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PH DEEL . ONHE 5%

FHEAREIZRBIT ZpHO ERIE, NERRT OBEER L7 KFEA 42 OMIIEE
ORI~ A T A E &2 DT f_ ’6 @ (pH as a negative decadic logarithm of
the relative activity of solvated hydrogen ions in solution) | Td Y, pH= — log a,
DEoIEREIND. LarL, FREMIZE > T, KEA A OIFTEAY BEHENET
LZZLEFITERNOT, ZOEHRITH > TpHE ERAMIZIRET H7-DI21FE D
FTLHMMEVD ZEPHREICAR D,

EBRDOpHO— /kiﬁumsz L ClE, ITUPACRCCQM®MDEAWG (BXALZEIHT
T —% 7 7 —7) 1B THamed B /VIEDNRE ST 5, Hamedt /Ui,
Eﬁﬁi?&ﬁﬁ)ﬂ(%ﬁ AL JZ@MIS L 7ok EaEMR & 8RR ERE O S B &

VZHRAE D IR RR T Z@{'ﬁz rL7ebDT, JﬁlﬂﬁF'ﬂ®ﬂ54¢% WDV TR
ODDH%{?%&)Z) IEERERIC I 1T 2 B 7E (BEHERFES) 13, EEMEICE->T
TR 2 PE L720.01 mol/kg@f‘ﬁ«%ﬂﬂb‘fﬁ%&’)éo (E'Jﬂi@ufffﬂ FAEMET D03,
FEITHE S5 OIEEEERI%L (acidity function) EFEENE H DT

(pH +log 7-°) . Debye-Huckel D% fiilg1c Lf_f%)ﬂb‘TpHFEEMZ@/I’ T
SREEISHRIET DAL A A > DI BRIy L2 R T 5 Z L2 X~ T (Bates-
Guggenheim®#F)) . pHEFMHTHZ LN TX 5,
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/k/ﬂ“ﬂi/%o)jj JAE *-ﬁ/ii—c
EDLLWEINS M ?

Homogeneity (3% )

30L +0.001 range for 3 subsamples (glass electrode)

+0.0008 range for 2 subsamples (Harned cell)
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Fig. 3 Results at 25 °C of APMP.QM-K9 E
and APMP.QM-P16 &
The half of each bar indicates the combined standard uncertainty (k =1).
The open circle indicates a Harned cell method.
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CCQM-K9, CCQM-K9.1 and CCQM-K9.2
Sample 1, temperature: 25 °C Sample 1:
0.020 [0.025 mol kg-1 KH2PO4
+0.025 mol kg-1 Na2HPO4]
Q018 oo NOMINAL VALUE :
pH=6.9at25°C
B T e e i | s
= Degrees of equivalence Di and
T anded uncertainty Ui (k = 2,
E 0,005 e e expanded uncertainty Ui (| )
g A l 3 ] l . $ {T\ T KCRV for CCOM-K9
£-+0.000 T Ll 4 U e T = mean(NIM+SMU+NMIJ
= % :CCQM-K9)
TRl | el St el L e kbbbt § Al St I
LU 172 T SR SN AN R SR . The relative difference is
used to link APMP.QM-K9
20,015 qommmmmfemmeme e e e to CCQM-KO.
-0.020
= @ g 2 = E ¥ 2 &K W E 2 9z
B Lo g 2ZEEE = & = E o
& 2 8 = 5 =
KCRYV for = = =
CCQM'KQ Red diamonds: CCQM-K9 participants
Green triangle: SMU "subsequent” (CCQM-K9.1)
Orange circles: CCQM-K9.2 participants only [http://kcdb.bipm.org/appendixB/KCDB_ApB_search.asp]
warcous ssnmere o+ ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST) 11

National Metrology Institute of Japan

HarnedtzJLiE TOpHRE A X

0.01 mol/kg HCI (B &E %)

6.975
6.970
6.965
6.960
6.955
6.950
6.945
6.940

0.000 0.005 0.010 0.015 0.020 0.025

[CI')/mol kg™

Fig. WML 7= {L# A A B~ Dp(ay ) DIKAFHED I
(FE 0 AR HEpHE I, 7RIS C)

plan 7 o)
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Conversion of pa to pH

[according to the Bates-Guggenheim convention]

pH =+ log 7°
Il

p(auyey) -0.1029 at15° C
-0.1046 at25° C
-0.1068 at37° C
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PHDRFEMNS

pHOTHENSDEFEMITHEES DAY, -----

EAWGO) —WRIEHIC & ApHIZ., FHEEED IV T,
N X T- 7B % W CEBIFRE/RpH TH ¥ | Table 2(B TR
F) TR LD & 9 IZCCQMEFE R TIZKCRV (BB LLE S IR
) DIERMENE L LT0.00xZ2FEHLTEBY ., HA&EFED
NMI(ER A EEETFER) B TOZ OKAED RIEMEE2 FEIHE LT,

L LEBENPDEZ TSI L —Y 7 ILOB AN BT L 70.01
DYEEARHENSI N B 5, T2 BNMIE OEZEM: X Table 200
KCRVOD RN STEFEICIFEBLTCE TV AN, kA 4D
IEEBRBORHEN S EIRT 5 & —RIEEORHENS TTHZ
NTITFERNE NI Z L TH A,
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CIPM-MRA

o HEZEOEBEHEBERRGE (Y O—/YLMRA)

A—FMLEHDOTOEREEHZEE S (CIPM) (&, 1995F N4 (CGPM) [ZHLY
T.ERHAEBEEFEFRBETORIEM., F\L—HEYTAZIULTET 510, REDHEIE
EICETIHEERERE (BRI ERESIVERTEHBICKIIRENHAENDHRE
R DFFEERELIZ, 1999F10ADFE21EICGPMIZE T, Mt EZEDRF
HEEENMIGTEZREMERT) OFITTARELAZITDOVTORERBIFE I (LY
Hp25O0—/ILMRA)NBARZELISHEDRRICKYEL SN THEIIL =,

g

MRA_Appendix C(FEFEC) ~DCMCD B iR FEH

EEEM1 . EELE — Appendix B (f1/EZB) %

BHREH2: -V IMNATAE=ZEREBECEE

%fi%1¢3 . t07_' l/t\\_'L— NMIDIEEE D
* CMC: calibration and measurement capability e

warges ssrmereco ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)
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(MY olFS
R AERER
DR

PH®D [E [ L 8%

Table2  pH OEPELE (EAWG AFBDE D)

pH FEHERR R, FEMIE KCRV = U (25 ‘C)*
CCQM-K9 kD AR | PTB () 2000 pH 6.8633 +0.0012
CCQM-K9.1 Y AR | PTB (BR) 2000 pH 6.8633 +0.0012
CCQM-K17 7 VIR PTB (fh) ,2001 pH 4.0156 £ 0.00218
CCQM-P52 odiv3: SMU (ZBE/3%7) 2004
CCQM-K19 135 et SMU (zm-3%7) (2005) 9.2300 £ 0.0013
CCQM-K18 e SMU (A m3F7) 2006 10.1985 +0.0038
CCQM-K20 CoomiD | NIST () ,2007 179223 + 0.00156
CCQM-K19.1 1% 0 i PTB () /INMETRO (77 /L) (2010) 9.2300+0.0013
CCQM-K91 CrrmB | PTB () 2011 HEATH (draft A)
APMP.QM-P06 kD ABRHE | NMIJ, 2004
APMP.QM-P09 7 B VIR NMLJ, 2006
APMP.QM-K9/P16 | 10 A | NMI/NIMT (¥ ) ,2010 CCQM-K9 &V > ”

*pH & OFIRUSMNE BRI A AL A A v DIREFE~HIMT L2 b O, U XU EREK 2 OIBERRTHN S,

16
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DHO I EL B (45 E D)

Figure 1b. Results of Key Comparison CCQM-K20. 25 °C, Excluding INPL. Error Bars
Correspond to Expanded (& = 2) Uncertainties.

