEORE R, WERRICHW Tldt o — OFEOMANE, Z O E FIEICRES
L., T2 — FIZBWTHIRERL - ORERHIH BREFIR TS b DD, IG5 - BIFZE
T P OB L CITREZ R THRR L 2o TWnADH 2 b, ENOLOEERMLETH D,
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(2) FEHNE

AT AN THEREMERRARBR ClX. =7 7 ¢ — /b REE O E IR ELE 25§ 5 7012, BEHE
%#%@Wﬁ%ﬁ%bﬁmﬁ\HLE%#%AIA)7«@%?*&ﬁ%@%btﬁm%ﬁ5:
LIV K 4115 UDRTHERRN TN THTE U D EMEENCED S T — % 2 &t Y —
WCE VB L TWD, Z ZTld. ATANY TP Eﬁnwit%ﬁf NETICRE LT —4%2H LI
AIA)7¢® B RE 2 35 & L b, RE Lt — BRI IC oW THER LT,

EEED LSS ICBWTHET HE= &)/7% 1T, ALY THEREfERHBR cHEEL TV D
IR EP Fﬁ KEZT TR, BEHHROREEZTHZENBESINDZ END, £=

&0 T AR DU B O W TIRIT IR 21T o 72, £72. THMCHELFEHT Y — L Th 5
COUPLYS® ¥4k & COUPLYS # A# 5k 7 5 THM# ik figfir > — 1 TH 2 THAMES DX B & = D%
WMHEIZOWTHGEE L=, £ ET, B L7=THAMES% F\WC AT 7 PEREMESRAER CTHUS L
Te 7 — & XU M L 7= THMGE AT RS 2 Bl LU, Z O AN ZRGE L7z, S 512, KER
DI %m@rﬁﬁm’%5%@«@%%&wotm%@%%ﬁﬁ%&cm@mgmmwwm
KD A I L, KA THME R BLGZ RAFE T BT DV CRERR L 72,

(3) Rtk
D) AR L =4 U o7 FIROM PR
AT 7 HERERER AR C1E, THMCHE RS 4 35 5 72 0 13T O & v — 23l L

Fe B EEFL TS (F 4.1.1.5-1) 494950, K& o H—D5REITHE L CTIRENS O 2 5%
|2 L723050,5263),54) (REH I Y — e pHE, BRtE =220 TIBEFO IR
SE\E A TTREZR b DR 12728, FALEICIS T 28 AR L & THRICHEE L b0 %
] L 7259.56.57,58).59) fRMEHF U IIAT S 2V REEDS & o & BARITIAWEREE CTH Y . B ¥—K
ot Y =D =T MIRB S LI B AR B 5. ARBRCIISKBIC L 5 L B a— &5 (T

U —ORESCHEEZIE L, B —&EE LR VWiEE A SR E N ORISR T T,
XV, ffmEfEOT=X ) T O FE & HE%E . fRARFRERFICEL STV R WER S D AT & 3
Jiﬂﬁ”é LT, faFERICRBIT A —ER E”i.“%:uﬂﬁﬁﬁ“é L7,
DL, BHAIOMEEE &GS 5 o — 145 mﬁo
z 41151 AINY 7HEERERAR ZEto9—8
S o e
FH AR RGE | BoRlE || T H kil
+JE 13 31 10
. B A )£ 16
PR T 5 84
(O 8
IR (BVER) 22 22
A 6 6
YA 7B A—H 9 9
FE ARG 15 15
K4y (FDR-V) R R E T 12 12
1HE 6 6
H#2 pH 9 9
HREN (A4 HEmR) 9 9
IRFEME R Y — 12 12
L ST 7 4 262 262
TR I o — 2
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OMEL « JFEART —H

X 4.1.1.5-2 IZTMEN - FEAKT —H T, B — X —OREITA VT T U ARFEREA— N — Xy
7 RN 100 CRWIZ 725 L 9 IZFE LTz, TEOPOOL [IA— — Ry 7 RETIERL, &
725 20 mm OFEOFEEM HIZE P —Z25KE L T\ D72, M E IS TIRUVREE A FHI S
TS, HEAKITRERER S O 7 A W L D R LMANER 2 H1T-> TR Y, AERic G bt
THAKBZHRZIZ LT TWD, EAKITITFEAER FARZ AV, MRS MERE E 895 2 &R
WL S, A=V TP DEEAZE L CTEHERBR- ) 7B L TnD, 20D, AU v
THRICE ST T AZORBICLY, FHKLTWDKIZRINEL Y T —2 BN ERTW5, H
TR, FAKHAAR=Y THAOKEMETLTEY , +oRlENER TRV ERBEIND
ZEmh, HAREREZBURMER S LTWD, 4%, fAKHAR—Y 702 H- A L, iEi ik
RTDHTETHD,

TR K

(a) A—nN—Ry o EEEE (b) EKE
X 4.1.1.5-2 m#E-EKkT—4

@)

X 4.1.1.5-3 ([ZEVE T O FHARE R 2737 B A ORISR ENIE EIRE DKL 2> TEY
==y 7 ORERELHEKBEOEACI > TR L TWD Z ENT0 D, [REROBERE A,
BT |2 G L 72 AR IR LA v —ICB SN TN D — I A THiERINTEY |
IR FHI A ICREITREGE S e o To, 3 BRA DA — 13— 3y 7 RH D B [RIEHEICERE L7
=R FRROEZ R L TWDDIZK L, 5 BERICRE Lot o —Iid, [REEEHCERE L7
CHBEOLLFHEMTHE B ROND, Zhid, FREHOA ==y 7 REREISEND LD
NI LG RREM D ORI AREEMELZR L TWD AR D 5,

(a) BEE: MER GREH I BRE) (b) REE - MEX (BEH 5 HE)
41153 BEFAT—4 (RER)
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@K FRZEE)

KR - O R LM oK BT, BRI AEICERENE SN T2 3 o T a A —H
S, FDR-V, IS N7 7 7 I X6 EHE OB o —TEHIZFEHE L T\ 5, X 4.1.1.5-4
YA 7 a A —Z OFHFERZ T, FRE OSEED DR 2 IZKDRE LT < BRF235FHI S
NTEY ., BEEMOINETITISIEREM LTV Bbnd, £z, FEEM ORISR
RE L= = FHBR A TRUG L TW A DX, b — & — OB R EEM NI S B
B LIPSzt D EBZ N, TA 7 A—XOIEFHEOBER L L CHEAIELEY
MR LTZAER., 29 KON, 2 KOt —CRFEENIHR I, FAE LTI, GEREO
WikR<e, B2 P —Z B OB SN b D, £72, K 1500 AFHED S I3EE O ¥ — TR
HICTIENNKREL R AR RN D, BH O —CREHIZIENARELS hoTNH I L
W, TR EERNT LS =TV EEN L T DS OREADNHEE S D SRR ARA
Th b,

X 4.1.1.5-5 (R TIBEFHIFHAMICB O CZE A LD —NFHEIAR T L 225 TE D,
oY —REROREANEES LD,

¥ 4.1.1.5-6 (ZHIPL NES T 7 4 FHINC X 2K BOMRRE R A R, SRERIMEE T
KON EFIEE DS EH- LT D DITKR L, A==y L TliE e — % — DRI L
FAFIEDN TR S TWA Z ENRgnd, 201564 1 A 16 HOFHAKER TIL, A — " —Xv ZiFfEn
OAEEA YT TR E S BV N A O, Zhu, FHURI CROG U 7= SR E A IS
YRR E LA 7 v A —& LRIBRIC, B — 2 — OB LEWEEEH R D 7K 53 A3 I~
T LBIREZR TOD AN & D, MREMINE O FRR OB OIRWE 1R, B —%
=7 NMALEE B L TE LT, TS L DG ORECIRIIREO R EMEZ R L TV 5 Af
REMEDS & 203, FFEIITE > TV RWNWTIZOAHE bkt L THRET L T\ <, BEEM o leikhtidok
DFIET TR HAREIZE > THZ T 208, ABRTHAK L TV D KD/ EE Tl
ICFNIT B L RITESRWZ ERHRINTWS, LL, B —& —OHNEIC L 0 G138
ESNDLETX, WAREIDS CTRIEREZEHA T 52 LERH D EE 2 L, HAKDEREL LY
RN L DR OBEBR R E 272 AT T INOHE SR E DA -3 < 5 — 2R IEDN &
BIZpBHEEZLND, ZOK D RFHEIE, THMC EEEITICRB T 2T —~ & LTA% LR
MEED TV FETH D,

4 4.1.1.5-7 IZFE@EA HIZERE L7z FDR-V GO T7T — % % X 4.1.1.5-8 ([ZHD & LR
IZF%E L7= FDR-V OFHT — & Z K8 S K RICHRE LI R 2~ fREM oM — 21X
FHIBARE 4 = AR EM H OWMEREEKEREOHEZ R L TNDL OO, ZOHRITRFMEER
THER & ooz, A P—i3deimilt o — & G RO E OB BRI O EZ KE <
ZT DT, KRR OKSESLCEELNEIC L > TP —HOBEERNNDEL L, BREEN
FH SN FREMER B D, ARBRIZIS T DEEH O L D IZFHIHPICE R 2 /3 2B IcsRE T
LA, REEOBEERNNZN L2V E D ICREFIEEZRETT 20 ERH 5, HDRE L
R OFH T — Z I OW TR A ICHE T KRR L T <R S hic, 7 —2DiE6H
XX, DR LM OKSEOREESE (RAEFFOIELSX) | HOR LM OBEOREEME (i
FERDIXHHE) | B —mOEERROEN, £ h—REEZODMRENR (F—T 1~
DAL D) [T H2MMEICLD2bDEEXHND,
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(a) #&f@E# 3 KB (b) #&fE#4 5 BB

(c) #&@M 6B
41154 KHFET—42 (B4 o0A—%)

(a) @M 3ERE (b) #&&EHM 5 KRB
4.1.1.5-5 KHEtRIT—% GRESD
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41156 HEMFEITSTqICLPMNERERZR

(a) #&fEH 3 BXE (b) #&fEH 5 BB
41157 KHFHBT—45 (FDR-V : &&&EM)

41.1.5-8 KHEHEIT—% (FDR-V: BHERE LHEREE)
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OVAE=:S 1)

X 4.1.1.5-NTFEEM ICFRE Lz BT, ) 4.1.1.5- 101 B BRKEF O T — & Zoxd, $EfER O
SMANZ 7R & L 7 HEGFOFHAME IR 2 (ZHEIME R 2R L TR Y . KORIEE & b ITRAHIS )23
MLTWEHEDEBZ BILD, —FH. WRIOFHEIZ, FIICER & i 205 ¥ H e
TP, [REREEATUT O BB A EF CTRE LTV D RIBRE O HIN & FRRE DS IEIncH v |
BEMIIEEL TRV EDEEZ OGNS, LvL, HEFIRBEM T CEE L TR L3, 5B
M ORAHER N o —DOfE S PINCERE LA E N DB TWAD Z ERNEEIND T2,
FBEDISIME L X2 D ATREE N & D,

M 4.1.1.5-1UIENEOT — X R, A —/"— Ny 7 EEIZERE U280 H AR O RZE
BN D BRGNS TWD &b D2, KR OB OWiE 4 BiEd 5 & 5 ICi%kE L7z
BALEHF200 A CF —# BEN R 5N D, it MER 7T T o —Ic X ik
EMNICENRE 2 [EE LTV, BEM OEER R SICLVBEE LT v h—nd Xy 3
BIAOTA XHPRRATRIEIZ 2572720 TH D EB 2 DAL, FEFIECHRENEICIRENE D,

(a) #&&HM 0B (b) #&&M 1B
(c) #&@EM 3 KRB (d) #&&M5KRE

(e) #&fE# 9 BxH
® 41159 £IEHFHAME (LEFD)
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(a) #&@EMO0KRE (b) &M 1 ERE
(c) #&&# 3B (d) #&@# 5 KA
(e) #&fE+1 6 ExE (f) #&@# 9 B

M 4.1.1.5-10 FIREETAE (RRRKEED

X 4.1.1.5-11 ZEfFHEE (EAED)
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OfbF5HE)

B 4.1.1.5-12 125K pH FHOFHAIT —# Z~d, Je5X pH 1%, pH ZEHEHEL TW5D
DOTIER L, pHIEREEZG ATV — (pH EZ MR OROZns, ko oxM
BMOIZ pH Z3RO TV 5D, BEIZIE, B —IOtE2 B LT, OO E D
BENSRNEZREL, ZNZ2 TOIG LIEREREZAWT pH ITE# L TW5, BLEDOR
HIZIZY 77 Vo ZROWNRFED LB L 72 2703, RRBRTILY 77 L R EZRERICEIGT 5 2
LIEXTE RNV, B —RRERTOWEEN L L2V b DL LT pH ZHHLCWD, £
T, B —OWSERHEO P S OB b E RS 5 Z L2 X 0 A pH FHoEFHT — %
DOREEEZ W Uiz, ZORER, FHUBMN SR 2 ITROERENZE L TR Y . R E & i
T DOREREDLTWD Z EDNERS N, BOAKIRLEDOFTETIEIS ORHIBUBNNLETH
HEZEZLND,

JEEE =IO TR, BEEMEIE TRBRE L TWRWad, BREED 72O DT — & H3HL
BTETEHT, 4%, MBGERKE TROBEWRBREREO T — % 2 TS LiHli§ 2 TE Th 5.

