tﬂybm%%ﬂéﬁéﬁ%
REPORT OF THE TECHNICAL COMMITTEE ON CEMENT CHEMISTRY

C-10

A 2 b OEEX BRI IE R EBRE R

Report on the interlaboratory testing of chemical analysis of
cement by x-ray fluorescence

2006 £ 5 A
(May 2006)

HEBEAEA Y MR
JAPAN CEMENT ASSOCTATION



¥ -1-1

2002 4E 7 HICHIBE NI JISR5204T 2 A OB XBESWHEICESE, 7O7HEEALH
KERBE Lk Ay b OB XTI ARRE L7, SMRBFHEA 14, EP 16
DE IO RRFT Th o7, :

REBABIBENV IV FEA VM BIVEFEA S FBBEHYORBMEA L FTH B E.
RERARBHIIIE XX BROTHEE AV MEEDE 6014 2 RERREARBCIIBIEEYDE
JCA—CRM-1 35 . T} JCA-CRM-2 & 7=,

RBAE R ORMT Tlk. JCA-CRM-1 b L< 1 JCACRM-2 DX B bE»—D2Th, TRTORIDE
BESH TR ER IV EEYEFAEZOREEWMAE LTV ARBFT L “SRRARA
(Q-Laboratory)” :EELT,

A#&%ﬁﬁfﬁ@%ﬁﬁ%ﬁﬂ@ﬁﬁ#%@ﬁ%o% ERASWICI2EFERBROEN & LB UER.
Ca0 TEIRRRELL R2bOD, ThLUADRL TERAES LIXhEaNbn L2y, JIS R
5204 WL XD HEEXBRAMIIBMNABRONT L ASREOKELA T2 2 LRARLBERRIZL-T
bHERINT,



ABSTRACT

Interfaboratory testing was carried out for ISO/TC74 members in Asian countries and laboratories
in Japan, in accordance with JIS R 5204 "Chemical Analysis of Cement by X-ray Fluorescence”
established in July 2002. A total of 30 laboratories, 16 in Japan and 14 outside Japan, participated
in the testing program. _

The test samples used were Portland cement and a mixture of Portland cement and blast furnace
slag. The mixture corresponded to the Portland blast furnace slag cement Class B specified in JIS
R 5211. Cement reference materials for x-ray fluorescence analysis (No. 601A) were used for the
calibration standards, and certified reference materials JCA-CRM-1 and JCA-CRM-2 were used for
the validation materials.

The laboratories that obtained concentrations of JCA-CRM-1 and/or JCA-CRM-2 satisfying the
criteria for both the repeatability limits and accuracy limits for all components were defined as
“Q-Laboratories” in analyzing the test results. _

A comparison of the dispersion of results for "Q-Laboratories” with that obtained from other
interlaboratory testing by wet analysis revealed that the dispersion for “Q-Laboratories” was slightly
larger than that of wet analysis for CaO. But, the dispersion of results for all other components was
equal to or smaller than that of wet analysis. Therefore, the accuracy of results obtained by JIS R
5204 was considered to be generally the same as for the wet method in this interlaboratory testing.
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This report summarizes the interlaboratory testing of chemical analysis of cement by x-ray
fiuorescence for ISO/TC74 members in Asian countries and laboratories in Japan. This testing
program was planned and conducted by the Committee on Cement Chemistry, Japan Cement

Association.
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1. introduction

The wet method is a longstanding technique used for
chemical analysis of cement. However, since this
manner of analysis is extremely time-consuming,
more rapid methods have been investigated, leading
to the development of chemical analysis of cement by
x-ray fluorescence (XRF method). As a result,
Japanese Industrial Standard (JIS) R 5204 was
established in July 2002.

Since an international standard for this analysis
method had not yet been established, the Japanese

"National Committee for ISO/TC74 (J/TC74) proposed

the “Development of chemical analysis of cement by
x-ray fluorescence” to ISO/TC74 in June 2004. The
English version of JIS R 5204 was included as the
first working draft at that time.

The purpose of this interlaboratory testing program
was to introduce JIS R 5204 to Asian members of
ISO/TC74 and to promote technical exchange among
them. This interlaboratory testing was carried out with
the participation of 16 laboratories in Japan and 14
outside Japan. :
JIS R 5204 was established to confirm the validity of
calibration equations when the concentrations of a
pair of validation beads made from certified reference
materials satisfy the criteria for both the repeatability
limits and accuracy limits specified in JIS R 5204. The
repeatability and accuracy of results obtained by JIS
R 5204 can be improved and maintained through the
validation.

The laboratories that obtained concentrations of
JCA-CRM-1 and/or JCA-CRM-2 satisfying the criteria
for both the repeatability limits and accuracy limits for
all components are defined as “Q-Laboratories” in the

results analysis. This report summarizes the results

of the interlaboratory testing in terms of dispersion of
results of “Q-Laboratories”. Therefore, repeatability of
the results obtained by JIS R 5204 “Chemical Analysis
of Cement by X-ray Fiuorescence” is evaluated in this

Teport.
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2. Outline of the interlaboratory testing
The outline of the interiaboratory testing is shown in

Table 1.
#-1 HXEZBROME
Table 1 Qutline of the interlaboratory testing
RBRTIE JIS R 5204:2002 & # > k3 X #2#7 F # 1 /"Chemical
/Test method analysis method of cement by x-ray fluorescence”
#1 | R FF v FE A2 b /Portland Cement
) ANV ET U REAY FCEIFAT 72 RE LAY
R A b (JIS R 5211 IKHET D mF & A + BHEHEY)
/Test samples #2 | /Cement made by mixing Portland cement with blast furnace
slag (corresponding to Portland blast furnace slag cement
Class B specified in JIS R 5211)
BBk A R HHXROFT A A FEEWHE 601A/Cement reference
/Calibration standards materials for x-ray fluorescence analysis, No.601A
JCA-CRM-1
R E AR [ k> F& A b/Ordinary Portland Cement)
/Validation Materials JCA-CRM-2
&%+ A > b+ B #/Portland blast furnace slag Cement]
biilrgrcgs| Si02, Al203, Fe203, Ca0, Mg0, S0z, Naz0, Kz0, TiOz, P20s. MnO,
/Components to be determined Sr0, ¥ L TR EAEft/loss on ignition

2.1 RABAZEBIUNEEEB

AR REIT JIS R 5204:2002 (2 A > b D
WX HE WES&EERB L, B
ORBRFTICH LTI, ERREEAA L, 2
B, ERIRE 1. T~/ IS0 ok LTl A
Y hOEEXBROWHFEOBREBIZRELEL
REICIRAT LTS —1EERRTH D,

BEEBRAT A — FEAWEHREXR
iz X 3 Si0,, Al,0,, Fe,0,, Ca0, Mg0, SO,,
Na,0. K,0. TiO,, P,0;, MnO, Sr0 @ 12 R4y
LHMBBEE L, BB, AFEAV MO
SO, iX JIS R 5204 TiX@AIA TH D43, Ak
FIRBIZ BV TiX Sample #2 I 2WTH S0,
EEEL, ®ETHIZEE L
22 =RH
2.2.1 AREH

RBRABNI2EHEL Lz, — DAV ES
U FEAYFELT, Sample #1 LPER). b
5—2l3ABLV NG FEAV MIERRT Y
FEALTHELARAB A FULT,
Sample #2 & FER) T, JISRS2NNICHET S
BlFEE A b BREICHYET 5, AL 30g
FEA L7,

21 Testing method and components to be
determined
This interlaboratory testing was based on JIS R 5204
Analysis of Cement by X-ray
Fluorescence”. The English version of JIS R 5204,
which was distributed to foreign Ilaboratories,
corresponds to the first working draft included when
JITC74 proposed the “Development of chemical
by x-ray fiuorescence” to

“Chemical

analysis of cement
ISO/TC74.

Twelve components, SiOz, Al20z, Fez03, Ca0, MgO,
S0s, Naz0, K20, TiO2, P20s, MnO, and SrO, obtained
by XRF method using glass beads, and loss on
ignition were to be determined. Although SOs for
Portiand blast furnace slag cement was outside the
application of JIS R 5204, it was required for Sample
#2 in this testing.

22 Samples

221 Testsamples

Two test samples were used: Portland cement
(Sample #1), and a cement mixture of Portland
cement and blast fumace slag (Sample #2). Sample
#2 corresponded to the B-type Portland blast furnace
slag cement specified in JIS R 5211. Approximately
30 g of samples were distributed respectively.
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BREBRE—FE2HAVWSE | Z LUSORETR
Tiehoie,

EO) 15 BB OEBERB LY 22EEX
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B

2.2.3 gERBREHARH
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W3, RESREARBLE LT, AV M
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EhEh 30g ZRHEE L7,

2.3 AR
2.3.1 HA

AV MIESERLBCIIEA Y MR
FHE L 7212004-0C & A > MEREIRBR 2 TH
FEXBROIITEM L EERBRATICBINEEERA
ZEM Llc, £ORER. 16 RPN L FERBR
IZBML7k, £RBRFAIIEEHRIC—HRER
L7
2.3.2 H4 _

ISO/TCT4 D PR LTRZ 0 A W i— 2 Bég X
NTWART7UTHE® X LT, EFRERBRO
SMFEE XM LT, TOMBE, 16 AR &
DEMOERMBRH Y BT 14 REBRPFTA 3
RIFRBRICBIM LT, FRBRTL IIEHRIC—
ERE L,

G BMBEIX 1S0/TCT4 ITBEINT

WA MM, BIUEEOE AV

bW & (H 8 : World Cement
Directory 2002, Cembureau) {Z2E4T
L7,

2.2.2 Calibration standards
No. 601A cement reference materials for x-ray
fluorescence analysis (see NOTE ('), provided by
the Japan Cement Association, were used for the
calibration standards. Approximately 12 g of each
standard of 601A were distributed to the foreign
laboratories. The only requirement was that 7 or
more calibration standards must be used for making
calibration equations in accordance with JIS R 5204,
NOTE ('): No. 601A is a set of 15 cement
reference materials consisting of 9 Portland
cements and 6 Portland blast furnace slag
cements.
2.2.3 Validation materials
Validation of calibration equations was specified in
JIS R 5204. Certified reference materials JCA-CRM-1
and JCA-CRM-2, provided by the Japan Cement
Association, were used for the validation materials.
Approximately 30 g of each CRM were distributed to
the laboratories outside Japan.
2.3  Participating laboratories
2.3.1 Japan
An announcement of the interiaboratory testing was
sent out to members of the Japan Cement
Association and participants in the XRF analysis of
“Interlaboratory testing 2004-OC”. In response to the
announcement, 16 Ilaboratories registered as
participants in this testing program. A list of
participating laboratories is shown in the Appendix.
2.3.2 Outside Japan
An announcement of the interlaboratory testing was
sent out to Asian members registered as a P-member
or O-member in ISO/TC74 (See NOTE (). Sixteen
laboratories responded to the announcement and
expressed their desire to partipate, and 14
laboratories registered for the program. A lists of
participating laboratories is shown in the Appendix.
NOTE (%) The announcement was sent out to
member bodies registered in 1SO/TC74, and to
cement associations of the members
(Reference: World Cement Directory 2002,
Cembureau)
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3. Method for analyzing results

3.1  Statistics

Symbals and definitions of statistics used in this
report are shown in Table 2.

&2 HRIREDOES
Table 2 Definitions of the statistic
Bt 7t B/ Statistic - %%/ Symbols ~ XE3%/Definition of the statistic
p, :
3 _ zxi
¥/ Average Average= 1
) . 7 — 2 BE O O F KA/ Maximum value in the
& KAHE/Maximum Value Ma. data
/M /Minimum Value Min 7 — % B O H OB /ME/Minimum value in the
' data .
i /Range — I KAE & Be/IMIEL D 7/ Range=Max.-Min.
B/ | D X (x; - dverage)’
Standard Deviation . S.D. =1=! 1
n —
ZmiRs/ cv Cy (%)= SPx100
Coefficient of Variation | Average]

% /NOTE n:ABRFTE/Number of laboratories

x: HRBFTD 2 DT — & D)/ Mean value of a pair of results from each laboratory

32 ARIEARFOTE

A RFABRIL JIS R 5204 (12 25\ TiTo 7=
e, REROREIZBWVWT, REEY—FO
EREEHITHEERB IO EEYEIEE
DOHEEWI-LTWAZ LBAIRERS,

UTEREFEERT,

O PR Eb—OOREEERE E A
THRBLEZH—HoRERAE— FIZ
DNT, EANTEROEREZIT ),

@ ZH—HMoREAE— FOZELEND
EREEZ/MERLUT 3D . 2T
ORTERIZBWT, 2 2DOERMBOE
BHETIHAHFAEZUNCRTRIE
25720, T OBOFHTFHAZEIRR L
WRDB,
log(y)=0. 48log(x) — 1. 499
T, v BT E (%)

x: ZODEREDFLLIE (%)
el L, x B 0.5%RMDHEEITy 2
#£120.020 73, _

@ TRTOSTEEILBWT, _K—#oD
REAY— FOERMEDOEE %2 /IR
LLF 21 7= Chd, FOEBHE L Fvic

3.2 Definition of Q-Laboratories

Since the interlaboratory testing was based on JIS R
5204, the concentration of a pair of validation beads
made from certified reference materials must satisfy
the criteria for both the repeatébi!ity limits and
accuracy limits. '

The validation procedure is as follows:

(1) Determine the concentration of a pair of
validation beads made from at least one
certified reference material for all analysis
components.

(2) The difference in the concentration, rounded
off to three decimal places, of a pair of
validation beads shall be within the
repeatability limits obtained from the following
formula:

Log(y) = 0.48 log(x) — 1.499
where

y is the repeatability limit, in percentage;

x is the mean value of the concentration of

a pair of validation beads, in percentage;
When x is less than 0.5%, 0.020% is
uniformly applied to y.
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(3) The difference between the mean values,
rounded off to two decimal places, of the
 concentration of a pair of validation beads and
the “certified values” of the certified reference
materials shall be within the accuracy limits
specified according to the class of
concentration in Table 3 for all analysis
components.
Both JCA-CRM-1. and JCA-CRM-2 were used for the
validation materials in this interlaboratory testing.
However, the number of certified reference materials
to be used for validation could be only one in JIS R
5204. In other words, the calibration equations were
considered to be valid if either the concentration of
JCA-CRM-1 or the concentration of JCA-CRM-2
satisfied the validation criteria.
Therefore, the laboratories that  obtained
concentrations of JCA-CRM-1 and/or JCA-CRM-2
satisfying the criteria for both the repeatability limits
and accuracy limits for all components, were defined
as “Q-Laboratories” in this interlaboratory testing.

#£-3 JISRO204 ICHET I HNEEMESEE
Table 3 Accuracy limits for analysis validation specified in JIS R 5204

FRAEE D K 53(%)
/class of the certified value
(% absolute)

SREDEITEE(%)
/Accuracy  limits  for

analysis validation
(% absolute)

0~0. 49 0. 02
0. 50~0. 99 0.03
1. 00~9. 99 0. 08
10. 00~29. 99 0.15
30. 00~49. 99 0. 20
50. 00~79. 99 0. 25

£ /NOTE EEAEH 80.00~100% D411 0.30 LT3,
/Where the certified value is 80.00~100%,
the accuracy limit is 0.30.
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4. Results and considerations

41 Laboratory number

Validation results for all laboratories and results of
determination for Q-Laboratories are shown in the
tables. Lab No. 1 to No. 16 stands for laboratories in
Japan; Lak No. 101 to No. 113 stands for laboratories
outside .Japan. Although there were 14 participating
laboratories outside Japan, the report submitted by
Lab No. 114 is only shown in the Appendix, because
the laboratory carried out XRF analysis by the pellet
method.

4.2 Validation results for all laboratories
The difference in concentration for each pair of
JCA-CRM-1 is shown in Table 4, and that for
JCA-CRM-2 is shown in Table 5. The difference
between the mean values of concentration for each
pair of JCA-CRM-1 and the certified values is shown
in Table 6, and that for JCA-CRM-2 is shown in
Table 7.

Data in the shaded celis of Table 4 and Table 5
denotes results that did not satisfy the required
criteria for repeatability. And, data in the shaded cells
of Table 6 and Table 7 represents results that did not
satisfy the required criteria for accuracy limits. "-" in
each table indicates that there was no report from the
laboratory.