CCQM-K20 Results, 25 °C (excluding INPL)

1.805
1.800
1.795 T
: 3 1 | KCRV
o - T * ‘
© 1790
o I L L
1785
1780 -
L
1.775 , —
= =5 o] w = o =] = = = = =
= = & e w
x @ £ = & & & %2 z © 2 3
= =3 g = = w
2 8t 3 : 6

Participant (NMI)

[http://kedb.bipm.org/AppendixB/KCDB_ApB_search.asph o] [Final report: September 2008 | 17
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NMIJ : Sl Traceability

International II

Comparability Primary Certified
- Standards Reference
g : Materials
— /] A
<Jcss> / i
Japan Calibration —) Jcss : NMIJ CRMs

Service System (Standard Solutions) i (Matrix Reference Materials)

Collaborated Organization

Secondary Standards

H Reference Material
Reference Material H Producers
Producers :
H Secondary
JCSS Standard Solutions Standards
End Users
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NMIJ CRM®DpHIZ#E &

SR e 20125 2AXKFE

TOHIERE

4
5
4
5
5

NMIJ CRM 5101-a LS B4R pHAREE R
NMIJ CRM 5102-a 74 /)LESIEpHIZE#E i
NMIJ CRM 5103-a kY AFSIEpHIERE &
NMIJ CRM 5104-a Y A BRIEPHIZ AR
NMIJ CRM 5105-a (F5 BB HIT R
NMIJ CRM 5106-a RESIE o HIZ 4 R

19
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NMIJ CRMMDpHIZ#E R DRI E

()

National Institute of Advanced Industrial Science and Technology

National Metrology Institute of Japan

DA Reference Material Certificate 4
o NMLJ CRM 5103 - aD3- i NMLJ CRM 5103-203 Ao e Sooncs
NMi o i =

it o rciogy " B .
L AEE cH IR, AIST pH Standard Solution — Equimolal Phosphate Buffer

pH Starxdsd Sciuion - Equimoal Phosphate Bufle - Thiscertifiedreference materiCRM)was produced on the basis of NMII’s quality system ullie€ 0034 (10 GUIDE
Fe— . - 34), and can be usedor pHealibration
(SHIEAIE D SEErEHRlTEsD -

Certified Value
AR, 15 Q005 (ISOGUIDE 1) (BT SN 7T M T S AN LI iR “The certified value of pH of this CRM is given in the following Table. ~ The expanded uncertainty was determined with the.
THEY. pH SHEEIEN § 2 EFTE 5, M AN RIS ITEIC SRR TE S coverage factork = 5
e . [ [ Cerfiedvae | |
. p ST N THE, AR AL ST AR ke i [CpHeso | 68621 [ 00028 |
ARARLASTISATEY, ) 5nnINRE S LR A SEMERT, -
Determination of Certified Value
B | Elim- | wirmrEe | ‘The certified value was determined by the Hamed cell method.
[T | 5 5621: [ 00028 -
p Traceability
[ T TR . The certified value was determined by the Hamed cell method recognized as the primary method for pH in CCQM (the
e T
FIGEROEEELL. Heved TLE b TN SO TRE, Consultative Committee for Amount of Substance - Metrology in Chemistry) of CIPM (the International Committee for
‘Weights and Measures) under the Metre Convention.
CEL=2EYF 1] «
AT BN, A+ LT IR B s AR AT B2 TR g o Mustual Recogniton Arrangement (CIPM RA)
EMREATHD. Haned PLMNT S - TERANL SO THE, The measurement capabilty used for this CRM is covered in the Calibration and Measurement
(EPsrE#LT - Capabilities registered in the BIPM /i o/ ‘under the Metre Convention
L A BB BSOS (cE MEN CE TOWEEGR (BE OF a2

on the basis of the Mutual Recognition Arangement (CIPMMRA) for national measurement standards and for calibration and

wa 21 (hmpekeedh bipen org AppardiaC difaiarg) (TRERINEIF- 4
T
CIPM-MRAIZE

warges ssrmereco ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)

hoWEICEER T 8. -

measurement certificates issued by NMIs.
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CCQM-K19.1
L R0 ESHIEEEHROPHLE

s B®¥E PTB

o R¥ERE: 20115F6A16H

o AFRpHIE 9.2 (25 C)DIXSELIE B E R

o BIEYAA 2 EEF Thacidity functions
7% :Haned cell i% (15 °C, 25 °C, 37 °C)

 subsequent KC (follow-up comparison to K19)

o 3#ES (NMIJ, PTB, SMU) [ZK19&K19.1MDMAIZS ML T
BY. TNLDFERICEEELH o=, T, (T ESNT-FE
NEIZEEHELAHY . BEVIZFEEREDKRESTH21=, TD
=®I2 TNo DI DFERMNKIIANDI I DI=bD T
h—ELTARLGNT,

[> HRIZLLTD3DDOHE
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CCQM-K19.1 Acidity function AF° at 15 °C
9.345
9,34 i
9.335 b
| G 3 D
{
- 933
Lq:'- b l \
9,325 l
9,32
9,315
& o] N \% N A 2 &
S & & &N ¢ ¢ 8
<
[http://kcdb.bipm.org/AppendixB/KCDB_ApB_search.asph 5]
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CCQM-K19.1 Acidity function AF %at 25 °C
9,25
9,245 {
/\ :
9,24 k i ) ¥
: %
< 9,235 %
9,23 {
9,225
& 9] > W A N D
N @é\q' e@ c§“\ ¢ @6 & S

N

[http://kcdb.bipm.org/AppendixB/KCDB_ApB_search.asph 5]
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CCQM-K19.1 Acidity function AF° at 37 °C
9,165
9,16 i
9,155 AN rs t
Loy s ()
] L L
E v N
9,145 {
9,14
9,135 T ‘ . . .
% A 0 D N
N
[http://kcdb.bipm.org/AppendixB/KCDB_ApB_search.asph 5]
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N
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special
status

.

HIGH
5 | Extended
= capabili Phthalate
3 b ?f y CCQM-K18
£ |ourers COQMHKIT .S COQM-P52 _
= oo
c .
g capability CCQM-K19
(]
s CCQM-K20 CCQM-K9
CCQM-P37

LOW : : , , . . . : . -

0 1 2 3 4 5 6 7 8 9 10

pH

11

Figure. Relationship of the measurement difficulty of various buffers to the pH scale,

including support from EAWG comparisons.

[from EAWG CMC KC guidelines draft v8]

MATIAL pSTITITE o« ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)

25

AIST

CCQM-K91
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pH of an unknown phthalate buffer

« B%EFT: PTB

« Draft A L7R—bk: 20114511 A

o REIDI7FIIERIERERDIEILYAA
[+ %acidity function DR,

. AFRpHI{E4.01 (25 °C)

« Ai%:Haned cell;( % {-[ddifferential
potentiometric cellix

« JAIEBRE: 15°C, 25°C, 37 °C

(XT3 &L T5°CES0 °C)

extended
capability
buffer

ViEEEIZH

[> HRIZLLTD5O0OH
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CCQM-K91 Acidity function AF° at 15 °C
4,10
4,09
; (:) OO
i ¢
4,08 T
4,07 : : : : : :
S
Results of one participant which used differential potentiometric cell and one participant
which used Harned cell were below 4.07.
warosss sermere oo ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST) 27
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CCQM-K91 Acidity function AF° at 25 °C
4,10
.- @ eV WOIC)
4,09 } i {
Y
<T
4,08 —
4,07 T T T T T T T T
R
Results of one participant which used differential potentiometric cell and two participants
which used Harned cell were out of this figure.
warosss sermere oo ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST) 28
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CCQM-K91 Acidity function AF° at 37 °C

National Metrology Institute of Japan

2 (8

AF©

4,09 T

®

Results of one participant which used differential potentiometric cell and two participants
which used Harned cell were below 4.09.
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CCQM-K91 Acidity function AF° at 5 °C

National Metrology Institute of Japan

4,09

AF©

Ok

4,08

4,07

H—

=oH

f

Result of one participant which used Harned cell were below 4.07.
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CCQM-K91 Acidity function AF° at 50 °C

=)
=

4,13

Results of two participants which used Harned cell were below 4.13.

