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Foreword

This standard has been established by the Atomic Energy Society of Japan (AESJ) through deliberations by its
Subcommittee on the Radioactivity Verification Method for Low-Level Radioactive Waste, Nuclear Fuel Cycle Technical
Committee, and Standards Committee, and describes a basic procedure for determining the radioactivity of low-level
radioactive wastes generated at nuclear power plant operation and decommissioning, which are subject to near-surface pit
disposal or trench disposal.

The method for determining the radioactivity of the low-level radioactive wastes from nuclear power plant operation
subject to near surface pit disposal was based on procedures approved by the Nuclear Safety Commission in 1992. The
scaling factor method and other methods of determining radioactivity were then developed on the basis of various
investigations conducted, drawing on extensive accumulated knowledge. Since the application of accumulated knowledge to
future radioactive waste disposal is considered to be rational and justified, such body of knowledge has been standardized
and published as AESJ-SC-F010:2007 “Method to Determine the Radioactivity of Radioactive Waste Packages - Basic
Procedure of the Method Used to Determine the Radioactivity of Low-Level Radioactive Wastes Packages generated at
nuclear power plants : 2007”.

After that, the method of determining the radioactivity concentration of radioactive waste generated by demolishing of
nuclear power plants was also considered, and accumulated knowledge on the method of determining the radioactivity
concentration of the trench disposal has also been obtained. For this reason, we considered that it is meaningful and
reasonable to reflect these knowledges in this study of the method of determining the radioactivity of the waste to be buried
and disposed. We have revised the standard and published AESJ-SC-F022 : 2011“Basic Procedure of the Method Used to
Determine the Radioactivity of the Pit and Trench disposal : 2011”.

The main revision points of the AESJ-SC-F022 : 2011 are as follows; adding nuclides in dismantling waste activated under
irradiation and calculation methods for their activities, and adding measurement methods of activities before dismantling.
The background of this revision was described in the commentary of the AESJ-SC-F022 : 2011.

After the former revision, as actual cases and new knowledge of activity measurement or evaluation had been cumulated,
we decided to publish the AESJ-SC-F022 : 201X to reflect them. The main revision points of the AESJ-SC-F022: 201X are
as follows;

a) Prescription of continuous use method such as scaling factor
b) Addition of evaluation method of radioactivity concentration for new major nuclide *Cl
c) Incorporation of the INES (Japan Nuclear Energy Safety Organization) report on raw waste analysis method etc
d) Addition of application method of scaling factor method and average radioactivity concentration method based on the
method which are adopted in the clearance evaluation method
e) Concretization of the method of measuring radioactivity of dismantled waste
) Review of application method for theoretical calculation method
The background to this standardization effort, the reasoning behind the determination method as applied to the

measurement of radioactivity are described in the commentary of this standard.
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Disclaimer

This standard was developed and approved by the Standards Committee of AESJ in accordance with the Standards
Committee Rules, which assure fairness, impartiality and transparency in the process of deliberating on a standard. The
Committee is composed of individuals who are competent or interested in the subject and elected, keeping the balance of
organizations they belong in the subject, with their professional affiliations well-balanced as specified in the Rules.
Furthermore, the standard proposed by the Committee was made available for public review and comment, providing an
opportunity for additional input from industry, academia, regulatory agencies and the public-at-large.

AESJ accepts responsibility for interpreting this standard, but no responsibility is assumed for any detriment caused by
the actions based on this standard during construction, operation or decommissioning of facilities. AESJ does not endorse or
approve any item, construction, device or activity based on this standard.

AESJ does not take any position with respect to the validity of any patent rights or copyrights claimed in relation to any
items mentioned in this document, nor assume any liability for the infringement of patent rights or copyrights as a resul of
using this standard. The risk of infringement of such rights shall be assumed entirely by the users.

The committee acknowledges with appreciation the participation by regulatory agency representatives and
industry-affiliated representatives, whose contribution is not to be interpreted that the government or industry has endorsed
this standard.
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Copyright
No part of this document may be reproduced in any form without the prior written permission of the AESJ.

Copyright © 201X Atomic Energy Society of Japan
All Right Reserved.
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52 BSTRERERERHZERE LI-BARERERESE
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FRIKBESEM DG, BEEERIR L L7 DRIODIRER BB LT, HGREREREFIEEZMET T2 2 & C, FHiliks
S EIRO e ZRD D Z L b ARETH D, £T2, BEHMEH ORI T X 22\ eI D15 Y
CTCWAEAD, HENMEEREORHE R O T 2 £ CORMEZ EJE L CHNBRIRERE LA EAT 5 2 &0
ARETHL (REEL ASH),
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2017 OHIRE M, A7 —V 777 7 2 EEEAT 585515 D24 M),
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BE 3
[1] e, HPPas, R, "FERE RS, A — A%t (2004).
[2] FATEDR, " APIZ U TOFFHENT, HAUXE, (2006).
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SUS304 :Li, N, Cl, K, Ca, Co, Ni, Cu, Nb, Mo, Nd, Sm, Eu, Gd, Th, U (16 5t3%)
Pl :Li, C, N, Cl, K, Ca, Co, Ni, Cu, Nb, Mo, Nd, Sm, Eu, Gd, Th, U (17 7t%)