It is clear from the presence of data in the shaded
cells that some validation results did not satisfy the
required criteria for repeatability or accuracy limits.
Therefore, in determining the Q-Laboratories
according to the definition described in 3.2, 20
laboratories were judged as Q-Laboratories.
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Table 4 The differ_ence in concentrations for each pair of validation beads
(All laboratories, Validation material: JCA-CRM-1)

Lab:::t"'y si0, | ALO, | Fe,0, | GaO | Mgo | SO, | Na,o | K,0 | TiO, | P,0; | MnO | SrO
1 0.039 | 0028 | 0.009 | 0.180 | 0.006 | 0.010 | 0.015 | 0.007 | 0.000 | 0001 | 0.000 | -
2 0.034 | 0004 | 0.001 | 0072 | 0.005 | 0.032 | 0.001 | 0.003 | 0.007 | 0.001 | 0.001 | 0.000
3 0.012 | 0.005 | 0.017 | 0.018 | 0.012 | 0.028 | 0013 | 0.002 | 0.003 | 0.001 | 0.000 | -
4 0.080 | 0.010 | 0.013 | 0.020 | 0.002 | 0.009 | 0.002 | 0.004 | 0.004 | 0.002 | 0.000 | 0.000
5 0.032 | 0012 | 0.003 | 0.004 | 0.003 | 0.009 | 0.001 | 0.003 | 0.002 | 0.001 | 0.000 | 0.000
6 0.024 | 0.027 | 0.002 | 0.083 | 0039 | 0.012 | 0.011 | 0.007 | 0.008 | 0.002 | 0.002 | 0.000
7 0.014 | 0013 | 0.003 | 0.046 | 0.005 | 0.006 | 0.002 | 0.002 | 0.005 | 0.000 | 0.001 | 0.000
8 0.040 | 0.006 | 0.004 | 0.115 | 0.010 | 0.008 | 0.007 | 0.001 | 0.008 | 0.001 | 0.000 | 0.000
9 0.011 | 0.017 | 0.004 | 0.041 | 0.003 | 0.008 | 0.001 | 0.001 | 0.002 | 0.001 | 0.000 | 0.000
10 0.028 | 0.035 | 0.003 | 0.012 | 0017 | 0.017 | 0.007 | 0.001 | 0.003 | 0,000 | 0.000 | -
1 0.012 | 0.006 | 0.008 | 0.061 | 0.014 | 0.018 | 0.012 | 0.010 | 0.004 | 0005 | 0.001 | -
12 0011 | 0.006 | 0.026 | 0.073 | 0.005 | 0.024 | 0.007 | 0.002 | 0.011 |{ 0.000 | 0.003 | 0.001
13 0.018 | 0.004 | 0.003 | 0.042 | 0.009 | 0.005 | 0.002 | 0.000 | 0.004 | 0,000 | 0.001 | 0.000
14 0.080 | 0.029 | 0.006 | 0.112 | 0.006 | 0.001 | 0.002 | 0.018 | 0.013 | 0010 | 0.001 | 0.000
15 0.090 | 0.008 | 0.004 | 0.038 | 0.003 | 0.015 | 0.002 | 0.001 | 0.006 | 0.000 | 0.001 | 0.001

16 0.007 | 0.011 | 0.004 | 0.014 | 0003 | 0.008 | 0.008 | 0.001 | 0.005 | 0.002 | 0.000 | 0.000
101 0.005 | 0.005 | 0.007 | 0.006 : 0006 | 0.004 ; 0.003 | 0.003 - -
102 0.017 | 0.058 | 0.004 | 0.005 - 0.000 - - - -
103 0.020 | 0.020 | 0.010 | 0.060 0.010 | 0.010 - - - -
104 0.016 | 0.020 | 0.009 | 0.193 0.010 | 0.016 | 0.002 | 0.004 | 0.001 | 0.000

105 0.084 | 0.052 | 0.008 | 0.024 0003 | 0.001 | 0.011 | 0003 | 0.000 | 0.001

106 0.118 0.002 | 0.090 0017 | 0003 | - - - -
107 0.006 0.008 | 0.045 0.005 | 0006 | - | 0011 | 0001 | -
108 0.01 001 | 002 003 | 000 | - | o000 | - -
109 0.032 0.014 | 0.116 - |oo02 | - - - -
110 0.122 059 | 0.041 - | - -
111 004 | 003 | 001 | 001 | 002 | 000 | 001 { 000 | 001 | 001 | 000 | 000
112 011 | 001 | 000 | 002 001 | 000 { 000 | - - - -

113 0.030 | 0030 | 0.010 | 0.150 0 1 0.030 | 0.010 | 0.000 | 0.000 | 0.010 | 0.000 | 0.000
Average | 0.039 | 0.027 | 0.009 | 0.059 | 0029 | 0.023 | 0.010 | 0.009 | 0.005 | 0.004 | 0.001 | 0.000
Max. 0.122 | 0.211 | 0.059 | 0.193 | 0.261 | 0.136 | 0.082 | 0.161 | 0.013 | 0.022 | 0.003 | 0.001
Min. 0.005 | 0.004 | 0.000 | 0.004 | 0.001 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
Range 0.117 | 0.207 | 0.059 | 0.189 | 0.260 | 0.136 | 0.082 | 0.161 | 0.013 | 0.022 | 0.003 | 0.001
f#E/NOTE : B8 J Sh7-fEix JIS R 5204 ICHET A 0HTHAZOREZMI T I LB TER
Nofb®TdhD, / Data in shaded cells represents results that did not satisfy the

required criteria for repeatability specified in JIS R 5204.
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Table 5 The difference in concentrations for each pair of validation beads
(All laboratories, Yalidation material: JCA-CRM-2)

Laboratory

Mo Si0, | ALO, | Fe,0, | CaO | MgO | SO* | Na,0 | K,0 | TiO, | P,0; | MnO | SrO

0.001 | 0.001 | 0.003 | 0.002 | 0002 | 0.001 | 0.005 | 0.006 | 0.001 | 0.000 | C.000 -

—_

2 0.051 | 0.010 | 0.001 | 0020 | 0018 | 0.033 | 0.003 | 0.002 | 0.014 | 0.002 | 0.000 | 0.001
3 0032 | 0.010 | 0.013 | 0.013 | 0.009 - 0.009 | 0.001 | 0.000 { 0.000 | 0.001 -
4 0.008 | 0.016 | 0.006 | 0.047 | 0.010 | 0.021 | 0.003 | 0.003 | 0.000 | 0.001 | 0.003 | 0.000
5 0038 | 0.019 | 0.001 | 0.012 | 0.009 | 0.020 | 0.001 | 0.001 | 0.002 | 0.000 | 0.000 | 0.000
6 0.113 | 0.044 | 0.018 | 0.105 | 0.025 | 0.034 | 0.012 | 0.007 | 0.007 | 0.002 | 0.000 | 0.000
7 0.009 | 0003 | 0.001 | 0.038 | 0.026 | 0.001 | 0.000 | 0.001 | 0.002 | 0.001 | 0.000 | 0.000
8 0.005 | 0016 | 0.003 | 0.040 | 0.003 | 0.001 | 0.000 | 0.000 | 0.007 | 0.001 | 0.001 | 0.000
9 0.094 | 0016 | 0.001 | 0.101 | 0.012 - 0.002 | 0.002 | 0.004 | 0.000 | 0001 | 0.000
10 0.035 | 0.091 | 0.015 | 0.183 | 0.040 - 0011 | 0.002 | 0.003 | 0.000 | 0.001 -
11 0.020 | 0.030 | 0.002 | 0.100 | 0.047 | 0005 | 0.016 | 0.000 | 0.014 | 0.001 | 0.001 -
12 0.006 | 0.052 | 0.020 | 0.022 | 0.004 - 0.014 | 0.004 | 0.006 | 0.000 | 0.001 | 0.001
13 0.010 | 0.008 | 0.003 | 0.058 ;| 0.008 | 0.008 | 0.002 | 0.000 | 0.005 | 0.000 | 0.000 | 0.000
14 007t | 0.052 | 0.006 | 0.156 | 0,009 | 0.006 | 0.008 | 0.004 | 0.014 | 0.015 | 0.003 | 0.001
15 0.052 | 0.006 | 0.005 | 0.021 | 0.001 | 0.009 | 0.006 | 0.002 | 0.003 | 0.001 | 0.000 | 0.000
16 0.054 | 0.046 | 0.006 | 0.019 | 0.011 | 0.027 | 0.005 | 0.002 | 0.003 | 0.000 | 0.001 | 0.001
101 0.005 | 0039 | 0.011 | 0.060 | 0.013 - 0.017 | 0.001 | 0.001 | 0.000 - -
102 0.022 | 0011 | 0.004 | 0.029 | 0.008 | 0.003 - 0.001 - - - -

103 0.020 | 0.070 | 0.010 0.010 | 0.000 - = - -
104 0.034 | 0039 | 0.010 | 0.188 | 0.009 | 0.020 | 0.007 | 0.017 | 0.003 | 0.001 | 0.003 | 0.000
105 0.043 | 0019 | 0.002 0.020 | 0.003 | 0.004 | 0.004 | 0010 | 0.005 | 0.006 | 0.000

106 | 0057 | 0.045 | 0.043 0015 | - |o0002 | 0001 | - - - -
107 0014 | 0.048 0015 | - |o0009 |0005| - |o0002|o0003| -
108 0.06 | 0.00 | : - |o0t | - -
109 | 0054 | 0.023 | 0.013 | 0057 | 0.002 - - - -
110 | 0022 0018 | 0.138 | 0.037 - |ooos| - -
1 006 | 005 | 001 | 007 | 003 | 002 | 000 | 000 | 001 | 002 | 000 | 000
112 - - - - - - - . - - - | -
113 | 0050 | 0.050 | 0.020 | 0.050 [ 0030 | - | 0010 | 0.010 | 0.010 | 0.000 | 0.000 | 0.000

Average | 0.048 | 0034 | 0010 | 0.068 | 0.020 | 0.016 | 0.010 | 0.004 | 0,006 | 0.003 | 0.001 | 0.000
Max. 0.250 | 0.119 | 0.048 | 0.250 | 0.140 | 0.034 | 0.070 | 0019 | 0.014 | 0.020 | 0.006 | 0.001
Min. 0.001 | 0.001 | 0.000 | 0.000 | 0.001 | 0.001 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
Range | 0.249 | 0.118 | 0.048 | 0.250 | 0.139 | 0.033 | 0.070 | 0.019 | 0.014 | 0.020 | 0.006 | 0.001
&% /NOTE : - o - : .
1. JCA-CRM-2 @ SO, DFE &L JIS R 5204 D@ %+, /SOs for JCA-CRM-2 is outside the application of
JIS R 5204. : '

2. MBENF ENT-MHIZ JISR5204 KR ET A TR EORELX T LN TExhot b
T %, / Data in shaded cells represents results that did not satisfy the required criteria for repeatability
specified in JIS R 5204.
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Table 6 The Differences between the mean value of the concentrations of a pair of validation beads
and the certified value (All laboratories, Validation material: JCA-CRM-1)

Laboratory sio, ALO, Fe,0, Ca0 MgO S0,
No- | Ve | O [ Voo | O | Vaue | O | vawe | O | vaun | OF | yguo | O
1 2096 003 | 527 & 001 | 261 -006 | 6529 008 | 211 | -002 | 208 | 003
2 2092 | -007 | 526 | 000 | 265  -002 | 6533 012 | 213 000 | 202 |-003
3 2094 | -005 | 525 -001 | 268 | 001 | 6511 -0.10 | 214 | 001 | 208 | 003
4 2097 | -002 | 526 | 000 | 268 | 001 | 6520 -001 | 214 & 001 | 208 | 003
5 2093 | 006 | 526 | 000 | 267 | 000 | 6524 003 | 213 = 000 | 209 | 004
6 2093 | -006 | 524 002 | 261 | -006 | 6517 -004 | 212  -001 | 207 & 002
7 2100 @ 001 | 527 | 001 | 266 | —001 | 6520 | -001 | 217 = 004 | 206 | 001
8 2092 | -007 | 527 | 001 | 268 | 001 | 6505 | -0.16 | 216 = 003 | 206 | 001
9 2091  -008 | 526 000 | 261 | -006 | 6521 | 000 | 212  -001 | 207 & 002
10 2096 003 | 524 -002 | 263 | -004 [ 6532 | 011 | 211  -002 | 208 | 003
11 2102 | 003 | 528 002 | 267 . 000 | 6521 | 000 | 212 001 | 207 & 002
12 2098 | 001 | 527 | 001 | 268 @ 001 | 6527 | 006 | 214 | 001 | 209 & 004
13 2103 | 004 | 527 001 | 268 & 001 | 6498 023 | 214 = 001 | 205 = 000
14 2100 | 001 | 528 002 | 272 = 005 | 6540 | 019 | 215 | 002 | 207 & 002
15 2104 | 005 | 526 000 | 267 | 000 | 6521 & 000 | 211 002 | 198 & 007
16 2101 | 002 | 529 | 003 | 267 000 | 6518 | -003 | 215 | 002 | 209 = 004
101 2105 @ 006 | 529 | 003 | 262 -005 212 | -001
102 038 | 521 |-005 | 264 @ 003 213 | 000
103 2098 001 | 521 |-005 | 264 003 . . 214 | 001 | 208 | 003
104 2098 -001 | 524 | 002 | 263 -004 | 6496 -025 | 210 003 | 207 | 002
105 2102 @ 003 | 527 | 001 | 264 -003 218 | 005 | 206 | 001
106 2095 004 | 526 | 000 | 267 = 000 212 001 | 206 | 001
107 21.06 269 | 002 215 | 002 | 204 |-00f
108 2090 | 009 | 526 | 000 | 262 | -0.05 210 | -0.03
109 12098 001 | 526 | 000 | 263 —004 | 211 | -0.02
110 2091 | -0.08 261 | —0.06 217 | 004 | 199 | 006
111 2092 | -0.07 262 | —005 | 6468 | —053 00 005
112 2100 | 001 77 | -044 | 206 | 007 | 180 @ -025

524 | 003 | 6528 | 007 | 202 |-0.11 | 206 | 001

Average 21.05 5.28 2.65 65.20 2.14 2.06
Max. 22.98 5.86 2.72 66.29 2.38 2.43
Min. 20.90 4.98 2.58 64.47 2.02 1.80
Range 2.08 0.88 0.14 1.82 0.36 0.63
S.D. 0.376 0.129 0.032 0.302 0.057 0.092
C.V. 1.8 24 1.2 0.5 2.7 4.5

Certified Value 20.99 5.26 2.67 65.21 2.13 2.05
"% /NOTE

1. "Mean Value” [ZZ#—#ORER Y — FOERMAD FHE/"Mean Value® means the mean
values of the concentrations of a pair of validation beads.
2. “Diff.” REARBRFO _MK—MOREM € — FOEEEDFY L FBIEHE & D2/ Diff.” means
the differences between the mean value of the concentrations of a pair of validation beads and the
certified value for each laboratory.




Na,0 K,0 TiO, P,0, MnO Sr0
Vatoe | P | Vatoo | O | Vo | P | Ve | O | Ve | O% | Vs | O
0.26 0.00 054 ; 002 034 | -0.01 0.29 0.01 0.07 0.01 - -
0.26 0.00 053 :-003 0.35 0.00 0.28 0.00 0.07 0.01 0.04 -0.01
0.26 0.00 0.57 0.01 0.36 0.01 0.28 0.00 .06 0.00 - -
0.26 0.00 0.56 0.00 0.36 0.01 0.29 0.01 0.06 0.00 0.04 -0.01
0.26 0.00 0.56 0.00 0.36 0.1 0.28 0.00 0.06 0.00 0.04 -0.01
0.27 0.01 0.58 0.02 034 i -0.01 0.29 0.01 0.06 0.00 0.04 -0.01
025 -001 -0.56 Q.00 0.36 0.01 0.28 0.00 0.06 Q.00 0.04 -0.01
025 :-001 0.56 0.00 0.35 0.00 0.28 0.00 0.06 0.00 0.04 -0.01
026 000 | 057 | 001 | 035 | 000 | 029 001 | 007 | 001 | 004 | -0.01
0.24 : -0.02 0.57 0.01 0.35 0.00 0.28 0.00 0.07 a.01 - -
025 :-001 053 :-003 0.36 0.01 0.29 o 0.06 0.00 - -
0.27 0.01 057 0.0t 0.35 0.00 0.28 0.00 0.06 0.00 0.04 -0.01
0.26 0.00 0.56 0.00 0.36 0.01 0.29 0.01 0.06 0.00 004 | -0.01
0.27 0.01 0.58 0.02 033 : -0.02 0.30 0.02 0.06 0.00 0.04 -0.01
0.27 0.01 0.56 0.00 0.35 0.00 0.29 0.01 0.06 0.00 0.04 -0.01
0.58 0.02 035 0.00 0.28 0.00 0.06 0.00 0.04 : -0.00
Q.00 0.29 0.01 - - - -
0.28 0.02 0.58 0.02 - - - - - - - -
0.24 -0.01 027 | -0.01 0.07 001 0.04 -0.01
0.25 000 | 029 | 001 | 007 | 001 | 004 | -0.01
0.27 0.01 057 0.01 - - - - - - - -
0.25% :-0.01 0.56 0.00 - - 0.28 0.00 0.06 0.00 - -
0.26 0.00 0.59 0.03 - - 0.28 0.00 - - - -
- - 0.57 0.1 - - - - - - - -
0.28 0.02 0.58 0.02 - - 0.29 - - - -
0.28 0.02 0.57 0.1 0.07 0.01 0.04 -0.1
007 | 058 002 - - - - - - - -
0.26 0.00 0.58 0.02 0.35 0.00 0.28 0.00 Q.07 0.01 0.04 -0.1
0.26 0.57 0.35 0.29 0.06 0.04
0.28 0.60 0.38 0.36 0.07 0.04
0.19 0.53 0.33 0.27 0.06 0.04
0.09 0.07 0.05 0.09 0.01 0.00
0.018 0.017 0.010 0.017 0.005 0.000
7.1 2.9 2.9 58 78 0.0
0.26 0.56 0.35 0.28 0.06 0.05