(a) #&f@E#M 3 KA (b) #&fE#4 5 ExB

(c) #&E#H 6B
411512 pH EHEIE (223t pH ED

2) B=X U TR OGN BE T 5 e

B LUV PE BRI O MBS ISR T =2 U 7k, i L EOSWE AR T D200
T Y7 NTAY T OREEHIEC T s 805 I 81T 5 EBRESRIFICET5E=4 1
7, R - B - PAHOBNEE R LR OMFEITHED DD DIFEREDE=4Y 7| s
G E D OREICET 2 E=4 )V v I EOfAx DE=X )V IRETFLND, TILHDE
=XV IO H, AT THREGCHE LREEZ &N T D 2 R EERBEI ATV D
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ZEEMER LT 270D NT Y 7 OMRELIEICEDDE=4 Y 712 L T, EREILFR
e L L CE D& 2 7R BARN 72 T EZE IOV TRET D 5T U 2 61),62),63),64),65)

DX 7= T BERRDNE DN D BRI, IR, W, B, BRSO E e
NV, WERBECHBRGEE, MRT2BEMOMEBEIC L > TEBT 5720, =%V > 7
OB EIT O BICIT., BESRMZEB L-BEERLETHD, L2 T, ALY 7 OIREEZ R
THEE, FBEMCA— =Xy I EKH, HOHNIZFORFAICHREBESNDLIET=X U TN A —
N Ry 7L ENDHFHRRICE SN Z LD, ZZ2TIEInbE'T=42 ) » TSRO it
B X DBz O W TR EIT- T2,

BRI, 77 AEEEOTEIIE (304F, 504) I L OMEEM OfafiE (40 %, 70 %.
100 %) OEALEZE L, A—— v 7 RHEB L OREEM P OBEHREOIT 21T 5 & & i,
ERE=H Y TSI SN TWO D ME 2 E O HREIC BT 2 STFAE 2 En b 2 D
BIZOW TR ZTT - T2,

TR B DFRATIC T & 72 D H T AEAVAREE DN TR ORRRIZ DV Tk, NUMO O HiAfFR
153860 35 X OTRUBEFEM AL 53 HANT AR ET 2 O ARG BHE 43 260 2 JLICFRE LTe, 72, H 7 A1k
ROBIFIRE CHIRAA N "MV DOT — 2L, B D OHEMHREES L L ICHRE Lz, A —/3—
IR 7 SRR DOFARLHEIZ DWW T, 2D £ & a2 k3% A —— Xy 750
H T AERIE, BT ADHREET ML L, RTFIOICE ¥ = 2 X ZETVICE DT, X 4.1.1.5-13
ORI REET VAR LT,

411513 HEETIL (BB : mm)
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fiEdT = — R, WIRERZE T 5729, MCNP5 2 /=, MCNP 1%, KEr 27T FF %
ENTHFERT CRRB SN TOWAILHO M « Kt - ErIEE Tl a— RThY | it
Ta—F—$NEL, a2 BHTHOLNTREY ., ERFEOTZOOMED BE T, BEDOK
HAY MCNP5 & 72 %,

FENTIC LV RO T A— 33— N 7 R D & O BREEIZ %9 D R EA R ORI &4 X 4.1.1.5-14
R, WG EE, v = A X OIS 30 4212tk L TR 50 D5 35K 50 %I
HRER L 7p o TN D, 4.1.1.5-14 L0 IR ED R b @ WSS & 70 D o1%, B 80 4£C
TR BRI E DS 40 %D — AT, F—/3— Xy 7 EKEN D 5 em OLE T 52.3 Gylyear &£ 721 |
65 cm DONLE T 0.0766 Gylyear L7325, A —"— v 7 REHTIE, AEREZIMETDH L 100
Gylyear FEEEL 0%, ZNODOMEL H LITE=F Y o THBRA~DHSROEBEIZONT, E=
Z Y2 TR T STV DM ERCE Tlin 7e SICBT D IEH A INEE L, SCHke9. 70,7072 Bin i
OB DT FCGHRE & fEITRE R & OHERIC LV | EHRIC KL DE=F Y v I~ DFE%

EMERINCRRET Lo, ARGHT IR W TRIS & U7 HAIERR TEH S v 288 & 2 SR B ffit
m%ﬁ$®ﬁﬁ%ﬁ%%4115z_rﬁo_;fﬁwﬁﬂ_owfi;ﬁ%ﬁ%@iﬁﬁfgé
ZEMNBEA LT, AEMEHZOWTIX, T4 Y b= 904 A B O M R & 5
—HAE IS EHEE LT, PERZEOBEFHMICOWNTIL, CCD I A7 ORBRER 0% %35
2T 1kGy & L=, ZHSMEI DM RIEOE OREE, & bHIEVMET 1kGy & 720, I
REIZBT 2T R Tl b mWEIE TH 5 52.3 Gylyear & DILEEDOFER, — ket =X1
THESR D BFMICEEE RIFTHRETIIRVWZ ENHEE Sz, B, EFHhEaNET 5T
=& ) v TR DOMERREI S L TiE, S RIOBETTIE CCD # A Z 2B Dtttz 2
BIZ LD, FRETELT— &@ﬁ@Tf_owfﬁﬁféhw\%%*#Tfﬁw s DO/FEE
BRZATVN, BHT — 2 O S PEICHOWTEMET 2 Z LM EE EZ b D,

K 4.1.1.5-14 @BHTICKYROE=-BEMPTORIRE
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& 41152 KBRHATHRE LI-FHAKBI TERASA T AHHOMMSHRIEDRETHER

A g ME MR B R
Cell AfK SUS316 —
st Cell V*J%B \?Hﬂﬂ‘ﬁi,ﬁ\ 6 MGy
h T AT 2— Gl DT NERIIRY 1 kGy
r— 7 VG PVC 0.1 MGy
Filter. Filter Housing 4 —
oV>rs NBR 10 kGy
Bulkhead Seal TIRF R EHEE 1 MGy
HIBK LR Waterproof Epoxy TARF MR (i) 1 MGy
] s P—=IRF XAV TTL A,
AR R e BT 1 5 2 I 1 kGy
fr—7 VA PVC 0.1 MGy
WULT T AT 4w U 0.1 MGy
T — Bi Gl —
IR fir = FAa 10 kGy
S e R -
BArEE (b5 2 27 2 —4fih) R 1 kGy
r—7 WK PVC L HEE 0.1 MGy
AR — T SUS303 —
2 PR AE (] i g ICTF v 1 kGy
7 4 H FIay 2 kGy
r—7 AR Rz 0.1 MGy
KKy —3 SUS316 —
AR TR UHEIE e iE 1 MGy
A v A—H ztiﬁi(v)ﬂ;rs;;;vﬁ S RN 10 kGy
N A 1 kGy
N7 7 A= e L HEE —
AR < KT 4 - S E h—wor (KU T7IRAIFR) 0.1 MGy
= — S L B MR ~=—
pH 7 HE RS ) 1
R PVC 7 7 A "% 4 v k., PEEK
=7 N R BV e 2 ) e 0.1 MGy
ZNES H] 1 kGy
Koyit —L K SUS —
br— T Vi PVC L HfEE 0.1 MGy
R Kl S8, Wl T -
(BB _ B o F R (ﬁﬁl = 7 NE4E)
SRR PVC, 77 L HEE 0.1 MGy
. Ak, GEr—%, £7 397 A
(1 B L L e B
r— 7 AR Fay 2 kGy
i KR, BB — A, €T v/ A B
PSRRI R v — EHEE
TN Ty 2 kGy

3) THM/THM C:# & fi#t = — K (THAMES/COUPLYS) ®%fii

COUPLYSIE., THMER ST == — RTHAMES, #EBATH#AT = — RDtransu™, HER{LFRAT
22— RPHREEQE® D3> Dfftt = — ROEKZE T 57 177 A Th D, AfgTid, THMC
BT — L Td 5 COUPLYS D =2 — ROAE G OYGEELEE R F o mndll, FHEP oML A
EY OWEETV5.50) IRIEGEHIE AT ITE B 31 2 SRAAFITRE RIS D T MU BRI e 2 R
L, THCH MR &2 3206 L=, ffATET /L %X 4.1.1.5-1512, 10004E# £ TOWRE, Koyfafn
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FE. HIBOKpH, A A Rt A MBI 2 NaZiif 3 K OWRER IR E OfENTRE R 2 X 4.1.1.5-16
R, IR, BERRDORE R N OIEEE X EA L, 20 % ISR IR IZEL
T RIHE FIZEE Uy 1000E % IS IT IO R FREE & 72 > T D, KRR, i FAROZHIC
PEVEEE ITRIB4E, O R LMITFITAETRFNCE SRR L t> TV 5, MR/AKOpHIZ, =
7V — F 3R E M EWpHAZ R L, 1000 Z 11T D R LM 2R TR0, 47— N— Xy 7 JEi0

DFRER TT~8RRE L 72> TN D, ARAT XA MDA F YA MBI HNaZgEix, =2
IV — FXENDER LAY T AOFET, a7 ) — N ZREFELOMDE LM TR LT
Wh, A—N—3y 7 L OBEFGELHC I T DAEEM TR, P12 D RISFEZIT T T IREE O
m&wmﬁmbfwéo:m@\K%ﬁﬁﬁ?f@ﬁﬁ@mmﬁﬁﬁﬁm®%%k\ﬁﬁ@hﬁ
ICEE D RE DI FIC L A b0 EEX BND, UL, HTH LIZEstE X, FEEH 25 8fn L7-1%
IXIEARE R & 72 0 100X LT b, BLED Z &0t RFIEIZ L - TH 7 AFELIE O
B NTANY TRN~OH T AR =7 7 4 — I/ RO 2B L % & &G ¢ &
HIZ L EMR LI, B, WhEEAETE L, WSSHEEE D O T KM EEDRE LK
S L7 FICR O ik, SUETRHNCLE S # T RN O T 25 ER @R O B KRR, SRR TR /KRR
i K OMEY) OFEFRIEIEE BN 3 L CRRE 2 FF2 2 & 3R & TV 559, COUPLYS O 1%
IZOWTIE, T — % & DHEBIRGERS, A — =Ny VB ERBROBHBITIC LV #ERT 2 7
ETHD,

4.1.1.5-15 f@EHFETIL (THC)
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4.1.1.5-16 THC EpfFITHER

COUPLYS# #1935 THAMESIZ DN Ti, #REH OBABIZ AL 5 8 EEAR T I X D MO T %
EETEDEINFETAEIEL, BEM O8O MO FHEMEN A 45 2 L SRR
NTNDD, X BIT, FREM OBERE, KERRER L O RRHE OB RISV, BEfED
TR KOEEFERFEEE B DR E T L b, ISNERICL>TEL
DRRMEIM DB EEACITE D 2D DFFE~DEBELBR TE D LI ITET AN EE ST,
KR SN a— NOMEAEEZMRT D720, AT 7HEREMRRRZ 648 & U HEAT 217
7259, FEMTSRAE L RITET V& X 4.1.1.5-17, fEHTIZEER L72ME o —fl 4% 4.1.1.5-3, fi#
PR 4 X 4.1.1.5-18127" 7, 7 —AUIBREMPIEE OB EKFEEZBE L, 7 — A 23T
RAZRNE T HRRE I P OB FEARAFIE OB LR T 572012, BEKRFEZZE L WSE L
U CREMRTE JE % 1.6 Mg/m3 ClE E U CHENT 2 F2hE L 72, 77— A ST B O fRT s 5 28 FEHIME & T
BERROND ZEnD, FHIME & —8 &5 &) R AR E L& Th D, BIEKRTMN
BREOF BTSRRI | BREM ORI X 28 EZA b, /R Ol EOR M2
BB L OIS AR EEIC L CEELEZ RKIET 0N LNE oz, HOR LM OB I
DWTIE, MO TREZRBAEAROND, ZOFHAED IO FIZ oW Tk, KD
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Mo TELT, FHIEDOZ AL B O TABRMRFNLETH D, £, FEM OABEL TR S8,
r—A3D X O \AEEM OISR A /NS T2 2 L THIAENM ET 52 ERbhrolz (K
4.1.1.5-18(d)) , FEMFEHA OPEARENITIRE NS VIE E/NEL R D L DWREF N H DN, r—A1L2
THW MR EITSRIREREE N CHUS LR CTh D700, IRERTFEEZBE LI /XT A —
2 OBENPBHETH D,

ST VPRI B 2 DB ESCH N KK E DR BELZBE TEXDH L O, NNFEETVES
FELLTWS ZENMETH D,

411517 BWWETILEGHEHE (THM)

= 41153 BFICHAW-HEEMOWEE

BAfL REM
EFE kg/m?3 2680
HREE kg/m?3 1600
ZEfgE - 0.403
SR Pa Esy = —6.00 x 10~%¢04Pa(S, — 100) + 7.58p, — 6.84
R7Y Uk - 0.3
BRI RIRE - 1.00x10-6
WERARNE - 0.5
Bnig® W/mK A=D1+ D0 + P3w? + Papy
Ps + psw
2 kJ/kgK -
ErZR J/kg T
EHE8E m2 x = exp(—42.10 + 1.14p, — 2.12p?)
K R - Se=2Z=[1+[a®|"]™, m=1-1
e KRR - k, =S3
BERAEKSBE )
; /sK 1.00 X 10-11
BIRN mee
BaF0REE A MPa o = 0.0042exp>1357pa

e: Mg, S, BAME. p, : BIBEEBE. o : K. pp, : BOHLIEE
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(a) RE (b) Ko EaFIE
(c) I&A (d) SREHRDERL

(e) HhIEEKE
4.1.1.5-18 THM EpLfETHER & SHANED LB

4) THM K 74T 74

NI AU 7HEREMERR B COTHME IS & L0 SR T 5720, —H T A —X & HLE
L. 7AW &R UMANEEOEE & AKEOFREZ SMUBER & U T2 it L7 (X
4.1.1.5-19) ,

—fFlE LT, ¥ 4.1.1.5-201Z KRR H O & fafnfE & 1 E & O R LM OfaFIEIZ OV T,
FHHE & fRATRS RO ik &R, BB RS IR A — N — Xy 7 O FK I &R E MR RIS
RRIE LT A WO MR PG O FHANE 2 v, ARBRBE RS A OIS s U 7= BRI G &
D B LA AN EFEE O 1E K E O FHANME % V=,

4.1.1.5-20(2) D FHME I TAEEA 5B, H SRR E L 7= IR A3 (@A P{Al7> 5 TE010. TEO011.
TE012) OF —% Th b, BEMPOERE T —F —DIRERCHEAREDOEIE->TELLTEH
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uﬁﬁﬁ@?ﬁ JEEFEOEIMHEOER L 720 5 DFENPEIY 5 L5720, TOARHERS
BT 5 LNEETH D, o, RERMFOELE FBEFB O 2@ me i) iR 5 2
&L REFMAMOZYMELEEMEZM L2 52 THETHY . EEREOM TREICKITSE
=2V T FEOEMME AR T OMLERD D,

LLbEDZ &b, A==y 7 O AT TFIE L BRERMCEREHOE=2 ) > 7/ F
LD VEZ Mgl 2 72 O DAL E IR 2 Fh L7z, JRALERRERIXBREE D ER D A2 L D A —
IRIEREE 2GBTS DIz WHEIRRM D O RUE LB A — ="y 7 Z 0Tl (=
— Ny 7 JEREER) LR ORE) RO B G B8 L TR M E T DA — =Ny 7
ERWIZRBR (= ="y 7 IR R BR) O 2 FEHOMBR 21T - 72,

4.1.2.1 F—=nN—n\v I EEHR

(1) FEFROHTEREE TIZd T 24— 33— 3y 7 OJF &2 BT 1k O FE O ffEsR
1) 2 E TOMFIEAR
RS 1% I DAV IE DBREZIC I 1T D F— 13—y 7 DJFEEICHOWN TR, FICENREBRT —
SNV TR REEOFHINTONTE Y, ZOFETIL, L&, TEEE/RERLEOR/HEE
EEDTARY—RIBRIZEDIEROR/EANREREIN TS, —F, EBEOEEM S HEKT 5
WFRIZ IS T D BRSO AR — @%ﬁ%%%k%ﬁo%f@?ﬁ JBREFEFICEHL T, =N
R TR EINTBITH D032, HEBREDO R —LORBRNPLETH Y | BENHRBR CTIIRAN D
HZENDL, LEHAF— LV TORMPMLETHD, ZNET, aFREATILOSHTEZFIH L
TRFMB e —FZ —DFE D IZ_X M A a2 T L CANLAY 7L A L7 BRIz
THRBBORFHH e —F — O RRMPAE S NIZEFRH VY, ZOPWETIINY R A b
FHEE BEDICH: L QO TAHE TRy A N ORE— IR 5 B ORE)— 72BN
BEsh Ty, v 7 av/VEROMEENERINL TS

2) FEMNE
OH®

ERO LBV, THAT =V ORBR TIIA— =3y 7 J8 HOFEEA O AL — P FIE & 75
A2 ONDIRBHDO N —RIFEPBILZ SN TEY | LR — /)L TORERT — 2 OILFE & A1
— R EZEICEAT D LV MRS LETH D, BEM OFEK~EMOEFE 2 T T
HHL, A==y 7 O RELEEM O —MOT =2 215 LT, BHEOR & &R T
BIC K DHEEEAZ LT 2 Z &IC kv 2, MAEHEE T2 Z L2 ANE T 5,
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QR 1L