MATIAL pSTITITE o« ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)

31

AIST N National Metrology Institute of Japan

CMC and KC guidelines
How far the light shines proposals

. phthalate&carbonate@_JZ:)@fﬂ']E?bf%ﬁbb\(‘eg(tendgd capability’) $£1&
RIZDOWTIE, CMCHEBD-OICIFFSICLZDOBERICET 5EH
LEBADSMIZE>TEMFHAINTOETFNIEELENESN TS,

o ThITHI BB E.
(1) phthalate&carbonate DERE R D REESNI=TFHEMNIHS, ‘core
capability DEERIZE I SLLEICE WV TRSNIFERICLEAT,
phthalate&carbonate DRITE DELIHAEL TS EICRES>THAIC
REWNGE.
(2) BEDHATKFH, ‘extended capability type’ DBIEE/RSIZEMNTE
LHLEIATES L TOREELT-5HE,

* ‘extended capability' DFEERDRIFEREAIBIL TIL, ‘core capability’
gﬁé&%’ﬁﬁ&l:ﬁ?’écﬂ)%s ZUGERALZVRYIX, BEITLEDIEALS

, [RADTL]
ver8, April 28, 2011
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CMC and KC guidelines
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[DTZ]

* phosphate, borate, tetroxalate M K%k, AIFE M KL FLL core
capabilityfZF BRI DONTIEX, ChoDEERZET1D2DLEERH D
WMEH D 1 DDextended capability $EE R D LLIRICH VT, RIFLHS
RETLTONE AEABLWMEDEERERLORENSTHE
TEHEENDLHDEEZLND,

o BIELOHANDOEENLZTNIL BULEAOBERBOREL.
—TAIEIZDNWTHN—ENBRETHD,

o pHISHLTHBESINL-AENSE (BRERRICHLTEFERY), —
BRICPHANDERIZEL O THARSN AT S EZET THAD.
7

s Hh®Dcore capability B ERDAEEEHDEMIFELTIDTITA—F
ZRAWA=OIZIE, 2D UL OEELRIZSINT 22 EABETHD,

ver8, April 28, 2011
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=} E 486 3 ERtHh
CIPM-MRA Appendix-C <itgig#oEpEa%ake
=~
1 Measurement Capabilties
CCQM_JP_6(pH) as of 2012.10.5
Amount of substance, pH, Japan, NMLJ (National Metrology Institute of Japan) —— —_ KEDB
The expanded uncertainties are given for k = 2 and 2 level of confidence of 95%.
Range of
Range of Expanded Range of Expanced
';:E.:"':" uncartainties aa cfm[:;:‘ uncartainties for Cortimea
Nl | Measurament] Capanarty Disssminated prorsin Value Mochanisms} for
Service Service Mstrix | Quantity Comments
IdentiNer| Categery s the Is the. ‘Servics Dellvery
expanded expanded
From| To |From| To uncartainty 8 From | To |From| To uncertainty &
relative one? relativa one 7
Oxalate bufter. Tempearature range for
senvice: values given for 15 °C, 25 °C an
ML aqueous NMLI CRM 5101 | 37 °C. Dectared uncertainties go not
crm pH pivumer | prt | 198 | 216 | o003 | oo o 116 | 215 00030003 No 5 3 solution wih Inciid the uncertainty contribution due
s solution certmed pH valse e Bales-Guggenneim conventon
[~ 0010, k = 2)
Approved on 06 December 2011
Phihalate buffer. Temperature range for]
senvice: values given for 15 °C, 25 °C an
NML 3quUeous NMLI CRM 5102-a 37 °C. Declared uncerainties do not
crM pH pribumer | pr [ 351 | as1 | ooos | ooos o as1 | 451 | 0005 | ooos No 5 3 solution wih Inciid e uncertainty contribution due
s102 saiution cortiiea pvalue | e Bates-Guggenhem conventon
(~ 0010,k =2)
‘Approved on 06 December 2011
Phosphate buffer. Tempesature range fof
service: values given for 15°C, 25 °C ans
NMI 3qUEOUS NML CRM 5103-a 37 °C._ Declared uncerainties do not
CRM pH pH buffer pH .67 | 7.07 | 0.003 | 0.003 No 6.67 7.07 | 0.003 | 0.003 No as a solution with | Include the uncestainty contribution due H
5103 saiution cortiiea pH value | e Bates-Guggennem canventon
(~ 0010,k - 2)
‘Approved on 06 December 2011
Phosphate buffer. Tempesature range fof
service: values given for 15 °C, 25 °C ans
NML aqueous NMLJ CRM 5104-a 37 °C. Declared uncerainties do not
CRM pH pH buffer pH ™ 761 | 0.003 | 0.003 No ™ 761 |0.003 | 0.003 No as a solution with | Include the uncestainty contribution due
5104 solution certified pH value the Bates-Guggenheim convention
[~ 0010, k - 2)
Approved on 05 December 2011
[http://kcdb.bipm.org/AppendixC/search.asp?met=QM&CATEG=PHandElect/h 5] ﬁ{_q‘ z*E*E D ﬁ — 'j: :é‘ B]%
*. I~
The BIPM key compartcon database, December 2011 1z
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CIPM MRA® x NMIJ CRM DO fiE#G
CMCX%fik | [%{gﬁ@ﬁ%®%@]
FEERIEMES | (CERD)—FRFEEEWR

17 jesstEIE
e IR EE YRR
il | ICSSHETE
FE AR AERR DA

g —t—

JCSSOpHAZERICEET HL—HET1AFR 35
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OHAZA 7 (D JCSS 2 SR B 2

BITE, pHARVERE D JCSSAE R F A 1.
BEHAL SR NS A B T,
TR T3k NSt B T4
T T AT A7 AT HS T,
X o AR A = AT,
AL (e e Y e S WIET I
WP LRSI E T
> 6 %%Fﬁ(&) }Z)o JCSSHRIEEFRAE

ETHBOER
BBGRPEE B T30 5 A o
O FE PRI e SN T 5, | TE BRTOREER)
H22 346
H23 340

36
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PHESEJISD R IE

JISZ 8802 : 2011 pHiRIEHA*
JIS 28805 : 2011 pHAIERA S XA E 2011.5.20
NEEAEEAN

Al B Bh%l{E%E 4 (SICE)

C AR OWIEL, 20074 CER194E) (275D DpHAZAER D IISHBE IE,

@’%‘Iﬁl%h%&%ﬁf,

 pHIEZEHEIR DIISE 51 L T AJIS Z 8802 K (NJIS Z 8805 DU IE ATV, B
NSO HE W REEZfMMT D il T,

- FIRFIC, 2 OBUE ORIEIOSIE LA OpHIZ BT 2 EEERY e Bhaic H A
XA EIZLT, CCQM (WERHHZEAS) TOREFIHESLIUPAC
(EBSHIE - IS b E) OpHIZBIT 5 #% (IUPAC Recommendations
2002) ARSI,

37
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JIS 28802 : 2010 N EFERICHICRBEL G- 1-F1E

BERDICRICHEL GBI
AEOBIEFFHICIS W TRICIIE & 72 o 7o,

a) NODOpHEMERDIISOFEIIZHEST, 5IH LTV HEpHIZER OHLY
TN E 72 o7,
CIPM (EHEEE&#HEES) OCCQM WEEHAMZEESR) OED DL —K
REVEZ L > TpHE A HIE S fzpHEZHERY, XIXZ 4z b L—H% 7 L7 pH
R TH-> T, 95 %DIEHEXME 5 2 D IEEREN SN LZ0.01500H
DOHO (FIZIE, JCSSOpHEEHENL) % FEIALpHIZMERR & 44 11T, #itkpH
AR DD SO L ALEMNT -,

b) pHEEYER O E ZNE THEY & 9570, IUPACOpHIZET 28151280
FCEEENEEZERL LTEDDINNHERmERY., BEZERA LT,

¢) TDOME LT, pHEOEOESICADRWEEHZ RE LT,

38
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. JIS Z 8802 Hi i H H D P Je N/ MTE A (1)