3. MEMNT ENMEIX JISR5204 ICRET A BEMHFREORE LM T T LB TERPo
7ebDTHD, /Datain shaded cells represent concentrations that did not satisfy the required criteria
for accuracy limits specified in JIS R 5204.
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Table 7 The Differences between the mean value of the concentrations of a pair of validation beads
and the certified value (All laboratories, Validation material: JGA-CRM-2)

Laboratory Si0, ALO, Fe,0, Ca0O MgO SO,*
1 2565 | -001 | 894 | 000 | 214 . 006 | 5649 | 016 | 305 | 000 | 256 -
2 2555 | —011 | 892 |[-002 | 209 | 001 | 5647 | 014 | 303 | -002 | 257 -
3 2552 | -0.14 | 894 | 000 | 210 | 002 | 5653 | 020 | 297 |-008 - -
4 2564 | -002 | 893 [ -001 | 210 | 002 | 5638 | 005 | 3.04 | -001 | 258 -
5 2561 | -0.05 | 893 |[-001 | 208 | 000 | 5643 | 0.10 | 303 ' -002 | 257 -
6 2559 | -007 | 900 | 006 | 214 | 006 | 5656 i 023 | 306 001 | 253 -
7 2569 | 003 | 895 | 001 | 207 |-001 | 5648 | 015 | 308 003 | 260 -
8 2557 | -009 | 890 |-004 | 204 | -004 | 5615 | -0.18 | 306 = 001 | 237 -
9 2558 |-008 | 893 |-001 | 214 | 006 | 5649 | 0.16 | 306 : 0.01 - -
10 2559 | -007 | 890 |-004 | 213 | 005 | 5653 | 020 | 298 | -007 - -
11 2569 | 003 | 888 |-006 | 208 | 000 | 564t | 008 | 302  -003 | 261 -
12 2568 | 002 | 894 | 000 | 208 | 000 | 5643 | 010 | 304  -00t - -
13 2573 | 007 | 892 |-002 | 208 | 000 | 5624 | -009 | 306 ! 001 | 263 -
14 2575 | 009 | 894 | 000 | 212 | 004 | 5651 | 018 | 306 @ 001 | 264 -
15 2558 | -008 | 896 | 002 | 209 | 001 | 5632 i -001 | 3.02 |-003 | 260 -
16 2568 | 002 | 896 | 002 | 208 | 000 | 5652 | 019 | 304 | -001 | 259 -
101 2563 | -003 | 892 |-002 | 212 | 004 | 5656 i 023 | 302 | -0.03 - -
102 2560 | -006 | 892 |-002 | 213 | 005 | 56686 033 | 307 002 | 132 -
103 2566 | 000 | 896 | 002 | 216 | 008 | 5653 : 020 | 299 -006 | 2.56 -
104 2553 | -0.13 | 887 |-007 | 212 | 004 | 5632 i -0.01 | 303 -002 | 189 -
105 2563 | -003 | 892 |-002 | 212 | 004 | 5655 | 022 | 308 @ 003 | 257 -
106 2552 | 014 | 894 | 000 | 207 |-001 | 5656 @023 - -
107 2557 | -009 | 894 | 000 | 206 | 002 | 5646 | 0.13 | | - -
108 2574 | 008 | 895 | 001 | 213 | 005 | 5664 : 031 | 304 001 | 256 -
109 2572 | 006 | 898 | 004 | 215 | 007 | 5651 018 | 308 & 003 | 244 -
110 2565 -001 | 888 |-006 | 207 |-001 | 5655 | 022 | 307 | 002 | 1.92 -

210 | 002 | 56.30 -
112 - - - - - - - ¥ - - - -
113 2572 | 006 | 894 | 000 | 213 | 005 4 312 | 007 - -

Average 25.62 8.92 2.10 56.48 3.04 2.37
Max. 25.75 9.00 2.16 56.82 3.24 2.64
Min. 25.31 8.62 2.04 56.15 2.88 1.27
Range 0.44 0.38 0.12 0.67 0.36 1.37
SD. 0.091 0.066 0.031 0.134 0.059 0.423
C.V. 0.4 0.7 15 0.2 1.9 17.9

Certified Value 25.66 8.94 208 56.33 3.05 -
t&#/NOTE

1. "Mean Value” 2 —#—# OREMH E— F O E &E D FEHE/"Mean Value” means the mean
values of the concentrations of a pair of validation beads. _

2. “Diff.” REARBRHFO M —MOBREME— FOERMOLY L BIEFE & 0 E/Diff” Means
the differences between the mean value of the concentrations of a pair of validation beads and the
certified value for each laboratory.



Na,0 K,0 TiO, P,0, MnO Sr0
Ve | D | Ve | D | Gane | Dt | Gon o | U o | US| o
031 000 | 050 | 000 | 007 | 000 | 016 | 001 - -
032 | 001 [ 051 | 001 | 007 | 000 | 016 | 001 | 007 | 000

032 | 001 | 051 | 001 | 008 | 001 | 016 | 001 - -

032 | 001 | 051 | 001 | 008 | 001 | 015 | 000 | 006 |-001
032 | 001 | 050 | 000 | 008 | 001 | 016 | 001 | 007 | 000
032 | 001 | 051 | 001 | 007 | 000 | 016 | 001 | 007 | 000
032 | 001 | 050 | 000 | 007 | 000 | 015 | 000 | 007 | 000

032 | 001 | 050 | 000 | 008 : 001 | 016 | 001 | 006 |=-0.01

031 | 000 | 050 | 000 | 007 | 000 { 016 | 001 | 006 |-001

032 | 001 [ 051 | 001 | 007 | 000 | 016 | 001 - -

032 | 001 | 050 | 000 | 008 | 001 | 016 | 001 - -

033 | 002 | 051 | 001 | 008 | 001 | 016 | 001 | 006 | -001
032 ;. 001 [ 051 | 001 [ 008 | 001 | 015 | 000 | 007 | 000
033 | 002 | 048  -002 [ 009 | 002 | 015 | 000 | 007 | 000

032 @ 001 | 052 | 002 | 008 | 001 | 016 | 001 | 006 | -0.01
031 | 000 | 050 | 000 | 008 | 001 | 015 | 000 | 007 | 000

032 | 001 | 051 | 001 | 007 | 000 - - - -

- - 031 | 0.00 - - - - - - - -
024 | 000 | 031  0.00 - - - - - - - -
026 | 002 | 032 | 001 | 050 | 000 | 007 000 | 016 : 001 | 007 | 000
0.23 001 | 008 001 | 016 | 001 | 006 |-001
025 | 001 | 033 | 002 - - - - - - - -
026 | 002 | 033 | 002 - - 007 | 000 | 016 | 001 - -
024 | 000 | 032 001 - - 008 | 001 - - - -
- - 031 | 0.00 - - - - - - - -
032 | 001 - - 008 = 001 - - - -

033 | 002 | 052 001 | 006 |-001

024 | 000 | 032 | 001 | 050 000 | 008 | 001 | 016 | 001 | 006 | -0.01
0.24 0.32 0.51 0.07 0.16 0.06
0.27 0.34 0.52 0.09 0.16 0.07
0.21 0.3t 0.48 0.02 0.15 0.06
0.06 0.03 0.04 0.07 0.01 0.01
0.014 0.007 0.009 0.013 0.004 0.005

5.7 23 1.7 17.3 28 7.9

0.24 0.31 0.50 0.07 0.15 0.07

3. JCA-CRM-2 @ SO, D E &I JISR 5204 O St, /SO; for JCA-CRM-2 is outside the application of
JIS R 5204, _

4, MEEMNT S I-fEIX JIS R 5204 CHET S EREVETEEORERZWICT I LR TE R,
27b DO TH B, /Data in shaded cells represent concentrations that did not satisfy the required
criteria for accuracy limits specified in JIS R 5204
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4.3 Testresults of Q-Laboratories

4.3.1 Differences in concentration for each
pair of test sample

The difference in concentration for each pair of

Sample #1 and Sample #2 is shown in Table 8 and

Table 9. "-" in the tables indicates that there was no

report frorn the laboratory.

Repeatability limits were satisfied for all samples and

components.

#-8 AHEBRFTOABABO_H—HOXMMAE—FOEEENE (AN : Sample #1)

Table 8 Differences in concentration for each pair of test sample

(0-Laboratories,

Test sample: Sample #1)

Lab::t"” Si0, | Al,0, | Fe,0, | Ca0 | Mg0 | SO, | Na,0 | K,0 | TiO, | P,Os | MnO | SrO
1 0.066 | 0.021 | 0.008 | 0.128 | 0.002 | 0.002 | 0.012 | 0019 | 0.002 | 0.001 | 0.000 | -
2 0015 | 0.008 | 0.003 | 0.066 | 0.005 | 0.030 | 0.003 | 0.001 | 0.002 | 0.004 | 0.002 | 0.000
3 0.082 | 0.021 | 0.023 | 0.139 | 0.027 | 0.020 | 0.003 | 0.001 | 0.005 | 0.001 | 0.000 | -
4 0.098 | 0.008 | 0.007 | 0.015 | 0.016 | 0.001 | 0.008 | 0.008 | 0.006 | 0.003 | 0.001 | 0.001
5 0.008 | 0.006 | 0.002 | 0.027 | 0.006 | 0.014 | 0.001 | 0.001 | 0.000 | 0.001 | 0.000 | 0.000
6 0.085 | 0.030 | 0.005 | 0.175 | 0.006 | 0.019 | 0.018 | 0.011 | 0.006 | 0.001 | 0.000 | 0.000
7 0.016 | 0.004 | 0.003 | 0.062 | 0.013 | 0.001 | 0.005 | 0.000 | 0.000 { 0.001 | 0.001 | 0.000
8 0.064 | 0.001 | 0.002 | 0.007 | 0.005 | 0.007 | 0.000 | 0.002 | 0.003 | 0.001 | 0.003 | 0.000
9 0010 | 0.001 | 0.003 | 0.062 | 0.000 | 0.007 | 0.000 | 0.001 | 0.003 | 0.003 | 0.000 | 0.000
10 0050 | 0.024 | 0.001 | 0.120 | 0.031 | 0.010 | 0.014 | 0.001 | 0.002 | 0.010 | 0.000 | -
11 0005 | 0.046 | 0017 | 0.224 | 0.006 | 0.040 | 0.001 | 0.007 | 0.005 | 0.003 | 0002 | -
12 0022 | 0.006 | 0.004 | 0.079 | 0.010 | 0.020 | 0.003 | 0.002 | 0.006 | 0.000 | 0.000 | 0.001
13 0028 | 0.010 | 0.00t | 0.083 | 0.006 | 0.007 | 0.002 | 0.001 | 0.001 | 0.001 | 0.001 | 0.000
14 0058 | 0.003 | 0.003 | 0.026 | 0.004 | 0.014 | 0.000 | 0.001 | 0.009 | 0.001 | 0.000 | 0.000
15 0056 | 0.035 | 0018 | 0.199 | 0.022 | 0.030 | 0.011 | 0.003 | 0.003 | 0.002 | 0.002 | 0.000
16 0022 | 0014 | 0.002 | 0.108 | 0.008 | 0.003 | 0.006 | 0.003 | 0.001 | 0.004 | 0.001 | 0.000

104 0.102 | 0.035 | 0.040 | 0.135 | 0.010

0029 | 0.005 | 0.019 | 0.007 | 0.004 | 0.001 | 0.000

106 0.083 | 0007 | 0.011 | 0.128 | 0.001

0025 | 0.004 | 0002 - - - -

108 002 { 000 | 0.00 | 0.06 0.01

0.01 0.00 0.00 - 0.00 - -

109 0.034 | 0.000 | 0.003 | 0.053 | 0.008

0.012 - 0.007 - - - -

Average | 0.046 | 0.014 | 0008 | 0.095 | 0.010

0.015 | 0.005 | 0.005 | 0004 | 0.002 | 0.001 | 0.000

Max. 0.102 | 0.046 | 0.040 | 0.224 | 0.031

0.040 | 0.018 | 0.019 | 0.009 | 0.010 | 0.003 | 0.001

Min. 0005 | 000 | 0.00 | 0.007 | 0.000

0.001 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

Range 0.097 | 0.046 | 0.040 | 0.217 | 0.031

0.03% | 0.018 | 0.019 | 0.009 | 0.010 | 0.003 | 0.001




%9 ARABFOIABRAB[O-H—HOSTAE—FORRENZE (BAH : Sample #2)
Table 9 Differences in concentration for each pair of test sample
(Q-Laboratories. Test sample: Sample #2)

Lab"N":_t‘w S0, | ALO; | Fe,0, | CaO | MgO | SO | Na,0 | KO | TiO, | PO; | MnO | SrO
1 0014 | 0.011 | 0.002 | 0077 | 0.002 | 0.006 | 0.000 | 0.003 | 0.001 | 0.000 | 0.000 | -
2 0027 | 0.006 | 0.006 | 0.022 | 0.018 | 0.004 | 0.002 | 0.001 | 0.006 | 0.001 | 0.000 | 0.001
3 0015 | 0.000 | 0.005 | 0.013 | 0006 [ - | 0.003 | 0.000 | 0.002 | 0.000 | 0.000 | -
4 0.015 | 0,005 | 0.005 | 0.017 | 0.005 | 0.008 | 0.000 | 0.000 | 0.003 | 0,002 | 0.001 | 0.000
5 0019 | 0.008 | 0.003 | 0.083 | 0.004 | 0.018 | 0.001 | 0.002 | 0.001 | 0.002 | 0.000 | 0.001
6 0066 | 0.003 | 0.022 | 0.050 | 0.011 | 0.052 | 0.004 | 0.001 | 0.004 | 0.006 | 0.000 | 0.000
7 0015 | 0.006 | 0.000 | 0.002 | 0.014 | 0.002 | 0.002 | 0.001 | 0.004 | 0.001 | 0.001 | 0.000
8 0.061 | 0,001 | 0.001 | 0.014 | 0.002 | 0.003 | 0.006 | 0.001 | 0.002 | 0.001 | 0.000 | 0.000
9 0012 | 0013 | 0002 | 0010 | 0004 | - | 0.000 | 0.000 | 0.003 | 0.001 | 0.001 | 0.000
10 0.081 | 0016 | 0.002 | 0204 [ 0011 | - | 0.007 | 0.000 | 0.000 | 0.001 | 0.001 | -
1 0.067 | 0.065 | 0.015 | 0.120 | 0.017 | 0.038 | 0.008 | 0.002 | 0.005 | 0.001 | 0.001 | -
12 0039 | 0.045 | 0028 | 0.115 | 0027 | - | 0.004 | 0.005 | 0.006 | 0.001 | 0.001 | 0.001
13 0011 | 0.064 | 0007 | 0.109 | 0.007 | 0013 | 0.001 | 0.003 | 0.012 | 0.003 | 0.000 | 0.000
14 0.094 | 0.040 | 0006 | 0.061 | 0.001 | 0.013 | 0.002 | 0.000 { 0.001 | 0.001 | 0.000 | 0.000
15 0003 | 0.024 | 0.004 | 0.047 | 0.040 | 0.039 | 0.008 | 0.003 |{ 0.002 | 0.000 | 0.000 | 0.000
16 0013 | 0018 | 0.001 | 0.050 | 0.015 | 0.024 | 0.008 | 0.002 | 0.007 | 0.002 | 0.001 | 0.000
104 | 0038 | 0.022 | 0.011 | 0.045 | 0.008 | 0.036 | 0.010 | 0.016 | 0.003 | 0.007 | 0.001 | 0.001
106 | 0082 | 0.077 | 0013 | 0.187 | 0011 | - | 0004 | 0001 | - - - -
108 002 | 001 | 000 | 010 | 005 | 003 | 002 | 000 | - | 000 | - -
109 | 0041 | 0019 | 0052 | 0.142 | 0012 [ 0090 | - | 0004 | - - - -
Average | 0.037 | 0.023 | 0.000 | 0073 | 0.013 | 0,025 | 0.005 | 0.002 | 0.006 | 0.002 | 0.000 | 0.000
Max. | 0.094 | 0077 | 0.052 | 0204 | 0.05 | 0.090 | 002 | 0016 | 0.012 | 0007 | 0.001 | 0.001
Min. | 0.003 | 0.000 | 0.000 | 0.002 | 0.001 | 0.002 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
Range | 0091 | 0.077 | 0.052 | 0202 | 0.049 | 0.088 | 0,020 | 0.016 | 0012 | 0.007 | 0.001 | 0.001