27 Y—hK :Li, C, N, O, Cl, K, Ca Co, Ni, Cu, Zn, Nb, Mo, Te, Sm, Eu, Th, U (18 t%)
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= A3—FHEXMRZEBEORBRTROUEEFEREL NI
SUS304
T =459 ik —4 FRAY B H AR A HeE T eI
JLHR SEH i . SEH i (ETt4y 359) LyL
(FR %) —oH (%) (315 G 4305™) (B )
Li ( 1.0 x10 °) 1 13 x10 5 — 1.0 x10
C 49 x10 2 13 ( 59 x10 ? 0.08 50 x10 2
N 46 x10 2 5 ( 6.9 x10 ? — 50 x10 2
cl (73 x10*) 1 7.0 x10 3 - 1.0 x10
K ( 1.0 x10 *) 0( ( 30 x10 *) - 1.0 x10
Ca 1.7 x10 1( 19 x10 - 20 x10 3
Fe 72 x101 4 ( 70 x10 ! — 7.0 x10 1!
Co 1.2 x10 1 3¢ 7.7 x10 ? - 1.0 x10
Ni 87 x10° 18 ( 94 x10 © 8.00 ~ 10.50 1.0 x10 ?
Cu — 5( 18 x10 * — 1.0 x10 *
Zn — 1 46 x10 ? — 50 x10 2
Nb 20 x10 ? 2 ( 95 x10 — 1.0 x10 2
Mo 16 x10 * 5( 18 x10 * - 1.0 x10 *
Nd — 0( — - 2.0 x10 3
Sm 30 x10 5 1 ~ 10 x10 ® - 3.0 x10 S
Eu ( 67 x107) 1(0) i~ 20 x10 ® - 1.0 x10
Gd - 0( - - 50 x10 *
Th ( 50 x10 7) 0( ( 10 x10 *) - 1.0 x10 7
U ( 50 x107) 0( ( 20 x10 *) - 1.0 x10 7
REM (v TTURR O~V A RIT T = )
AT —42 kT — 4" P53 B AR Wt e
T 7 A STFHE B./\ 5520 ~
- (%E?LEO/) 7 (;;?E/) 1 féz ;2/8)‘ N <aéngm>
Li (10 x10 %) 1(3 | (83 x10 ) - 28 x10 ®
C 18 x10 * 0 (0) — 0.25 1.8 x10 *
N 9.6 x10 @ 4(0) 81 x10 @ - 9.2 x10 3
o} — 3(0) 10 x10 3 - 1.0 x10 3
cl (10 x10#) 0(1) 40 x10 @ — 40 x10
K (1.0 x10 *) 1(1) | ( 12 x10 ?) - 63 x10
Ca 37 x10 # 1) | (21 x10 2) — 51 x10
Fe - 13 (0) 97 x10 * - 97 x10 *
Co 58 x10 ? 5(0) 6.6 x10 - 43 x10 2
Ni 84 x10 1 12 (1) 70 x10 1 040 ~ 0707 7.7 x10 1
Cu - 10 (0) 13 x10 - 1.3 x10 *
Zn - 5(5) 14 x10 2 - 1.4 x10 2
Nb ( 1.0 x10 *) 8 (5) 21 x10 3 — 21 x10
Mo 48 x10 1 10 (0) 56 x10 * 045 ~ 0.60 52 x10 1
Nd — 0(0) — — 28 x10
Sm ( 1.0 x10 ®) 1(1) | ( 54 x10 ©) - 7.7 x10 $
Eu (1.0 x10 %) 1(4) 52 x10 - 22 x10 ¢
Gd - 0(0) - - 54 x10 *
Th (10 x10 %) 1) | (21 x10 4) - 31 x10 5
U (10 x10 %) 23 | ( 44 x10 5) — 14 x10 S
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Ca - — 62 (0) 12 =10 ! - 12 x10 !
Fe — — 62 (0) 24 x10 ° — 24 x10 ¢
Co — — 52 (0) 96 =10 ™ — 9.6 x10
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(a>vyy—rER@EHA S 0cm~120 cm)

NG BB ARY R L AN B SPNARY R L 1 L 0l

RO | PRI | BEROW | RELO | RIERO | RO | 5o

B RME B/ME | kD) | Bk BME | (BRI
*H 4.7x10 2.9x10" 1.6 49x10' | 4.4x10* 1.1 1.7
¥c | 39x10% | 2.9x10? 14 3.9x10% | 3.6x102 1.1 14
®cl | 1.8x10° | 1.2x10° 1.6 1.8x10° | 1.7x10° 1.1 1.6
Mca | 21x10" | 1.4x10* 15 2.2x10" | 2.0x10* 1.1 1.6
%co 1 1 - 1 1 - -
®Ni | 3.3x10* | 2.1x10* 1.6 3.4x10* | 3.1x10" 1.1 1.6
®Ni | 3.3x10% | 2.1x10? 1.6 3.2x10% | 3.0x10? 1.1 1.6
%sr | 5.4x10* | 3.8x10* 14 55x10* | 5.0x10™ 1.1 15
¥Nb | 9.2x10° | 3.8x10° 2.4 49x10° | 3.4x10° 14 2.7
®Tc | 3.1x10° | 5.9x107 5.3 1.1x10° | 3.8x107 2.8 8.3
290 1.9x10™ | 1.4x10™ 1.3 1.9x10™ | 1.7x10™° 1.1 1.3
¥cs | 5.7x10* | 4.1x10* 14 5.8x10* | 5.3x10™ 1.1 14
BEy | 21x107° | 1.2x10" 1.7 2.2x10" | 1.9x10% 1.1 1.7
BeEy | 18x10" | 1.2x10™ 1.5 1.4x10" | 1.2x10® 1.1 1.5
4o | 42x10° | 1.8x10° 2.3 2.3x10° | 1.6x10° 14 2.5
51 a) 238PU, 239PU, 240PU, 241Am ))—IlU\ 243Am

ZZCORMmE, 7T v M RO AERERRIT S L TRE ST BT M OFEERIA B R R R O e 72 %
P AT PAVETEL TS Z Enb, FEEEOBMIZY o> T, F—OREBHPHF AT M TEE
i3 2 EMERARORE 2 XK55T 252 LT, kAT MroEhiELZ /NS < L, REOEBIEZ 50
PNETHZLRARETH D,

A34 TS5 FAOFHRFARY FMIVERNIC & 5 BELOFEEF
A341 BE

A331 (2T, HMEFAZ PARKELSEHLTH, TIUC K DEHEWTEREOREIC S 2 580,
B NS WO T, FHANRE L OBEFEFHZ MG L, LEIDECT, ZOEBHFFHICL U Rt g% Xy
L, BELARETIULILINI EWARINTND, ZHEEMTLFHmEIE LT, A331 TiE, A=
7V — MO FMET- AR MV OEIZ L DIRELLA~DEEZ R L TN DH, T I TIET 7 > MERORHM
Bl %~

A342 TS5 FEEOFHEF
A3421 thiEFEnREFE
7T v MREO T EEHEIZ L T, T AT Mo EENEE R LT,

a) ERERNEE
1) ®MEFTSUb AREFE LTL0 G kWe D BWR 77 > RIS L Lz,
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2) X&HEE BWR 772 hOBEAE, MINERNABETRE 2 M) — U7k s 725, BIAL0 K
BRI A T,

3) EtEa—F 2 kocdvETiaEE o — N DORT T L7, Wik B KImERGEI S T A 75 U
BUGLE96 % JH\ 7=,

EBMETER  SSiUR L L2 RRV~RSW OWITHEF ALY MABE LIRS > b (A S, 0

SMUOFEIR Cle HAEWVARA > b (B iR, KOS BIRSNNAA v b (C A ORIAIE 2B A10 12,

TAT MVEBRALIRT, 72, A M= U ZHEBICBT 2R 7 L U ZF (<0.625eV) D

O3AR, BUhET T LT 23R (1 MeV>E>0.625 eV) DEVPET- 7 L s ZSRITHT H . (RS2 hbA

> T w7 A :RES) D43 K ONERHMET- 7 L o A5 (E>1 MeV) OB 7 L o AT H b (R

Y MNA T 7 A FAST) O34 2B A2 12T,

A3422 TREMEETE

a)

b)

77 NREROFMES AT VORI K B IR O ZSEhE 2 U bR R Ko TR LT,
EmRTEY
1) FENEZE TMdSEET, A211I) TEESNS 15 BEE L, 20254 a &L
T Bpy, Ppy, 2Py, Am K BAm ExigE L,
2) TEREHEHE Tl BEHRERTULRE L, TOREHA~DOEBEIMET L L LT,
Z DTERI AL (PR T BREER i o & — DBRME PIp Bk L=,