P A — " — Xy 7 OB, BEAE ORFHHIPICHE U CHdi s SFVC1 (C:0.25 %, Si:0.23 %,
Mn:0.95 %, P:0.014 %. S:0.004%) & L. @100 mm O MFFIZEEIMN T L CTHLOESICIZE —#
—ZMDIALT, BEMIIBRRE TITREN TV AR ICHE L TR b A b+ (T0wt%) &7
A (B0wt%) DIREWRE L, faffL OB NS & LT 1.6 Mg/m3 & 722 X 5 [T HEMERTE
L7z, RBRFLICITAME 300 mm. & & 100 mm DOFEEM OIEIEZ 12 BEfEA EIF 52 ik b
BT U7, A — =Xy 7 JERRBR O A & A5 A — N — Xy 7 OV Z K 4.1.2.1-1 1277,

41211 A==y I BEFHBORKN () LBEA—N\—1 v 70N (A)

QFRBRI I H DRI

AR ORKE L REE K 4.1.2.1-2 17T, HEKEE 350 m OIREIZEB T 5 HKOFK
£ (% 3.5 MPa) F COMERTREZRMEE TH D08, RERR DN A~DKDOF AL U WFEE D JE
INCHHE U=, BRI 238 U CrEAEIE 1 MPa £2, i &1% 100 mL/min PLF THEFF S T
7o, K9 1200 HZICHEAKEFZREITIKR T L, MEXEMIC EA Lz, ZORKIZIAHTH 505,
] & DRI H DIEFESLK DIRIBNR S I G E U= /et & 5,
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1200 ——F—————+—————2
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ms 400 { ] ~
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200 | ]
0 500 1000 1500
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41.21-2 HEHEGOZIKEERE

OFV SRS
(a) #EFEA——3y 7 S8

RIS T 1%, BREH ZBRE LTC R OBHREA — S — "y 7 OS2 X 4.1.2.1-3 13T, A —
N—=Ry 7 RENERE SNRD S TSREEM & & I EEICRIE SN 7 A0 & B b3t
HLTW, £z, SihamNRAOBE LB RAEMRMEIEICEDNTEBY | —ERICIZEEED -
(2 3 liERDIE AR L BN DM~ EDFRARY b R 6T,

4.1.21-3 BEMBREZROERA—/N\—/v U458
(b) #Hge A — N =% 7 SR A i o A il

Big A — — Xy 7 BER L3 B4 EDX. XRD B LT ~ U S50 TOr & 1T - 72,
B OB E O R X O OO/ 2 X 4.1.2.1-4 1277,
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#£ 4.1.2.1-1 1R FO7RBORER R 2R~ T, ERERARDITRES: (FeCOs) THY, E
B4y Tl A v kR{bEk (a-FeOOH, y-FeOOH). B « T D~ TlakEk (FesOs) A aH
iz,

4.1.2.1-4 BEEBYMSITASRPHRIGE &AM ER
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% 4.1.21-1 EDX, XRD. YA BEDER—H
(BB : A —/\—/8y U Fimh 5 760~1090 mm. FE% : 450~750 mm. TFE& : 70~440 mm)

EDX XRD I3
= co.k | FeO0ND _|xrRocREENILAN—%
# H%iLED reol @ | 7 [k, | @
#lo|a o, [FeO[Fe0| " |Fez | A :XCO; (FeCO,IcE—H i BANLL\ED)
= AlxIE|OI*N OH|OH| ™ | 0 FeCOj, (Siderite)
Cag.1Mgo35Feos,(COs)
c (Siderite magnesian calcian)
(o] Na Mg303(003)4 (Huntite)
Al |'E Ala o|o X :XCO43 (CaCO4IcE — B AGELVED)
Fe | K CaCOj; (Calcite)
c
E : (Mg 129Cagg71)(CO3) (Calcite, magnesian)
23 ¢ Ca(Mn, Ca)(C0O3), (Kutnohorite, calcian)
Na M : 0-FeOOH (Goethite)
2| r\gg < :y-FeOOH (Lepidocrocite)
C ) A A O .
si [ a ¥ :Fe304 (Magnetite)
Fe K
Ca
Mn
c
Na
2| Me
Fls|sS|O|A O O
Fe il
EP Ca
& c
Na
2| Me
G|lg|s|O|a (@]
Fe cl
K
Ca
c
Na
o | Me
L s8]0 alo o
Fe
K
Ca
T Mn
12 c
Na
[e] Mg
Al S
K{s|al© o
Fe K
Ca
Mn

ORXEE—VREDKEGILEMERT
AREHFE—VBEQNESRILEMERS

(o) J& &S ERS F & ffbT
BREIIEEA—N— Xy 7 OBRE ZWonHHI L, RERLE OES PO L, *&
4.1.2.1-2 |[THfEA— =Xy 7 K% 12 DB LT T OVEHBARRS . R KERIES, &
KIBRESPEEBERIRS AT, FHERRES OFHHE T, A (MERD) 1IX& DT T 72,
By RENIERY IR LTV, TEROBRIIAY —CTHEARL RE holz, B4 —
W=y ZIZERZ2T-0, BIZIE, BEM 1B, 5BH, 9BH L0 HIREMEHEE L TW
HZ % BEE T CRESESLT LLE—Thholz 2 EEIT L » T, BREIEVNA
ClzmfetEdbd b,
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& 41212 BEA—N—/NVIDFHERRS. RABRRS. RAERRS/THEERS L
(LB - #A —/\—/y & Fifh 5 760~1090 mm, HFEE : 450~750 mm, FE : 70~440 mm)

P REES (BAL 0 um)
0~80° 90~170° 180~260° 270~350°
B 4.1 3.6 4.1 3.8
B 2.7 2.5 2.4 2.8
TE: 7.8 4.5 5.2 12.6
RRBREES (F)7 : um)
0~80° 90~170° 180~260° 270~350°
B 12.9 10.4 10.8 12.5
B 11.3 10.4 14.7 11.1
Bz 88.9 31.7 30.0 88.1
LB (R RS R S PR S )
0~80° 90~170° 180~260° 270~350°
B 3.2 2.9 2.6 3.3
B 4.2 4.2 6.2 4.0
T B 11.3 7.0 5.7 7.0

(d BEfEOT —# | BREFTMACORETES & O i

FRLERBEIC BT DR O REIZ DN TIE, RAKERE O T/KH TORNRBRT — & 23
%’Jﬁpgﬁ{?éé EALEBREORBRE L TEIE I TS D, SEIG LN EHERES K 2~13 pm

BT D HLEFRED EIRITK 100 L ETH D, £ 4.1.2.1-2 FITR LI ALBFREOMEITWTU D

_®LBE'<OE DH+ahESn, LEER- T, SRBEINEEA— N— v 7 OBFRRTEITR
RAKBRESE TR SN DHIPFANORE TH Y | BIERBEREICITE > TR iR s b,
Flo. K 41212 X0, TEROEMTREANEERS, ILERKE bICHBHRE S RolcZ e
5. FEROHEBOBEE ST —Z2% LT, Taniguchi et al.V & RASICHRMER HENTIC XL 0 B85
BEDA—"—3y 7 (FHFE 5.51 m2) —KH7= 0 OFKEEBRS ZHEE Lz, Bt —— 3y
7 O FBE % 307 AT 12 58I L, &IX[H (8.81x103m2) TORKEEESZRD DL &, &
JIEiz, 88.9, 88.1, 72.0, 58.4, 49.9, 36.9, 31.7, 30.0. 23.6, 23.6, 16.5, 15.2um & 72 ~7=,
ZOT7—% %L N Gumbel /3B L VTl L, fEHEEFE 0.99 TOHEEM Z KD D & FERE
DA —/N—=/3y 7 DR RBREFE ST 0.255 mm & HH Sz,

F(x) =expl-expt-(x-A)/a}] (X4.1.2.1-1)
2T, F) : BEEMER, x BRES,
A fLENRT A =2 o RENRT A—X4

— 75, BRI X DB KBRBIR S Poax(mm) 2 HEE 3 2 5L, FHE AR S Xn(mm) 2 VT
UTFOX RSN TWD D,

Pmax Xm+7 5Xm05 (iﬁ: 4121'2)
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ZOXEHANT, THTOFEBAHEE 7.53%103 mm (23175 Prax 23RO 5 £, 2.13mm &
20 A — Ny I FEOBRT — I NOHEEINIERRNERES LV o RE0, L
Tehi o T, BEEOFHMIRIC L& 0 RSFIRFHMEN AIRE CTH 5 Z L DR ST, 7272 L, it —
N—=rRy 7 RENITERAERD D3R ETE RT3 50 . Z O OE LW E R
ERBFENTNVRY, LN TAR, BRLEBRARMEZRELEZ ) A CTHERIES T 420
FE LZITV, L0 ed i 217 5 ERH 5,

3)
g A — N — Ry 7 1IN — R B ENBE SN b DD, Wﬁﬁfﬁ@&ﬁi%ﬁmﬁﬁ%
THEINIHFANTH D Z 2R LT, £7-. B REICR T ABEDOA—R— Ry 7 D

J6§ £ BRI A R EBR O M T BRI TéI%%ﬁ@T@Wﬁﬁ% HLTHFRRTITH D
L ERERR LT,

Q) FALEICRB T HE=F U o 7 FIEO TR
1)_hiT®ﬁn%%

Sy BN OREER O PR OMFE TIX, BREESIEAREH & & bICE L, ZUTkhs L CE
ﬁ*@%’%{ﬂﬁ”é LEZDOND, ZOXIBRGTORBEZREIETLIE=4Y 72OV T,
FENHER TRFT SN H 5230, FEEOM FEREICHE W T LEMWBR COFEFIIIZ LA LR
|

2) FEhENE
OHM

FROEBY, BEMTOBEE=41 L 7ICONWTITIEE A EENREBR TORFEH DL TH
HT b, BEFRMEOEILEBREEZFHOZ(LZE=F 7T HFEICONT, EEOH TR
BECOMANEE TR CHRRT LI E2EMNET 5,

Q&MY Y —I2 & % IR R

AR CITIRE, AKo&E. pH. BR{LiZECH:. Wﬁ’%#é%*&)yﬁ%%ﬂ%ﬂiﬁbko
%“5)V7 CHWet =% 4121812077, 2ok —05 b RE (KRS
AENEX) . Koy E (PA 7 v x—%2) BbEcH (BE&EM 2oV TUEBEFEO TR E 721X
~%%@#m$&kLf%m%ﬂfpé%mf%éﬂ\ﬁ{&ﬁﬂmHﬁ>t%ﬁ(%ﬁt/#
—) IZOWTIIBAFEDO RS E I FTREZR & DR R o 12728 AL E R BR~ D ] & HLEF 1
B LIZHDOTH D,

pH B —fk %K 4.1.2.1-5 177, K77 A 3= N LT, Yu—7cEEIn:
FEEOMIC TS ERET U, BUFHEE 0 e am i TR IR O W SERE 2 I E+ A L L 72> T
WAD, FEEMITA R AEANC pH fEREAHFF S TER L2 DO TH D | KB ORFIBIKA A
e 74 NVEENLTCINICRET D,

R Y —OE X 4.1.2.1-6 (2T, ZEBMIEIC X DRNA B —F v ARE O &
LR LT, MG (REH) . SIREMS X O%HR 572 54 L 72> T\ b, sUBHERIE H AREAL
HEBREITZD L9, 2MEEEINTNWD, X UEITHEE L TOREOIE), BEEM O
JESOHE TR O ENZ3 T D ERERERE D> T 5, ZIREMROMEHZ DWW TIE, TOIRIE URL O
IR KBREEICR W T, $VHEILER, 7T v —h—Rr . AL, #MiF & (ASTM Grade2 FH34)

_78_



AR L LTENZNENMNE 2TV,

728,

JAEA-Research 2019-013

BROZELIEERLIET T vy ——RUNEESN

12 B DR S N DM PICR 4.1.2.1-4 IR L0 ICFBEIC e — 2R E L TRl 217
oz, REBHIIR FEA 1BH, REMAE 12BAL LT, 1, 2, 5, 6, 9, 10 BEHIZREL

7o aXE AT EILE 00k LCHE

FED omEL L TR L, WOt —bEEM 7 e v

7O EEICEE Lz, £7-. BEMPNM2 S 20 mm ONLEICHEE L7Z, 72720, pH ¥ —IZ
DWTIENHID S 50 mm OALEIZERE L. 6 BEH 90°OANMIA5 20 mm 38 X80 mm 1Z5%

&L,
= 4.1.21-3 EFrAIEHEFERALEzE Y—
A - %
JELEE K Hl o — 2 B0\ )
IRy B A A—H Wescor 418 PST-55
pH 72 pH Ft pH 873 % Ocean Optics Inc.#> 7' 0 — 71T AIAALTE D
[ S5FmEs [ 4 A
&£ R Y — IRFEM, 7T w—h—Ry, FH U OLEEMmE K
= 41214 EFHAIEB EBEEMPOREERY. H[EAM
FHAITE H 1B H 2 B H 5B H 6 Bt H 9 EtH 10 Bx H
5 45° 135° 45°
225° 315° 225°
7K 135° 45° 135°
315° 225° 315°
pH 270° 78.75° 112.5°
90° PN 292.5°
90° AMul*2
i it 0° 0° 0°
180° 180° 180°
J& £ 45° 45° 45°
135° 135° 135°
225° 225° 225°
315° 315° 315°
*1: RREAT N2 5 20mm O IR E
*2  FREHF PN S 80mm DAL E 17 &
41215 HAEKXpHEFDE Y —EDEE (£) & pHEDOHNE (B)
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41.21-6 BEtLUY—0OEAXE () N8 (B)

PAF LA R OMEEE & FHARS B2 =5

(a) 1R

IR OFHARE R Z B 4.1.2.1-7 (TR, PRSP RMRFIC L 2 EIFEWTR ORI T 2R T i
LE LTz R L, A — " — Ny JNICHRE St — % —OREIRE 95 Cloxt L CTHERE
MGl 156 C~20 CRERWVIRENGHI Sz, 1B HORENEMIKS, BB X0 KiF<e
TWHRIETHoTmEBEXOND, o, b EH & 9B DIRENK 1200 HRIZIKTLTEY, 9
BHDOIZINLVREET Lz, ZORMRIREZRNAE U T KT, HKRENPRKE L
ZAL U — & L TR0 . HKEHINC LD WELZ T - /RN D 5,

BRI 238 U CRH B o RIS e 3HIMEIGR O ST, — iy 7e K By — A BB R &
S THEEMTPOREDE=2 1 V" 7IIAfEL B2 bRD,

100 , , 100 . 100 .
~ ——5FH135° ——9B¥H45°
90 [ 1®E4 E 90 [ |- o 0F | . .
1B E225° = SEE3IS” | oH225" |
80 [ ) 7 80 b S B L B el g 80 Pyt s S R e O TR o
o - E ) i f o ‘
5 | | 3 8
< 601l 1 < 60 ~ 60
g’é 50 ¢ ] ﬁ% 50 ;% 50
40 40 40
30 ] 30 30
20 I . 20 . . 20 . .
0 500 1000 1500 0 500 1000 1500 0 500 1000 1500
B (days) B¥f (days) F§fH (days)

4.1.21-7 ZBEMPOERETRER
(1EH. 5K&B. 9K&H)