{5 /NOTE : Sample #2 ® SO, D EEIX JIS R 5204 DS . /SOs for Sample #2 is outside the
application of JIS R 5204.
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4.3.2 Distribution of concentrations for test
samples
Each concentration obtained by Q-Laboratories for
Sample #1 and Sample #2 is shown in Table 10 and
Table 11. "Mean Value" represents the average of
two concentrations, and "Diff." represents the
difference between the "Mean Value" and the
average, respectively. Data in parentheses is the
outlier by Grubbs test, which was excluded from
statistics calculation of the results.
The Grubbs test specified in 7.3.4 of ISO 5725-2:1994
was carried out for analyzing results. “Outlier” means
5% outlier by the Grubbs test. And "Outliers in
Q-Laboratory” are shown in the histogram. However,
although beth the minimum of K20 and the maximum
of SrO for Sample #2 were judged as “Outliers”, it
was concluded that they were not “extreme results”
and therefore, they were not excluded.
Actually, from the point of view of the relationship
between judgment of validation and the results
obtained by XRF analysis using validated calibration,
unless a certain factor exists in one of the processes
of XRF analysis, it is difficult to believe that analytical
accuracy of the results varies significantly in the
same kind of sample (for example, both JCA-CRM-1
and Sample #1 are Portland cement, and both
JCA-CRM-2 and Sample #2 are Portland - blast
furnace slag cement).
Usually, when there is a statistical outlier, it is
necessary to conduct a follow-up on a factor.
However, the factors have not yet been investigated
for each report.
The histograms of concentrations of test samples for
all components are shown in Fig. 1 through Fig. 23,
The data group shown by the shaded bars indicates
the data of Q-Laboratories, and the white bars
indicate the data of the other I[aboratories
(non-Q-Laboratories). The average and two times the
standard deviation (2 0} shown in the histograms
were calculated after excluding outliers.
The concentrations obtained by Q-Laboratories were
generally distributed between the average + 20 for
all components. On the other hand, the distribution of
concentrations of non-Q-Laboratories was wider than
that of Q-Laboratories,
concentrations that were far from the average. As
clarified from the abovementioned matters, it is
important for accurate analysis to use calibration
equations validated in accordance with JIS R 5204.

and there were some
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#z-10 SHABRFHD Sample #1 OERE

Table 10 Concentrations for Sampie #1 — Q-Laboratories

Si0, ALO, Fe,0, Ca0 MgO S0,
Laboratory Mean Mean Mean Mean . Mean Mean '
No. Value Diff. Value Diff. Value Diff. Value Diff. Value Diff. Value Diff.
1 2093 | -0.02 5.11 0.00 299 : -0.03 £5.97 0.10 1.36 0.00 223 0.03
2 20.85 ¢ -0.10 510 | -0.01 3.02 0.00 69.95 0.08 1.36 0.00 2.19 —0..01
3 20.96 0.01 5.1 0.00 303 0.01 65.86 | —-0.01 1.34 ; -0.02 219 : -0.01
4 20.88 : -0.07 510 | -0.01 3.04 0.02 65.87 0.00 1.36 0.00 225 0.05
5 2090 : -0.035 5.12 0.01 3.04 0.02 65.94 0.07 1.36 0.00 222 0.02
6 21.04 0.09 5.12 0.01 299 | -003 65.91 0.04 1.34 : -0.02 223 0.03
7 2092 : -0.03 5.10 : -0.01 303 0.01 65.76 ; -0.11 1.36 0.00 2.21 0.01
8 20.96 0.01 5.13 0.02 303 0.01 65.80 : -0.07 1.38 0.02 22 0.01
9 20.83 : -0.12 5.10 | -0.01 298 | -0.04 65.89 0.02 1.36 0.00 223 0.03
10 20.98 0.03 5.08 | -0.03 3.01 -0.01 66.10 0.23 1.36 0.00 222 0.02
11 21.01 0.06 5.12 0.01 3.05 0.03 65.89 0.02 1.36 0.00 (1.99) -
12 20.96 0.01 5.1 0.00 3.05 0.03 6584 ! —0.03 134 : -0.02 217 : -0.03
13 21.08 0.13 512 0.01 3.06 0.04 6568 | -0.19 1.37 0.01 2.21 0.01
14 20.96 0.01 5.13 0.02 3.10 0.08 66.15 0.28 1.37 0.01 2.20 0.00
15 21.07 0.12 5.12 0.01 3.05 0.03 65.86 : -0.01 133 : -0.03 216 : -0.04
16 20.96 0.01 5.12 0.01 3.04 0.02 65.77 : -0.10 1.38 0.02 221 0.01
104 20.95 0.00 509 | -0.02 3.00 | -0.02 6551 | -0.36 1.37 0.01 215 | -0.05
106 (20.47) - 505 | -0.06 297 | -0.05 |(64.61) - 1.33 | -0.03 217 1 -0.03
108 21.01 0.06 5.12 0.01 300 | -0.02 65.88 0.01 1.36 0.00 222 0.02
109 20.80 | -0.15 506 | -0.05 3.(50 -0.02 65.88 0.01 135 | -0.01 2.1 -0.09
Average 20.95 5.11 3.02 65.87 1.36 2.20
Max. 21.08 513 3.10 66.15 1.38 2.25
Min. 20.80 5.05 297 65.51 1.33 2.1
Range 0.28 0.08 0.13 0.64 0.05 0.14
S.D. 0.076 0.022 0.032 0.139 0.015 0.034
C.V. 0.4 04 1.0 0.2 1.1 1.6
% /NOTE

1. ”"Mean Value” X - —#M O HE— FOERE O FEHE/"Mean Value” means the mean

values of the concentrations of a pair of analysis beads.

2. “Diff.” BHERBFTO K —MOOHT AL — FOEEMOFHHE L RRFTFEH & 0/ Diff”
Means the differences between the mean value of the concentrations of a pair of analysis beads and
the average for each laboratory.

3. FHIEXOERMIX Grubbs ODBREIC & BN T 5, /Concentrations i
-outliers by Grubbs-Test.

n parentheses are the




Na,O K,0 Ti0, P,0s MnO Sr0
te o | o on [t o [ o Mo o |2 [ o
021 | 001 |(45) | - | 031 |-001 | 024 | 000 | 010 | 000 | - -
021 | 001 | 050 | 000 | 032 | 000 | 024 | 000 | 010 | 000 | 005 | 000
019 | -001 | 050 | 000 | 032 | 000 | 023 | -001 | 009 @ -001 | - -
021 | 001 | 050 K 000 | 032 | 000 | 024 000 | 010 | 000 | 005 | 0.0
021 | 001 | 049  -001 | 032 000 | 024 & 000 | 010 | 000 | 005 000
023 003 | 052 & 002 | 031 -001 | 024 000 | 009 | 001 | 004 A 001
020 | 000 | 049 | -001 | 032 000 | 024 000 | 010 | 000 | 005 000
019  -001 | 049 | -001 | 032 & 000 | 024 000 | 009 | 001 | 005 & 000
021 001 | 050 @ 000 | 031 001 | 024 000 | 010 A 000 | 004 | —0.01
018 002 | 050 & 000 | 032 000 | 024 000 | 010 & 000 | - -
019 | -001 | 052 @ 002 | 032 & 000 | 024 A 000 | 010 000 | - -
021 | 001 | 048  -002 | 032 & 000 | 024 & 000 | 009 -001 | 005 & 000
021 | 001 | 049 001 | 031 | 001 | 025 @ 001 | 009 -001 | 005 & 000
021 | 001 | 049  -001 | 030 -002 | 025 001 | 010 | 000 | 005 | 000
018 |-002 | 049 | -001 | 031 -001 | 024 & 000 | 010 | 000 | 005 | 0.00
021 | 001 | 050 | 000 | 032 | 000 | 024 | 000 | 009 |-001 | 005 | 0.00
©13) | - | 049 |-001 | 031 |-001 | 023 |-001 | 009 |-001 | 004 |-001
020 . 000 | 049 | -001 - - - - - - - -
©13) . - | 049 !-001 | - - | 024 | 000 | - - - -
- - | os0 o002 | - - - - - - - -

0.20 0.50 0.32 0.24 0.10 0.05

0.23 0.52 0.32 0.25 0.10 0.05

0.18 0.48 0.30 0.23 0.09 0.04

0.05 0.04 0.02 0.02 0.01 0.01

0.013 0.010 0.006 0.005 0.005 0.004

6.5 20 2.0 2.0 53 9.2




#£-11 SHEABRFO Sample #2 DFEEE

Table 11 Concentrations for Sample #2 — Q-Laboratories
i0 ALO Fe,0 Ca0 M *
Laboratory Means 2 Mean T Mean - Mean Mean T Means ™
No. Value Dif. Value Diff. Value Diff. Value Diff Value Diff. Value Diff.
1 26.02 0.01 8.83 0.03 1.62 0.00 56.03 | -0.04 3.34 0.02 290 -
2 25.83 | -0.18 876 : -004 1.63 0.01 56.14 0.07 3.31 -0.01 29 | -
3 25.99 | -0.02 8.82 0.02 156 | -0.06 5625 | 0.18 329 | -003 - -
4 26.00 | -0.01 878 : -0.02 1.65 0.03 55.90 | -0.17 332 0.00 292 -
5] 2595 | -0.06 8.80 0.00 162 | 0.00 56.16 | 0.09 33 -0.01 289 -
6 26.16 0.15 (8.98) - 1.63 0.01 56.20 0.13 3.38 0.06 283 -
7 2599 | -0.02 8.82 0.02 1.61 -0.01 56.06 | -0.01 335 0.03 295 -
8 26.04 0.03 877 | -0.03 (1.51) - 55.63 | -0.44 334 0.02 268 -
9 2591 : -0.10 877 | -003 1.63 0.01 5601 | -0.06 3.32 0.00 - -
10 25.94 | -0.07 877 | 003 1.63 0.01 56.09 0.02 329 | -003 - -
11 2591 : -0.10 872 | 008 1.61 -0.01 56.08 0.01 328 | -0.04 272 -
12 26.03 0.02 8.79 | -0.01 158 | —0.04 55.95 | -0.12 333 0.01 - -
13 26.10 0.09 8.83 0.03 1.63 0.01 55.90 | -0.17 332 0.00 296 -
14 26.06 0.05 8.81 0.01 1.64 0.02 56.11 0.04 3.31 -0.01 297 -
15 26.15 0.14 8.87 0.07 1.64 0.02 55.82 | -0.25 330 | -0.02 293 -
16 2602 : 0.01 8.80 0.00 1.61 ~-0.01 56.21 0.14 332 0.00 2.93 -
104 2598 | -0.03 8.78  -0.02 1.63 0.01 56.08 0.01 K] -0.01 (1.80) -
106 2597 : -0.04 8.80 0.00 157 : -0.05 95.98 : -0.09 328 [ -0.04 - -
108 26.07 0.06 876 | -004 1.63 0.01 56.22 0.15 332 0.00 288 -
109 26.15 0.14 8.85 0.05 1.66 0.04 56.50 043 335 @ 003 (1.66) -
Average 26.01 8.80 1.62 56.07 3.32 . 273
Max. 26.16 8.87 1.66 56.50 3.38 297
Min. 25.83 8.72 1.56 55.63 3.28 2.68
Range 0.33 0.15 0.10 0.87 0.10 0.29
S.D. 0.086 0.036 0.026 0.183 0.025 0.089
C.V. 0.3 04 1.6 0.3 0.8 3.1
%% /NOTE

1. “Mean Value” X " —# DN A ¥ — F o ER&{HE D FEE{E /"Mean Value” means the mean

values of the concentrations of a pair of analysis beads.

2. “Diff.” RBARBRFOM—MOSHFTA L — FOERMED FHE L RRFTFEH & OZE/Diff.”
Means the differences between the mean value of the concentrations of a pair of analysis beads and
the average for each laboratory.

3. 1EIEE OEEHEIX Grubbs DRREIZ L 54N fE T %, /Concentrations in parentheses are the

outliers by Grubbs-Test.

4. Sample #2 @ S0, DFEEIL JIS R 5204 DA, /S0s for Sample #2 is outside the application of
JIS R 5204.




Na,0 K,0 TiO, P,0, MnO Sr0
Varoo | D | Ve | DI | oo | o | G0 o | GOS0 pie | oot | i
025 | 003 | 040 | 002 | 040 | 001 | 024 | 000 | 010 | 001 | - -
023 | 001 | 043 | 001 | 039 | 000 | 024 | 000 | 009 | 000 | 005 | 0.0
021 | -001 | 043 001 | 040 | 001 | 024 | 000 | 010 | 001 - -
022 | 000 | 042 H 000 | 039 | 000 | 024 | 000 | 009 | 000 | 005 | 000
022 | 000 | 043 | 001 | 039 & 000 | 024 | 000 | 009 | 000 | 005 | 000
019 | -003 | 042 | 000 | 039 & 000 | 023 |-001 | 009 | 000 | 005 | 000
021 | -001 | 043 | 001 | 033 | 000 | 024 | 000 | 009 | 000 | 005 ! 000
022 ! 000 | 043 001 | 040 | 001 | 024 | 000 | 009 | 000 | 005 | 000
023 | 001 | 041  -001 | 040 | 001 | 023 | -001 | 010 | 001 | 005 | 000
021 |-001 | 043 | 001 | 040 | 001 | 023 | -001 | 010 | 001 - -
020 | 002 | 042 | 000 | 038 | -001 | 024 | 000 | 009 & 000 | - -
023 | 001 | 042 | 000 | 040 | 001 | 023 | 001 | 009 | 000 | 006 A 001
022 | 000 | 043 | 001 | 040 | 001 | 025 ; 001 | 008 -001 | 005 | 000
022 | 000 | 043 | 001 | 038 001 | 025 | 001 | 009 A 000 | 005 | 000
020 002 | 043 | 001 | 038 | -001 | 025 | 001 | 009 & 000 | 005 | 000
022 | 000 | 042 | 000 | 038 |-001 | 024 | 000 | 009 & 000 | 005 | 000
019 | -003 | 042 | 000 | 039 | 000 | 023 |-001 | 009 | 000 | 005 | 000
024 | 002 | 043 | 001 - - - - - - - -
015 | - | 043 | 001 - - | 023 | -001 - - - -
- - 043 | 001 - - - - - - - -

0.22 0.42 0.39 0.24 0.09 0.05

0.25 043 0.40 0.25 0.10 0.06

0.19 0.40 0.38 0.23 0.08 0.05

0.06 0.03 0.02 0.02 0.02 0.01

0.016 0.008 0.008 0.007 0.005 0.003

74 1.9 2.1 30 5.8 55
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5. Conclusions

1) Result of test samples

The average and standard deviation of test samples,
and the standard deviation obtained from
“Interlaboratory testing, 2004-OC" are shown in
Table 12, Standard deviations of the “Interlaboratory
testing, 2004-0OC" were obtained from the results of
wet analysis of Japan Cement Association member
laboratories  (belonging to Japanese cement
companies) that participated in “Interlaboratory
testing, 2004-0C". "Interiaboratory testing, 2004-0C”
is conducted by the Japan Cement Association.
“Interlaboratory testing, XXXX-OC" has been carried
out since 1948. “XXXX" stands for the year when the
testing was carried out. “2004-OC" was held in
October 2004, and was the 55" “Interlaboratory
testing, X00X-0C".