REOEmRK (B%4)

« IO COIMLOIE L= D3 — ERAR O pHEE R (2 %) U CHRLEE & pHfE D

FrE 205 THDH—J7, IUPACOEE K UCIPMOCCQMDED 5 —
WREEIZHE > TRIE SN TopHfE~D R L—H B U 7 ¢ DEBIC/R > TE

oo ZOWNDOHT, EHKpHIEER 2 HE L T opHEEHEIR D 6 DD

JISDBEIL 25 1F T, BERpHEER I - CERApHEER Z E#% LT,

cpHOFAFITEAL T, HEME TIXE—x v F EFL7 L LTWed, “F

S OILE T E—o A F, “FIPTHE—xy FEREL TS T
LORIT, ER E—TyFREE—A F L, TLHELE,

39
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JIS Z 8802M I EHEH DN K NE/R K IE A (2)

pHIRER DB LR E - MRAL (B %7.1)

R pHIZE R DB LR EIpHIZE R D ERICE HE TEIELT-, IUPACDPH
[CET2EEICEHET, pHIZE R DR ZEEE/ILEEXZEARLLTED=,
Y ABRIEpHIZEE R DM EFT LRz, BRI HIZE R D ME EL TIE, JCSSD
pHAZ#E K EHIELTRLT=,

R 2—pH EEROBER VSR - #/

b= A =
BHHEER | S EeR PHIRKHDAE

L G HARER HRIE, JCSSDp 0.05 mol/kgPHuw 5 EEY 0 LIKEHR
HIRER

T8 B HAZER HRIE, JCSSDp 0.05 mol/kg7 3 VBN ) LUKBE
HARER

chiA) WS HIZER BiRIE, ICSSDp 0.025 mol/kgh AN I s,
HiRER 7.3(2d> THRBILTE | 0.025 mol/kgh AMBIIRTS 1Y D LUKBR

N WERSHHIRER HRIE, JcSsmp | LD 0.008 695 mol/kgD AEEAGEN) D L,
HIRER 0.030 43 mol/kg") MEIE=F I 9 LUKBER

135 B HIRER HRIE, JCSSOp 0.01 mol/kgPU35 B b I L(E5B) /KER
HARER

PESHHIZER HRIE, JCSSDp 0.025 mol/kgHEKES M I L,
HIRER 0.025 mol/kg i) b ) LIKER

SERE molkeld, Y keHDRENYEES TS BHET)VRECHS. 40
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5 GRIEpHIEZER D BEICHITSpHEQHEE" (%)
#* 4 Bif pH MERDBREICH (15 pH EOALE (B5)
R pil i
C L St 7 BV D AR Y AR [E) < o3
LR | SRR | A5 LR | S 2R | O LR | AR | B IRR | SRR | SRR | SE2FE | M2 M
0 1.666 | 1.67 | 4003 | 400 | 6984 | 698 7.534 | 7.53 | 9.464 | 9.46 | 10.32
5 1668 | 1.67 |3.999 | 400 | 6951 | 6.95 7.500 | 7.50 | 9395 | 9.40 | 10.24
10 1670 | 1.67 | 3.998 | 400 | 6923 | 692 7472 | 747 9332 | 933 | 10.18
15 1672 | 1.67 | 3.999 | 4.00 | 6.900 | 6.90 7448 | 745 9276 | 9.28 | 10.12
20 1675 | 1.68 | 4002 | 400 | 6.881 | 6.88 7429 | 7.43 9225 | 922 | 10.06
25 1679 | 1.68 | 4008 | 401 | 6.865 | 6.86 7413 | 7.41 | 9.180 | 9.18 | 10.01
30 1683 | 1.68 | 4015 | 402 | 6853 | 685 7400 | 7.40 | 9.139 | 9.14 9.97
35 1688 | 1.69 | 4024 | 402 | 6.844 | 6.84 7389 | 7.39 | 9.102 | 9.10 9.92
38 1.691 1.69 | 4030 | 4.03 | 6.840 | 6.84 7.384 | 7.38 | 9.081 | 9.08 -
40 1.694 | 1.69 | 4035 | 404 | 6838 | 6.84 7.380 | 7.38 | 9.068 | 9.07 9.89
45 1700 | 1.70 | 4047 | 405 | 6.834 | 6.83 7373 | 7.37 | 9.038 | 9.04 9.86
50 1707 | 171 | 4060 | 4.06 | 6.833 | 6.83 7367 | 7.37 | 9.011 | 9.01 9.83
55 1715 | 172 | 4075 | 408 | 6834 | 683 - - 8.985 | 8.98 -
60 1723 | 172 | 4091 | 409 | 6.836 | 6.84 — — 8.962 | 8.96 —
70 1743 | 174 | 4126 | 413 | 6845 | 6.84 - - 8.921 | 8.92 -
80 1766 | 177 | 4164 | 416 | 6.859 | 6.86 - - 8.885 | 8.88 -
90 1792 | 179 | 4205 | 420 | 6.877 | 6588 — — 8.850 | 8.85 -
95 1.806 | 1.81 | 4227 | 423 | 6.88 | 6.89 — — 8.833 | 8.83 —
8 % 1 filL OIML recommendation (R054-¢81) |ZRLkDIETH Y, 4 2 MilTZ iz VEUELLT 2 HTic e
D ThHD.
41
warosss sermere oo ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST)
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JIS Z 8802M I EHEH DN K NE /R IE A (3)

PHIRAER D BEIZEITHpHIE (857.2)

- RADKE “HFHRHEZERD R BEIZE T5pHE” % “F5IoH
BEICEITApHEQHEME” (ZEEBLf-, £f=, & LL=,

CORIE RBEIPHEERZERT HRNIZIIELLEND, RIFTOHEHES
iétb\jﬁlﬁ\b b, _IEOJE&IE—G(j:@EL\LT-o

B, E1IREIIOIMLOETHY, E2BITEFNEADE-EDOTHDHIEETREL
TRLI=. IUPACOPpHIZEET 2E1E TIE, BT BT TIXpHIEZRE T S
CEIFTERLDT, BIZHEEZRLTNS, CORKETIE, FhonHi
EIEARAKIZIESEELLTEREIGN =M, FRRIZREZRL-(BEHRI1S8),

42
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9 IUPACIZ$ I+ 5pHD # R E

RS 1 IUPAC (2315 —RIFZE L L TO pH RERD pH B A FE

—RZE BE /0
DEFR 0 5 10 15 20 25 30 35 37 40 50
Lw S B HAR
— 1.67 1.67 1.67 1.68 1.68 1.68 — 1.69 1.69 1.71

#E55"
75 ) EEpHAZ
5 4.000 3.998 3.997 3.998 4.000 4.005 4.011 4.018 4.022 4.027 4.050
=R
i) AEREH

6.984 6.951 6.923 6.900 6.881 6.865 6.853 6.844 6.841 6.838 6.833
=ER
N hERSHHIZE
. 7.534 7.500 7.472 7.448 7.429 7413 7.400 7.389 7.386 7.380 7.367
&
(3 BSHIZE
& 9.464 9.395 9.332 9.276 9.225 9.180 9.139 9.102 9.088 9.068 9.011
i

BFEASHAZER 10317 10245 10079 10118 10062 10012 9966  9.926 9910  9.889  9.828

¥ ® IUPAC recommendations 2002, Pure Appl. Chem., 74, 2169 (2002)I1Z & %,
® TUPAC TIT “WAFHEL L Cbhu T 2,

43
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JIS Z 8802M I EHEHH DN K NE/ I IE A (4)

ARPHIREBDRMB AL (BF7.3) — RFOEHEDISITEHLETEIELL .