(b) K5y HE

YA 7 u A =213 6 HOE = F b OB 2 b BRI T £ TIRIEY 7 > a U8
nZRLTEY . MOENDENFHSNIZEE TH > THRE S AHANIIE LW Z &b
A DB BE D DEHADRARRER KB TH - T L HER SN D, Lo TKGEORIFEILDOE=4
YO FEFORNBBLELZ L END,
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(c) pH

pH HIERE 2K 4.1.2.1-8 1Z/:7, 2 B H 2R\ THRFEREOMIMZ R L, BlfA#%%k 100 HH
IR & L HIC B L. £ 500 BRI 8.5~9 OFFATIFIE —E L o7, 2BEHICOWTIER
BRI A B U C6 BEH, 10 BEH L0 biRVMEA /R L=, £/, BAA#%EL 100 HREIX 6 BEH. 10
BtB L3R F oM Z R L, EO%EEM & & b EF LT 1000 HUBRIX 8 FREE & 72 572,
ARBRICBWTHI R KIMET A Ve A FEH W37 U — MUSRPICERE S 721k
BEDEKRES I, SR E B LK REM IR T G L oo T0DH T &b, %"é@fﬁ ¥k
FTAHH T KD pHIZ 11 BREDOMEHE SN D, 0 pH OKPSEEMICIRIE LI-5HE, MEAD
pH 1%, | T pH B EZ H W CHIE L7 RNC TS & 8~9 AL &?En:_én HFHY
pH o —I2 XD EMIT ZNICHERES LT D, 7272 L., R, BIXOBEORESE I X R
Btk Dt o — ORERMERERITIT > TR O T, A%RIZENL L 72 8R @ O RIB/K I E 5 5 & O g
FHIZXOVBRGEDRMELEZ X BN 5,

—o—2E%B 270°
=—6E%H 78.75°
--a--6B% B 90° (A1)
10 --v--6ERX B 90° (¥1M4El)

—<—10f& B 112.5° T
-+— 106 H 292.5°

pH

0 500 1000 1500
] (d)

4.1.2.1-8 pHDBIFELRESR

(d) EafbiEocrk

Eléé”é‘-é*ﬁﬂm (Ept vs. SHE) OHITEAER AKX 4.1.2.1-912R-F, T XCOHEERHR T, FiE L

(CEMME T T DM Z R LI &0 D, ZOMPBILETEZ KL D ERET D &

n’«ﬂééﬁifﬂlﬂ (TR (L L oo D EHERISLD, LL, (opH Tilk_7= XL 912, FEEFH
BAKD pH 1T EH LTEY, pH OB L > THEMIIEET L Z 00, ZTOEEMET D
7o OFHAIRE R T O pH I3 D AKE BN 2 e & L= r[WikEEM (RHE) (Ck4 2 EE L
THEP LTz, TORE (X 4.1.2.1-10) 2BV TH, FERICEMNME T 2@mE R L TEY,
FEMEA H OBRBEIIIR 2 ITECHEREICEL L T o /o 2 E R ST,
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X 4.1.21-9 BALETWEL (Eptvs. SHE) DBIEFER

X 4.1.21-10 BELEHEROAIFE/KEZEE®R (Eptvs. RHE) (2T HBHRADBELR

(e) E& (AREN., FEIHEE)

JEBEZFINZOWTIL, REMO BREN & LA v B =X B L 23HIIEFEE L2, B
B, RERAL DK 1 m BEN =B ATIC H 1T Sz L Ici%E L7 Ag/AgCl (fafn KCl) ZfE
MR OB EE UTRIE Lz, A v E—F U AEF, ZEBREICEID 7Ty ——R U8
W% PR, fT 2 &R & U CRIE 10 mV, A AP 1 mHz~100 kHz (2T 1~2 %
A2 1 [BIRREOME CiT 72, 72720, RO & & HITERAERMIC L 2BUARICE - T
1 mHz THAMEENNE L R D F~ODEERBO BT, 74 v 7T 271280 Rp 2HEET
D2 ENHEEL 72 o272, 400 HEBRIZ X HIS/h S 7B E CHIERPE A2 A, 0.1 mHz~
100 kHz O & H5cipe & L7,

HARENL, Beorr DHERER (6 BEH) 2K 4.1.2.1-11 1277, F980 HE TlHIEb W - EER
L. BRZH 40 BETIEHARANCE L LIZZ E0nn, D7e< & 15040 HREIFHI T R2NIE E A CE
MO PFICEIE L TWWRWNWEE X BN D, £ 80 HLURRIZWT L $-0.58~-0.61 V vs. Ag/AgCl fFir
Dz R L, £ 130 A LARRIZIZER —DfE & 72 o 72,

WIZRZJiA B = APERRO—H (6 BEH) #[H 4.1.2.1-12 [Z7RT, KA o E—F
AL AREBAOMEPMFIELE LT RBRBIA%K 80 HUARRIZHIEN FIEE L e o 72, IRFEEHEMA
IZOWT, HHT Rp & ©F %3 CPE(Constant Phase Element) D3 41][A] ¥ (2 AP Rs
DEINFES LEEEMEE A2 NET D L, 24 E— X A ZIFUTOXNTERIND,

Z=Rs + [Rp/ {1+GoRpDp} 1, o fAJEHKE, j2=1 (X 4.1.2.1-3)

ZORITHEASNWTK 4.1.21-12 DK I RERT =X T 4 T 4 T HATVD, HERTA—H %
HELZ, 74 v T 4712k 057 Rs & Rp ORI A2 4.1.2.1-13 12777, Rs 1% 10
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~20QemZ DIEZ R LTHEY . B —DHATIC L 5E WO 2228 kI3 vy, Rp iV
DO —b MRRE S L HIC ER L, BRHESEEIIIE TS 2EHlnm & R>oTnsZ L%
RLTWD, Z 2T SR ER~DOHFEREE 20 mV10 L E L CERERZ KD,
JE AR TS 5 L 80 HE DI T 5K 4~40 kQem2 13K 6~60 pm/y (ZAH2 L. £ 300 H
LIBED Rp DA TH H#) 50~200 kQem? (X, ) 1~5um/y ([TAHE T 5, I OJE 2 ORI 72
N OMEAEE Y — T OBRFR IR E DK TR I & 2 EEMEN K > TER R4 1
FlENTNDZEICEDEBZOND, O RKEXZBREWEETH S 60 nmly ITENRBR CHIZEZ S
ATz R R ER LA O R EFIRR A I3 1 2 IR B O RGO E 2L #ET 5, £72, K 300
HLIED% nmly FEEE O A3 IX8F L7=_> b A b ORI G L 2IFEET
%, 72¥, AR LBV 400 HLURFRITRER M %2 0.1 mHz £ CIAF-HEEIT o720, 2O
WEIZB N THRERMAAENELTEY, 74 v T 471282 Rp OHEEMICIZRHEFMEE
BGATNWDLHOD, EREC Y —%2 HWeEN, BEEEOHEMRITIENHRREDT —% L
PESLTEBY, ZRYURE=F IV ITRAEEEEZ LD,

0
-, ——6EXB45°
502 - 6f%E135° |
—o-6E¥ B225°
~o-6EX B 315°

(V vs. Ag/AgCl KCI

corr

E

0 500 1000 1500
B5M. £ (d)

M 412111 BABLOAEHER

1 ) 20
6E% R 135° . 1
e 10451% ﬁﬁaﬁ 0 i GEQE 1350 ':
£ i —o—82d E =
S - 203d
= 10%L ©—349d ] o —-20 [
N --2--685d 3
; -+-1077d g
§ 102 = ot
* 3 Lo
| =
4 1 60 &
N 10" L =
~ -80 [
100 L L L T R IR R EEUTTTT ERRETTY EPRTIT EERTIT R
10* 102  10° 102 10* 10* 102  10° 102 10*
BE#, f(Hz) iR EL, f(Hz)

412112 TifA v E—F O ZADAIELERHI
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108

10° L

—y
o

'S
T

Ro, Rs (Qom?)

10!
BRIES, Rs
10° : ; - : s
0 200 400 600 800 1000 1200
BERE, t (d)

X 4.1.2.1-13 Rs & Rp O#EEZE1L

3) A

EEM P OIREE, Koy, pH, BRI, BEFEICOWTAHEE o —2 W CEHIl AT
VN, AME AR Lz, IREIC WA KAl — 2 BVEST O AN ATRETH D = L Ak
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(ERHEEOWEICLH]) D=2 ) 7T 2R E00, BN L 0 EITR R 2 0839 i3k
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DS BB 2 FBT 520 OBREBEMORERNT L Lk, BEM 7 o v 7 BoRM., SR
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E%E I7uy 7l —0fERC A MR THREL TS0, HIHINELESY R A b
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HFOZEBZ OV THET 5,

1) T E TOMIERE
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EL, JJETOE=4 U 7HEFO@EAMEIC WA L7,

2) FEHENE

T R—= Ry TR OB ARBRIC T, FE Lo —0fEEBEALF 4.1.2.2-1 1T T
GEM7ZR R ENMEIZX 4.1.2.2-3 25),

_91_



JAEA-Research 2019-013

= 41221 FAIER EBEEMPORERY

4R FHAIc 5 8% AR
EIS &> ¥ — 1 |[$EEH 7 2y 7 NES 12 BEH
(5T FHl & 7)) N
=B - FRBRIAR O & A 1 |[BEA— =Ry 7 ik
(FRib 7 2 v 7 7 Be HARIT)
AN = AR o — % B 2 |FEEM TRy 7N 2B H . 12 B¢ H
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A TE RV TH D, ZOHMIZTr—7 Lo 3 S>OBREAREICHE S - IRMEEK OB
BT IERLTWEEX NS, BRI ORKRIZE- TREEM2BE L, 3 SOEMA
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fEE, AR TOBRBEAESIZ 16 um Lo, —F, OIS THEEEA—— 3y 7 BIED}
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TARICEDFERDZBELBEIIANDLERD D, YLbEXY T —2RBGER) 2@ Lz (X
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4.1.2.2-20) , PHRDO 72D DEBRIT, > — A LI D AT LV AROBRE IREINTEY,
Mtk L RE 2 > B E R —Th D,
— AHUBNEE St
AT TR (o7 mL A )
SIALEE © 2 —2E8 3 mxK) 3.2 mm  (Fe/vih 17 44488 16 mm)
r—T7nE MEEH 2m (3.1 mmx4.8mm) + U—F#0.8m
A Y =7 32 mmX@8 mm
M >—AE SUS316, AU —7 SUS304, HIfEE MEle =—/1
K 00.3x2 A
IBEEALAER - W HIRE 200 °C, WEVERIEE 250 C
AV — 7RI EEE 80 CMAX

412220 J—RBREXONEEE

—J7. R BI=@FMt =G ICRET 2% 6. REM &R — S — 3y 7 Ofl 7 1A O R H
WEmmBETHLD, AV TRHROTFHELZET L L, BEEFP—DOIMRITE L7
M THUERD D, o —I13EA— N — 3y 7 Q@ ik > TRIET D UHERH D)3,
V= AMTIEAT VR L X=Xy TR L TN =y VIERDBEAET DD, B —
REVEEBEOLDERETLHMNEND S, LLEZWITHEE H—E LT, TE—/L REZE
wxr AEE L (K 4.1.2.2-21) , Bo¥—FKMEIL, FEP (F 77 FuoxF Lot
TFuru L OIREISIK LT v #BE) 2EA L TR Y Mk, WS, IERE T
EboltMETH D720, LHICHR LTEBEOREDOBEE - HILOEEN RN, Fo, B
— O ER D AMRITH 1.6 mmx2.8 mm Th D Z Lh | A — N— 3y 7 38 LOREE M 13T
WL,

E— /b FRUEVEE %f
AT TR (oL A R)
SIALER - E—L R 4m (%9 1.65 mmx2.8 mm)
F—7NVE U—FK# 0.4m
ME : eisEs FEP =—/v K, A{f FEP
K 00.65%2 AR
IBEEALARR - W HIREE 200 °C. WEMERIRE 250 C
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412221 E—)LFEABERONEEE
4.1.2.2-22 [ZIRFERERE B2 oR~d, plITE—/b FRL, p2, p3Id AT v L 2y —2MTH

Do HWUTAKBZERIL, WO+ ARREZRVT, (21T 80 CTHER L7z, EHUEMIREIZ OV
TITARBRAL 1 T IR DS o D T2y, FEIEBIN BT,

B 412222 RERKREMNTHR
@LFERFE £ UFkF L v —

TEEHL. FBEM OBBEEZ FHT 5720, REBRILOBEEICHET A THBNICERE LT-, #
4.1.2.2-2 |2 HEFFOALEE, 4.1.2.2-23 I[Z HJEFF O Z R T,

_99_



JAEA-Research 2019-013

* 41222 TFETOMLHE

TERS R & 50 kPa
FEERE +2 %RO LN
27 TR +1 %RO LI
TERS T 0.25 mV/V (500X 108 OF74) DLk
FFA R -20~80 C
T At (B B -15~170 °C
T DR B +0.5 %RO/CLIN
HI ) DI 2 +0.1 %/CLLN
TR EIINE 10 VAC %7212 DC
HESEEINEE £ 2~8 VAC %7213 DC
A TS 350 Q+1%
H T 350 Q+1%
0.5 mm?
r—7 ) 407veL > 1m
S 8 mm Sodmir X 72 L
A AT 120 %
B Filkeg

Fo, FBEM T 0y 7 ~DOKOBAZEEFHB L OEKRORTEEZHNE LT, kR —%
FRE LT, AW CIIREM 7 1 v 7 OB G H O G KBOSAA 25720, U v 7 REE
MoONMS 10 mm (6B H), 29mm (7B H), 49mm (8 H) [t —%&KE Lz, #*

41.2.2-23 TEFDHNE

4.1.2.2-3 |2 & /KPP —DHEE, 4.1.2.2-24 |\Z~FEERT,
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& 4.1.22-3 BKFELY— (WD-3-WET-5EG) 1t#k

[EAapIRFS P10 R UATBER T
) 0~100 %
IRFEEKFE N 0~50 %H+3 % F.S.
MERIE 50~100 %f5 =10 % F.S.
7 s 0~1V
BRI I P 0~7 mS/cm
R ARE JE R +5% F.S.
7 ua s A 0~1V
I E wpH -10~50 C
IR P R +1°C
T a7 0~12V
g - IR -40~50 C
JIHZR LS L 0~50 C
NI+ DC+4.5~+15V
r—7E 5 m35 cm
5 280 g (=7 Eie)

[mm]

412224 BKEFEEHY—TK

TJEITRREM ORI LV RT 2 EE2 010D T, LHHEEEKRBEOER L L L2k R %
B 4.1.2.2-25 1Z~7, BKEEL EBICHIELIN L, P CTLESCEKREORM R ETFEIN A
HIDH, ZHUFMBAE — X —OEIREBE L TR Y, MEAEEILT 5 EEA TR0, BT
HELEFH L,

TJEFHAFH L2 E 3R KT b kPafRETH V| B2 ETe it FAK TR S 2 BAHE &
LTS, 2R T A g E I LTcREM OBMETH D Z &, TR ZHBETIFF L
TWAPINTHEEREENRECH T Z EBFRREEZEZI LD,

GIKEY P —DISEIZOWTIEBMED S 350 B CTRE, FHEFNZETERILoTz
7=, FHllZFTBY)- 72,
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41.22-25 BEMRADESKELLEHDLE EDREE

(DpH. Wb ICENM (Eh)

4.1.1.1 L0 | RO OFAKEZEZEEHT 5720, EPICH T KE=F —2&FETER
W, Z 2T, RBREEE EE) ORBRILN T A BB 2B D SUS E NI A~BTIA AR O FHHEEE %
AL TR Z TV, ECs & BT —2 2RI L7z, X 4.1.2.2-26 12 pH & Eh OFHAI
fERORREEbZ R, pHITB L2 T THER L7z, 700 BAHEDIX ERARA L0, R
BRILNTT pH 0272 ERZ5| S ZFTBGUIEZ I W, o FmnkizeExbh b,
%72 Eh 13-500 mV #2E Th -7, Eh OffEIIfT8k 1.8.2 DX 1.3-3 DE L VKL<, FHllgsEE O
PO BEORREELH Y Z2EMEE LTH S, Eh AR EHF L TWLESIE, 7 —FEINDT7Z
B, SUSEMNLREHIFNKICRBINT-HEBIZL b0 TH D, sHllg25 & BB, £l
TR A DN, 7 ) —=2 7 % EhE LTz,