#-12 AREABFOHEBAHOEREEI RO -FEREL
12004-0C £ A > FERBIOBXSTRROBEREL DR
Table 12 Comparison between standard deviation obtained by Q-Laboratories in this testing and
standard deviation obtained from data of wet method in “Interlaboratory testing, 2004-0C”

& #5LBRFT/Q-Laboratories in 2004-0C A MR/
this interlaboratory testin “Interlaboratory testing 2004-0C”
Component Sample 3 4 o %%Eﬁﬁﬁ
Fi/Average | HERZE/SD. | BFERE/SD.
/Number of Lab.
_ Sample #1 20.95 0.076
0.129
Si0, Sample #2 26.01 0.086 22
Sample #1 5.11 0.022
AlO, Sample #2 8.80 0.036 0.068 22
Sample #1 3.02 0.032
: . 21
Fe,0; Sample #2 1.62 0.026 0.049
Sample #1 65.87 0.139
117 22
CeO Sample #2 56.07 0.183 011
Sample #1 1.36 0.015
0.042 22
MeO Sample #2 332 0.025
Sample #1 2.20 0.034
0 0.039 27
SO, Sample #2 (2.88) (0.089) _
Sample #1 0.20 0.013
Na,0 Sample #2 0.22 0016 0014 23
Sample #1 0.50 0010
K:0 Sample #2 0.42 0.008 0.009 23
. Sample #1 0.32 0.006
0.0
TiO, Sample #2 0.39 0.008 12 22
Sample #1 0.24 0.005
027
P20s Sample #2 0.24 0.007 0.02 22
Sample #1 0.10 0.005
MnO 0.007 22
n Sample #2 0.09 0.005
SrO Sample #1 0.05 0.004 B B
Sample #2 0.05 0.003




BRARTOIFERZEZ 2004-0C 3 FRAER
DEHERFELEETS L, Ca0 BADRR T
R%EH LA EVWH D ER>TEY IS
R 5204 2 Xk B3I X B3 RE o
CRSBREOHEEZATIZLHBERTEL,

Ca0 {Z 2\ Tk, AN & 22 b 2SR
BRI TH-TH., GBRRFTOEHENLZ
DOEERZED 2 FORMBAZB X 5RRFT R H
b, BERZIBASFOENRLY BXEW
LbDERoTE, Ca0 DEEIZSWVWTIE, b
DEDERIZOWTERIBRFIBRSLETH D,

T, 4.3.2 TLiR Lo, GBER
FOERBEIZBVWTHANRERRBD b,
WE, REEEERH- LERERE VSR
BOFHTHONITRE T HZ 21352
<<, BREoATIcREW T b h0EER
HARbottBZBzbobnsid, BEERER
MTAMNERD D,

2 REROBREREZRI-SLI-E
HIZDLVT

INETHERLE T, JISR52041I2L 5
A POENEXBOIIICTIBNT, RIAERE
HEOEBEERPBEEOMITHREL LU
BEYDETAEEOREEZWMIZT LV IRED
Ehwix, B ETRUATHD LI, o
FHiEL LTHRB OO 2 BRICiT 5 ECiX
HETHB,

Ao RRBRTCIIREBROREEZ M T
ZERTERPORERBRITNBVL 2R LN
Tro T XD RREFTICBW T, REOFF
BSOS LRI 5 —BREESC, ¥%E
DOHEPRESORBEICOVTORRL &
HiZ, WO LI REEIZHIERE L., BreRE
FXBOMEREBTIZENEELY,

o AT R — FREEMOERR GERIRE
OB/ BRI & bic B Y IR
LEECHZAL—-FEFARMIhTWS
DR

s BFEEAVIMRBONT A — FRREI
VB REGE O R FIE
REROMERT (B A LR FR S
PR E OB H O
R ORI ESEM (FF1T Na,0, Mg0, Al,0,)

Compared with the standard deviations of
“Interlaboratory testing, 2004-OC”, the standard
deviations of Q-Laboratories were almost equal to or
smaller than that of “Interlaboratory testing,
2004-0OC" except for CaO. Therefore, the accuracy of
XRF analysis according to JIS R 5204 is considered
to be generally equal o that of wet analysis.
Concerning CaO0, a few laboratories obtained results
that were not within the average + 2 x the standard
deviation even if the results were not outliers. it is
necessary to further investigate the factors in
determination of CaO.

Also, as mentioned in 4.3.2, there were some
outliers, even in the concentrations of
Q-Laboratories. Since it was presumed that extreme
results did not exist provided that the calibration used
for sample analysis satisfied the criteria for both
repeatability limits and accuracy limits, it was also
presumed that there were no error factors during
sample analysis. Therefore, the possibility of error
factors should be investigated.

2) Factors for not satisfying the validation
criteria

As mentioned so far, when analyzing a sample by
XRF analysis method in accordance with JIS R 5204,
it is essential that the validation results of certified
reference materials satisfy the criteria for
repeatability limits and accuracy limits. Validation is
very important for accurate analysis.
Some of the laboratories could not satisfy the
validation specifications in this interlaboratory testing.
recommended that those
laboratories re-check general matters for chemical
analysis, such as weighing of samples, performance
of spectrometer, and facilities for accurate XRF
analysis. The following matters should also be
checked:

Re-check of

a) Bead preparation conditions, such as fusion
temperature, flux to sampie ratio.

b) Repeatability of bead preparation.

c) Procedure for preparing ignited sample.

d) Procedure for establishing calibration equations,
such as range of contents, application of
correction for interelement effect;

€) Measurement conditions for
especially Naz0O, MgQ, Alz0s.

In this case, it is

light element,
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- H#MABAT—E/List of the participating Laboratory

BRSmEABRHT—K
List of the participating laboratories of Japan

BRASHTHR =8 A VIEF FHEL & —

Ube-Mitsubishi Cement Research Institute Corporation, Ube Center

BASHEFB=EFL A v MIEFT EHErF—

Ube-Mitsubishi Cement Research Institute Corporation, Kurosaki Center

HRALHTHZE AL MNIEFT HEkBL¥—

Ube-Mitsubishi Cement Research Institute Corporation, Saitama Center

BRAKHFEW=2 AV MR E=v27Y— eV ¥ —

Ube-Mitsubishi Cement Research Institute Corporation, Sendai Concrete Center

FHESFE A Mt AEREY SMERESN—T
Nippon Steel Blast-Furnace Slag Cement Co., Ltd., Production and Technical Dept., Quality
Assurance Group

| ERKERE A MRS AEEWS e 42—

Sumitomo Osaka Cement Co., Ltd., Production and Technical Dept., Analytical Center

ERARE R MRS BAVh - a2)-VRRET B A v MEERR I A—T
Sumitomo Osaka Cement Co., Ltd., Cement/Concrete Research Laboratory, Cement Chemistry
Research Group

ERRE A MRS WAvh - 2 )-MRFERET kA Y FERIA—F
Sumitomo Osaka Cement Co., Ltd., Cement/Concrete Research Laboratory, Cement Technology
Group

KLY VRASH APETE REH SACER

Taiheiyo Cement Corporation, Ofunato Plant, Production Dept., Quality Assurance Section

KEFEE 2 MRS FRTE BET SEe3m

Taiheiyo Cement Corporation, Kamiiso Plant, Production Dept., Quality Assurance Section

KIEFEE A Y MERSH KA THEER) ®HER LETHEE
Taiheiyo Cement Corporation, Oita Plant(Saiki), Production Dept., Quality Assurance
Section

BRASHAEE= P2 b RERESRT (kEXHFI—7
Taiheiyo Consultant Co., Ltd., Quality Assurance Dept., Chemical Analysis Group

BRAHPH 27 b BRIE HIFE AERER

Chuken Consultant Co., Ltd., Kanto Branch, Technical Dev., Material Analytical Section

BASH b2 v A MUEH BT 1M

Tokuyama Corporation, Cement Manufacturing Dept., Technical Section 1

WA AV P =XAF-RER A MR

Tosoh Corporation, Cement and Energy Manufacturing Dept. Cement Testing Div.

HEBEAEA Y M BT AV MER - REIN—T

Japan Cement Association, R & D Laboratory, Basic Research on Cement/Environment Grdup
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List of the participating laboratories outside Japan (in alphabetical order)

Country Laboratory

China, People’s Republic of China Building Materials Academy

Asia Cement Co., Ltd.

Hanil Cement Co., Ltd.

Hyundai Cement Co., Ltd., Danyang Plant

Hyundai Cement Co., Ltd., Yongwol Plant

K , Republic of
orea, Tepubiic o Lafarge Halla Cement Corporation

Ssangyong Cement Industrial Co., Ltd., Yongwol Plant

Sungshin Cement Co., Ltd.

Tong Yang Cement Corporation, Samchok Plant

Lithuania, Republic of Prustitas Co., Ltd.

Philippines Cement Manufactures Association / APO Cement
Philippines, Republic of the Corporation

Union Cement Corporation, Lugait Plant

Butson Cement Company

Viet Nam, Socialist Republic of

Viet Nam National Cement Association

ff%E/NOTE Lithuania 37 ¥7 T2, PRATZR KA CEN/TC51 #£ (2004.10.8, Y AR
VYBMRIZSMO B ANnNRH o, / Although Lithuania is not among the Asian
countries, former chairman Dr. Hanehara accepted their request to participate
in the interlaboratory testing program when he attended the CEN/TC51 General
Meeting held at Lisbon in October 2004.
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 2RBEFORBESR/Individual results for all laboratories

(1) JCA-CRM-1
Laboratory No. Si0, AlLO, Fe,0, Ca0 MgO SO,
. 5.287 2619 65.197 2.117 2.083
1 --Ez-‘gig- 20962 [--z2too-| 5273 |- uoeeo| 2614 [--cooo-] 65287 [Tuoaeo| 2414 (-omosoo 2078
! ; . 134 2,
O - e Il R e - ) B el - e
D R e - e R R e
B A e R R I o R el R
: / . 14 2.061
6 igi:? 20933 :i:g 5.236 "i’,ggg" 2.607 22;?}: 65.168 2102 2.122 —-2—_325—- 2.067
: 2 2.663 65.177 2.163 2.063
7 oot ] 2199 Fage | 528 [“res] 2% [ezar] % [aies | 2% |T5osr ] 2%
o [l [0 o | 58] o |10 o |10 ] i | 208 o
. - .61 .22 2117 2.076
9 --:-g-'géf-- 20.906 :ii: 5.258 i:og 2611 ":‘:}_]ég' 65206 |--2-oc-| 2118 -ioo-o 2073
10 --32:333—« 20.956 :i;i 5.236 ;:g; 2.630 :23?; 65.325 i:ﬁi 2.114 -i—jﬁﬁ}-- 2.076
I A R R - S
12 ——:—g:g% 20984 :igg 5.267 igzi 2677 g:g;g 65.274 i::; 2.144 ——i—:ggg—— 2.086
} 2 2.680 64.999 2.137 2.056
13 oo ] 219 ez 927 [“ram ] 257 [asssr| % [aaas | 2 |Trosi ] 2%
oo [ | 21 o [0 o |2 e |20 e
N T I B 7 el 3l e
) . 67 1 . .
16 i:g?‘: 21.008 ;i;; 5.292 --;gg_}-— 2.669 ::132 65.183 i:gi 2.154 -—i—_ggg—— 2.092
. .28 - 2,623 65.348 2122 1,962
101 i:g:g 21.052 ——g_—z—g—g—— 5290 |- jeit- 2620 f-ootac-] 65345 [-n | 2116 "igéé" 2.027
102 i:::i 21.170 :;i? 5.212 ;:gi 2636 ::zzz 66.286 ;:iz 2130 ;:iz 2430
. . 64 . : /
103 igggg 20.980 :ggg 5210 "i'.gég" 2.645 ::i:ﬁ 65.250 iﬁzg 2.145 "i‘_ggg“ 2,080
. 5.248 2.631 65.06 2, 2.051
104 [ Saana| 20981 [g| 5238 |Gy 200 giis sases |2l 2oss |- i1 2074
. .52 2, 4 .44 . .
91 5.2 262 65.18 2.11 /

108 "ggfg'd" 20.905 -——5—'52—— 5.255 |--;e] 2615 |-iiioo 8570 [-Siio-| 2105 ——;—g—;——- 2.065
109 -—;-g:ggg-- 20976 :ig: 5.260 ;:i: 2629 ::ig: 65.497 i:?: 2110 :322 1.946
! 202 2581 154 . .

110 "i‘ﬁ'.ggi“ 20913 "E;sgr 5.252 —-2—‘236—— 2610 :gﬁa 65.134 23212 2172 liﬁf 1.993
20.94 497 262 64.67 2. .

111 ———22?2—0—— 20.920 _"5_.66"_\_ 4985 |--o7r~| 2625 f-otoro| 64675 2:3 2.380 igg 2,000
112 ;?ﬁ;’ 21,005 ::g | 5865 ;:g 2.580 --gi-}g-- 64.770 ;:}? 2.055 :g; 1.805
113 “;‘:‘:ggg' 22.975 :;gg 5.245 --2-:232—» 2.645 :gi;g 65.285 fg;g 2.025 ——i—:ggg—— 2.065
. : 94 ] . )

114 i::: 21.655 gg: 5.180 --3:::1--- 2.890 -——:—2?;—?— 65.760 f;: 2.005 i?g 2.235

{#HE/NOTE HEBRAT 14 i FES vy FMEIZEVERLEFZERCH D, /Lab No. 114 carried

out




Na,O K,0 TiO, P,0, MnO Sr0 Total
gi;i 0.264 --g;-:-};-- 0.544 --g:g:;-— 0.344 gi:; 0.286 --g:-g:-;-- 0069 [-------| - 99.835
_.‘;.:Egg-- 0.264 ggg: 0.534 gii: 0.352 ~-g-:§gz-- 0284 -—g:-g:-:-- 0.066 --g:gi::u 0044 | 99.853
o] % [“Gin| 0% [gaa| 0% |Gare] 027 [fan-| 00w [~T| - | s
-1 0250 --g:-‘:-z-g-- 0562 g::i 0356 {-200-1 0287 gg:g 0063 000 oos3 | 9979
——g—:ggg-— 0.262 --2}2—2—2- 0.562 Eg:; 0356 ——g—:ggi—— 0.284 --g:-g-:-:-- 0.064 gm 0044 | 99.901
g::z 0.254 g;:i 0565 |--222-| 0356 g;:; 0282 --g:-g-:-i’—- 0064 [--200| 0oa | 99922
g;:; 0.264 g:;i 0574 g::? 0.346 ——g—:ggg—— 0.286 gg:: 0.069 -.g:gi.:__ 0041 | 99752
o [ o [ o | S8 [0 o [ ] |
2 o [0 [ 430w |02 o 1298 o ] |
T [ o | S8 o [ o [0 | ome (250 o | v
32T e 22 o |20 o 320 e |58 s [ 398 o0 | one
gﬁ;i 0.226 gzgi 0.571 ggﬁ 0.346 gi:: 0286 f------- - f--Teed] - 99.879
R T I B e T et T e A e I T2

2 . = - = .
gz;g 0275 3232 0575 |-------o| = feesoee = e o e - 99.160
g;ii 0.244 g:gg 0.564 "3?33‘?“ 0342 g;:: 0274 —-g:-g-g-:-- 0.066 "gjgi':" 0042 | 99517
E;;? 0.250 -~§:—2—2—2—— 0598 --Ejii—f—- 0346 -ﬁfﬁgi" 0202 --g:-g-:-;-- 0.067 --E—ﬁf—- 0042 | 100142
Eﬁﬁﬁ 0274 3222 0568 [----oo| = feeeseeof = peeeeeel o el - 99.045
: ] - 2 y -
oor-{ ozso LS9t 0560 [T - |-S2RJ ogrg (290 00s0 |- - 98.978
gi: 0.255 g:g 0590 |--------[ - "gﬁ%" 0280 [--z-o| = | - 99.240
- 0.569 - = = -
S IR eyt B U m IR ttvihtns SN teleid AN ptety B 98.988
0.240 0.662 - 0.276 - -
“oa22 | OB [omor | %82 [Tl T [Toaee ] 0% (o] 7 [of - | e
--g:-;—g-—- 0.285 g:; 0.570 --§f§§-- 0.385 g:: 0355 -——g:g;—— 0070 ---ﬂfﬁ}-- 0040 | 99.290
g:z 0.190 ———g—:gg—— 0580 |-----=of = feeeTaeeq = bl o il - 98.850
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xrf-analysis by pellet method.