BB AEICBIT AR OIEEGEERIZEELGEREL.

'pH_’ffiﬁfﬁ@%ﬂﬁJi’éEi:E)b%JE’éEK&L'CE&)T:C):(:‘S‘#’)‘H"C, RAEFEER
BLT=,

LHL, FIAEDEFDEOIZ, BRIFEKBRA—RATHETELLSIZL

R RpHIZE R DRRIZE 1T HATEIL, 25 ClTHITHEDELT=,

HEOHYRYEE, BEICEVSECOFEFDOELADZEANEZHELLEONKE
(FBES ¢/cm DD EATRELI=ED) DRRIEELT=,

pHIZEE R DpHIEFHRIZZFNIZEBBRTIEIRVD T, BREBELZHAHEEZTHECT
KWZZ&ELT=,

thit Y ABBIESRARpHIBLRDH : SO COY AT KELD T4
(JIS K 90072 HLE T D pHEEHEWR ) %105 C =2 ‘CT2REM, Y AFEK
F T FU oA (JISK 9020/ HIE T 2 pHAEHER ) 13110 ‘CC285[# %
NEWMEAL, VXNV EANTT o —2—RTHRBT 5, VAR
TKHFEHY 73390 gk, VWAEKFZE F Y UL3536gkLEY, VE
OKIZIENL, 2ET7 T Aa1LIZBLAN, KEERE TIN5,
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. JIS Z 8802 Hi i H H D P4 Je /R UTE A (5)

PHIREBRDRERE (B%7.4)
(REFEDFHBIZHE)

AR HIRE R DREFHRBIC OV TORREMoNDHTRERVMNEVSIERNE
BEDBETH 1. KAEATOERIFEL,

- [fRERICEEE]

JCSSIZHIT D4 EIZHERIC KD TE = RIZHE R (pHIZZEETR) DESTITEEAA,
L SBRIBpHIZZE & : 68,
T3 )VERIEpHIZHE R : 68,
Ry ABRIGEPHIZEER - 68,

Y ABRIEpHIZHE 1 6H,
(FOBEpHIZHETR 1 3R,
RERIRpHIREE R 1 3R,

EEOTWBIENSEITES,
=1L, CNSIERFAFHOREIZEVWTOREED—D D BREEMHETRE,
45
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JIS Z 8802M I EHEHH DN K NE 72t IE A4 (6)

ZDHMOWIE R IFEHE,

BRER

-RIGAHPHIZEE B D RREICH T HpHBEDREUE) I, BEEMICSIEHNTE
f-RTHY, SEIFZOFEFHETLITLEA, REILBEOREIZENTIEZD
DLERERFTIONEFELL,

-CORBDoHIRER(L, IBRBELERDEYABEIEHIZERZBML, K206
BEELEA, ChnlZRond, SEITFHMAERIEILTORNA, BEOHT

&, BIZEpHTDRERIFESEZ DN EVSBREIREN HoT=. pHDREFRH
[CET2ZEAARVCREPABICONTHEEIC Lo7=0Y, SERDOBETH D
BRRABIBRICENT, "CORKIE, pHAESZDBRIETHAICHLIADH5

¥, pHEIEROHBRELEBONAEE (FIZ L, 1B, HEELGEAHD”, &
DIEFZEZ 1=, REIRIER, pHAIEAEDRIBELTASHOLLWVARIZHRIET
BDMNEFELLY,
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g sEEH

1) OIML R 54: 1981 (http://www.oiml.org/publications/R/R054-e81.pdf).

2) IUPAC recommendations 2002, Pure Appl. Chem., 74, 2169 (2002).

3) KIHENE, ZEib 7 E1E R, 3, 657 (2005).

4) BB, BREFR LT EWPEEF, 18, 678 (2010).

5) AEWAIG, 710 & A (SICESEE) |, 49, 1175, 814 (2010).

6) AEMNG, FHEEEES 7 EE 7, 60, No.3,32(2010).

7 KIMEWE, ~ 27 €7 A I—)v, AEWNG, ZE#IFTODAY, 11,2 %, 4 (2011).

ZDih:
EHHRE  pHETAEZ D RATHR” . BFHER. SABE.8AF. 468-475 (2011).
APIEEEE  “pHO [IMU M, BFRER. SRAEE. IR T, 518-526 (2011).
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1-1 [FC®HIZ
REREBENGEE—RFHARERNSEHHELE

ZEMPERUANOOE L EMIRE= S T ORE T

(MAN-EFHREN & LOEEROrLTLIM 1T OeRE~OERRORH)

> BARERMOBRE~ORE )
131 (8.0 d), 3Cs (2.1y), 13Cs (30.2y), | ..
9%y (28.8y) % &

> R - R K - IR D1
RE34 E (Bq) - 51 RETR I (Ba/kg) D
&

N 8

1-2 IRGTREST AT

B - REBUH D O BAHERTE (1Cs, ¥7cs)DHIE

* GefRHHBRICKD vy RARIFAARN)—
* Nal(TDRH BRI KB ¥ BARIFOAN) —(RHYYV—=VTBRE)

BRI TOEREOEANEER
= MEHFBL. HF-RIAETILE
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RaP OB ENEDH-GEEE

EEFBHEHPLY IR

| PR24F4B18E0 RSN EYOAOHEERE x1 |
N <

WRk24F3A@EMNTE BRPOBAULYDLARDI—2Y
TEDBRIEE %2

E2E == X B4 3 %
(Barkg)y R2U—=YILAL %2 AETRIE %2

Hemanl/20E HEEnl /4T

—REs X 100 (50 Bqgrskg ELE) (25 Bg/kg ELF)

LERER 50
X1 K FH XKERVZEALOMI RIZE., BBEEISREIND. -

BapoRitt700REOEN

RS

RAY9Y—=24
LARJLELF
HE(B HAEE
<9§uux>ﬂ Ly oo
¥ E & % T EHK
EEEERETT RHEL | B NI, A, HE,

RE. REDEILE
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AO)—ZVTFDEZA
v ¥

100 - -

(%)

- L
0 50 100 150 200

AHE(%)
ARE(%)

! — L
0 50 100 150 200 0 50 100 150 200
X RE

3 JEHICHENS B REICES < RIEHEE

[4 EOSA T AEFOREIC L5 RELE

1-3 WMETRER HTDIEFEEFESR
(1. mer O

SCERR A U RE I e i
2. BEOESBEDR RS EIE
MU RERE K DIRERIRIC L HRIE
RIRR . ARRIREDFI A

3. AERREOZR YEIET .
ISR R e S 4E B AV 1B L 7= B R M B 4T -
DR EEHEAR Y O FI J BATAVF—THam
EEKRERR

1345 (T, ,=2.06 y) 1¥7Cs (T, ,=30.08 y) ——
7 FEN o

FIL/ T RFEEH D% (1986.4.26) Y E TR
— 134Cs [LiHE= (RERFRRS EEESR)

IAEA-444 —out of stock

031




1-4 ZEYERREAKS|

i BRI
AEX S IEEZRIREYEZTRR 134¢s+137Cs: 200 Bg/kg

PRIRAREMNE:<10 %
B
KETRERENE(FHERR

i HFIEAER (FAERFRRA L&)
BHETO/X £ hntses

FM T E & EAE

GedWAEMBBITKEy-#R ARIMAAN)—
SITE X &R : 134Cs, 137Cs, 40K

E#H:2012.21

AERRM: 1 AE
HEFAN—YEYT1-DOFRHA

. AR DORENS (ATRELRSIX)

2-1 TIEAFB DR

@ {REUER USRS e
R ADRE LR
EEFE—RFARERHMODERE
(100 to 250 km )