3) hiEF&H
31) HEFIILTURE RSW A FFLES) B8 T- 7 Lo 23R &2 A T 1x10° em?s %
RIE LT,

32) MEHMEMRERE HUrMLEE = — R ORIGEN-S (2 H#E{i &4 T U2 R b i 4 L 7=,

4) BREEHE EMNZR L LT 51 EFPY (60 fFEIEERDOREIE 85 %) , M5 1L IRFfH] 6 4F (BE I H i TF)
BRE LT,

5) HREI—F b5 =— K ORIGEN-S % Hu 7=,

6) ARV PAVTYIVR FEHEFHBRIZHWD YD AT bLA VT v 7 AT A33.20)DERRIC
LD, RBREEE LIS TTE T 227 RV OB LS IR X WV 2D, & 2 Tl A Za i
ZB AL IR T L DI 4 S8R Xy U ORI EELb A 5 LT, B A4 (KA CO AT hLA v
7 w7 A (RES, FAST) OZM bz ~d, LA CIISHEIkicIiT 5 RES, FAST OfKIEE i
IMEZREL, ZOFRMETEHE L,

EMBITRE HRNARNOSHEBICIV T YCo 2 Key KiHE & L7~ 43R AL412, IO ZLEIE (K

KIE/ B IME) %3 AL5 IR,

INBORITRLIEZE VI, T MEROFHT AT MVOBEEBE LERATH, YCo % Key
Bl & U7 IR OSBRI DV T, BT 13k TR 5 1%, SISO SRR K TH 2 fFLANO
B L IpoTWND,

Thbb, 772 METHD L PHEF ALY MUTRE S EBTH, IS X D MBS o
LT G- 2 D580, RN E WD T, ZOEFFMIIS L TF I FNEXS L, REHREZRETN
RN EvREnN TN,
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8 ALL—BEETD PCo £ Key BiE L LT-BESDEBEL
0Co % Key il L LT- & & DR
V=1 V=12 V=3 V—4
FAST,RES | FAST,RES | FAST,RES | FAST,RES | FAST,RES | FAST,RES | FASTRES | FAST,RES
R #/ R #/N K SN SN SN
B i AR C i
FAST 1.2 0.04 118 0.6 0.8 0.1 0.6 0.003
RES 39.6 3.2 79.7 334 154 31 40.7 18
| 72x10% | 1.7x10° | 56x10* | 7.7x10* | 1.1x10% | 17x10% | 7.1x10* | 1.9x10°
Yc | 33x10* | 7.2x10% | 30%x10* | 35x10* | 47x10* | 7.2x10* | 33x10* | 7.8x10%
%Cl | 58x10° | 15x10° | 44x10% | 63x10° | 89x10° | 15%x10° | 58x10° | 1.6x10°
“ca | 58%x10°% | 13x107 | 48x10® | 6.2x10% | 82x10% | 1.3x107 | 58x10% | 14x107
%¢co 1 1 1 1 1 1 1 1
®Ni | 22x10% | 50x10% | 1.7x10% | 23x10° | 31x10® | 50x10° | 21x10® | 55%x10°
BNi | 20x10T | 49x10T | 15x10" | 21x10? | 3.0x10% | 49x10" | 1.9x10" | 54x10?
%5r | 1.1x10% | 23x10% | 12x10% | 1.2x10° | 1.6x10° | 23x10° | 1.1x10° | 25x10°
¥Nb | 1.9%x10% | 93x10°% | 21x10% | 1.9%10° | 16x10° | 93x10° | 1.9x10° | 7.6x10°
®Tc | 87x10% | 29x10% | 96x10% | 84x10° | 6.8%x10° | 29x10° | 87x10% | 20x10°
29 | 43%x10% | 81x10™ | 6.0x10" | 43x10% | 59%x10% | 81x10% | 39x10% | 87x10°
Bcs | 12x10° | 25%x10° | 1.4x10° | 1.2x10% | 1.7x10% | 25x10° | 12x10% | 27x10%
BEy [ 15%10* | 42Xx10* | 1.1Xx10* | 1.7x10% | 24x10* | 42x10* | 15x10* | 47x10*
BEy [ 58%10° | 39%10° | 61x10° | 57x10° | 51x10% | 39x10° | 58x10° | 35x10°
4o | 30x107 | 15%x107 | 3.3x107 | 3.0x107 | 25x107 | 15x107 | 31x107 | 1.3x107
Ea) 238PU, ZBQPU, ZAOPU, 241Am &U‘ 243Am
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£ AL—RBETORELOEEIE (BKE/R/IME)
2T v LA
[E3i V=1 V=2 V=3 V=4 V= 1~4
*H 2.4 1.4 1.6 2.7 34
e 2.2 1.2 15 24 2.6
*cl 25 1.4 1.7 2.8 3.7
“ICa 2.2 1.3 1.6 24 2.9
%Co 1 1 1 1 1
*Ni 2.3 1.3 1.6 2.6 3.2
®Ni 25 1.4 1.7 2.8 35
sy 2.1 1.0 15 2.3 2.3
*Nb 2.1 1.1 1.7 25 2.7
Tc 3.0 11 2.3 4.4 49
129) 1.9 1.4 1.4 2.2 2.2
Bics 2.0 11 15 2.3 2.3
B2y 2.8 15 1.7 3.1 43
By 15 11 1.3 1.6 1.7
42 o 2.0 11 1.7 2.4 2.6
51 a) 238PU, 239PU, 24OPU, 241Am &U‘ 243Am

A4 BHEHORTE
A4l BHEEHORTEICEITEIEEEIE

PRI C i D PREHIRFIE K ONEEHME IR BRI DWW I, R IR EFTOEIREIRE T — % 72 EIC SR IET
%, AESJ-SC-FO015 : 2017M0> G312 kB &, MESMT, MBS, MR E FEOREICIS
UC, FHMRISEESEY = LIRS 236, U Ol RBERM 2 RET D504 CUTHERERE
FHIAE 2 KX DIZT DRI 5M) ORENRLEL RS, £, BELREZAWVWDEEZETIE, o5
BRI VIZ, IO GHEFN 2 "ET H5MHEEZRETH I L TEXHEINTND,

MRS S 2 E T DA BB T & AR EHIIRO L BV Th 5 (AESI-SC-F015: 20170 D.6 ),

a) SR FOHREIREICESEN R B A 5 2 5720, RIS RBERA) O BNl A BN CIE T D56
(3, AT SRBESEY) O I RETR AL 2 1R3 T & 2 MRS RF A SU S RETR EERFARIG SRS R & <70 % & 5 MUY
MamET %,

—77, MRS G 2 28, IR BRI O MR I I A D B EBESE Y O B iR
il (~10 Fubgefdt) FRETHIUTHEY NS VS, fiRIRRE e SR AT 2 O R E O AT (R
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HANRES) 12722 & ] & b U CHREIFRI 3 < 720 2 IO PR OO I RER BE (6 L TR & 7k
U5, ZD7, Pl GBEHEY O RIS U THIMERH R ORMIREE LA DR E, BETDHLE
WD, ZIT, WHEOMKEBEIREN R E ORI, 77 & b OERRLED DR TE, B D
ARCES IR IC S BRI pld 2505103, MEHHT OREREZ, AN THETE D, Z0k
, ¥Co 7 LRI & bl U CIRIIERI YR < 72 2 ORI SV T, A THIET 2 Z &tk o

T, MR OANE S 2 [F M B OB b A — ORI TR 2 2 L N TE 2560395 (Ad2.1
ZH).