(a) pH (b) Eh
X 4.1.2.2-26 FHEFLA®D pH & Eh DREEEIE

4) F=Z ) TEROE LD

HIBRBLH 5 TR LA — S 7 GBI AR T, SR RLAGA A 72 4 R HATE
HRCoN T, ABRBRAE L CRBNMEEE L DD,
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O FiEFiE

BEM 7 vy JNEICE P —2RETLH25G. 7oy ZICFPDRA) vy bERITDHZEITED
Thb, LAY v NNOE U — EREMEIIIBRENEC D720, SO O RS Z L2
FETHDH, AHRBRTIIRAY v FOKE L oS —DEENSOBREAERKAZEH L, EBRIZED -
MAIROEEM OBEEZRT Z & TANTOEELRGRIZ, ZORE, B —EU0%EIL0.45
Mg/m3~0.6 Mg/m3 2% & | #&#if 7 1 v 7 D 1.6 Mg/m3 & ik L TRBE TH 5, #HEH D)
B IIENEIT L CHERGFET 2L 0O BmE L H L b, B h—D 20 b 03RS
JEDEEBHM N TEAEINTZbDOLE LTIRI BERNDH D, Z OFEIZ OO CIEBREIN O % e
RS D 2 L. BEOEWRHEERLE Y —OIREICH 2 DB L NRRR THRA L T X,
FEBROEEM BRI HFHEAMEE THR CE D LT D ENEELER D, &EH
W ~D T o —OFRE TlE, REHTOARMT TIEEZEAT 20807 5KD 1 225 %
LD,

F—N =3y 7 JE BT TR RSN T2 300 mm, FERFLINEDS 550 mm Th D, D78,
HHRUZ LD FHACIRBERR OB N K E R L o T, 2 DBV —%2 T 0y 7 NICEET S
L KRBELERD, ETITETOREMMRNE S TR RtV o il L H 5,

© Ffn

4121 TEIA v E—F U AFHHHOE Y —% 12 KRE L TWDHR, KB TIZ 1 KDHD
U —bH 0, B —2EE LGS ORBERHDN RV, BRHOREBRTIX, o —23iE
LCHMEICEREDEOND LT REPMETHD, FAhEg~7 7t AT&% SUS EFiTky
=% WIS E BT 5 2 ENARET, B =Ko A EWIRICRET 5 2 L3k
Too HORLFNEHMANTROBEELOERK L H720 5508, B —0FmE WO BAENOGITH
MR THDLEEZEZ LD,

4.1.2.3 F&OH

GREDH T ERBE T T 2B O B AR BRI X » TIRALMEEREEICB T DEEDO A — =Ry 7 D
JEBRHm T IEORSFE, USRI, £7o, BEEMOB RO RE —MEIc > Wi, B
EDHERBENTRD IR o Te, A% ITREM O K~ ER 2B I8 T 2 E &
AN = AL HONWTE SICHREE D DLERDH 5,

Fo WBEALBRICHT DRERMPEERBIC OV THEEE -2 VW TE=FY T
ATV, FEER PO/ K Com A RS Uiz, B, Koy, . pH, BbiEtE, R
FENCER L TCHIRSEZIIMBEICEE Lo —Ic k=2 U U 72T, o —IZ
XU CEHAIO R, FHIME O 24, THAESE 2R T 5 L & bic, BEMPICRET S 2T
DOYEER, EEZ L,

B ZORRIE, BIRT XX —T D OZFEFEIE AL 29 F5 5 L~ VG EBESE & O
HUE L2 BT D EAT BRI F ALy o A T A T s b B BRSE | DR 2 —HEZ A TV 5,
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4.1.3 YEBTHER

— A TRAEIHMREAKETH D | IRAE T OBFERBATIZRBR R OJERN XERI TH D Z &b,
& LU PR ) O MU ALy DRI RS D 1 DL LTEZ BN TWAD, ZD=wH, JEaT
DO~ ~U 7 AT DU - PEECEE) 2 59 2 72O O ERDSFEIMNE TR Tl TE T
W5 AAED.05.60, —J5 T, JREICHEEEOEIN B BN RET HHAITEN O OEEHBBITRE &
D ENDHY ., FRETEE R OB ESCYUEIC > CTRET D IREI A, (EDZ) WIZEK
ENDENENEELRBITRIEICRY 952 ENMLNTNED.910.1D (K 4.1.3-1), L7z2-
T, A EXRITHIE Ly DL AT 5 BRI TR L e 2MERBITET VEMET 5 LTI,
PR FEIC I T DI - WE A=A LB RT DL L HIC, A= AN EE KFTHT
IROACF VR A E O BN 7282 L, SN EICB T 2WEBITA =X L (BEOE
WHZI LI - o HEIN B RiE~OIGE . Bl B Rl O AR E M~ OILHE) 2 57
TLHOOFEEREMTHZ EIFEERRETH DL, ., EETORNE Z55%E Lz
JEALE b L—Y—RBRIC DWW T, ENAVG @A EFINIEE A ERnZ L1290, HARENTIE,
W N b—— % W AL E R O FE a2 R /R A B & 2 5 &, RERNLEE vz,
JEALE N L— Y — BRI 2 2 2 b EEARECTH D, Fio. MRAEHE O HL I A i
D HFRFIZIE, #EEREEC CHa R CO: B FITEF L TR Y . TIOIEGE T ARYLE 7213
A=V AN E VENBREND ZETRT A TEHZENMOENTNAZ Lnd, MK
JEEZLE/HTITY FL—H— B (XA R— LB T v oo AR Tk, by
ADREBLEBE LR Z2E T 20ER’H D, o0 RERE %, NMRIEDOTEE % FH4
LRI E ., BRIREE N80T 2 MERBA TR A O®AE ) 2 HAY & LT, Bt URL
DVEPE 350 m FAEHLEIC T, ARAEH S L OENE 23R L LI FALE b L—0—akBR % Fhi
L7

B 4131 BEHRIIETIENEZN LE-YERTREOMEE
(REIFM. 2018) ™
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4.1.3.1 EBREGMWMICHET5MEBRITEBIDHER

(1) ZhHETOZERE

IR ETIC, W URL THRAG LIZIRED a7V 7 axg s LEENRRICL D, 2870
FOPLRL, WERHEDFHEZ 1T > C& T\ BP0, 2o, ZhE TOMENDL, XU b
FA PR EZR—RIHABPED SNVTELRE LI (T4 F, AAZZAR) ZEEKEL
72T MEFE 901005 I LV | BERNREBRA 7 — Ui 2es T OIUE - JricEs) (51
FUNNE, BEA A U PEBR RSO, I S BLARER DR B AT ESE) ARl 5 Z L AR L e o C
B, THETIT, 282 A A O FENILEAR G X OUE SRR EDA RGN TE TN D,
— 5T, FMEICBWTEEEOEWT — 2 2 B5 T2 Z LIFHERERHEATH Y | NI W T
b, HEE N L—— 2RI LR ERBR L Th T b & & bic, FALERBR O E L
BRI EE FI T 72 B0 S IC e oD STV 5, bAEICI W TR, BdE R L
—H—ZFHTE VR LEBRE L., SAaTO5HEWMRE X ZBR L. LT, LERNMKEZF]
MALUZEIC, WHCEEEOEWT — 2 285 L, I E CTICEE LEEBBITET LT LD
EROVCIM SN RT A—HEHIE L TW PR EELRPFETH D, U EE2BE . IO
BB ZRE LTz,

< JFALERBREE RIS BEFET T AB L OWES - JEE T A — 2 O AT OMERR

« LEFNAR b b —Y— D AL R~ 0 36 P O e Re

(2) EHENAE

TSRO, MREES L2 LI, SFERBRSM (R 4.1.3.1-1) (2B DI - IUERHE
Z Rl 2 7 IR E LR A e Lo, IHIRSA—U U 7 HomE R EOEWTH DL b
DO, EARMITIFEE 4.1.83.1-1 IR T LIS, JUAEBENOR—V 7 EHHI L, > 7Ry
F— TR S - FBR XN b L—Y =g ik E 9~11 » AREER I, fBRXKENICETS
L—H—IREDE BRI L1, £7o, TEHGRBRIE THRICERE U7, BRBRIX 8 BH oA ikt
HIZBIT D hL——DRETe 7 7 A VERE LT, B Sc BRXHEICEBITS FLr—%—
REREMHRE, SaRBPO N —V—RETR 7y A NVERRT 4 T 47T HTET,
HEWRBIZRTT B4 b L —T— DI IEHREE L ONGE iR 2 HH L, BEEO R TR
NIZZNBNRT A —F L DOWBMREEEZE U, FALE R 7 — /21T 5 3 E I~ DG - L
ETNVOMEAEDOFTMEIT o7, T T, BHAFIZHBITHIE - JEHIZ DWW TIE, k7 HRO%
I Z R ATz B EEE I OB IR 1 O f B KB A/ 2 B 58 L 7 B EEILHE 7L
EATANBIORARAZ ZA N DA F U IS B ERIZERE LT CAE7 /L (Component
Additivity €7 1L19) ZBE L=, Kt E ERE T 25T LT e —F WEEH L, £
= BEFNAR N L—Y—2FEHT 256, HHFTKPFBIWEAFICEENDLI NV I 7T TR
O N ARKEIZIS U ESE L2 BB L C, @ N ——Z2@RTIOILERH DL, Z
ZTIE, AATICEEND NL—Y—D RNy T T T RREDBIGE « JERNT A —XI2525
WEORMNEI T T2, BB T DB, £ 4.1.3.1- 1R THEMESLEERBRO 5 B, AL E ILE
AR ORER X EE SO 27 V) IR RIFCToh o 72 D-05 FLOFERIZE SO T EHHERIZD
WTHET 5,
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= 41311 REUEBMLBARBREG—E

41311 HHEBREEDOH TR (D-05 FLOF)
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(3) Hi

D-05 fLZ& x5 & LA E IR I3 11 » HER L, BBREMEICB T 524 F L ——0jR
FERET — 2 A BT 5 L &b, FALEEHERBRZ IR ELSEO 2T U 7 (9150
mm) Z1TWV, BRI L7227 ONENZIER - IE L7 FL—Y—DRETa 7 7 A V2R LT,
INOEEGLICRERET — 2 LIRET a7 7 A VIS E | 1 WITEAR R TREMASMHNE
T LR CONBTRADHBEMRERNET 4 T 4 7352 81K, EIEHURE (De)
BEOUE SRS (Ko) #EH Le, 512, EBEOFRMERBROEKRIIMFERTHL Z &0
5. 1 R HFEEEAE R OB R (K 4.1.3.1-2(c-1)) DOfiEHT % GoldSim =t — R20|2 K » THE
e U, BT IR R 0038 S FEN IR ARELOUN A S BAR B T TR ORIl 21T - 7= (X 4.1.3.1-2),
ek, HEIZEWTIE, o hL—H— LR L CRARBERET — 2 BLINREE a7 7 A
NT =2 BEGESNTz Cs & Sr 2Bt 21T 72, TORE., 1 RTEAREER E 1 kT
JERE R DM R DT DO TN TH Y (K 4.1.3.1-2(c-2)F L VNe-3)) . 1 R ITIHE AT HEAE T D fiFT
T RN Z B ASHNIER TR Th D 2 & A iaE LT,

® 4.13.12 D-05 ADREHEHBORBAR (), 4 —/ \—IATHHOBHRED)., H&
U1 REBREERE 1 REFREER CORITEEOLE(Q)
(EFHHtE,. 2018"0%—&HT)

FREORGLE b L— = BROMNTIC K > TIH O NTCBET S ~ Y 7 AR OSER e R D FE
IHIEBUREES X OMUE B fR T — Z 12D W T, BEfFO#E R 19.10.20 L bl 2 [ 4.1.3.1-3
RS, ZAHD 3 HODT—Fty KT 59 2 T, MREHEEM T AKOA A4 D
EHTOEBITMZ, JRALE & ENHERTOM /KD pH OZERIZFFICEET H2LERH D, £7,
Fet A fE (I, Mo, Se) (XEMITIE UIzEA A U HEBROENEEMICHGETE 5, 70, BiA
FrTHD Cs lZONTIE, TEBIRE DB A A IO FITM A, DEAREOMEIC SV T, 3
OORBRTHMNREETHMENMFONTZ, Z 2T, Cs & I OEIILBREEFALE & BNRER &
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THETE, WTNLFEMEOFPNETRLS 2o TEBY ., JFMNETOSREICLIEETH DA
BEMEDSRIBE XN A, — T, Ni/Co XX Am/Eu IZ oW TCiX, ZORMRMITEMTH Y . IEHRE D
BN DWW TG L D BRI b FREDE M D22 E | HEARBOEIIZ SOV TIRNLE & =
WNERBRIZHE T 5 pH O ZERITER T 2B LOWERMEOBLIc X B L EX DD T2,
INHBROWE « JEBFHE~OEEBEZIRIET 5 2 E RSB MLETH D, ARFTNHD, BEFEO=
PRSI & TR B BB R & O HEIRGE 28 U, FRiR A T /K C OB AL IR RE 23 B fli 70
HDO., I. Mo, Cs, Sr T oW\ TIE, FERhILHUREIS L ONGE SRR R —E L TnDd 2 &)
O, JRAERBRICIB W T HIE « IR EZ IS 2 ECAER R T — 2 Z RS TE L 2 & R
THELHIT, MFEO I E TIRE LiZE T ANFRAE A 7 —/UZBIT HIGE - JhEEE %
R 5 BT, EMARRETH D Z LR TE 12,

R{iE:D-05/350m EM:D-05/350m EPHN:HDB-6/500m
(g:0.42. pH:7, I:0.11) (£;0.42, pH; 8.5, 7;0.11) (£:0.38. pH:8.5, 1;0.23)

12,5539 AN
| 1 T

1.1 >

N

107 i
0.47 ‘\
1

1073

DN N D NN P 0 Q N @ NN G\ O > NN NN LD
ANV A AN AN G S A AR SN AN R A O R AR PPN
OF N g0 a% & 4 XA NN N O
X R & Ay cﬁ‘\%‘\ \é\o NP Q"\@\Vé‘\

4131-3 RUEESFIUVERILHEBRTHEONE FL—Y—DEMILRFRY (F&/-)
ERERBRFREY (FRE/N\—) DR
(LEPDEHLLERICEH TS e [FRERE, | (L4 4 U5RE )