@ SREEH: 201146 E

@ TiEEH
AHA: 13 kg
134Cs+137Cs : 200 Bq/kg
¥ B: 73 kg
134Cs+137Cs : 120 Bq/kg

l http://radioactivity.mext.go.jp/ja/contents/5000/4901/24/1910_1216.pdf

10 EE YEIL
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2-2 HBEILEUSBREADTIE

B59%: 35°C x 24 h B R ELI2SE

|

[ B#:7LSTAR—ILSL(3h)

‘ B9 T (BIF=E 63 um ~ 250 pm)

= o
ES:

HLEXESR&
VRIEE S

1IR (86 kg)

1% (56 ke)

SUSBLRER(AB, C)
36cm® X 36 cm

2-3 ¥EELEEMOEKSE

B (a) BZIRAT |(b) Bl | WE akE
No. HHE ¢ HHE ¢ g (%)
1-1 10.016 9.866 0.15 1.50
1-2 10.018 9.872 0.146 1.46
2-1 10.028 9.88 0.148 1.48
2-2 10.093 9.943 0.15 1.49
3-1 10.047 9.902 0.145 1.44
3-2 10.124 9.973 0.151 1.49
T fE 1.48
E#EFEE| 0.02
RSD % 1.4%

EERERE(RIEF®KE1275 ; 1Bf634) :
¥ 10g, B 10mmBlTF,
105°C 2BFREZIE, T —4UA a0y
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3-0 HEMHERD=0 DERIEFT

@ @ ®
e e OO DO
ol No2 Noud Heo.l [ [

MEDRERHBNCHEMEHEBRD=HIEREL &P

EXRERKELHIOREE AR:-RERSFEEHLREE

3-1 HWEMEEER(Mn, Cu, Zn) icrsetskatizizes

Hamogeneity of Mn in the soil Hemogeneity of Cuin the soil sample

I
000 sample o
% 800 ° mean %40 ean
E E _'_._._._._._
g 700 3
600 20
500 10
Homogeneity of Zn in the soil Spo: MRREIHERHEERE
© sample DESITHER
Mean
% %
% 80 mean ® - mg kg™t
5 -—_— Mn 761.1 0.47 0.77
S 0 Cu 33.3 1.90 1.61
60 Zn 76.1 0.74 0.92
50

#tiR¥: 0.5 RITE : BiEE! 16PS-8100 ICP-OES.
1 3TRTOFH: 1.04%
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3-2 ABDFETA

T— =
1 T syiavg—

thiE

50mm

Ee S

®3 REL-FREYVEERERHOMREK

FE S () | FIHEEE( | K (K) T ALK
50 135 250 5
30 80 50
10 30 50

3-3 BEELI-TIERAHD v ERARINL

100000

0 1000 2000 3000 4000

Ged E(REHIBNDIFE: ORTEC GEM130225, BIEHFR: 200 000 s (=56 h)

16
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3-4 EMEEER (134Cs, 137Cs, %K)

&6 AFERFTICK DY EMHAR

HEES |MatEe  [FHERAE |RETRE  |ETECRE |[Matee  [RHEAE
Cs-134 Cs-137 K-40
(Ba’kg) |(Ba’kg) |(Ba’kg) |[(Ba’kg) [(Ba’kg) |(Ba/kg)
1-1-1 84.24 138] 11378 230 4536 1879
ot | mor|  tss| toons|  ssd aer| isis|  AEELHUE
1-2-2 84.01 1.37 119.47 2.36 408.8 17.89 **L)JELIZE
2-1-1 83.04 137 111.96 230 4447 188
2-1-2 82.82 133 111.37 227 4337 1812
2-2-1 82.65 1.34 110.53 2.23 3843 17.09
2-2-2 84.50 138 117.11 234 4478 188
3-1-1 8227 135 117.08 233 4780  19.36
3-1-2 82.84 134  115.26 230 4312 1783
3-2-1 83.33 136] 116.97 2.31 4223 182
3-2-2 82.05 1.37 113.75 2.32 427.7 18.34
i 83.02 1.36] 113.73 229] 4334 1807 —JCECEBHESH
B 0.88 3.55 23.4 =S>RS E 4R

3-4 EEEER (134Cs, 137Cs, %K)

—REES#SHT = BEHEERR

, MS, — S, S RS EERERE
Sbb = n MS among %EFHﬁ:FﬂZFﬁ*E

MS within ﬁL)ﬂquﬁJszﬂ-ﬁ
n #gYRUBIEER(=2)

* JRAEDHITRENT+HTIHE
~ uy, EMBOHERICERT SERETENS

2
S = 2 _
- <ug <sk +F’ S HHTHEEE S. = MS,

EDDXMNAICHDEIELRHD, CDEE, FENSDO TRIEELT
UTOHTREOKXZRVWTEMI 2ENTES,

Ul = M“i v :BHE(=6)
bb T
n VMSwuhm
2 2
S S x 2
2 2 H_/\
U = ,/sbb+—’ (Spp +—=Uy DA
b — n n

Ugp (EDOLE LIS

MS MS

within
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3-4 EMEEER (134Cs, 137Cs, %K)

—REES#SHT = BEHEERR

xR HEHFEBRODBITORER

Cs-134 Cs-137 K-40
Suh -0.6255" -1971% -4.924%
S, 1.0641 4015 23.87
s2 +s’/n 0.175 4.174 2605
2, +s?/n 0.4183 2.043 16.14
Up, 0.5718 2.157 1282 3
Uy, 0.5718 2.157 16.14
| Uy ® 0.69% 1.90% 371% 4
T OROEDPEDHEIT, EOMIHEDOFEHRICAZTEMNT TSy L LTS !
, MS, 00 = MS, HIEOAEVFSERR
Spp = n

3-4 EEEER (134Cs, 137Cs, %K)

&8 BIRATICK A EMHR

HEES WaTEE | BHEGRE | METEE | ETERERE | MatEE | AtEGARE
Cs-134 Cs-137 K-40
(Barkg) | (Barkg) | (Ba’kg) | (Ba’kg) | (Ba/kg) | (Ba/ke)
1-1-1 82.44 1.20 114.53 152 4290 16.4
T -2 80.64 1.18 116.47 1.58 4286 145
T -1 83.27 1.20 116.52 157 4100 15.6
[ 2-2-2 83.95 1.19 118.71 1.59 4398 15.4
[ 3-1-1 79.83 1.14 116.92 157 415.9 175
[ 3-2-2 82.88 117 117.88 1.58 4115 174
bS] 82.17 1.18 116.84 1.57 4225 16.1
RERE 1.6 1.42 11.8
RSD(%) 1.95% 1.22% 2.79%
EERSR
(%) 2.16% 1.35% 3.10%
68.27%

10~ 1805 I E

037




3-4 ié]'E'IEEEi\IEﬁ (134CS\ 137CS\ 40K)

Homogeneity of B%Cs in the Homageneity of 17Cs in the
soil sample sail sample
140 134CsE137Cs (&
85 EIRLiESRIA
% fEoolE
o ﬁm s, %%, AER
o —z—i—@—g—*—’- —QﬁTLz— ATOTHIE
£ Sun | feaas
= 5 Mean= 83.0 Bg/k E Mean= 113.7 Bq/ki L y
Counting statiqs{:icgs= 1.6% Counting sl:atis‘t::'i/z;sg= 2.0% Eb\él'G %E
RSD=1.1% RSD=3.1% LT:O
[~ 80

Homageneity of ¥K inthe soil EXMTESR #EH 135 ¢
sample [ | tbA(=12) [ LabB(n=6) |

550
— 68.3 %
$ Un) s(x)%) RO g,
% 450 j—*—é—*—?—*— B34 0.69 038 1.95 2.16
o * ¥7cs 1.9 0.89 1.22 1.35
¥ 30 | ean- 433.4 ke a0 371 16 279 3.1
Counting statistics= 4.2 %
250 RSD=5.4 %

Appropriate s,, values were not obtained. All s, values
were negative. Reference date: 2012.2.1

4-1 FRRHERTE DT=6 D HEFEFHER
(GERFT 1 LEER) S B RS

TR HBEE (4)
B REFREWMRA, EXEBREWREHR,
BARRFHHRRAREE, ST/ —ILERHREE
Jcss BEREIERERS (2)
BASCHF7TAIN—THE
AR 52—

K (4)
REREFERTFEERAT, BAXE, REBHKZE,
WRMHRZERFHHARR

BLERFR (2)
NS BB BEBRETI/R

22
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4-2 HHEEDEEFRN—TE )T
[ J
|

(e ) [ B#7qr—Tmz |
Std.