TZIT, Ky BRNHIR T ORERIEREK
At BREETEE(LS)
ta: PREIERRI(S)

b) MRSHEILER (RHEEILER) “Co DX O 2yl & bk U CHASHE ILB ORI YR < 72 2 IR MRS,
WSS 1Lt OREROR OB 2 52T D720, B 2 B8 U 7 U RE R R AR R ORI IE 21T © M2
Do, 12121, BEERHROMIEZATDRVNE 9 2B RER G AR T OOIEL 2 D561, T
IERFDBEHEERAERZZ DO E WA L TH Ly,

—5, WE ORRFEREY) e EORIHMEIRRIL, 7T v P OEIEEE ) OHRTE 20T, REHE IR
B W IFEAB) THIIETE, ®Co 72 & A & bl U CHREHE I3 ORI 23R < 72 5 St PEE R o
WTIE, KAL) THIET S Z LiC &k~ T, IREHFILRHRIOAES 2 B — B O b R — DORFEIIC
TRHld 2 Z &N TE D,

K, =e
ZZIT, Ky MREHMEIRIRE T O AR (1)
ty o HRAHS IRFH()

c) REMSILEERE (BtR#AMG)  HIHE LR OGFHBFE—CThIUuE, BEEN 70 WEREOEA, Ak
FIHARI P O BREHE LR O R ALE, PCo D & 2 20240 & bl U CHREHE IR DO BRI N R < 72 5 itk
BHETH-TH, HEHERER ONRELOWTIUCK T B L AT NE N, 207w, HEHbEHE
DEMARET DAL, ERICE DY S LR OGF 2508 LTz B¢, Tha RSP ic s
ICECET D7 EOBEEITH) 2 ENEZ DN, 2L, BEHE IR OAHRE—TH->ThH, R
DOFREHE (EFERINE TN DEA1E, EHIIRSHE LI TEA IR X D BRI K o)
REWVEE S H D720, RHIHRGHE IEEZRICIRRFE T3 28558100, BEET2LERH D,

PLEMG, Z ORGSR & ARRRBEIEY) 73 SI2HOUNTIE, FRETEER,  BRSHE (R 70 & 23 LB R\

M2 Z &nh, BRSO s S Z#fis N F — 2 GERE & OME RIS 7o

HNOREE) ELTRHRETDHIEDBETHD, ZOLE, IHMRCERSNAEELZBHRL, FlxIE, s s

B — e EHIRITCRAY L, X4y LIz O SRS 2 — B & LTREL T L B,

LA VD EAICIW T, Key BFE & SEAERFE & OFATIZ, 080 & bl U € FREHRERD ST g5 11

B OWFHIDNE < 72 D AR & LG R R0 78l & OG- 2RI T 285513, Key O IERESNAH
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TEEAT o 1ot OPREL & FMERT R R CRUE Lo L IRV U &0 e B2 BT 544
END D, BT, ABEIEYOBEE T Key I ©Co 2+ 254121%, FERIEATHIE T30 L 7= “Co
DS REREE 2 A 1L FICBERAHIE L, ZHAUSHSHERHRRE R CRE LRSI O IE 21T - 7o R 23R
U CHESHEIE A COBEIERFRRE 2508 L7z BT, Tz #ERIERFE O R0 CIMEMERIE B O e
RECEANIET 270 EOBEEITO LN TE 2,

A42 BEEUIBETEEREICE Z 5B OFHEHI

MR OEENY, ZORMICE > TE, GTREIRE K O ELLRL & Key Rl & OIRELLOR 2 1ZXT 5
WENRI DAL H D120, T D BERERERE FIEOFEICIG UC, U XIS RaR B R Amas S
INRE L 725 KD ICERUOREEIT O MEN B D, ZD7=8, THETF DRI SISV T, AESI-SC-F015: 2017
OHRE B ORI KA WESEICT 5 2 RIS, 22T, ZOFECTORESMICKIT 5K
AT 21TV, BN S SR RS R 5 2 2B DR ZIT OV TR R T 5,

A421 FRETEERE
a) HEE AESJ-SC-FO015 : 2017MOMRE B OILFENTHERZ L L 05 L, ROEBY THY, HEHERRED

AR A RN R BB te a9 5 Z &, B ORISR KA LW & D, &

DOFEHRETRIR &3 5 U H 358 LTl %,

—  FRRIEIZFEAE T 2 RREH R S AT B B SEY)  GEe FRARTAH 24 T4k 10 ARARIE O U TERES) 12D
W, BRI O SRR T H D ONi CEBIY 100 4F) 72 & AR A5 A1E, BRI O
BT NS VS, OCo (I 527 4F) 7p CARH & bl U CHREIFEINE < e DI ANE,  FRETIERY
DFBY, R E N,

— ZOZ D, Key % ©Co 7p ORI & il U CHRSHIFRIAN R < 7o D R TERRE S L, HiiOE
I O SRR DY A PR LI L Gl 2356,  FRANBFRI RIS 2 280, ik
IREWZ LT,

Z DIERETHRIG & 3 L RARBEEEY) 70 E ORRGTRE, 8%, 77 v hOEERREN IR TE S, Z0

7=, FREHHAR H OJE & 5% ©Co 72 & & bl U TR MR < 72 2 R MERERR L Z DU T,

KB THEICKTHMENTE D (A4l B, T72bb, ZOHIEIZL > T, BNEEIHET S

BEHEIZDONWT S, [FA—DREREZRETE 255030 5,

b) EMEMENTEE AR TOREMEOZYMEAMRICT 5700, 22T, A2LID) TRESNDLFTND

8 Kl @Y, MREMSEIERAZ 0 & L, REMZRPMET L LTIk 2 48008 L, BRI 5 ©Co

& OPEJEA ORIGEN2.2 (BAFE O PSR 12X - TR LTk,

72 BN TSN T, HEROMIEEZT55BA L LARWES Tk L7z, FHlixg4i% SUS304 (A2.1.1

BWR) ZEEL, T 7Lm s ZRIIE AL TREELNIEEE 2D ERTHD 1x10%cm?s & L1z,

¢) EMEENEER RIS HIRE L OEB O A A il U7 FAlAE R 2 B AL5 1 Rd, Hitk 1R

ST % ©Co 72 & ORI W TRALIC THIET 2 L EEITIZE—EICRY, MEDZ

UPERESHT S D, 72750, 2o & OEFEHICHOWTIE, BREEERI 100 B L0 HEWEAI2IE, #HE

LThH, BEEDS—ELRMEANDH LD T, HENSLETHD,
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10°