(2) JCA-CRM-2

Laboratory No. Sio, AlLO, Fe,0, Ca0 MgO SO,

25,651 943 2,137 A1 3.055 2.558

1 2-5-555- 25652 2344 8.944 2140- 2138 ":_:_jgéh 56.490 -56-55' 3.054 __2_55_i 2.558

2 :::;2 25.548 gz;: 8.920 ":fg:';"' 2088 --:-:-:EEE- 56.472 gﬁi; 3.031 igiz 2570
25, B.942 2107 56.538 2977 -

3 22:2: 26519 |--=-| 8997 "zfdgi“ A I e R L e
25,633 8.924 2104 56.406 3.035 2.569

4 Taseai | %7 | Taoa0 | B [T0es | 2" [ease | %% [aoes | 2% [T2se0 | 2%
25.59 8921 2083 424 3.026 2579

5 2553: 25814 |-y | 8930 oo 2082 "2':]156‘ 56430 |--27oo-o| 3030 [-too0- 2569
6561 9.027 162 56.617 3.073 2544

6 aan | 255 aear] %% [3ia ] 21 aesia | % [ows | 2% [“sio ] 2
25.695 8.948 2.0M 56.462 3.097 2602

7 Tass6 | 229 | gemr | 4% [T20727] 2™ [sesoo | P [Tmom | 4% [Tzees ] 2%
25568 8.909 2.040 56.16 3.059 2.367

8 aay | 25508 | gagr| 8001 -7t 2o fR seray || d0se - 236
. 8.923 A 56.444 3.049 -

9 oren| 255 [gase| B9 I7ise ] 21 [ass| 4% [aoer| 3% [T
25,568 8.947 2137 56.437 2, -

10 | 25560 | pat| 8902 (-3 2130 |2l saeas | 2A 2076 [y -
25.697 8.892 2.084 56.457 3.044 2.603

11 256?? 25.687 _8862 8.877 2082- 2083 “5_6_,1_155_ 56.407 —599? 020 —2608 2.606

12 ;::;2 25.675 :3:’2 8.939 "ifg;g" 2.080 ——‘f’—:{:‘;g‘ 66.429 ggiz 3,041 : -
25, : 2, 56. . 2632

13 22;32 25.731 --:-.gg'?-- 8.925 ——z—g—gg— 2084 562‘::13 56.242 gg:? 3.057 222‘{— 2.628

14 2::?; 25.752 ——:—g?g—— 8.939 2:?: 2122 --:-:-:EEE— 56.506 gg:: 3.058 ;2;; 2,638
25610 8.968 2087 56.327 3019 2.605

15 2555§~ 25.584 __é_ééi" 8.965 --2-69-5— 2.090 56306 56.316 3018 3.018 2596' 2.600

16 i:;;: 25.685 --:-:ggg-- 8.960 ;g:z 2075 22:?1 56.524 :E;: 3.040 z:g: 2.580
25.631 8.942 2124 56.586 3.013 -

101 “2_:__225_ 25634 “B'.ét—]é“ 8.922 ——21—13 -1 2118 5652& 56.556 ”3626 -| 3.020 “mmoe -

103 --2-:—:2?3- 25.660 gggg—— 8.965 ;;23 2.155 ——:—:—:Egg— 56.530 ——g:ggg—— 2.990 ——i—:—;g 2.555
. 962 20 i A -

L e e e - el - e el e
i 8.044 20 X 2.885 -

107 i:i;? 25.570 " B850 8.937 "2'.62?" 2.057 ——2—2322— 56.462 o870 2878 f-------f -

108 ::z; 25.745 --gfgz--- 8.950 i:: 2130 2:; 56.645 ggg 3,040 i: 2555

109 ig:g: 25.725 ——:—:ggg—— 8.984 i:i‘: 2.148 --2—2—:332- 56.514 33;: 3075 ::g; 2442

110 ;2::? 25.652 ——:—:g;g—— 8.880 --z-gg-i- 20713 gszgs 56.551 :g:: 3072 ——:fg;;g—— 1.821

111 zzii 25310 ‘“2?:'2‘“ 8.625 2:; 2.105 g:g: 56.305 giz 3.245 :;g 1.270
25,690 8.960 2140 56.790 3.110 -

M3 200 575 [ 2% s ] 21 [sesao | 0 [sie | M1 T -

114 ;g:? 25.385 ———:fz—:——— 6.570 ii; 2518 :::z 56.655 z:: 2.650 ;?; 2235

f5E/NOTE REBRFT 114 13KV y FERR IV EBLUFHERTHH, /Lab No. 114 carried out




Na,0 K,O Tio, P,0; MnO Sr0 Total
0.273 0309 0.505 0,074 0.162 -
———————— 0270 p--2----1 0312 [---2----| o504 [--:222-4 0074 [--u-i--l 0462 - - 100.158
0.268 oss | *2 0.504 0.074 0.162 -
0.242 0.322 0.500 0.073 0.155 0.069
By 244 LTI 0321 |---3=-- 0507 [-----=-1 0074 |- - 0.155 |--=-->-- 0.068 X
0245 ] ° 0.320 0514 0.075 0.155 0.068 99.998
0.223 0323 0.508 0.075 0.160 -
-------- 0218 F--222o) o324 [0 o -2 ) 0075 |ooio--] 0160 [--------| - 97.34
0.214 0.324 0506 | > ["0075 ] %97 [To1se | 1% - 343
0.240 0320 0.506 0.076 0.151 0.065
-------- 0238 [--==--] 0318 [-------| 0506 [--2-:-{ 0076 [-------1 0152 |-----2--| 0065 | 100.027
0.237 0317 0.506 0075 ] * o754 | © 0.065
0.241 0320 0.504 0.075 0.155 0,069
———————— 0240 [--22-_-1 0320 [-------| 0503 [--=2:2-1 o075 [--2t-l 0155 |--------| 0.069 | 100.017
0.240 0.321 0.502 % 15075 0.155 0.069
0.246 0.320 0.515 0.074 0.155 0.066
———————— 0240 [--22=1-] 0316 |---=----| o512 [--=221- 0073 [--i -0 0485 |--------| 0.066 | 100.255
0.234 0313 3 0.508 0.072 0.155 0.066
0.231 0322 0.502 0.074 0.154 0.068
-------- 231 b--Sso 0322 |- 0503 [--o-C1-f 0074 [--i--l 0154 |---o-o--| O 100.
0231 ] *®' [0z 0.504 0.073 0154 % o068 | 2% 00.231
0.234 0.323 0.496 0.075 0.157 0.063
-------- 0234 [--o2.) 0323 |----2---| os00 (---2t2-d 0078 [-------i 0458 |-----=--1 0.06 99.434
0.234 0.323 0.503 O 100761 ®°% [oyes | *'*® |03 3 8
0.252 0310 0.504 0.074 0.163 0.065
———————— 0253 [--2----{ 0311 |--=----| 0502 f-------{ 0074 [------- 0162 |--------| 0.065 | 97.569
0.254 o312 | & 0500 | % ["oo74 ] ®° [oie2 0.065
0.232 0.324 0.508 0.074 0.158 -
———————— 0226 [---t--i 0325 |--=2----| 0506 f---=---{1 0074 F------| 0158 [-------f - 97.411
0.221 0.326 0.505 0.074 0.159 -
0.257 0319 0512 0.076 0.156 -
-------- 0249 [--2----i 0819 |---o---| 0506 f-------{ 0076 F-------| 0.156 {--------| - :
0.241 % o319 0.498 0.077 0.155 - 99.985
0.236 0.330 0.504 0.076 0157 0.063
-------- 0243 [--2--0-l 0328 |---2----| 0507 f-—----- 0076 [------| 0.156 {--------| 0064 | 975
0.250 0.326 0510 0076 ] * [oxse | ' | cosa | *% 38
0.241 0.320 0.503 0.080 0.152 0.069
-------- 0242 [--22-"-1 0320 |--—-----| 0506 f--—-----{ 0080 [----"--1 0152 [-----°--| 0060 | 100.036
0243 | 0.320 0508 0080 | ®%0 552 0.069
0.252 0.329 0.492 0.094 0.153 0.070
———————— 0248 [--"-2--1 0327 |--=-=%--| 0.485 [----=-- 0086 [-------{ 0.154 [--------| 0070 | 100.385
0.244 0.325 0478 | ™% ["Gor9] “% o156 0.071
0.253 0.320 0.521 0.081 0.155 0.065
———————— 0250 [--=--_-! 0321 |---2%---| 0520 [---:---{ 0082 [-:--=--| 0.155 |--—-—---| 0065 | 99.966
0.247 0.322 0518 0.082 0.155 0.065
0.244 0.310 0.504 0.075 0.155 0.066
———————— 242 L--tiiiol 0311 |--=2----| 0502 j--cisa-d 0075 [-rio--i 0154 [-----—--| 0 .
0239 ] %% ["o312 0.501 0.075 0.154 o067 | 0086 | 100224
0217 0.323 0.506 0.074 - -
———————— 208 F--2o--] 0324 |--->-2--| 0506 {-------{ 0074 [-------{ - [---T-- - 1
0200 | %2% ["0324 0.505 0.074 - - 97.362
- 0.309 - - - -
———————— N sy 1 R ! e T STy e PR B 98.01
- 0.310 - - - - 8.016
D240 1 ooas F-2210 0 0310 |- - feToe] o bl o T - 99.410
0.250 0.310 - - - -
0266 1 o062 [-O0331 | g3gp |- 0502 | o500 [-0%87 1 gogs [-21%B 1 oise |-2%0.| ooes | 99.124
0.259 0314 0.499 0.066 0.155 0.066
0.226 0.345 0518 0.086 0.164 0.065
-------- 0228 [-:-----1 0343 |---2-2--| 0518 |--—-----1 0084 f[-------{ 0161 [--—-----| 0.065 | 100275 -
0.230 0.341 0.508 0.081 0.158 0.065
0.253 0.328 - - - -
———————— 0252 [--o<---i 0828 |----=---] - |e--ceee] = peeeee] = e - 96.686
0.251 oaze | *3 - - - -
0.252 0.332 - 0.075 0.159 -
———————— 256 F---2:.] 0338 |--------| - [-2==22d 0074 F-i ol 0160 [-------d] - 96.72
0261 | %% 0337 - 0073 0.162 - 8
0.27 0.32 - 0.08 - -
———————— 235 F--roee.] 0320 |--------| - f--Si-od 0075 Fe-eeeee] = femmeeeed| - 99.695
020 ] % ["o3 - 0.07 - -
SRR N - LA Y Y7 Y5 bt R N S A S 99.200
- 0317 - - ~ -
0220 1 o230 F-23) 0mpn |--Tdf - |R%E) gos2 [t - T - 98.783
0.241 0.312 - 0,078 - -
0.27 0.33 0.53 0.01 0.16 0.06
-------- 0270 F--%--! 0330 |----t---| 0525 [-------4 0020 [-------| 0160 |----=1--| 0060 | 98225
0.27 O ["ga | % 0.52 0.03 0.16 0.06
0.240 0.330 0510 0.080 0.160 0.060
———————— 235 t--oo---] 0325 |--->----| 0505 |----2--4 0080 p-------{ 0160 |--------| 0060 | 98.085
0230 | ***° ["a320 0.500 0.080 o160 | *'% [“goso | °°
S YO N (PY T J Sl [ PO SR A Y S 96.945
0.66 0.27 - - - -

xrf-analysis by pellet method.




(3) Sample #1

Laboratory No. || ig.loss Si0, ALO, Fe, O, CaO MgO SO,
: 1 2.984 65.905 1.360 2.233
1 1.97 ~Eg'—:-2§—- 20.929 :122 5114 "z',ggi" 2988 [-otonn] 65969 |-iio-l 1361 |-oe-o 2232
20.845 5.100 3.022 65.920 1. 2.203
2 198 -0 cey ] 20852 -] 6104 |--Sittoo 3020 [-co ot 65.953 1222 1358 |--7ios-o 2188
20916 5.102 3.020 65.792 1.328 2.1
3 202 |-2ooce-] 20857 [-oooteol 5112 |-oaso 3032 p-cootod 65862 [-ooioo| 1342 "ﬁgg" 2.189
4 198 {20000 20875 [-200- soos |-3000-t soas |-2200 4 gsgen |10 ras0 [-2201t 20u
20, . 512 .04 : 1.362 2.223
5 1.96 ‘53;33‘2“ 20.802 ——5_—1—1—:—— 5.122 ";gﬁg" 3.039 'Eg_ggi" 65.944 |---oro--| 1365 |-0t0-| 2218
21.086 5.136 2.994 5.99 342 2.236
6 204 |2ty ] 21044 |oiee| 821 |-l 2002 -25-_5—12—- 65.906 "}.'gih" 1345 |--00o| 2226
7 198 [-255991 20022 |20 ion |-30% gose LEMTELS gogne | 1ORL-| ase |21 9514
) 132 3.032 65.802 1.378 2.206
8 1.98 -gg_-zg—:—- 20.957 :121 5132 |--;oe0 ] 3031 foo-tiio 65798 |--iooe-l 1376 |-—CRr 2210
20.829 5.007 2.981 65.86 1, 2.228
9 201 (|0 2] 20834 [-ocn-| 5006 |-Teoo-o| 2980 "és'j{z':" 65.894 1223 1357 |-7nem 2292
20.956 5.064 3.011 66.160 1.380 2211
10 205 ||-5rre ] 20981 foponnee] 5076 |-oStiooo| 3010 poc2eorod 66100 |-iieeof 1364 |-STocoo 2216
1. 5.142 3.056 66.004 1.364 1.971
11 1.95 ~§1~'—g~g—3—- 21006 |--crotonl B9 |- toek| 3048 -ceerod 65892 eiteol 1361 |- ieo-o 1991
20.946 5.111 3.04 } 1.339 2.176
12 196§ e | 2097 Foyos | 5108 ——é‘éég—— 3.048 —ggggg—- 65842 [---"rnrc| 1344 |- 2168
21.092 5115 3.064 65.726 1374 2.202
13 197 |-2rea ] 21078 [y n| 5120 |--ren- 3064 [-o-tio-d 65.684 1223 1371 |-7oe | 2208
20.930 5.128 3.097 66.161 1.372 22
14 201 |-osea ] 20959 iyl 5130 |-5oaa] 39% Fegizs | 86148 [inye | 194 213; 2.200
21,038 .102 ) ) . ]
15 2.00 _if_ggi" 21.066 "gfi's'f' 5.120 22:; 3.046 ::;22 65.862 :gii 1334 i::: 2.162
20973 5.130 a . . .
16 196 |2 ey ] 20962 --ooiee-| 6123 --a—ggg—— 3.038 ::gf: 65.772 I;gi 1378 221: 2.214
21.009 5.104 2.989 6.01 1. : .
101 = fooan] 2096 [zoos | 5190 |a5e ] 2982 -—:—5—‘5—32—— 65.926 Igg: 1.346 2::: 2.467
102 2.00 ::222 21.322 2::: 5.146 2222 3.052 g;g:g 67.384 :gi 1.384 i:;; 2517
103 2.04 'E?igg" 20.995 zg:g 5.050 —-:—:ggg-- 3010 ':‘:“:g‘gg" 66.005 --1—:’-;—;1;—— 1470 ii:g 2.240
104 1.74 ;;gg; 20.950 —:;g; 5.090 ggg 2.997 ::i;; 65.506 :3;: 1.366 i:iﬁ 2.154
20.777 5.107 2.967 65.12 . 200°
105 200 fj->oey] 20736 [ooieo--| 5084 |-ie-o| 2966 'ég.hég" 65.090 :::z 1.389 :1222 2.192
106 2.06 ;gi;; 20.470 :g?: 5.054 ig;: 2974 -Ez:gzg-- 64.606 :gg: 1.334 z:zg 2,188
107 2.02 i:gg; 21.330 222; 5.362 2}1; 3.158 --Eg:ggg-- 66.362 :::g 1.448 ii‘;’i 2.240
21.00 5.12 3.00 : . 3
108 185 [l-2-0s-1 21010 |-iboef 5120 |--2-os-o| 3,000 :::; 65.880 :g: 1.385 ;:g 2.225
109 2,00 ig;ﬁ 20.800 :g:: 5.065 ";':ggg" 2.996 g:gﬁ: 65.878 :g;i 1.350 i::}? 2.107
110 - ;g:g? 20610 ——3:—;2—:—— 4861 i:gg 2.952 ::;:; 65.122 :igf 1.322 zf;; 2190
111 - ;g;? 20720 ':;; 4.765 Ezg 2975 --::f;g»- 64.695 ::i 1.710 igj 2.050
112 - iggg 20880 ::f 5.680 ;z; 2920 :;zf] 64910 122 1.290 ::2 1.920
113 2.03 'ﬁﬁjﬂ'ﬁﬂ" 20815 ::?g 5.135 gg;g 3.020 -Eg:ggg—- 65.470 ":'i;ﬁ“ 1.430 21222 2.195
114 - ;?:i 21.015 :gf 5.115 ;fi 3335 ::;; 66.345 :g? 1.045 z:’? 2.345
% /NOTE RERFT 114 13K~ vy MEICX WV RELFAERTH B, /Lab No. 114 carried out
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Na,O K,O TiO, P,0; MnO SrO Total
Sa] OF0 [aasn| %0 [ Gaia| O¥° [“ham] 02 [boe-| 05 |goip| 00 | oo
191 0.499 0.320 0.232 0.094 -
-%1-25—— 0180 f-coeoo-l 0500 |--Siteel 0318 [-iii-d 0282 potieecel 0094 |--ceeeof - 99.828
gi;g 0.209 --g:—;-ﬁu 0.500 g;i: 0.323 giiz 0.240 --g:-g-z-:-- 0,096 --g:g;g-- 0.048 99.904
. . . .2 X !
0.205 ' 494 0.319 0.238 0.096 0.048
“oae ] P22 [Saee | % [osia | °%1® [oaar] ©% [auer | 00 |Goas| 008 | serse
Al . . . . .
“-gt_l-gg" 0.193 --g::—z—g—- 0.404 —-gg-}g-- 0.316 --E-EEE- 0.238 --gﬁ-:—:—- 0.094 --g-.ﬁg-- 0.046 99.885
-gﬁgg-- 0.209 —~g:—:~g—:—- 0.504 --g:ggg-- 0.308 --g-;zf—— 0.240 -—g%:—;" 0.097 --g-jgi:—— 0.044 99.795
oisd ] O o] 0% |asia| ° oz | 02 [Gawy| O [T| - | toom
0.194 522 0.320 0.236 0.097 -
“gigs ] 1% [oars | °™® |aais| '® [Gase ] % [Toass | 00 [T - | e
L2 0.484 0.317 0.235 0.091 0.053
"gtz'gg'" 0.206 0486 0.485 " 0323 0320 ‘EZ‘:;E-“ 0.235 --6.-0-9-1-- 0.091 "6.65:1" 0.054 99.856
g;:i 0213 ——g:—:—z—i—- 0.494 g::z 0.312 -%E}:--- 0246 --g:-g-z-;-- 0.094 --g-:gig-- 0048 | 99931
X X .24 X i
gi:g 0213 ——g_—};zu 0.492 --g-_ggg-- 0.304 'gfi'ig" 0.246 ——g'—g—z-:—— 0.085 ——g'ggg—— 0050 | 100.307
Bt ] 0% [oroe| "0 [g5ia| °%® |G O [goei| O |Goig| 0% | wewr
e I e B e I e T L e I e 99.986
= 1 - = = -
S T T Pl s R St et e A s M M
. .51 - - - -
g::g 0260 2212 L e IR Satshint I nan it N ety B 99.540
] . ; 092 044
g:gg 0.132 ——g_—i'—g—i—— 0.494 gg:}: 0.310 -g-ggg-- 0.232 "gfg':'s" 0.092 "g‘gii" 0.044 99.367
0.201 0.491 - - - —
“0.205 1 0.203 0469 0490 (--------] - et IR SEELLLE - e 97.299
0.13 4 - 0.24 - Z
o131 0130 "'g'_ig" 0490 |---Tooof = fe-iteced 0240 pecooeeof = feemeeed - 99.460
- . 4 - - - -

S "gig'-,-“ 0.500 --------| = femsomem = peoemeoof = feeeeeeeo] - 98.696
giz 0.255 g:ﬁ 0.500 gzi 0.345 ggz 0310 g:g 0.100 gx 0040 | 98465
023 051 - - - = :
o3 190 oSO o 7oy 7 ol T T T 98.340
"g':%g“ 0.205 g::g 0510 “g':g:g" 0.340 —gi—:—g—u 0.240 --g:-:-g-g-- 0.100 gm 0040 | 99500
o s IR R I S I e i naca T

xrf-analysis by pellet method.