L ERERIZ W THUIRE b L —S— 2R AT, LERNMIAZ W b L ——R B %Y
HZERTIZT, BELEHTTARRLEAFIINRN Y7 7T RELTEHEENDIRBICHERE L Z
OWERBATIHMA~DOREEZBET LML END DH, KR, SREXIGE Lz b L—Y—tROREIC
BWT, Sr, I, Co [Tl NNy 7 7 Z 0y FRENRE L, REBRICBWTlRinanz hv—4—
BRELENY I 7T NIRELODERNH S LIS IRWVWERIELE RS TWVWD, ZOREHRT D
72, K 4.1.3.1-4@IZ7 T X O ICHEROMITERRIZIB N T, Ny 7 7T 7 RRENHIENCAT
1E9 5 5 TOfiEMT 2 GoldSim 21— RIZ K » THEME L7z, K 4.1.3.1-40)B L)z Cs & Sr D
FEREGIRT DR, MM L —P—REL Ny 7 7TV NBELERNEL/NSLS, Xy o 7T
Y NIREDOREBENRRKERD St OBAEICBNTYH, TOEEIZNIERELL NI D, &
EFNARZMERT 22 LT, ¥ 4.1.8.1-3 TRIIER - INE T A —F 25T 5 TR T —
ZETAGTHIENAHRETH D,

ik X oz, RERNARZFIA LA EILBERERIC L 0 . AR OB RE IR T D8
o UERHEZ T 2 E TR T — X BENAEETH D Z L&, £, Bz

- 109 -



JAEA-Research 2019-013

TR HSE | BRHAEM A BN E LTI - JEECE 7 L O I L 2 fiFHTRE
Mz AT - 7ok R, AP REN M- B 2 5 b b L—Y— (HDO, I, Cs%) 2o
WTCIEBEF ORISR L ST 5 2 L h | BT WL RN FIEDIRALE R & — /L~ D H
MNAETH D Z EWREniz, LL, Ni, Co, Eu EWo7z—#dD ks L—H— {2 oWk, ik
FIFITHE D BE OB SO, ZHUSHE S DR D EAL 7 ERRBRT — 2 1T B 52 5 2 Tv
HA[REMENH LT, T b OBRMEOFHMEZ D 5 & & HiT, MBI DB FEOLdE L X
LHREND D, £z, MHIFEFEIRSCIMAY S & SRR VB BRSO F O R EMEICER L7
W& EBETNOREENAEZRKD BT, 20X 2BlRICHEB LICii 2 5 %175 BERH D,
S 62, BHIRZRBLRIZEB T 2WEBATRMEOEIZONWT S, %R L TS RERH D,

O - M REEOS Ny TSN RE
~ BRE&H AQREELH
1.2 1.2
d o ElfE
» "
1 L —BG# & (GoldSim_MFF) 1 o EIE
—H— - - BGk# & (GoldSim_MHR) —BG#&E & (GoldSim_AIE %)
(b) hL—% S 08 S 08 [N == BG*%J!?GOI;Zim ZIEES)
1 T R 4 *
w06 ﬁ 0.6
g‘g %
& 04 f % 04 |
02 02 |
0 : : : 0 w w
0 100 200 300 0 100 200 300
Time(days) Time(davs)
s * 1E-5 1E-4
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422124 FLR—K/ X)L (KE) LEBREXRER/ XL (B Z?IfEE [Z& DFREMDIRE

X 4.2.2.1-25 LEREAMERDESEE PEMEEDFTEMICHT S MILR—F/ XILDOHE

@  PEM D[R (FLESN ORI Hif

ARBRIZIT DEUL (BUEA O 13X, EEAEEOM TR TN L7z, PEM Ok - & &
Bifie LTRE LT X7V v 7 HAOEBEBEBEOEFRRRORRELEE 2, =TTV 7
% 10 #fii 272 PEM &~ R U U 73 2 B & . YUEN CE B 582 HEtE - 253 2 s o
oM - EEEEARIELE 19 (X 4.2.2.1-26),
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422126 TF7ARF7YUTARDPEM DEE - BUEE (EH)

—WKPEFESDIZIBNWT T RXT U UV, D oREHENBENSKAETHH STV 525,
T EREE COPEMOEEIZE A 27201213, YUEWNRE CEET 5 2 L 2R_ T HME R D H, Z
NE TICHER R OYUE~OEA 2 B9 L L7 BHRRBR N EhE S, B E TR T
B DR YIE S, R OXKIAOME e EEITEIC S 2 2B R 7B D720 7 L v A
F=ay 27 ) — MUOBERILAIC CEBEE~OT X7 U v 7 RO ARG Sh T,
AR CRET 2 GBI, FEEROHM TRE TSGR Ina 7 U — MU, S 612K
MFEEM ZBRE LI R DR & 725 Z LD . ERROEIMGBRIZENL D SRIBRYHE2 TO AR
15 it | T IR O FRAF D B O R iR ek iR10 2 Ff L 72,

TEE O BRI Z BUGT 2720 O TERE: COERERBROMEA X 4.2.2.1-27127F, REBRHT
WA Lz 7 U — MUET GHYE) 18 LT, ke E =g L R0 77 )
VD B AR U/ N O BRI E (EE IR0 AL, K H 0 O KEEN 10K
THERR SN D FERE BRI E & %5 U< R D &M CTETRBRZIT 72, RBOKE, SGT#%LI-=
Y7 )= MEEICBON T O T AT Y oV R CER SIS ARETH D - L ERR L, £
ToFTREmE O MR B IR L7 EATRIC B T 2 S| HRELMG 'R EOT7T — 2 2 BfG L, FEEoR
1B, EERHFEEIT R LT,

(a) ERHABREE (b) PEMLNDEEDETRER
X 4.2.21-27 EZRFHBEHIKR
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R ICHRA T & 2~ HEE TR L7cix - EEERE 2B E0E 2 W TN Te, X 4.2.2.1-28
WCHBRYLE 2 ICRRE LT R_T7 U v 7 O EE - [BIGRERIEE & miE i Ee 2 R~
ERARBEE 2 LTS LT — 2ot E TOEKAH T L PO 4223512,
TT RTINS T D IEME RO R E AR L, i PEM ORNGER %2 5 L 7= 1
2K 4.2.2.1-29 |21, BB, fE PEM 2 B OGRBRYE 2 OFRNCHEE - EE T 535
% S5k L7,

X 4.221-28 HARHE2CHRELEFE - BNGHREE & ERIEFS

(a) [EI4RAT (b) [EUR#E
4.221-29 HRERHUE 2 [2H T H1EHE PEM O ELGHERDHRF

(4) &

FEEOHTREICB VT, AThEME X - PEMGROBRERIT O FGERBR 2 M L, AT
U7 OFEE - WEHERR EDOHIERICET U T OMREG,
1) A HLERLE X - PEMJ7 O # S 5t

WA HHEREE & - PEMA RO BEFTNIC W THEFEREE CORBUR A & — /L D EFEBR 2
MEL7z, ZAUCED, DRETHEZE STV AU FLEE & LA hLER E X - PEM
XDO2 oD E BT LT, EENSEULE TO—HOBERMOERIED BiE L 257,
2) EE - SEMERR E DG IER

R COEFERBRIZIESL D, IS T PR A F2h U BT o LM OB IR D 2 (8 0 1R
NTA=H IR L ARG LT, M BB O ERTE T THELYT 5 T T RE COELRR 4
FEhid 2 FINEIT, BESIFOEMAFE DO TTiEwm L LTHZITH D,

ST, Wk - EE. BUESTRS L OMSEBINoREAS T a L EE D T, mEbERlO
Bl 7 & N BEFAR DR E FIEF O FZAENRE TH D,
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B, ZORRRIE, BFRTFF =T OZFEERE R 28 FEEHEL )y BN A S FHE
AL IEILIR_I’“ET AL - P EEALBAZE ) [P 29 FREE~ 1K 81 4R L L~V IR PR FE)
SEOHIE LT B D H PR S T - [ TREVERR A - B S EEALBAE ) O R e —EE
ATV D,

2 EB N

1) EREN A 7 VBIFEEARS - D DNENTEIT D B LV B BEE Y b ALy D S A HE A —
H SR ZEBRE 5E 2 RER D £ &b — 4yiiit 2 Hi= ALy o T2fEdl, JNC TN 1400 99-022,

1999, 703p.
2) JF )38 BB ER IR R A i&F%%%%@%ﬁ%ﬁf% (2010 HFERR) —HEREINIC L 5%
7o HIE Sy DO EBO DI —, NUMO-TR-11-01, 2011.

3) MRFPEHA - %Eﬁ@ﬁﬁ?‘?@%@%%ﬂﬁa\ﬁ:%ﬁ“éﬁéﬁﬁﬁh
http://warp.da.ndl.go.jp/info:ndljp/pi1d/9395049/www.meti.go.jp/press/2015/05/201505220
03/20150522003-1.pdf, F-uk 27 4 5 H 22 HEERE, 2015.

4) JRF IR - ERE IR & — Wk 24 FEHUE L BN A S FHE & LUV
SIPERESEYI B : Loy o AT K TSR AL B % IR = LB s N TR

s BRI OBRFE E=2 U o T EANOBRFE TRk 19 FE~FRK 24 FEEORYD £ L
WEE, 2013, 222p.

5) /IMKIEN, FEHEREES, AERFESC, e, ks, BEMEME, SIE i — . Mg ERE
FRIE S F TR D LN IC B 2850 — jFEEZGEEZEJZST@I%i (FLFHFSE) , 2015,
JAEA-Research 2015-018, 2015, 14p.

6) JR T I BRELRERIRAE - W 7 — SRR 26 R T ) R E MG AE - NS R Y
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8) JR T NIBRELEERRE « B E L ¥ — Wk 24 T R E MR AR - AR (M
JE L5 ;afﬁﬁin%ﬂ**kv*éiéé) WEE, 2013, 98p.
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4.3 wREHICHY S HIEE DREERE N OREL

i AL IS B4/ MEREREN Tl A8 OIS I T 2 A OREZ @Y THIF 5
ZENEETHDH, AETIITIRIMEA RN GFET D0, 215DV OIS HITELD
AFEZDE/FIRWVAREER S D, Ll 210 OWENRERIIZEI 208 5 & HUT T R
HZEFHEHE L, Lo T, W2 A0%ICEY AT E, 1R - EIEElc k- TEnH o
Wrkg OB KIEN LT B AHEEZ BET DXL ERH 5,

Wi g O FKVEITTE DEARRICK E KGFET D, MEMERIZRETE 2 5 & Mg D& AKMEILA
SN EH LT 0D, IEER BT OSEIXEKMEN LR LIT< W, £ U DB MM EM:
BT, BEREOEATRE, Jo/1, OF R, IREZR KA L, FRICHERDS 132 ORI EE
@zm\%ﬁ%&%%ﬁéuu<wﬁﬁﬁﬂ?1kmu& IR FEL D B, DX D IREE O

JEITIRAE DB AMEBIELS . RICHWEAENN - & LTHOAEBEISEARMEN LR LA LN EES
hé L33 D BASHIZ T 3B 1T B REE OIRFERR EICB W T, 20 X ) MR s OKER « J15A978
FEERE ) 2 U B E L, W ISR e REE OMRIERR E 2 S EITHRET 2 Z E NEETH D,

Wi g D ZETAR A E BT D80 OTREE - IS TR ZFHAI D~ v B VAR /R T A —H T
fRIEfL L, TD/RT A — &&%@@éﬁ%@%f%&h@%%@ﬁf%’kﬁf%hi W55
PASH T D8 DT KM DUV CHBLEM ZRRER EN AR & 72 D, ARUFFE CIIHBZ BN kT3 5%
@bﬁﬂﬁfm_ﬁwckﬂgﬁ%”’éﬁ%%% UToZ L w=Ed 5,

- Wifg DO TEARA A AL T 2 0 - ISR EE O FREE L

« Wi OB AKIEDEAER 78 IR & RS L O BIRMEOEL L =50 (RRERAI) DRSS

- JFALERBRIC L D E TV OMRGE

ARRFFE CIIWTE OB KM E R EZ L T TN D 0, HBOBKEIL, Wi OB KIEDR R 5,
Wil oKL EREMEIC b RE KIS NG, Bz X, Aoz T, 72 & 2 BB DEK
PERE K TH, T OKEZHEREMENZ Ui uE, i o BEARR 2255 KPR T 5 2 O FEF I
RWNBAKIEE 720 5 5, 2D X9 g LRAOKBEAERIEIC OV T, BilEk, =0 1E
72OV THRHFBED b TV DY,

4.3.1 HEOEMHKRZXEY HEE - B IKEDOHERL

(1) ZhE TOWFERHSE
Wrig D2 TR (WatER) or IEPERY) 2 3L L 5 D58 A OFREE « IS JPIRRE &2 KT HREE D Bk 2 7257
FTCINETITREINTWD, UTIZZENLZINZET D,

— A R A SR TES ) (Mt LR EE EE)

BRI=2x—8ifi £ 58 B2+ 20 ER E I 172-3)

i B KA RS+ BUEA hEnEG ) G L)

ST R B AR DR P - BLTE SR B )99

JEREBRIGE O & — 7 58T I 1T 5 O A (EVEEE)

— i EAE R RIREE (MatEE)

Inal=

o1 1] & WiJE o 7234 ES).9)

SR« AWIREE AR & T — L[ & D EEE0.1D

A I T 15 057 T B AR R g 12).19)
o LI5REE b (competence factor) |3l EAHTREE &2 AZhEREIG J) TR LTZME & L CTER I N9,
TARGHFCEISHONDIEETH D, SHEISNTEADBENLFHETH LN TEDH72D, ##
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KIESRM 72 EHET D2 STk 0 HLsREE L o 434 % HIJE D 53 AR 1 F- S T LB R 5 (2 HE
ETHIENTE D, Ll FFEEITFETRRICRE GREIS D =KER) ZEL Tk
D, TOXIRGIIRENTH D, Fio, MILERELIX, TOMEI/NEL DT EA T HERIL
JEMER) & 70D Z EDREE SN DN, EORRE/NE < eV WrE O AR IENER) & 72 5 M 30E
MTIEHRL, EBICAEHEREOEEDN, &2 WITEGmOREEM T A21T) 2 IR TH 5,
SO, —HiEMETRE XY A A X BE, OTAEEORELZITOTWEANRETH S
19.160.1D.18) L7228 T, MR b I3 ZhER G ) & — Bl EARTREE & v o FRIRADRR E LR
TA=EEHNTWDLRENRSH LT, EBRICERHKXZ T 2HE L Loz S0
TIE, ZORBEOREINEH 2 (4.3.2 H 2 M), Ingram & Urai (1999) 2% BRI (Brittleness
index) &9 HuILIGREE L & B 2 FEE (MULTREEER A2 2 1% L7 EICARY) 2422 L TV D08,
ZAvh LR &[RRI A AT D,

1 F% . (overconsolidation ratio) 1 E /17058 CEL BN HIEE T, WEELLI 1T
HIVUTIEVER R B BE S D, LavL, REOHER S TITRe/EMIC K 2 EEEA b Z 5
7o, Pl 2w RKEE LTV SR (ThbbilEg=1) THIEMERREIC2 D EIFR L0,
Nygard et al. (2006) Y1, Z OfAIERIZ X DEUCIER O EZZE T H72012, BNFIERT
oD% BRI E 2 BIEOSREIC I TR LEE B L-iEsE & U TIRRE L7,
O HIEMLTWD LI, SREIS I EHWDREE T T 7 b= 7 7 KPS I DAFE L 720
BERELTWDTIED, 77 b=y 7 RSNV EET H25ICEOEERBHAT 52 L IF@ET
AR