——uC/80Co EIETHER Y
—® -35C|/0Co FRWEH L
— A=31Cy/80Co HREMEH Y
= ¥ SINj/0Co AT MIEH Y
—C—53N|/%0Co B FHIEIL
- B -83Nj/%0Co FEMIEH Y

1
10 L v wmegmco BEHE S

- ==0=fq/0Co FE DL 0
-
=
b= 100 p s Mear-og3
il l‘_,o-"

1

10

10' 102 10° 10*

v HATIE (R)

B AlL—RBSHMEICH T 5 RELOEEHES LY

A422 BHELEHE (BHRELROBIEZEORE)

AESJ-SC-F015 : 2017MOMifRE B OIS RA L LD L, ROLEBV THY, AT D HEEERED

WERITBEBRIRE IKA T L2 & D, ZOBHETRIS &3 2 & @ L TRl d %,

FEA R 0 O SR PRSI DU T, FREHEE 1B 0D FRU MR AR D i BB FE | 553 5 v HIHARGA T 1%
DFSTRERRE DZERIT, WA NS <, BEHEEREOREREORENTL, 1Z&A ST,

—  —75, OCo 7p L=l & bl U C IR 25 R < 72 D O ERERRIC OV T, RS B o S AR oD
TS RETE BE 156k 2 My EIHARTRS T 1% D AR TE O U BRI D72 50T, R & <, BREMEIEL OBk
SRR DR L Z T D,

Z OFEMETRIG: & DRABRIEW 70 K ORI, @E, 772 FOEESGLEk biE TE 50T, M

IR R OREIIAL) THENTE D (A4l 7“'%%0 Tbb, ZORMEICE-T, ZHOBHET K

SHEIZONWT Y, [Al—DRELEZRETE 255035 5,

A423 REHEILEERMN (AR OBSHEZEORE)
AESJ-SC-F015 : 2017MDOMifRE B OIS RA L LD L, RO LBV THY, AT D HEHERERED
PRI R IR LN 2 D, ZOEHETKSR &3 2 e b 3@ L Clinrd 5,
— J?%Mﬁ)ﬂﬂ;ﬁfﬁ$®HE%¢1~¢H%FEJ®%24§,“ (ZOWTIE,  BRETIRFRTLS6h U C iR 0800 O Sl fE L 2 >
WTIE, PREFEFHOAFNE—THIUL, FREEEHOR/NE, HSHERE R ONRE OV st LT
HIFE A EEEL W,
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— MRS LT OC0o 2o EAREN & bl L CRRETIERIANR < 72 D R MEZRRIC W TE, IR R
WL THEFEERS D DD, BIHEIEFFOAEEIC SN TIE, RIS, HEERE K OVERE O
PTHUK L THEEIT/ NSV (72770, BIRIZ70%EZE LT\ 5),

A5 BEHMEEEDOFEHEIZ & ZFHERBRADEEZDOLT

Z OFERETHL 5 ST FE SN B b 0O S DS R A SR R E T BB DR A e - %
®AL6 7T,

TERIKAY GOV TIL, AESJI-SC-FO15 : 2017HDOKRE B LRI U L 912, Al SO RIRTHE O
DN B RS (S 7R B % . 2 D72, BRI RBEREN) O U REIR L A EEARET 28551%, FHmxI 55
W) D JEHTRERRE % (43R C & 2 MU T MO BER B AR S K & < 72D & 5 MR O LM DR E DS L3
LD, —J, HEIERFERL OF Key BEREOPREE LI, % % OEFITLHEDORELDIEL D& ORBEZ T 5120
B ARV DBEAITIE, BT BORE R EELOIZH S X 2EE LR E O Gy &tko
HiPH) ORENBEL 2D,

AESJ-SC-F015 : 2017TMDOKIRE B IC L5 &, HETZRIED 9 B, T 7V AR FEREIC 52 5
WAENZOWTIE, LA DR L R &\ 2w, Tl SBEEE O HRERE & BRE e 25551, &F
At S BETEN) D F T REIR FE 2 R3E C & DY) T REIR EEREAMAS RS K & < 72 5 & 90 b E O &0k
ENME L SN TWD, ZOEETHRETHHEEMIE, UL > TA—F—TEDLIHELH D Z L
B, MERHEIEEE T 5 2 %%, AESJI-SC-F015 : 2017HDOMEE B O5a k0 b k&< Y, HEIHEEED
HOBREITITFED = L3 MEEE Shd, —J, AESI-SC-F015 : 2017MoMBE B Itk 5, Hir7rx
ARPPRFELIC G 2 5 SBIIAY N S W e, BEHMEEHROSM & U ERE CUTHEP) 2 3%0E i X
NWEEINTND, UL, THETF 7V ARIIRE SEHT L0, FHET 7T AROKE SO HEH)/
SN2 OFEARECTHG & T 2 B b RN T 5,

—7J7, AESJ-SC-F015 : 2017MOMIRE B IC L5 &, HHETLRIED D B, T2 MUTKTET 5 ik
WA IS DU T, O AR K OIS e O WP US4 2 828 b iR/ N S W, WP o FiEEE A+
HH/ATY, BEHMEEHOSEMAEE UTREME CUIHEI) 23Tl ne shTng, —F, ZoEET
5 LT OB T, THETF AT MABKELEHTIHARHY, ZOBA, HNREREIREE
B9 5, LOLARDL, THFARY MAPKEEH L THRELOLEBIIRE < ARLARNDT, HHMU
OWLEE L OEBEF AT L, = OEEEEICE U CIHis S A Koy LT, B AZRETIUZ L,

AESJ-SC-F015 : 2017MOKiRE B (2L 5 &, MEEIED 5B, WERRICOWTIE, el a7
R 2, HERMERREOBEIC OV TIE, ©Co 72 Dl & bkt U C RIS R < 72 2 Uk vERARI, T
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B C5—{Ea/%L AN CCo ERBICE X HHE

C42 RFPFHEAEMHHEOMMAS, BKEERUEHEIZIDONT
C421 =2

ZITIE CALTRULIEAT =0 77 7 7 B OGO R AP E RS 5 HEICET 572012, PR
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C4.221 BWR