Point Source

(wepow | (2] () (2] (] ()] (2]

*:Eckert & Ziegler Isotope Product
**:Laboratory Source-less Calibration Software

2 SMABTB SRAEL T OBRBETHNE ﬁ'é T5 3
Lab " BHBHERED 4_2 %*%F*ﬂ 0) 9 EE *_ Et
S SRR = nWIcKR

ES RETREHE()
BATAVr—THEUMRSTEEEN VT - - . ] b LD
! {ATERIRMX033U8PP 235 (RETHAF—RET) @ m Ij] }¥{ *&\ E @
286 (Cs-134) } X
204 (Cs-137)

Cs—134, Cs—137:1AEA 444 o _ .
2 o > K-40I=DW\T IR T 2O TS EE
K-40.UBT B IKCIETEH B s il ¥ R h\
1.0 (K-40) 7N

BMREICLARE, RHUNBELRHBREN

DFENSERR
3 TR THRIE LT STRERAE K (SBEARE | K-40IS DL TIIMED FREN S LB AL
) THERE 1.16 (Cs-134)
134 (Cs-137)
167 (K-40)
i SEEELREATAvT125 0

Technology plc QCD1 295608 REASEA R

4 223*@?&?@& Bx74v0—7 [T *E*\Téjﬁggzzmb\é

AR RREL TR S TR F—HET
T

10 .
5 UBBRICOMMESLKBRERMLE |E—IMROREBLLT, 134cs - 2.42 %
RRARALIRR 162 (Cs-134)
133 (Cs-137)
L) 137Cs: 230 %
BA7AVb—THR MBS AL ST - B
6 |xrmmossoeee “Y| 235 (BRATHILF—RET) 40K. 2.32 %
LabSOCS
7 (Laboratory Sourceless Objecet Calibration | 4.3 (FLTHLFX—FEIT)

Software) Canberratt $¢

BAP /b ﬁﬁ?m%ﬁﬁ*ﬁ’v 235 (HSIHILE—EET)

BA7 AV —THR UM RRES T

{RHEERIRMX033USPP 235 (BUTHILF¥—H]

FHEIESORH .
" k?ﬁ:ﬂﬁ{wxoasusﬁp ERENZT 25 (maTAL¥—wET) &E:&(:iﬂ%éﬂf:ﬁﬁ*ﬁ;ﬁ\éé

BRT AV —T BRI TN o ]
{AHRIRMX033U8PP 235 (BMETHLF—HET)

Eu-152437 (JAERI Eud27) : FEEAE4 % em (:iqzﬁ]) Lr*&)f:o

E—OMEOREMBELT,

E&1HE v £0R (DKDEGF-ML-M-7601

14 |S/N: 1390-40) : FEEME2.9 %(20) fzg igs::g‘;;
Cs-134HBLMICs-13TEBLIBRET N zs(ch)

ThHIREBEL, 2004RIR (Cs- 13447
R, Cs—137HRAIRR) £ W
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4-3 HEFER GLERATRA L) FE R

-3 -3 -3
(gBﬁqn/lE) Zz score fgq‘jg z score ﬁ;:g z score
Lab Cs—134 | Classic Robust | Cs—=137 | Classic Robust K-40 Classic Robust
1 83.7 -0.33 -0.66 110.3 -0.94 -1.13 376.1 -1.33 -1.64
2 79 -1.31 -2 118 0.49 0.18 398 0.1 -0.14
3 90.85 1.17 1.37 118.4 0.57 0.25 407.7 0.74 0.53
4 87 0.36 0.28 120 0.87 0.52 400 0.24 0
5 86.5 0.26 0.14 116 0.12 -0.16 406 0.63 0.41
6 86.2 0.19 0.05 116.9 0.29 -0.01 410.4 0.92 0.71
7 78.4 -1.44 =217 107 -1.55 -1.69 362 -2.25 -26
8 80.71 -0.96 -1.51 109.8 -1.03 -1.22 387.5 -0.58 -0.86
10 82.85 -0.51 -0.9 117.87 0.47 0.16 41151 0.99 0.79
11 87.2 04 0.33 117 0.31 0.01 400 0.24 0
12 85.85 0.12 -0.05 108.1 -1.35 -1.51 388.6 -0.51 -0.78
14 95 2.04 2.56 124.8 1.76 1.34 409 0.82 0.62
F—5% p 12 12 12
Average 85.3 115 396

* RODYIEL. MESA-ZOEEOHRETHS.

4-3 HEGER GERRTRI L) #E R
(zRazZ7avk)

30 30

10 L 10
§ a0 ...... § a0 | e000A®

@

N o1 -’A. N -10 ....

240 | -20

30 30

72810112654 11314 7128156111023 4 14
Lab No. Lab No.

30

oyl m—

10 00 | | GeRHBRIESZE
§ og s00%" ®: EAEES L THERRALD,)
N ) @: LabSOCS

el N AR+ ST ERRE R RN L IR

20 |4 O EAIRSTERER

. A :1AEA-444 (134Cs, 137Cs), KCI(*K)

71812241153 14610
Labs No.

26
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4-3 FEEER (GRERFARFE LLER) #5 R

0o | [SAES 137Cs
=@ - T
2w ldo U st g seese?
3 ot s BE® S, | o6
T w i @ SER{E-U " B
a5
72810112654 11314 71281 56111023 4 14
Lab M LabMo.
L oK I GelR B IE 73
o | - ® B EEH L T HRIER(ALO,)
F a0 NYLAL: #:Labsocs
¥ e?® I W AR R R A N L IR
¥ O B RATHEEEY
A :1AEA-444 (134Cs, 137Cs), KCI(*°K)
Ero)

71812241153 14610
Lub Mo

4-3 HEGFER GRERFELLB) R DFLED

R BEWHFV2zRA7

(iBﬁc:é/:f) z score fgﬁg Z score (iBﬁf/::S Z score
Lab Cs-134 | Classic Robust | Cs—=137 | Classic Robust K-40 Classic Robust
1 83.7 -0.33 -0.66 110.3 -0.94 -1.13 376.1 -1.33 -1.64
2 79 -1.31 -2 118 0.49 0.18 398 0.1 -0.14
3 90.85 1.17 1.37 1184 057 0.25 407.7 0.74 053
4 87 0.36 0.28 120 0.87 0.52 400 0.24 0
5 86.5 0.26 0.14 116 0.12 -0.16 406 0.63 0.41
6 86.2 0.19 0.05 116.9 0.29 -0.01 4104 0.92 0.71
7 78.4 -1.44 -2.17 107 -1.55 -1.69 362 -2.25 -26
8 80.71 -0.96 -1.51 109.8 -1.03 -1.22 3875 -0.58 -0.86
10 82.85 -0.51 -0.9 117.87 0.47 0.16 41151 0.99 0.79
11 87.2 04 0.33 117 0.31 0.01 400 0.24 0
12 85.85 0.12 -0.05 108.1 -1.35 -1.51 388.6 -0.51 -0.78
14 95 2.04 2.56 124.8 1.76 1.34 409 0.82 0.62
T—58 p 12 12 12
Average | 853 REW | 15 | BIE 00 | R
RSD % 5.6 =MER 47 Eﬁﬁﬁg‘ 3.9 %zgg’
RSD/{ p 1.62 RemE 1.35 e 1.11
Median 86 116.95 400
NIQR 351 5.87 14.6
RNIQR % 4.1 3.7

5
RPOREE, BESN-ZOFEDORIETHD,

28
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4-4 REHNSDER O: THENSEEET HIEE
@ ST HTHEMNS