ORI ONTH, WS OPORERH S5, FlxE, AaDOEMABRIZENTE =7 M
BLHETOOTHELIEME (ductility) EERL. OTHEDREWVIIEEHENRER L 725
ZENHEFOSHETIILSHLNDIN, ZOOTAHEIFEERFIZCE > TRELS BT B0,
B L OB Z2BEM T NEE LV, SLL OB ClE, A OEMEIRE 2 5 9RIEE Chr L 72
EMEMEREE (brittleness) & EFR I AL, MEMHEEN @I EMEERRBEENE T D Z Enmb 5
2, ZOREITERFEEZAHEE LTS, HEORmWH FEBOMBEIZE T 5 2 & 13
81Tl 72y, Renshaw & Schulson (2001) O3 1tk (0s/o1) EEEHEL L7 ONT Al E 2 /3T A
— 2 L L CERHENE OTEBARBERMEZ IS LTV AN, T DEIEIRE & ORI 23 8
L< . ZDINE 72040 OHEE DN INEECToH 5, Misraetal. (2009) 9%, o1 Fm & Wi 72944
JE A2 TEARA L BRI, MDY 45°LL R 72 & Wi ICIEE TR RN A U W2 LA fE LT
D3, A & OWIE A BB 2> D RIS R~ 2 2 & IXBLFER TIEAR W,

ERUSN O L LT, Wi ORI (MEMER or IEMERY) %2 3KBL L 9 DA A DFERE - iR
BRAZRTHEEL LT, AOEBZONLEENREIN TS, Bourne & Willemse (2001) 10
AR « B AW & — L HOFMIE & OFEEZFEE L U Cafa OEREE o Bk %
TEREACHEE U, SIoRE & AWM OREZ B O 20 U, SRk IMarkmE, A Wik
BTNt E R THIRDOE T DOFEEE L 720 9 51920, F— L O HLOLE TR & OB 72
BLEAHT N AIREIR N T A =2 THHZ L bBET 2 L2022 glik « HAMREMR L £ —L 1 &
DB, 77 b=y 7 RIS OERT 55 THRE O/ WETBERI & O E &r 72 BT
NA[RETdH B AREMED EV, Wongetal. (1997) 2B G705 77 { (o1+oetos) 13} &5 5 £
FEARGREE ChR L7246 & L TIREL TV, Wax AW ENERICH W CRIFEE & Ak
N& DBRMEL LS A TV D, FEHEBERRBEL RO L7201, BERNERICBWNTEZ R
WREfR & 95 DB TENR . ZOHES EFERos5I5E « B AWER & T — L[ o HLALE & o Rk
ERERICE DR IBEE CThd D ATREMEDS mV,
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(2) FEhiNE
Fak DBEFFIE A B E 2 Wi OE AR (MElERY or IEMER)) & B2 3 5 R « IS JTIRRE DR
EEHLERFHC LD BER L, 202 =ENER SICX Y REET 5,

(3) M

Wrig DETEARR (MaPER or IEVERY) A SCELT 2 58E - IS DIRIEDFREE A2 LL T ORRFHI K-S\ T
EZL LT, FL72X 912, Bourne & Willemse (2001) 1073322 L7=5|9E « ¥ A WrhiEE it &
/L OHLDALE & OFEREE, Matkaaik & Motk SEtEER RO R 2 HEE T HBRICEI TH
L FIREPEDS VY, A B (T MEME—SE M E R Sk & SEMESEI D BE R U S\ T 72 v 5 7275 Barton

(1976, 2013) 2329 Critical State (Tresca OHFEEZLI:X° Von Mises D[RS L [FIFR) 2°3%
DOERSM & LTl T& 5 a[REMEN $H 5, Barton @ Critical State [%-E— /L DA gh#R 23 /K -
(272 D8R0y EHET DO — LHORETERZ S (K 4.3.1-1), Wongetal. (1997) 1204
U788 CEBAR NG T % S5 R R RIEE TR L7ofE) IR DA ORAESME L ITIE
—#3 5, Lo TARIFFE TIE, 4.3.1-1 TR T LD 7, BHADOSIRIEE CEEL L7t —
VIO HDALE Z W g ORTERERZHEE T DO ARG L LTEREL, Z0E— /MOl
fri& % Ductility Index (DI : *FEJHRNIET) Z 51 RIRE TR L72fH) & L TER Lo, SlRMET
JEAG | HRRBRIC KLV AEGITHETE2MMETH O . —EMIRE & X TH Tt A X000
FIRPE DL Z I FIT W 20, F7o DI IR O 51 9RIRE TIiX7e < | S ER O 53R A 1
WTWDER, ZHUEUFOZEEBELTWLHDTHD : (a) BENENESITE, K0 Mtk
BIRERREZ DT W e D BARMEDOEBIEN R R R Z M5 721X, B ORE 2K
ET D2 ENMETFIRBAE TEETHS, (b) 20X )2 EER. BNV EER2 KA K
0 Wega k L7-Wif@ = 7 o5 Tide <. ZOFEBEOEBRIITET 254 A —T Y — CBRITHER
NAHZEMBNZ L LEET D, (o) BAEHMOMEILZ B LI/NT A —ZFENAETHD 21,
DILIZA—Y V' THETHE LN D NFHT —% CEADOLIRIRE & g DF LT & BRI
DWTLEMMZR~ Yy BV RARETH O, MUEMEREL B ETEL, BEMNR~ Yy 7
HLARETH S 2V, Bourne & Willemse (2001) 10%° Ishii et al. (2010) W|zi-—>5< & DI>2B

(B=—Hff EAHTREE 5 | 5RIREE) DORFICIEMEFEK, DI=2~2B ORIt —IEtER Ik, DI<2
DOWFIZHEMEFEIR OB NEIEINVICAE LD Z BB LI, DINKEWVIEE, BigoF A —T Y
—  DETEARRUITIENER & 72 5 202D,

FRERODI & X A=Y — 2 OEBERRDOBIRMEICIS < & DI 2 2 RIEOREZH0R,/ A 7
Uy FERHDWZEIN > TE A=Y — VIR ELTLS 2D —F T, DI 2~ 2 MLEICk
LHEHAUMEINEOH A=Y = NIBRESND L1270 2O EIE"~1 71 v RE|
AV ORZEZIET D ENHEEIND (X 4.3.1-2) 20, KEFFETIEZ OBRMEZBRFET 5729
2, HENJERICHET DT O 2 78IEE0, HENE OA A2 W TCENER 2TV BEiT
R ET2ENBEOZ A7 (BIEENE ~A 7V > REIH FAWENE) & DI &0
RMEZBH Lo, £ORR, a 7820, BI{ED DI A 2 REOFEK TR « A7V v K
FNENRF A=Y =L FET L VMR TE L (X 4.3.1-3) 20, £7=, FHRICERE
L7eamaikl (B 3emx@E & 6em) (A TARRZ ANMEKZHWT, #kx72 DI&METT
N TBZHHICER S D IR BHOMEAERZBIZ LR, DI 2 2 UL E2#RER L2 gtk
(DI, EAMEIERTER SN D Z LR CE (K 4.3.1-4) 20, ZhbOfERIF R L7z
DI £ X A= = OEFHAOBBRMYE (X 4.3.1-2) LESTHLOTHY ., DI 23HiE DZT
R AZ B L 9 298 - J)1PIREOFRIE L LTHAITH DL Z ERB 2 LD,
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(4) £&9

Wrig DETEARR (MEPER or IEVERY) A 3B L 9 248 A DR - IS PREEEZ R THRIEEZ LT 5
7, BT ABEFIIEDO L B a— 21T ) L L bIC ALERFIRa TR - RNEREZITo T2,
ZOFER, SRR CIEME(L LB — LM OHOLE (D) B DX A —2 Y — OB
EEBMRXIT TN ARETH D Z L DR TE ., DI MO Z AL L 9 558 A DR
JE S IREE R R L LTARITH D Rl L2157,

X 4311 E—IWAEFITANTAALTYIRD
o=3EMIE, B=—MhIEAEIRE 5 SRIRE,

X 4312 E—J/ILAMSREDI EFA—DY -V BEROBEE—FEDRFR O
(a) DI A% 2 REDEIFMBEBIHES AR T4 TORAERITEYEBIEL L ENS T v FEIRBEDOH
MNEA—TJ— BB E LTHE (E—ILAMEBIE /N T v RERIEHEDH & D) (b) DI A 2 DB,
BEBCHES TARY T4 TOBNERITEYHARINBEIA—SY—v@BBELTREERD LS IIH
Y (E—LALEAMRRIZRICHEM) . ChABIR N1 TUy FEWEORKEIHT 5,
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431-3 ATICRH LN DIMEEEDENE DS« T & DI DK 29

431-4 AIBHIFBICHEINLENBEDS A 7 & DI OREE 20
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HADEE L Z T T 3EHZ DWW T IE FIE O 21T - 72, Hug T ORIR 2 i 23 # R K Eh
252 BB OMHT « FHETFEOBICI AT, b, ZhbofEzELTEONTY
AT B IE#RAE, T — XL LTHRY £ L D720,

(3) HA
- BB OMER SR TR ZJENLE O E ) 2 fEfF Lo £ FHRIL, SREL 72 FK P oRfF
HABGITEDOFHOBEZLET A AR L, 2T 2 FECIVELNRR L B2 &
LTeH T AN TIUHBIZAR—Y & 7 G T KA BRI L, ~y RAR—=ZAHD I AD
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SR G M KTFOBEGFHT AREZBGT A5 FIEICLVGEONTBRE ZHE L, %
FHOESM 72 FIE TR B L EHNLEOEG T ARECRAMEME EE LT — 203561
HZ R LT, 2, HENSDOR—V U TRETE S 7-CHaSLCO2 D ik 3 RN AKH
RORERITLHDEDORREZBLEL, AP OEIMAIERRE HIER EICOWTHREZTo 7
28, Tamamura et al. (2018)2D(%, IAEEHN ADWH AN L 5B EMIET D FEZIREL T
BY., ZOMEFEZISHTSEZ LT, 1 ENLSDOR—Y > AR R S 72580 A
OKREIREDLDEINTONTERETo T2, M Tisk 28 H L CHDIIIEF N ARESCR
BEEOH T AKOKIE, BEREDI/IRT A—5 % AW TEHE U7 iE8ET AL X OVEFE T A
T DTRFES3AT £ 7213 E MO B 2 X 1.83-412779, # TR S 5 M W E S o fE
TlE, BEHACHAREN K E | WEHET AL H 99 BRENCHa TEHO HLND Z LB D,
— 7T, MR E B D VIR E ) OIRW IR Tl IR CHR B 3 A TFCORIR L K 0 K
<720 EEBED AR b K& S BT 25 2 £ o7 (CO2~35%, CHa~65%) (4 1.3-4),
HENSDOR—V U THETRONTZKRAOBATL T TITFRATE 0L 9 2Z21kix, 2o
KO RIBFEHT AREOENCPT ADREDENTHIATEL AR LE, £, Zhb
DOWMEZBLTHOLNLE T AT HERE., 7 —XHEL LT £ L7229,
cHEDDLDOR—V TRETHE LN AT T — X E FhE AR L TR T
— % LB NWT, ERE(FN AT HCHak COD AR IZ DT, AU o B B 5%
DIE L HEDETELZ LT, CHX, MAEMIEENIC L 2CODE TN LV AR S TE
0. A OB R ERCO~DIALSIC L W IRENRE STV D M/ &V 2
LWy oTo, —J7TCOE, FHEE & HENE CHENN R 5 rIREME N R S vtz FRiE
TIE, ARIRIZEB T 2 G5 ORGSR LD 5K VARSI TWVWD Z EnE
R HIDN, HENE TITRKIERFOFRIEH O EIZ LV AN EZ L T\, K
FL 1% DHTEDEREE CTIX AW O L 0 COAT AR L Z & 23 RIE X u7280),

cHI B DOR—V CTHREICL VAL N T — X B W T RERRIEHIEE O K & EE S
ADBMEIZET D TEMAT A E 2 T, M ik OMRHI TR A B L 7 KR 2R AT A
Fhti Uz, T OFER, CHaOTE H B ERE & el L TR WiER 72 >7- (K 1.3-5), 3D
L—H—2FyF b L—P =R ¥ o —%lAEbE, SUENDOCHLDZE M /54 & B
T2 FIEEBAFE L723D, Biio ISP L7 3HAIZEE O o 2 7 LR E 350 mii&bUAICRIT 5
BHGER OB Z X 1.3-6127F, ZOFER, FERBIEHNOCHNEH L TWD Z &35y
Do T2 RIRMBTIRIT OFE R E b TE 2D &, TEARWEL S K EZ D TICEL
L TV 5 CHiDAFIEDHERE STz,

« T A TR ARSI O RENE T Lo 7o [E K FIHE D AT A DR A %
FEREL O E S EE ., B D200B LR Lic, 120X, EHIEIZ L DO
151 A DIREE - R 2 KPR OBA LRV -72b D TH D, CHRLCO%2 E D
BIRAEN AT L TR, HOICHIIETE 5 2 & &R L722veD, BRI Th DA H A%
L CoOmAMORIT. 5B%OMETH D, 22HIE, A A (He. Ne. Ar, Kr. Xe) DA
WCEHL, [T DR TR DA XT 4 7 AETIIZOWTHEEBE L=TIETH D, 817
T ADET AER46R[IELL T OLAIEL, K EEBED X 9 IC1TRED F O A SH 12817
T ADFEBNIRICEHININE D Z LBy hole, BIEGIET 25 2 & TRAET R &8l i b
LTEBBIE. WA RT 4 7 ZAEFTIIHED T ENghotz, 2D X 5 A1, ¥lZHe & Ne
IZONWTIE, A ADOHIENARETH D Z L 2/R LT, —FHTEE (2KEDHE) Tl
R TH0E D72 72D Z &0, ArKr, XeD it A A Z B OFEN 43 TIHR W 2D, 20
KOREEIDITHETAZ LT, AFREOHEAMEZR LSS5 2 EBMETH 532,
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1.3-4 WA RBREBEINREEORESMOTELROH
(a)ifE B 77 RAARL. (D) ATFARRE

1.3-5 THEFROMEAIIZH S CHOBHEDMEITER
HEEOFE X, tTREOERIFILEZ0E LTS,

- 221 -



JAEA-Research 2019-013

X 1.3-6 HLLBARLAFAZED AT LER (£) LRGN (TF)

@) &0

AT 2B 20 HE, HTAKOKE & FIRFC, FHA O MR bR 2 B2 ECl
FRERO1IOTH D720, FrICHIE I F T A% < 3R B AL D HERE A itk 2 ds Tk,
TR T 2R —V Vv VT RERCIERER T — X ZBUST 2 0 ERH 5, WRIEGEHE A ZC 3
IZBIT oM ED OPFETH ONTEFEN AET 27 —ZI3@n b7l RERELHOEZR
LCEY, ZOERERIT, BERGIEITERK T DA 2055, BIREORBIOEE R Sk b
LD ThoT-, TR ZFH LIZERRE Tk, JENOIR TIZ L DEFT ADORT A D%
ZAFTTERBHZ O W T IEFIEOBAH 21T 5 70 &, M NER 2 FIH U T E T AR E 2 B3 28
BROFIEDEE 24TV, HADRKRESRLEFICOWTHENER S N-T—2 2505 L oick
o7 ETTOARTITHED WA A DEEOFHIEFIEOEAHIZOWTIX, A AZ AW FRE
HIEE EBHEICEET 2050 TH Y . 4%IE, L0 EERMCHE T D0 A RO 28 2 3 F1
NRLTENEE L,
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1.3.4 HTKOMILHE BE) (B3 RENRE

(1) ZHFE TOMFZERRE

BIEPEOFE T, # B BIEEl SN AR— VU o ZHL AR LT, R REH I K T oY
PR, AEMBHEMKREZET 2 OOREEZIT 7, L LARRL, KEKMEEEE 5L
L7za. H B2 OFEITIEIRFOG YO BN K E < R E OMAEM R A2 1T 5 LT
ARELOE O SNAFREE LTE TN TV,