BWR 77 > kOIS & FER IR ORE R E 2B C6P UK C.10 (27T, 3] C10 [T AT~ &
TEHOBLS D BIRFIFKICET 2 EEMEE £ &7,

®CL0ITRT LI, AT L ASIE LTIE SUS304 T SUS316 N ETH D, AT > LA Cld=v
TFVEGEMEF SN TW5D, JRFFENRFIIREG M AN S TW DD, BOKiE T DRI
2T 2 VAN, FEO FENEICIE= v 7 VEAS SRR STV 5 W B R CIa R JIb FE
BRELVE XA T VAR WS TV DD, FAACRELE & OYR IR AR R ECE (21T R FEH SV B i
TWb, —F, FEFEAFHRAENIIE EN 220 E DD Co BAEDE SN LEHTREEE LT, il
Anbns ey, u—3RORO—EANENS 2 MEAED AT T4 +ehibh 5 B,

¥, AT T4 POV TIE Co GAREMOBLAN REMBHNLNE L )Tk TETNE B,

SR 2> D DB AR DA r—V 77 7 7 ZICRIFET B OW M 25 A 10k 5 & 72 D 8iFRIE,
2L hOFAER THDH AT U LA = 7 VHGE (& ISR L LT 02%~03%D Co NEH S
%), —h, #ilfEEY, n—SRLICHWSNE VL MERED AT I M@ TH S B, [REHITHOV
TIE, Co, Mo, Ni XUXNb DEFHEIMENT &, FFFmEBEERELE D> O O TR R E LR
DOFMETHRESNTLED Z L, F2, UNVa=u 541250 TH Co, Mo, Ni XTUNNb OEH w72 i
BN BT 2 & DO T REF AR O R e 5270 B 13 7= T
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% C11-BWR I[THWL A TS M DS
apes Co(%) Mo(%) Ni(%) Nb(%)
AT T4 F® 50 0 10 0
2T L A$i SUS304 0.25 0.26 10.5 0.009
RELHT | 2T 2 L A8 SUS316 0.05 25 12.5 0.009 2
= VEA 4 NCF750 0.25 0.06 735 1.05
= VA4 NCF600 0.25 0.03 755 2.44
AT T4 FAREH 0.35 0 10 0
25 L A4 SUS304 0.05 0.26 10.5 0.009
L% | 2T L A8 SUS316 0.05 25 12.5 0.009 2
= VA4 NCFT50 0.05 0.06 735 1.05
= VA4 NCF600 0.05 0.03 75.5 2.44
C4222 PWR

PWR DR EHIZER I ATV ONTW D = v VRS E, BlER EICHOWLRTWD R T LR,
IREMEBEE IV BN TWA DL a =g AEE L oL NERED AT T4 F®TH D, ZD 5 LIRS O
Tva=1 A4 Co, Mo, Ni OYNb OER &P 7 MM BAFR 2 & 7 D BERRER AR O FEfxT 5
HIEbRE, = rNVEAE, AT VL AILOAT T4 F®EXRE Lz, Ar—U 27777 ZEiMid 55
HICHW D EH Oy 2R CL12ITE L DT,

= v 7 VL4 NCFB00 @ Co GBI OV TR T A 7w 7 BC130.02 %~0.1 %DlE RS
NTWER, ZZTHEEFD0L%E L=, —J5 NCF690 @ Co &4 EILFIEEIZ 0.02 %~0.04 % &L HEASVRE T
WS, ZZTIEFHD002%E Lz, ZdDZ &1X NCF600 & NCF690 & % AV /=340 Co 3AERDEE K
T DEDICRELTEDDOTHY, ZHULCo BHAEDEE (IKTF) 2L MBIEEAEM LI GED A —1
VI T 7 I BEOEOCRERICRDGEEFRELTNDLEHDTHD,

% C.12—PWR [CAWL S T B8 D5

7 0# Co (%) Mo (%) Ni (%) Nb (%)
AT T4 F® 62 1 2 0
AT LA SUS304 (AZHA() 0.25 0.26 10.5 0.009
AT LA SUS304 (A3Htk) 0.05 0.26 10.5 0.009
= VA4 NCF600 0.1 0.03 755 2.44
= VA4 NCF690 0.02 0.03 60 2.44
C4.2.3 KM
C4231 BWR

POKmfEE U CTHER LT 800, BEREORAEDBLENG, Rifts L TIEKBIERS TR OMAKR & 1
JF—UWRTH D, MEMENIAT > L ASH (SUS304% (8SUS316), = 7 /LHf4: (NCF750 % O'NCF600) J%
ORT7T 74 b® (CogHEDRWEM 2 ETe) & Uiz, FHIiT 2 /D 5 BIRFIFNLS CIIAaK AR O
AT L ZBUF 2 — 7 DEEK RS AT S R D60 WRREE & Rk x W Bl 50 0040 9%l 3JE IR N ORERL
MTHOZDI b=y r VEAREITL WIRE, A7 74 F®IF0.02 WIRE TH D, KBGO AT L Al
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F 2 =TI HDOWTITE BT DR R OB AR & @R S KB Uiz, @RI R VEEL e —
HROE2E —XTHY, IREIFI60 CRENSH220 CRETH D, TOMDO e —X |[ZHOW TR E Lz,

=

Y

IR OBHREFEIT20 %, IEEIT40 WIRETH D, AT — VU 77 7 7 2 OGO Z4 M 27§ 512X 7=

, MERT B O E A IR D L D ITFRTE Lz,
F—Z1 BWROHHADTZ v hZ48E, AT v L AHIFSUS304 %21 L, CogAREAMEm ST
e FAWTn 5,
F—2R2  BUR 2 DN E S S 402 R ONHHEIRR O34 CCod A mODIR A BHI AR S LT3R E, R
BRI RO = v 7V HAGNCFT501XCo 5 A DI ETEL, iliEFED v KO e —F 1 XCoE A EAMEL ML

B E ATV 5,
b—R3 — 2R TETORKESHAIRD AT o L AHHIF 2 — 7 DRCoB A EDIR W BHI A T X
NI E,

F—R4 r—A3ITMZ TETOFRFIFNO AT > L AGf73SUS3047)> 5 Cod A EAMEV SUS316(Z 8 &
NT-RE, = v 7 VESENCFE00IZ- oW T b Coa A BAME VR E,
FNEND I —ADBER TR CL3 IR LT M,

% C13—& /7 —ATOEZKEEDETE : BWR(%)