(4) Sample #2
Laboratory No. [ig. loss Si0, Al,O, Fe,O, CaO MgO SO,
! 8.827 1.623 56.064 3.340 2.901
1 0.09 -gg_g—;-g-- 26022 |-~ too-| 8832 |--Foneo| 1.624 (oo 56026 | -itnel 3339 |-oihones 2898
2 0.21 i:g‘?z 25826 :;:: 8.765 ::ig 1626 ;’2::2 56.141 2232 3.309 2233 2905
3 0.63 igzg: 25.994 2::: 8.816 :::? 1.558 ::i:; 56.250 2222 3201 |------- -
4 018 |-23%20.0 a5008 -0 74 |12 16t 3900 1 ssaep |Ioin-| 3322|200 2016
: 8.805 1.624 56.205 3.310 2879
5 0.19 22222 25946 [-So0--| 8801 |-Gl 1622 [2ooh 5664 ool 3312 |-l 2888
6 0.12 -Eg:-:-z-g-- 26.163 --232-22-- 8.984 ::?i 1627 zg‘ziz 56.204 22312 3376 igzz 2831
7 0.11 —Eg:g-ii-- 25.992 --2;—2—2%- 8.823 igg; 1607 ::g:z 56.059 gzii 3352 ——i—:gig—— 2.948
8 0.14 ggg: 26,064 :;;‘; 8.774 12?2 1510 12222 55620 22:2 33a4 |-222- 284
913 8. 1.627 56.014 3.320 2.890
9 016 'ngghi“ 25.907 "é._:{i_{s)" 8766 |--ool-| 1628 ot 56000 [l a3z |-l 2688
25.979 8.766 1.628 56.191 3.286 2.898
10 030 ||-2xey ] 29938 "éf;h“z“ 8774 |-rolo| 1627 [piito-] 56080 o] 3292 |-oce-| 2903
1 0.14 iig;i 25.908 ~-g:-_6£-:-- 8.716 ::i; 1.614 ::;’; 56.077 g;;: 3.280 EE: 2723
12 012 [-289%8 ) se008 |37 | gr0a |59 150 |-290121 gsgsa |33} a530 [T -
26.009 8.816 1.566 55.897 3316 -
13 011 ::??g 26.104 23:; 8.829 ::2: 1628 ‘;“;’g;? 55.902 :z:g 3.316 igg? 2,964
14 0.12 ;:;; 26.064 §:g; 8812 ::i; 1.640 22?;; 56.108 32:2 3.312 ii;g 2972
26.152 8.879 1.634 55.843 3316 2.906
15 008 |-5- 7] 26150 oo 8.867 |--Fiio- 1636 [Tl 85820 oot 3206 |-7one-| 2926
02 . 1.61 2 : .
16 0.1 —gg_g]-z-- 26,018 --g_—;—ﬁ—;—— 8.800 W’.éiii" 1612 ::1:: 56.211 22‘2}2 3316 :::: 2.934
101 - igg?: 26.024 :;32 8.780 :2:]: 1.610 ::Izg: 56,188 233: 3.300 ig;g 2.454
102 0.08 —gg:-zg?-- 25.922 :;:? 8.736 ::2; 1596 z:iii 56.258 33:: 3.344 :::: 1618
103 013 i:g;g 25.990 —-gg-g-ﬁ-- 8.805 ——:—Egg—— 1.645 -Eg:gign 56.020 z;gg 3.405 ——i—ggg-- 2895
104 0.00 i::ig 25979 g;:: 8.777 }::g 1632 2:;2? 56.080 gg;g 3.307 ::;; 1.796
105 011 i:::i 26.162 :;i‘: 8818 ::ig 1.624 ::g:: 56.368 2223 3372 iz;'? 2.904
: 8.765 . ] ] -
106 0.27 iii‘:g 26971 -2 8804 :zg: 1572 --g—g-_ggi-- 55.980 g;;g 3284 |---T-o -
107 0.09 2222: 26.259 "3?3‘2'2" 8.883 :gg? 1517 ::zzi 56.842 ggg: 3016 [------- -
108 0.10 —-;-:fgz--- 26.070 -::: 8.755 :22 1630 ::f; 56.220 gz; 3.315 i:g 2875
109 0.07 ;::i: 26.146 --3?2%- 8.852 :g:; 1.663 ::;_ﬁﬁ 56.499 :g;; 3.347 :;‘1’3 1.664
26.152 830 1.66 56.360 : !
110 i e "g}fsb” 8.860 "1'.66(11" 1670 [---°7 -1 56.280 gigl 3272 ig?g 2.020
11 - i:ﬁ; 25.960 22‘; 8.670 ::; 1.625 '":'zf:'}" 56.440 —2:: 3.555 ::: 1.555
25.900 . 1.56 ] . -
113 0.21 'iggéb" 25.925 —-g_-;—:—g—— 8.710 '"iéﬁg" 1.580 ::g?g 55.880 glﬁg 3195 |--e---ee| -
114 - ;:2'9 27.100 :;: 6.805 ;12 2.130 :::: 55.660 :?; 4275 ;i: 2.485
5 /NOTE RRBRFT 114 1A~ U MEIC X ) 2 LIRS RTH B, /Lab No. 114 carried out




Na,O K,0 TiO, P,0; MnO Sr0 Total
0.254 0.400 0.398 0.237 0.098

-------- . F-------1 0398 |--------| 0398 f[-------1 0.237 |[-------1 0.088 |-------- .
0.254 0.254 0.397 0.3¢7 0.237 0.098 100126
0.230 0.429 0.387 0.235 0.089 0.050

““““ 229 p------- .428 (-----~--| 0390 [-------1 0.236 [-------{ 0.089 |--------| 0.050 .
0.228 0229 0.428 0428 0.393 0.236 0.089 0.051 05 99.994
0.206 0.431 0.402 0.238 0.096

-------- 0208 f---=---1 0431 |---°-7.| 0401 |--222-1 0238 f---o-i-! 0006 [-------- 97.2
0.209 0431 0400 | %4 702381 © 0.096 83
0.218 0.417 0.390 0.242 0.087 0.049

-------- 0218 [--2--o) 0417 [---22--.f 0392 |--:=:=-d 0241 F-----] 0086 |--------| 0049 | 99.965
0.218 0.417 0.393 0.240 0 0.086 0.049 ’

0.216 0.432 0.387 0.239 0.088 0,051

———————— 0216 [----2- 0431 |--2>-2--| 0388 |--:<2-1 0238 [-------| 0088 |---->---| 0050 | 100.144
0.215 0.430 0.388 0.237 0.088 0.050
0,195 0423 0.393 0.234 0.090 0.051

-------- . v 424 |--------| 0391 [-------91 0231 r-------1 0090 {--------1 0.051 .
0.191 0193 0.424 0 0.389 0.228 0.090 0 0.051 0.05 100565
0.212 0.431 : 0.393 0.238 0.086 0.050

-------- 211 p--sioeo| 0482 |--S0--| 0301 [--isoo-d 0238 L-o---| 0086 |---->---| 0050 | t00.1
0.210 0 0.432 043 0.389 0.237 0.087 0.050 0 00.189
0.223 0.426 0.401 0.237 0.094 0.050

-------- 0220 |-->5-1 0.426 [--=-----| 0402 f--*--:-{ 0238 [-----—-| 0094 [--2>---| 0050 | 99.41
0.217 0.425 0.403 040 0.238 0.094 0.050 s
0.230 0.413 0.396 0.234 0.098 0.052

———————— 0230 [----r-] 0413 |---2----| 0398 |--:=:-1 0234 F-2- 2ol ooss |---o>c--| o052 | 90945
0.230 0.413 0.399 0.233 s 0.099 0.052
0.206 0.429 0.400 0.234 0.095 =

———————— 210 oo | 0420 |--27--| 0400 |-—-coz-| 0234 F-2oo-ol 0006 [------- .
0.213 0210 0429 0.400 0.235 0.096 096 = 99992
0.192 0421 0.379 0.241 0.080 =

-------- 196 [-~-oo--| 0422 |--222..| 0382 |--zii- 0242 f-Sntool 0080 [-------- !
0.200 0198 0.423 0 0.384 03 0.242 0.088 - 99650
0.225 0.414 0.398 0.230 0.086 0.058

-------- 0227 p--"---1 0416 |---3>---| 0395 {-- oo -1 0230 [------| 0086 |- -o--| 0058 | 97,
0.229 0.419 6 0.392 0.231 0.085 0.057 008
0.216 0.428 0.408 0.244 0.084 0.051

-------- 0216 [--"---1 0430 [--------| 0402 {--:5-=-4 0246 [------| 0084 |---->---| 0051 | 100.172
0.217 0.431 0.396 0 0.247 0246 0.084 0.051 7

218 0.215 - 0433 0433 |- 9380 0.380 - 9248 | 0248 - 0086 0.086 |- Q051 0.051 100.321
0.214 0.433 0.379 0.247 0.086 0.051
0.196 0.431 0.384 0.246 0.088 0.048

———————— 0200 f---o---] 0432 |-->o---| 0383 [--c-2- 0246 |------- 0088 |-->-----| 0048 | 100092
0.204 0.434 0.382 0.246 0.088 0.088 0.048
0.213 0.422 0.378 0.241 0.088 0.049

———————— 217 -5 0423 |---S00-| 0382 {--<ii-) 0240 L----t--| 0088 |--------| 0.04 .
0221 0217 0.424 0.385 0.239 0.087 0.049 0.049 100250
0.197 0.426 0.395 0.238 - -

———————— 194 [T 0428 [--2T20-f 0305 [--ioo-d 0238 [--oo-eo| = |-meceeeo| - ,
0.190 0.194 0.430 0428 0.285 0 0.238 - - 99611