2B PEOFHA TIX, MR N TR — U > Z AL 2 RE] U, B S T CHE HI I o4 H1 KSR 1)
VU X DI Y R HEBR S UEE MER SR E R R & LT, AR R SCREEEA AL
FORMEHMORF AL I leolo, Fiz, MAEWRELZZE LI aE O E CiEE R IS
LEMIRBRZ I ) L L BIT, A X AR OAEMIEMETALFIEIC OV T b A A B
L7,

LI LS, JUER X OR—U o ZfUIRHIEZ 1L, AN X 2 BB OKEE « HiER(L 70
EELAE T D728, JUBRAIFZEICOE 5 MM BAA B0 RE O 2202 BI 3 2 FR A Hir o B 3%
R0, FNEEEE 2 T M TR T OMERB B~ DAY BTG EAN O BRFE 3 FRE & 72 - T,

(2) FEhaN%E

R REER 2 DIEHI S AR — U 7L EFIH LT, #EFERE T OMEBEICH T KO KEIZE
w52 D REMED & H WA OfF R R, MK, EEEICBD 27— # 2RI L T
FREEMAILTET D & & HIT, WHBENCREZ RIZTAREOH 52MEW an A R LU A
7 4 v DB DA A 2 B LT,

(3) A
- BEEE140, 250, 350 mefETLED AR — Y > VLM T KT OMAEMET=2 U » THERN S| 1
HIE R IR - FHAROZTINE L, 1, 2FRECTEFIREBICRD Z & 23R
iz (K 1.8-7), 7272 L, SUEBEE T ORI Clx, AEMTFEENLB L TWDH T &b,
HUBERAI 2T X D PIREE ORI, TAEITETED & E » TV D ATREMEDSRIR S 4172
33),34),35)
WA e A FAEO—BE LT, %E140, 250, 350 mICBITHH FARFORK=a A R
OPRFEAZ BRI LV FHL72FEER, a a4 FEEIZ0.091~1.66 mg/LO%FH ToAi L TE
0. HESH - HEK(EFRORHE S O MU BREESRIFIC L o Ta v A NREN R 5 2EM A &
IR EDIRENTZ, OO LEm a4 ROREEX, 0.01~0.05 mg/LOFPH T X
., and R T5MEMan A ROEIGIX, 0.6~22 %RETHL EHEH I, L
T2RoT, T KFDau A Rk, ZOIFEAENRER o 4 ROVBREWaLIA O F B =
A RThD EHEE I FLT239,
T IF A RLFEOT I aHFEe U THIEILHEZ AT, EE140mIZH T 2 TR+
DanA R~OF FFICHE ORI IRAMERFIEIC L A LR, MEman s K
~DF T FE D yERE I TlogKal L T2.5-3.01204i 9 % Z & AR & 7230, Hi FAKFD
WA v A RO - Ao n A RORENEBOWVGEIL, 2o ava A RO &I -
PEIEALT D 2 & T, BEFEOBITIMEE SN D FREMEDRH 5,
T OHEREBRE F TR SND A A7 4 VAT DAL, EE140 mO I FK % H
WTER L, JFALEOHERS DAL A7 4 V2, ~18.8 kg/m3b DEEETIEKR SN D 5
ZEMNIRENT, T, FNO OMAMBHEMASCHNCE T 2 T — X 2 ES L, AHHEEE
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DR 22 AR EDBENE 5T D2 IMAEMBHEMRL CTH D Z LRI LMNIT o To, N AT ¢
JVAITIRE L TV D e BT RIREZ o LR, TR K o TUERER R 5 2 &R
SNz, ZUF A4 RBXOT 7 F 7 A4 RiZET 5Ce, Nd, Eu, Gd, U, ThidHt FAKF DOFRE
DARD TIERWVIC S D BT, N 7 4 L AOPEMEFE I IEE & ik L CTE < 72 5 DIkt
LT, Se, CsiIt FARFDIRENZ D LHE L TERWIZH DD LT NA 4T 4L
DOPIRET AR WME 2 R SN2 (K 1.8-8), 21D OIGEFRFEDE WL, A 47 4L
DR DO OFRALIETE DR BIGITN U T, MAEMISERINC TRE 2 RE L TV D ATHE
PEA 7RI L CUN 533,

< EFE140, 250 mAARILEO R —V VAL TR ZX SR E LT, BRIEICKG LWr 14EY
FHTIETH D A X ) LRITIC X 0 A RBTEREDHEE 21T o TofE R, & - Wit - &%
FICE D DR DI1ED, KFEDO ATk DOIAE TSI H ST 5 MAEM I E 5T 5 2
EDRENT3D3, —F T WRIEIZI T DI ZRRMEFRITRE R & | tOBREE) DR &
MO WRIBAEMREN S S FAET D 2 EDNH LT S8, BB T AT O(E1E
PEZef) bS5 7-012iE, HTFBREICK TS 205 ORMBRAEMREDOTEMECHEEGE & fR
T 57O OFHITFIEDORENTREE L THT b,

1.E+07
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= 1.E+03 ®zonelll 54 k403
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zone3 || ©
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®zone5 V250
1.E+01 T T T T 1.E+01 T T T
529 A129 3129 [21 Al21 129 129 [29 [21 121
20091055, qAA 104157 (4310 20‘5107. Q0ATI0 2009“)5 20‘\\1“"‘ 7_0;\3|03 7_04\5|0?- ?_011|0'\

Time (date)

Time (date)

X 1.3-7 #WTFKPOMEMEEBDOEEFLEL
a) 08E140C01 #L. b) 07V140M03 & & U 09V250M02 .
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X 1.3-8 RAMTHBEBRREICEEINzAA1FT1ILL
(@) RARBBICHBAINTWNENA T T 1 LLDERLIEMIER, (b)(a)D SEM &, (c)RfIEEE
FTTHEENENAFT T AINLADERETEZDRMN TOHERFREE

(4) £&9

R IRES O DM A BUST 5720, YUENSHAI L 7oA —U 76 8E L 72
HTFAKRPOMAEMDOE=H Y 7 2 i LTz, £ Ot R, SUEIRHNS X D WE DOTEIED L,
RATERE DHEE NG M AL T D & & bis, HMRBITREIC L ERMAEY 2 v A FEL U A
F7ANDIET DA ZY TR L, IS Ol 21T 5 7O DFEFIEEME LT,
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1.3.5 MTFKDMIKILFRE (304 F) (B LFHMRAE

(1) ZhE O

BRIEHE Tk D a2 v A ROFAERRECH 58 4 BAE T 5 7o O A2 Ehii L7z, 1B T
X HENSOR—=Y 7L EFIHA LU CERI LI K2 RIS, TEO 20 A R~O5EREE
AR L7, HFKRPIZE, KT A XofHEO v Y haa g RN ORL{-H A X34
kDafREDfFan A FRHFAEL, Uy UV hanAf RIEALTWD Z &, MBS NT
BHIE/RTETHDHSe, Sr. I, Cs. ThBILOUIFAHKa oA RICEFILRWNI DRI L7240,

F2BME T, HITHERE NS DOR— U U 7 HLE D IS A7z H R KISk L CIEmBIc S <R
E o EERL, HFKFOae A RBEITT A BESY. U UBEESY) . IRIEEILY. ik
W72 E DR SN D Z L AR LIZ, Las L, Hi b5 OFRE CIImEIRE D75 YL 58 )
K&, avpA FZBELTHEDOEWERZRGET 2 Z IR TCH-T-, /o, v~ T —7 7
F A ROTFurxHe LTAM A ETE (REE) &anA FeDOMANENZ TG
B, B OGN EMG IS Tan s RIZOEIAT W EWI FFEBRH L e o7

41)
o

(2) FERNRE

TREESS0 mE CORRNME T LIz FhEsgk 2 FIH L C, i PR COMEBINICEEL 52 5
A ROFREIZEE T DA - 32 20 L7z, B IZ W TEERILHEL LI, S S
FERIFEO A RIZHT HHBEURBIZOWTHET S & L bic, A NAERORME (B -
B A X7 ) ICBT AR ELSE T CoORETIE @EROLHGELIEZR &) o A A2 RE LT,
ZOFE), avA FRFRICHAEIER T2 =30 XF— 0 imatHIC SIS KR aa 1 Ko%
TEPEREIC, WRAEH F K TOXY b A hav A ROREMHICET 2 RBRER 72 3L & 5
L7z,

(3) A

WAEDOH FKPICE TN D TE DI A R~DHEREER | B oW -E &5 (FI-FFF-
ICP-MS) ik ViAK L7z, ZDf%, Ca, Mnk L OLalThif1.56~2 nmfEEOHFHK 2 o A
Rz, Al, Fe, Cu. Sr. WEBXOUIZKZ2.5 nmfEEDOEM a0 4 RIZHET 5 Z LR Eh
7-42),

PRIEDH THaFE DR —V T HN LM SN T /KICREEZ ML, a2 A R~ 4Ek
EEZEEEICIVFAE L E A, REEDIO %LL E23200 nm L D KRE WY U EEERL 712, F%0
1310 kDa (2 nm) BEOHEWERD 20 A RIZHELT 5 2 & 2VR S 7z, IRIEDH F/K TIZREE
DY AT R ETER L. ZAVDEERREERIFREAE & 725 T\ D T & AURIE S 17249,

HTFAKRFORKIT T A RIZHONT, BIRHEELIEIC L DA X X ORL - OWNE %2 3k L
Too ZORER, WIEOH T /KT O 2 1A RIZHAE100 nmFRE | K 7R E130.05~1.5 mg/LIEE
ThrERBELLNE (K 1.3-9), a0 ROV A ZRLEICET 2 EENZ2FMICH0 . B
PIYERBELEN AN e FIETH D Z LR ENT, o, B E FHEMBIC L 28 LY, an
A ROBENERIRTH D Z L 2R L (K 1.3-10), 2 uA RE#RT DRk n ) b,
TN T A, TR LRETHLZ LW LNERD | FABM E COFER R L OEEME
SRR S U 7-49.49)

an A MR OMAEER%ZDLVOEG R -MIc@< 7 7 > T AU — N R5 ) EBR _EE
RN EEBR L, BT OZEMEZFHOT 25 2 J7) ITESWTHE L, IRIEDOH FKH T

- 226 -



JAEA-Research 2019-013

DV Irand FOZEMEZFN Lz, RAEA100 nmE Y b REWa oA FIILETH DD,
ZNED A EWVEDODOLEMITMELS . BEET D wREMEAVRIR S 729,

1.3-9 FKYVITBELUVR—) U TATERLEMTKICEENSIOAS FOY A X - HF
HOAERR

1.3-10 BBEEFEMBEICIYVERSN-304 FOKTF
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NI THDIOTH HEEM PO I A MIHKT L3 A FIZHONTH, TOLE
PE2 T EREBNTRES LTz, MSNED R M A P AR E Lz, CaCleds L UNaClEHE 1 T o~
FFA hav A ROLZEMERIIZLR D ENRBROR F10 2 | RIEIZ A L7z, € ORR., 1RIE

O T KFTIER b A baveA ROLERITIELS . BET D REMENRIB I -9 (K
1.3-11),

1.3-11 R bFA baOA FOBRFRERERE LM TKID Ca, NaiRES LU pH & DERFR
Schéfer et al. (2012) DT —% ZEIZHERL

(4) £&9

TR TOMEBICEEL G XD anA FOREIZOWT, BIEOH T KOOI A R
gl Lo - fHE 24T o 72, HBANICHE W TEHERILERLZTLIC, SEIERHEDaR
A FEDHBURIBICET D MAZILTT DL & biZ, an A FOME - &« ¥ XICHT L ER
7RI FES, RARam A FBXONY A haw A RORZEMHICET 5 EMR 227l ik
[ZOWTHHEGBTE 7,
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1.3.6  #TKOMILHE CHlY) (B RENRE

(1) ZHFE TOMFZERRE

WRAE D HL T AT T DA OV TIL, THE TS, DAHIKFEORE ., [EHWE DSy
TSR, B L O AT & OSSR EEIZ B3 2 AR A SEHE S U C & 7=, WRIE OHERE S I T
KHNZIELFT D AR FIRE IS mg/L~ Kt mg/LTh v . B FR D RE & OFBILERD
HIVT FROAE A T K OB E AR BIRE LD &V 2 L DR SN 7247, BRAEHL K H
DJEREYVEIL, 8 E R T T BN R TR <Y, BARENOMO# T K & RERITEO Y
TBEA LY, EERFBICERZ ELHONE o720, ZOREREIL, KAEAYH A
WA E T 5EMEE (B X, EEMOBEME) LBEELL Tz, BRIEDH F K55y
B - B S N2 ISR L RS ERERE O T e Z e E T D Eu s O ARRE AR Lz & 2 A,
FKEOBREWE XL 0 LETERREEIN /NS W 20 D FER RS 725052,

(2) FEhN%

TREESB0 mE CTOER VM T L7z Fhagk 2 FIH L C, # PR COMEBIICEEL 52 5
K OEAFAREY) (RICEHWE) ORPEICET 2 EL LM L, I FEEREF LI, A
B OfEkE - & 1 EREICHET2MAZILTT D & & bIT, TREH T KOEFAEDIZ T
DR R EOME L BV E LT, SO NI ROM ALK 21TV, ZOMHNG LS 2/ L
72

(3)

KT OEE OGFIEREE W 5T 57201, FL£20.45 pmD 7 ¢ L X — Tt L 7= i
TR &V LRV T K & T E A B A E - B LT, FORER. WE OB A RIC
AZRITIZEAERD T (K 1.3-12) | KT OAEYBIZET X TEFETH D LHfEES
U7=53),

WRAE D HL T AT T D AP O Z R ~7- & 2 A, BUKMERE (BHE) 2350~65 %f2
B BUKMERRR LOMEMDRGHOET20 %NfEE Tholz, ZOFGITREIC LI - THIFEAL
T L7 o=, JERE & L TIRIESIZ S 7L RBICE A TE Y | RSP L0 84w
WEORESWNER D Z LSRR X 7259,

YA YR v~ N7 T 7 ¢ —OWMENE S EE AR LT, WRIE O T K FIZIELE T D
WVE D5y T BSORERR y A E EER O b O L el UTe, HUT KR O SR X S 4y 1
BRSNS ONRE L Hiflile iy 1AEEEZ S OAEHOEN G N RENWI LRI NTH, 2D
ElE, BB E CICEONHAEREL VERANTH o T,

WOt E ARy b ERE T R E O EORRE 2 R L 7o, IRIE D TR & HiE
KETHELIZE Z A, FBREE St EOE—7 NRE S EBRY | JEHME D4 FHEEN K
LB DN REINT, —FH, BARSEE (140 m - 350m) TEEI AU7-HE KT
FE—27 OEWI/NEL, B L TREETH D EHERl S 47250 (K 1.3-13),

LIFOfERIZ, B2 5 FEEZRAWEEEOREMELICB N THILE L TREShTW5,

- WRAEHE T K O E 1L, MR DK - LEICE ENHEHWE & g Lo s &

FHAENPKREL B D
- FEEM ORECSCTEREE D 53 TR TR E M TOZERA /N E 0
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IEORERIE, BUEH T ORI T SR L LTR DD LB BNS
L2 BIT, 2 DT 12 FEHE S T AR A TSI T th 0 e O R A T
L LTEYTHS Z LARBREND,

1.3-12 045 um 74 LEZ—DHEEICLDIBFERVEDOIERR

1.3-13 IREDHFTIK - i F/KPEHEME D BHRIFEORERZER
A7 (TR DMK, ZRLUNEH T RN SIFEIRSN - TKERT,
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(4) £&9
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(3) HF
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