TR} r—2A1 | r—A2 | #¥—A3 | r—A4

N NEREAT T A F® 0.02 0.015 0.015 0.015
AT T4 FOREH 0 0.005 0.005 0.005
= VHA4 NCFT50  (ZSHaRT) 1 0 0 0
= v VA4 NCF600 (ZZHaA) 0.2 0.2 0.2 0
=/ VHA4 NCFT50 (3cH#afk) 0 1 1 1
= v 7 VEA4 NCF600 (Z2Hafk) 0 0 0 0.2
JFN AT o L A S SUS304 38.78 38.78 38.78 0
JFNAT L A8l SUS316  (ZeH#if%) 0 0 0 38.78
faKk AT o L A4 SUS304 60 60 0 0
Fa/K AT L A4 SUS304  (A#ii%) 0 0 60 60

it 100 100 100 100

C4.232 PWR

PWR OHEIKIAFETH - & b RERHRE HD DEAITARIER TH D, RBHITEE 2R < L EoKmfEI

990 WL B/ D, 2/UL MERED AT T4 MOOEIKERIT 01 %A T & &N TR B, = Z ToRER
01 %& L7z, ®CUIIZAT—V T 77 7 X aiilid 54— A TOEKEMLEZR LI M, r—=251%
FRRIAEIMN = v 7 VA4 NCFB00 T, BB I Sp 27 o L AHillE 13 SUS304 ¢, Co & EDIK
WA SIVTUVRUVIERE LTe, 7r— R 6 13RRRARITIT Co B BRI = v 7 /L EAE 4 NCF690 2 Wy,

A

T L AT Co A EAMEIE S 7z SUS304 2 WA A L LT,
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% C.LUA—B7—ATOEKEEDEE PWR(%)

HERAA L r—A5 | —A6
= VA4 NCF600 933 0
= VA4 NCF690 0 933
AT v L A$H SUS304 6.6 0
2T L A SUS304  (AZHid%) 0 6.6
a0V MNERBEAT T4 F® 0.1 0.1

it 100 100

C424 BRFIFHEBRHENLDEBESDBH

C.4241 BWR
JRTAFRERS AR B DI EIC L AEBRS DRI HOWTIE, ERESF 7T FTCOREICL->TH
DOIEHRPHET SN TE TV D, RICFNLENOHIFEIC T AR OW TIN5, BWR IZE\WCla@s ok

B L, MRS S BREURIRD 72 OXFEEAKEIZ KB & D,

iy

a) BEEAKEIZHEFIBEHIZDONT

ATYVLRE AT 2 U ABOEEHFRIZOW TR R AR 2155 U 72 BRIE TORERHRD e SHEE
STV 5D, Hemmi &ORERTIE, #BRT% D SUS304 DREISIT 2l LIS A ia T 2 2(C.1) TF
LT B8

JEAYAHDEEE (pg/m?+s) =300t™ + 1180t™%% + - ¢ o o oo o .. (C.1)
JE RV (s)

ZZZ, t:

2T, AUOE-HIIERIZLDEROBHFELRLTEY, H _HIERICLDIAT VAR

T OFAC B AERGEE 2R LT D, JR TP ~OIEHITE IS 35, thodifE & otz 4

% BT, 1A 7 VREOERE Th 5 1 FEEROBHERELFE L Lz, X(C.L)DOHE NS 1 FHOEHE
I%, 1.40mdm L& HEN5 (mdm=mg/dm® + month),

— 5, [REROFTERN T o~ RS THE RSN TE Y, ZOBREHEEIIX(C)TRIN TN D,

EAAHIEE (ug/m?+s) =400t + 1550t™2 « ¢ ¢ o e e oo e (C.2)

K(C.D) LRI 1TAEBOBREREAR T 5 L 1.87mdm L 72D, AT » L AHORHERIZOWTIE B
2 FEEHORER O E LT 1.64mdm & L7z,

AT L BN D Co DVEHIROIBEERIFIEIC W, ZOMER 4B C.7 (omd B wkimsy
T 2 =T DPOHOEMRIZONTIE, ZOEBRER L IEICHE Lz, mii (F160 ‘C~#1220 C) 7»»
D OFEHRIL, FEAFKREIZI 270 CORBRER L UET DR TH DL Z &b, FEAFKRSEM
A DR O E & Uiz, —77 160 CLL F ORI CldZ ORI E <720 B C7 72513270 C
DUARE L 72 5T D, Lo TIRIES DO AT > L AEfH 5 ORI 1.64 mdm @ 1/4 £ LT 0.41 mdm
L7,

723, SUS316 (12O Th, SUS304 & [FBEDIEHIRE Lz,
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= 7 VEALAE NCFT50 (ZDOW TR OIF LK E 248 U 7o S TR e S TR Y AR
HHE 233K 0 BT D W JRLKE & BT 5 5 AR FISBIR LK E NG END 2 LS TH 5,
JEE RV HIEE 2 (CNTR LTz,

FEAHREE (ngim? - s) =240t™ + 190000t « « « ¢ o o o . o o e (C.3)

AT LA E R L FEZ ORI E RN 5 & 200 mdm & 725,
—J5, = VHAA4 NCF600 DI 2125y VT iE Hermanssont™® & d2kBfs s H IR HHERIZR DFR(C.4)
TERIND,

BHIR (ug/m?® - s) e T R T T T T T T T T T T O, (C4)

Hermansson & IR OFHI DA TH VU 1 FHZOfEIL, 5.0mdm & 725,
ANV REEE 2V NEARED AT T A FO®D BWR KELRMFIZEIT HIEHEIT Lin 512X - Tl
W SHEHMiSh T g B, RCH)ITIEHRZR Lz, Z 0% Hermansson & & [AERICIAHISR 25 Lz
HLOTHY, > CoDAHIFEHL TN,
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KCHONDH 1 FHROEHERALFE LTS L 13mdm & 725, ZORBRICHWVOINIZAT I A4 F®D Co &
HRIT66%THY, ZOMRNDAT 71 MOORIFEETIHT S & 197 mdm L7425,

HHFEDOIRHROBER 2R C15 ITE LT, JTFARRETOART VL AFOEHRZ 1 L Lz
BEDTNENOBROKE R LI bDTH S,

= CI5—&EH, o DEHE BWR (EE/KE)

o M R
SUS304 (JFL-1-47PN) 1
SUS316 (JF-74FM) 1
SUS304 (/K il il) 1
SUS304 (i AR ET) 0.25
= VEA 4 NCF750 12.2
= 7 )VEHA4 NCF600 3.1
a0V NEREAT T4 F® 12.0

b) KFFAKEIZHEFBBHIZONT [EHNO BWR Tid IGSCCRLARUE G &EIN) DOBAIED 7= (2 KT
APLREfENTETWD, £, O T I P TIESBIEARR SN TE TWD P F4rkidk
FEMNT L ST, IEFRRFESCHRYFRERD T H DIBB L KFE ORI L, WA NI LTI
(b BB ITEHE~DARBEIZE T Dy BEBIEACOWTHERETH Y, MM EHI A L7 S4B
AN SHIVTIKFE & O U THERM B O BN 2 72 T ~BAT SR IUHE DR L 72 D, 2O X O BRERE T T
D HEEREFE DA B SR DR B 53 OV HZRENZ DV TREH 2,