(AR DR

CAEOBRRY . XI(TFLE

SRHEEY A (?)E*)b¥—&lﬁﬁﬂiﬂl$*§§ﬁ
SHEOFRE—1O. @) f;];ﬁﬁm'fﬁ”%*&%ﬁ@*ﬁm'&
e v gt *IRLF—HKIE

AR AERE RHBERET (O, @)
(3)AEHHDAIE

AR CZERDOBIED A AR —DEL(O)

-BHRRERFETE

H LR (EOMERBE (O)

ARREBEOZE

SRERR (YU TS RIEETO AL R UBIE M) OFE

HHOEERRO, @)
‘E—VEEHE @) ¥BF—4
REITHESEHBO#E (O) EFHIC LD TREAS

-y R EICE DTN S

4-4 TIRIBEVEOITHEMNS

TREMNSER Cs-134 Cs-137 K-40
(%) (%) (%)
L HAY 1.6 1.6 1.6
BRES Z;;E: HREEBR 1.62 1.35 1.1
s %— BRI E 2.42 2.30 2.32
& BRI 1.0 1.0 1.0
B ERRETENS 3.47 3.27 3.19
HXHRR T A E(k=2) 6.94 6.54 6.38
R A HEA S(k=2) 5.9 Bq/kg | 8 Ba’kg | 25 Ba/ke
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NTYAN
Ae 7]

4-5 1RET

A L IRREEYE D ERELE

=2
+ HRTENE EEHBESL
(k=2) fRZ(SD)
(Ba/kg) (Ba/kg)
JSAC 0472+ 137Cs 115 + 8 5
JSAC 0473** a0 396 = 25 15

H#H:20124£2H1H, JST 00:00:00

*

: JSAC 0471 FIEF S5
* 1 JSAC 0472 IEE &3

***. JISAC 0473FEEEF E10 mm

31

0 mm
0 mm

RopitF

B RRIG
» (R

o> {P»

BhtEF D32 (2350)

‘ L?E}i it

Sl -

£ BPUD %S BIRE

Q0

7

s

ot

'T'Ew’i:

IIII-I IFuI:II

\O
=0 B

I 1 1 1
110 130 150
TR R

E16.2 HE kT k3 U oS oNE

70 170
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ELRRIRERY)

F1 FEBFHBL EOERESEHERY

235 235
% (o | e | BT TGP AT | v
®Kr| 15 1076y | ==Te 1.0 33.6d
o5 | 4.8 505d | 1| 29 8.04d
(o8| g [ 285y || =2Te| 4.3 78 h
Loy [ 641h || Xe| 65 5.29 d
ay | 58 85d |[=0s| o | 301y
ez | [ 60d L =Ba| > | 255 m
L =Nb 85.15d |1 wBa| 112794
| ®Mo 6.1 [ 66.0h (L MLa L 402h
| T 6.0h | mce| 57 32.51d
(Rul o [ 30.35d| wPr| 62 13.574d
LwsmRy S6.1m|[wCe| 128484
[Ru| [ 3684 L wpr 173 m
| 1R 30s |rwNal o |1098d
inTe|  0.25 1094 ||| 4Pm L 262y
[ @3 Eht ORI RN PR AT, 5

IR DRI

1628d 181y
Mom 7] Mgm 1) Mgm 1)
s
MM pm ?B'tm);mﬁ 1 B :26m

1

4322y 5{m \Gr\l I

My () Wp o (ny) M

A
B3z lnrzm:mh '?};—:._ggh
87,7 41 x 10 6.56% 10° ! '
inr) (nr) 249 ) n, 243, (nr) 243
(oLl P [ o, 0[] ), sy ar) ey
{ A ’ A M~ 144y 7% 10%
1 Y BTi23d
214 x 10% 18~ :210d ] Vg7 13m
Hinp (nr)] P | By Inry Mg
£-:a75d ? ‘?‘ B:235m
1 1
[Fulen =y ar) #y 0w @3y () @y
4TI ? a47x 0%

34
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4-6 SE{E Sr-90. PuRIGLIAD HE 7 s R

0Sr (T, ,:28.79%F) : B RBHIB%FE
28py (T, ,: 87.7 £F) : o IR #%FE
29Pu (T, 0 24110 5F) : o IRINEEI%FE
24Py (T, ,,: 6561 4F) : o SR %AE
241Py(T, : 14.2904F) : B R #%FE

EETAH-HICIFEMRELZLFMICIBBRLE,
Sr, 241Pu: B #REHA,
28py, 29Py, 20Py: ¢ |ARYFOAN) —HEHWNEEESITEHTEYRIE

SRS (B RERFEMHER . SREHARF. B BARSHFTE5—,
BARFHHRERFEEE

4-6 SE{E Sr-90. PuRIGLIAD HE 7 s R

#%ig S wEE BfE
sy R 0.20 =0.07 Ba/ke
INVDT SR

Lgy ﬁ*m’gi;gj@_ 0.40 +0.25 Ba/ke
e R s Y 7 0.0180 =0.0044 Bq/kg\
28p, A fRARYGRAAR)— ND(0=+0) Ba/kg
29 py HWHIORN 574/ 0.0141 =0.0003 Ba/kg
2000 gl 0.011 20.001 Ba/ke
AR B 0.025 =0.001 Bq/kg/
20 p, /29 py 0.1804 =0.0092 )
Bpy/ M py AR BE/TIMS <0.05

1 py/20 py <0.003

292 py /2% py <0.005 5

SIS (3D BERLEAHER. RRFRT. B) BESH 25—,
. BERETHPEBEIRMEE
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5. WA AR TRBEEYME FAREEIR

JSAC 07318 KUJSAC 0732
B RE S AT R R KRR EME (BiR)

UCsHETEE=REE: 141+ 9 Bg/ke (SD:6 Bg/keg)
WICsHETEE=REE: 210+13 Bg/kg (SD:10 Bg/kg)
KR STRE TR RE - 75+ 7 Ba/kg (SD:9 Bg/kg)
HBETRENS (k=2) sD:EMBRIEERE

= WEERGR
4 NMIJ CRM 7541-a &k (gt v LS H)

14CsTATRETERE:  33.6% 2.6 Ba/kg
SICsTRETBERRE: 51.8+4.6 Ba/ke

OSHERNARTE: KE (M) . FACL—2K-81R)

37
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e E

DHE 6 3HEBRITWELET,

A BIBE | FY OW ZIABDRRITE L S &
L TWDE HZOETEREREV R RIERI L
TLXIDN

AE T AR SN E LIES OB R 28
N2 LE LT, BT Rho 2B 0BERC
t TEWEEEEROILA N T EIUTEEWITEN
E I

Frz. 11 H 9 BITIFFHEREY +—F A3k
D1 0 FEEHESDSKHXFEZETZ Y PO 12 CTH
feSIVE Lz, AENE. BIENZHAAEF2ME D
W LTz 205 TEDEHA B O FZ D% < 2
LTHY ., BEEDEhES SR TH L Z L

IO IHTIER AR D4 & U CEREOIE 2 B
W2 LET, F—aCfrbi il +—
7 LSBT K DAFZEBRRS, HEEIRRMICBE T %
TN A B —FE R T E RIS D LA
YEER D RS 2 BT IR D IERE RO
(EREMER) E R OVRIED SFEM ) & L CHeR 2
LE L7z, A%, BB S ORI 7235
R Lm0 E BV ET,

[Pk 2 4 FFFkpEE]

BRETh Y u LERINEE L7 TR
WFFERTR DALRE IEBERDI R 2 4 FEFRORE
TR ERREL2ZEWN-LE Lz, 28R
KV BEVOHL EF-WEBNET,

R

T 345-0043
o R RACEARARAZ P IT T @ 2 1600
IR A MO E R AT TErsE N
PREYE it TR AR
Tel 0480-37-2601 / Fax 0480-37-2521

E-mail matsumoto-yasusuke@ceri.jp
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