KB Z FEfis U725 B SRR 351T D K D BRSO BT K = TR 4R K R OV 7R
BEMETT 25, @EKE FEAKKERE 0ppm) OBA, F1IA/KHORTFRRSERE X 200 ppb~300 ppb
ThHHN, KBEANMZL > TEOREIFRTT 5, KFEARICH L5753 10 ppb M HENLLTIZ/ 556
bdd W, 20k KBRS ONKE & HE UG ARBRN I ST 0 @ KE & OrEHEROE
WA ST D,

1) RTYVLRM A7 0 VAHIOKFEEASMETE T DG RRHRBROFE RS AT 2 U A8 5 OFH

RKFACH)TEIN TS B

WHE (pg/m?+s) =2 28012 ¢ 0 e e e e e e e e e e e e e e e e e e e (C.6)

1A 7 VR Oidls: Tl 2 LEFZROEHRZR(CO)DOHEMT 2 L 107 mdm L HH S D, £z,
AR ORERDS y SIS T HEMS N TR Y ZoEHRIIH(C)TRINL TN D,

BEHIR (ug/m?+s) =1 L R I T T T T T T T T Y (C.7)
VFEROBHREZRHT 5 & 740mdm L7225, BN TORT > L AGOERHRIT o 2 1%

YL T9.05mdm & L7z, #KRITHEIRS Tlie < BBRREOKENR X 2V THDH Z Lnb,
IKEHIR T 2 — 7 DU R Td@ K E DSk L R LTz,
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2) ZVHILEARE REMEREVIAET D= v VEEA 4 NCF750 (IZOW T DRI L KFIEAKE
R LT B ARBREE ) O R (C8)D L H TR R b T g 1
R (ug/mZ .s) :29»[-1/3 ...................... (C.8)

AT LA RRRIC 1 EBOREREZE T 5 L 241 mdm & 725, 723, NCF600 (Z- oW\ TidikbR
FERN 720, NCF750 & [RAE L L7z,
3) AN KERE 2V MNEAEDAT T A F®DKFEARMIZE T HEHRITA(CIYD L H 1Tk
BTG 1)

R (ug/mZ -s) =3300 e T (C9)

AT 2 VAR & AR VS OWENRA R T 5 & 154mdm & 72 %,
I TORERREER CI61CF LT, TNTNOHEIIKFEAREOKE TDOAT L AN HD
A DU A 1 &5 THE LT,
% C.16—/#EH, L OBFHEL BWR (KFEA)

EiE TR

SUS304  (Ji-1-FIN) 1

SUS316 (Ji-1F ) 1
SUS304 (fa/K il il) 0.18
SUS304 (A KAL) 0.045
= VHA 4 NCFT50 0.27
= VHA 4 NCF600 0.27

) NEAEBEAT T A M® 1.7

4) BHESOKEERFEIZONT A7V AHNS ORRGOEHIC R TIRFRERE O EZE C8
IR LTz, 303 DR TAR KB I LA IRSR IS AY 200 ppb~300 ppb T 5, KEIEAZ FEMiT 2 = LIk
o THAFIR LR N3 2 HIc e 5 P,

a 14r Fe(O) ' {140
a a
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z 12} J120 ~
o b=
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C.8 DO AT L AN G DR O INI T FRIR AT EN D 2 &, Fe, Ni XU Co IIEHRIR
FEDIKTIZ X » TRHDSENT 2EMIZH D Z EB3mnnd, —F, Criz oW T3 2 Emicd 0,
RN E o CEDFBDOR/R D Z EOVRENTWD, ZZTik Co, Ni, Mo KO Nb OZEEHZHOUWTHR
RERSE

41) CoDEH B C8 b, AT L A5 D Co DIRHERIT/KEEANIC L D IRIFRFEIREOIK FIC X
S TN AN D, —J5, R(CI)KVK(C8)NHAFBEAKEIZ L » T= v VS EDORER
PR FT 272012, =y 7 NVEEENHO Co IR T 2 iR ®H 5, AT 74 @M H DY
HEHR(CE) LOR(CYMN DI TIN5 THEMEN S 5.,

42) NiDBH 272 LA 560 Ni OFEHITHMETH 50387 2728 C8 "Hnd, —H,
K(CI)KVH(C8) b = 7 VLA D DIRIERIT Co & RIERIZID 35 FIREM R B 5,

43) Mo DFEH BWR BEIZEITH Mo DIEHZ D HEDIZOWTOHRITIIED & Z A5 TR,
Mo /% Co &N Ni & 13572 0 KR ~DOIEINTE Y 77 VBEOIHER & 5, B —pH FRIXITIIHIK RIS
£ % Mo OFEENRA(CL0) KR OR(CI)IC L > TRERTNS B

Mo + 4H,0 — MoO” + 8H" + Be = « + « = « ¢+ o o o« (C.10)
Eo =0.154 — 0.0788A+0.0098l0gB = + = + = + = + = + « + o« o . (C.11)
ZZIZ, A pH OfiE
B : MoO 2 VAT

RCAN OGN L DL, BUPMETT D EEMT LT 77 VBROBEMET T2, 202k
Mo, KRFHEAT K DHESMEFOBENAR TIE Mo DIEH AR TS T 52 LNBERZbND, ZDX D 7%
BELDEEBEZLNDHSE LTI Cr AHIFH5, Cr b Mo & RIEHCE(C I RIS X -
T v LEROTHE TR AR f i+ 5 U,

Cr + 4H,0 — CrO” + 8H" + 6@ « = =+ = ¢ o v vt v v o (C.12)

IKFEABEDJFAF AP D Cr FENCOWTIHENT T > b Tl Shi-fiad 5 B, s K8 Tk
CriZ Cro” & L TRIHEN TV DAY, KFEAFIIE AR O 0 ARESHEHIKL 7> TRV IE
HIHI SN Z EDRENT WD, ZOZ ENBLFEREOFEEIZ R EE X HILD Mo IZOWTHKHE
N L DI FIFARDRTEFERICENT 2 Z L2 > AR T 5 &2 6 b,

44) NbMEH BWREEIIZEITS Nb DIEHICOWT HHRITIE L A LRV, & 2 TIEEMN—pH XD
E 2 FIZHEASWTHET 5, Nb OZKIc oW TR CA7 107 L7 P Nb ozl > CIEiig <
IR0, BRI Mo ERIC K D ICBMEMOER & 5 L ST\ D, Fiz, TOR{bLREIL&EL (B
EESEY), JRTIF KRS B CIREE CIIvaf it S, KEBEEAD K D g niREECiImHi s hs &
EZ2bD,
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Oxidation . Not 0 Name, colour,
nu(n;l;er Considered considered wical) crystalline system
Solid -1 - NbH - Niobium hydride
substances 0 Nb - 0 Niobium, steel grey, rhomb.
+1 - Nb,O? - Niobium sub-oxide
+2 NbO - -90500 | Niobium monoxide, grey-black, cub.
+3 - Nb,O3? - Niobium sesquioxide
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