- 0.425 - - - -~

~~~~~~~~ T ot (V7 T R e S I S ECoot N SN - 97.

- 0.427 0426 - - - - .900
0.250 0.420 - - - -

-------- 250 F--=2iiof 0415 f--ce-ed| - Tl - LT o LT o 99.425
0.250 0250 0.410 - - - -

0.199 0.433 0.392 0.229 0.092 0.055

B 0194 |--2o. 0425 |--7o2c.- 0390 |--<==2- 226 |-o-- 0092 |- ->>-- 0054 | 98.952
0.189 o 0417 0.389 0.222 0226 0.092 0.054

028 1 o060 |22 | paas |--2392.) o300 |-02%9 1 0244 [-00%8 | 0006 |--2933 ) Go0s2 | 100725
0.253 0.448 0.387 0.240 0.097 0.052
0.243 0.433 - - - -

———————— 0241 |-l 0432 |---o--o] - fiToed o LTl o Ll - 96.284
0.239 0.432 - - - -

0.241 0.411 - 0.049 0.100 -

———————— 242 Lo 0410 [---T-- - -0 o049 [-20T| 0099 |-o-o-d - 97.31
0243 0.242 0.410 0410 - 0.049 0.098 - 7811
0.140 0.430 - 0.230 - -

Nl s 160 F-0 430 |--ooe- i 0230 |------- - et - 99.675
0.160 0.150 0.430 0430 - 0.230 - -

SRS I O 00 /7Y Q) ANt S SR N UG N N 98.597

- 0.428 - - - -

.o.232 0222 k- 0421 0420 |-------- - 0243 | 0248 F---m--- - JRRRPPRN I 99.094
0.211 0.420 - 0.253 - -

-9:230 ] 0.240 | 9440 0.445 (0450 0435 |- 0210 ] 0285 - 0.100 . 0095 |- 2050 0.050 99.355
0.250 0.450 0.430 0.300 0.080 - | 0.050
0.280 0430 0.400 0.240 0.100 0.050

———————— 275 [ | 0430 |---=---| 0400 |--:=---1 0235 f----2-| 0100 |--2->---| 0050 | 96
0.270 0275 0.430 0430 0.400 0.230 | 0.100 0.050 780
0,640 0.360 - - - -

muse o 645 [------- 0.360 |-------- = freeee1 - e N bty - 99.460
0.650 0643 0.360 - - - -

xrf-analysis by pellet method.
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EMEABFTIcH L. Tror—bhrEBEWL
TorE R, EWN 13 RERFT. B 12 RBRETHH
MERB LN (—HMRBIEDCEEDH V), HL
Fie7rr—rOBMY £ LDBEEERT, 2
B, 75 AE— FRABEHECRERGFICBWY
T, HBICERT3 LB L ZAICD
WTIRBE R TR o e,

(1) @A OFELR /Variety of fluxes

Questionnaire result

A questionnaire was sent to the participating
laboratories, and responses were received from 13
Japanese laboratories and 12 foreign laboratories
(including some responses where the questionnaire
was only partially completed). The summarized
results of the questionnaire are shown below,
exciuding items considered to have originated in
individual equipment as to the bead preparation-
conditions or measurement conditions.

& OFEEE/Flux to be used o] & % /Replies
Li,B,0, : 100% 11

Japan I 0, T 90%. LiF : 10% 1
L1,8,0, : 100% 6

Outside | Li,B,0; : 66%. LiBO, : 34% 2

Japan Li,B,0; : 75%. LiBO, : 25% 1
Li,B,0, : 66.67%. LiBO, : 32.83%. LiBr : 0.50% 1

(2) &/ RiA K /Flux to sample ratio

(3) BEERIE BE /Fusion temperature -

HEg 1 L LERFD
B D bR/ E&E ¥/ AR B O HiBH /Range [GIE-2-'v4
Flux ratio to one mass Replies of fusion temperature Replies
fraction of sample
2 1 1050°C> 0
3 2 Japan 1050°C~1100°C 11
Japan 4 6 1100°C < 2
6 2 Outside 1050°C > 2
7.1 1 Japan 1050°C~1100°C 8
8 1 1100°C < 1
0.2 1
0.5 1
3 1
4 2
Outside 4.5 1
Japan 5 L
5,07 1
6 1
9.3 1
10 1
15.7 1
DRy 7 75T FREDERK/ (5) FAF RS %0 R AHIE D FEHE/
Background correction Correction for inter—element effect
Ao #SUVRE | EEK HRERABRAE | Gy
/Background correction Replies /Correction for Replies
inter—element effect
& F (Applied) 9 33 (Applied) 6
Japan T A (Not applied) g Japan o (Not. applied) 6
Outside % A (Applied) 2 Qutside % (Applied) 2
Japan FEBF (Not applied) 10 Japan F:38 B (Not applied) 10




- RRFRRICE T OB R (BE)

BEL LT, (#FARABROEECH-Y, B
RIMCRGE LEXE X285 L LTHET
B, 2B . ER~DOEMAERHL A EKERD A,
EA~DEMBEHIZFBROADOEE TH B,

REHE

* BMHEEREN

- EFRHABREE

- SE[RIABRAE RS A

Distributed documents for the
interlaboratory testing program
(Reference) '

For reference, all documents for the interlaboratory
testing program are included after the next page.
Documents written in Japanese were distributed to
the Japanese laboratories; the ones written in
English were distributed to the laboratories outside
Japan.

Distributed documents
= Announcement

* Instruction

* Result sheet
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B XBAWAR SWRABRBE &4
#HEHBEA AV NS
A MEERMERSR
ZEBR WK B#H

Ay PO XBAWHEOERLFARR) BT I8N

B BTETEIEROZEEBECRLETET,

[ %2 h OB X B, 2002 4 7 A2 JIS R 5204:2002T% A > k0% X ROV HIE)
ELTHESN, AE6 Al 1S0/TC7T4 ENFEHRZRRIT IS0 T LIE AV FOBE XIS
EORR #HHEFEAHL LT, ERIBRWELE L, TOE, JISR 5204 ZREL LT
WAELE LE, ' '

EAY ML/ Ay MUFEEMZRELSIIZORERICHEV, KEEDEBHO—D2 L LTERLD
ERtRARECE VW LE L, KEELFRRRIZT U7 OEL I JISR5204 /ML, & A
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IR ERBAZLEHNEERLTBY T

2004-0C £ A2 FERRBICBEE LT, REXBANKBMEN TS ERFELETR, K
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RBOLH & AV PO X RN HEOEEILRRAR

RREF I AV FOHEEXBROWAFEOEBRERRRER ZIE TSV,
RBAE 2REBEAVIFUFEAV MRBEICEFEA Y FBERAYORBEAL )
ZimEe M EFL. BEXBOFAEA Y MEERE 601A BLTE AV BIEERE
WHE JCA-CRM-1 B L U2 # T EE W,

RERBIMETE 2004 4F 11 BE GREIBIS#%, &F)

RBEROME 20062 AKET

HFRIRBRAE R BESE 2005 4F 6 A HEMOTIE

SIMAIAF
BMECHLASNIEERR, 9 IORTHEERA. RMAOSMEBAZBRKICZRAD L, FAX
KTBHRARWEELS D, ¢ T2A Y POBEXBRINTHEOEBRLRRR <BM,” & ZTH
ok, THYEORLR., TR, ., BERE. FAXFE S LI Email 7 FL A% E-nail
IKTIRETEN, HFTYEL, RBRRE, RARERREAEEBEYVWELET,

oo

@ N>



9. HIAK - VWG bik
HEABEAEAY MEE AV MEFEEMERLEER
T114-0003 HEMILXBE 4-17-33
HEEBEAEAY M2 R AL MNER - REIV—T REEE
TEL:03-3914-2694 FAX:.03-3914-2690
E-mail: hiroyuki-anzai@jcassoc.or.jp
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(All#%)
T A kOB XTI O E R AR EE

1. BAEE

2REBIORBRAS A LET, Sample#1 IRV T KAV b, Sample #2 iIARA F 5
YEREAY MNCEFAGTIERALTHBELERRBEA L N CEFEAY PBREICHEYLET,
REHIRBRAICEIKBALTHLEALTIEZY,

2. YxE®EH

HIEE B IR X BT X B Si0,, Al,Os, Fe,05, Ca0, MgO, SO;, Na,0, K0, TiO,, P20s,
MnO, SrO ® 12 W4y & MBEWRE T, 77 L. Sample#2 ® SO iLEAA L W LET,

723, MBEMIEIL JIS R 5204 @ 10.4 ITHLET A M{LHLERORBEBILD OILIIKT 548
E#{TH3, 975C THME L-MBREL TH]E T SV,

3. HE®TH
AFFARBRICIST BHEXBOITIZJISRE204 (AL FOBEXBRAW HE] KLV EREL

TEEY, ZOE., TROFHICTIEE TSV,

(1) BREROMERICEL., RERAREHIHAXBROIT AL AV MEERB 601AZEA L TS
FEV, REBRABOHIT JIS R 5204 itV 7 BEU ETHNIT/EMTT,

(2) ﬁ%ﬁ@ﬁﬁiﬁﬁﬁ%ﬁ%ﬁ JCA-CRM-1, JCA-CRM-2 ®» 2 B ZLTHWTITo T &

o (JISR5204 Cix 1B LLR-oTEV XY, )

(3) ﬁj‘ﬁxgifv}ﬁlh L BEERRIZIS R 5204 D 134 O NICHET HEREEZ TWET XU,

1BICHETHIOMETIERVOTCIERE T IV,

4. AR RoB#E
RPFERBEAMER E L bICRM)ICRBRERETAL, 2006 F 2 ARBETIZ, HERZ
TIRETEV, 2B, ABEREO Y b, HARBRRBOEERF L JCA-CRM-1. JCA-CRM-2
- O 2WROBEEEYE I L5 REROREMRILFAREIHCRY 5. ThUAORRE
BECETAHEHIEEREFHTT,

5. LERBERBE LR D RICHRICET 52 BHAEE
HEEAE A MEE XAV MEFEMEBLEER
T114-0003 HRFEEBILXKE S 4-17-33 '
HEAEAY AV FMEE R AV bE@ - REINV—T BREE
TEL:03-3914-2694 FAX:03-3914-2690
E-mail: hiroyuki-anzai@)jcassoc.or.jp
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B A2 b OHRE XTI RO BB RIAREER

1. ABEUR

2RBORBRALZEMALET, Sample#t BNV T FEA b, Sample #2 IXRAV 5
YREAVMCEFATZERAELTHARELARBEA L P CRFEAY PBRICHY LET,
REHIABRINC LK BRAELThLHEA LTI EEY,

2. YiEHEE

P B i E e XRaPTIC & 5 Si0,, Al,Os, Fe,0s3, Ca0, MgO, SO;, Na;0, K30, TiOz, P.0Os,
MnO, SrO @ 12 4y & MBI E T¥, ZOH T, Sample #2 O SO, 3% L TIXFEHAA T A3,
AERRBRCRERL, BELTTFEW B,

2%, RBYAEIT JIS R 5204 ® 10.4 ICHET 3 MLB-CER ORI EBRLH ORI T 54
F2EfThT., 975 CTME L-MBWEEL THET IV,

i) BMBERARICIT Sample #2 @ SO; IIEAN L BIEARKL TEY £7,

3. HEFHE
AXEFRBRICBITDZEEXBOWIILISRSE5204 T2 AL FOBEXBRAHT FIE XD EL

TLESY, ZOE, TROFHIZTER TSV,

(1) BREROERICEL, RERAREHIEEXBOT A A MEERE 601A 2 LTS
FEV, BEHRE ORI JISR 5204 120V, 7REU EThITHRETY,

(4) REM OB T ITRAEEERE JCA-CRM-1, JCA-CRM-2 ® 2 R & L TRV TIT 2> T EE
VW, (JISR5204 CIX1REEU ELER-TRBYET, )

(5) EEMERITISRE204 D 134D HICHET HERMEEZ THRE T SV N4ITHET D (53 HTE)
TRZVOTIERFT I,

4. RBEROBE

RBRE R AR & b ICEA)ICHRBERZ AL, 20054 2 AKB £ TIZ, FERIC
SHMETIV, NVAOREFEFEHEIX, 5K REROREER BLIUN. RABRABOER
BRI C, 3~ IMEBEOREFETT,

5. EFIRRBRE ROBRE L2 O TITBHAES
HHEAEA Y MEE AV MEEEMERLSEER
T114-0003 FREHALXE S 4-17-33
TEL:03-3914-26984 FAX:03-3914-2690
A VAR REIN—T
HAMME (naoki-aoki@jcassoc.or.jp)
RHIEE  (hiroyuki-anzai@jcassoc.or.jp)
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BEEL
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1.BREBROBRERE
1.1 BHTRFRZE
(1) JCA-CRM-1

(B HE%)

fem s ERfE

No.1 No.2 FHIE

2ODFEREDZE

JISR 5204 ® 15.1 12 &
Y RE D HHTRFEZE

SiO;

Al,O3

Fe:o:s

Ca0

MgO

S0s

Na;O

K20

TiO,

P20s

MnO

SrO

i EEEIRDEAUT 3HFTHRELTTE W, 2B, BMTHEEEL2 RO BT, HMEA
LT 3HIOERBEOEZEEZRNTHELTTFEWY ISR 5204 @ 15.1 DF(11)),

(2) JCA-CRM-2

(BhL: EE%)

fee oy E R

No.1 No.2 SER)

2ODEEREDE

JISR 5204 ™ 15.1iC &
D RE D PHTIEE

SiO;

AlO3

F8203

Cal

MgO

S03

Nazo

K20

TiO

P20s

MnO

SrO

B EEMEI/ERUT 3 MiTRELTTAY, 2B, fHTFEEZRD BB, A
UTF3HOERMBOFHEEAVTHELTFE W (ISR 5204 D 15.1 DX(11)),




1.2 HEEHEFEE
(1) JCA-CRM-1

(BRI HE%)

: 2O0EFEERED JISR 5204 @ 152
(L2 2°$E%ﬁ® aEls A & R B

A - D3 S B A
SiO» 20.99 0.15
Al O3 5.26 0.08
Fe203 2.67 0.08
Ca0 65.21 0.25
MgO 2.13 0.08
S0O; 2.05 0.08
Na,O 0.26 0.02
KO 0.56 0.03
TiO, 0.35 0.02
P,0Os 0.28 0.02
MnO 0.06 0.02
SrO 0.05 0.02

i EEEOFHER/ANERUT 2HIC D THRE L TTEW,

(2) JCA-CRM-2

(BAL: FTE%)

s 2 O0OEERED JISR 5204 @ 15.2
(Lo 2°$§iﬁ® I TR & CHET S

WA & D3 R
SiO, 25.66 0.15
AlLO3 8.94 0.08
Fe 0, 2.08 0.08
CaQ 56.33 0.25
MgO 3.05 0.08

S0, - -

Na,O 0.24 0.02
K;O 0.31 0.02
TiO, 0.50 0.03
P,05 0.07 0.02
MnO 0.15 0.02
SrO 0.07 0.02

& EEEOVFHEITDEAUT 2HCHAD THRELTTF SV,




2RABRBABOEERER

(1) Sample #1

(HAL: HE%)

L=y

ERAE

No.1

No.2

T

2 ODEEEDE

JIS R 5204 ® 15.1
i hskE?
DT EZE

Si0;

AlsOs3

FEzO:a

Ca0

MgO

S04

Na,O

K.O

TiO;

P20s

MnO

SrO

SREABE

H: (1) ERMER/ERUT IHTHRELTTFE,

BB, HMTHEEE2RD BB, M

RUTF 3MiOERMEOFHMEEHVCTHAELTTFEWWUISR 5204 M 15.1 DF(11))
(2) BBREEIX 1 WEOREETHEBTT, BELIBAUT 2HCADTHRELTFS

by,

(2) Sample #2

(WAL HE%)

{L2ERR Sy

ERiE

No.1

No.2

FE

2 >DRRHEDE

JISR 5204 @ 15.1
L hkE?
OHTR A=

Si0;

Al,O3

Fe;03

CaO

MgO

SOs

Nazo

K20

TiO2

P20s

MnO

SrO

AR E

& (1) EEEEAUT SMMTRELTTEN, 28, MTHEEZRD IR, M
RET 3#TOEREDFEMEE AV TEHE L TT SIS R 5204 D 15.1 DA(11)).
HRAABURBT 2HICADTHRELTTFE

(2) BRBBEMIT 1 HEORKERTHETT,

W,



MEEOHEER]
UFOFBIHEEOBEFH TS, SBOEEL XU CHEETOT, ZBHEHHEVEL T,

3. H5Av— F@ERAH
(1) @#F4 (Bl NE5EY F 9 5 100%)

(2) AEEBFIORAE Rb: BA =

(3) WERLIEEE

(4) #ERRFE (93)
(5) T AL — FRMEBOFOBER _(Hl, HBEEF)

©6) HTAC— FENAROWMR (Bl BRDOE L AP KNDER)

4. BESRME
(1) X BT aEE
SEE DRI,

B OREH4

HIEX BRI DR O FRyBE 0 =RV X—5r 80

X E RO
(2) BESRM
FINEER L UER

XHER (., EZ)

Ny 759 FME _0O BA O i

SFES | 2z R ¥ 5 [nm] S HE B By

[sec]
Si02

Al2Oa

Fe203

Ca0

MgO

SO3

Naz20

K20

TiO2

P20s

MnO

SrO




5. BRER
(1) BEMOIERICAV ok A > MERERS 601 ADREES (Fl. XRF-1,3,5)
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Dear |ISO/TC74 members in Asia

The inter-laboratory testing program of the chemical analysis of cement by x-ray
fluorescence

i would like to anncunce the inter-laboratory testing program of the chemical analysis of cement
by x-ray fluorescence (XRF). This program is planned and conducted by the committee on
cement chemistry, Japan Cement Association (JCA).

The XRF method for cement has been investigated in Japan since 1998. The details of the
development are mentioned in the attached outline of this program. As the result of the
development, the national standard of chemical analysis of cement by x-ray fluorescence was
established in 2002, and the Japanese National Committee for ISO/TC74 (J/TC74) submitted the
new work item proposal for the development of the chemical analysis method of cement by XRF
to the ISO/TC74 in June 2004.

If the proposal is accepted, the development of the XRF method will start at the preparatory
stage. JCA, secretariat of J/TC74, would like to develop the XRF method with Asian memb_ers.

On the basis of the background above-mentioned, the committee on cement chemistry of JCA
decided to conduct the inter-laboratory testing program of the chemical analysis of cement by
XRF, and to invite ISO/TC74 members in Asia to participate in the program. | hope that many
Asian members will participate in this program, and that technical exchange among Asian
members will be promoted through the inter-laboratory testing.

Best Regards

H. @nagjh&)ﬁ

Hirohiko Yanagihara
General manager
Japan Cement Association R & D Laboratory



The outline of
the inter-laboratory testing program of the chemical analysis of cement by x-ray
fluorescence

1.Introduction

ISO 680:1990 was published as reference chemical analysis method of cement. As ISO
680:1990 is a wet analysis method consisted of gravimetric method, photocoloric method and
titration, it requires a longer test period and experienced chemical technicians to analyze
cements with high accuracy.

The chemical analysis method by x-ray fluorescence (XRF method) can be carried out more
rapidly than the wet analysis method. The accuracy of the XRF method has been improving with
new technologically advanced equipment and with the use of many reference materials.

In the view of matters above-mentioned, JCA has investigated the XRF method since 1998,
and the national standard of chemical analysis of cement by x-ray fluorescence (JIS R
5204:2002) was established in Japan. And then, the Japanese National Committee for
ISO/TC74 (J/ITC74) submitted the new work item proposal for the development of the
chemical analysis of cement by x-ray fluorescence to the ISO in this June. J/TC74 attached
the draft of the XRF method to the proposal at the same time.

This inter-laboratory testing program will be carried out according to the attached draft of the
XRF method.

2.Purpose

The purpose of this program is to

(i) inform ISO/TC74 Asian members of the details of the proposed XRF method.

(i) evaluate repeatability and reproducibility of the results obtained in accordance with the
proposed XRF method. '

(iii) collect views on the proposed XRF method from participants.

(iv) promote technical exchange among Asian members through the inter-laboratory
testing.

3.0utline of the testing

(1) Two samples to be analyzed will be distributed from JCA. One is a Portland cement; the
other is a Portland blast-furnace slag cement.

(2) The chemical constituents to be determined in this program are the foliowing 12 constituents
and loss on ignition.
SiO,, Al203, Fe;05, Ca0, MgO, SO;, Naz0, K0, TiO;, P20s, MNO, SrO

(3) The analysis of samples will be carried out in accordance with the proposed XRF methed



and detailed instruction that will be distributed from JCA.

4. Samples and documents distributed
JCA will distribute the following samples and papers without charge:
« Samples to be analyzed (a Portland cement and a Portland blast furnace slag cement:
nearly 50g each sample).
+ Materials for establishment of the calibration equations (9 Portland cements and 6
Portland blast furnace slag cements; these cements are the same as cements of
Reference Materials No.601A that is provided by JCA: nearly 15g each cement).

- Certified reference materials to be used for the validation of the calibration equations (a
Portland cements and a Portland blast furnace slag cements; these cements are the
same as Certified Reference Materials JCA-CRM-1 and JCA-CRM-2 that are provided
by JCA respectively: nearly 60g each cement).

+ Detailed instruction of the XRF method (based on the proposed XRF method)

NOTE: All cements distributed are produced in Japan. The contents of chemical
constituents of the sample to be analyzed are within the range of the calibration
equations established by “materials for establishment of the calibration
equations”. However, the contents of some chemical constituents of cement
produced in your country may be out of the range of the calibration equations.

5.Schedule
The planned schedule for the program is as follows:
Subject Date (planned)
Testing to commence As soon as possible after samples receipt
Reporting of results to JCA By the end of January 2005
Report distribution June 2005
6.Charge

There is no charge for participation in this testing program.

7.Application for participating this program
If you would like to participate, please forward a completed participation request form - please
no later than the end of October 2004



8.Further information
If you would like to know more about the program, please contact the following seéretary in
charge of the program.
The secretary of the committee on cement chemistry of JCA
Hiroyuki Anzai
Japan Cement Association, R & D Laboratory
Basic Research on Cement/Environment Group
E-mail: hiroyuki-anzai@jcassoc.or.jp

Please do not hesitate to contact him if you have any queries.

9 &A% Fls
Shunsuke Hanehara

Chairman
The committee on cement chemistry, JCA
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The inter-laboratory testing program
of the chemical analysis of cement by x-ray fluorescence

Participation Request Form

Respondent Name

Organization
Department and position

If you would like to participate, please check the box of "yes” in section 1 and provide the
participants details. Unfortunately, if you would not like to participate, please check the box of

“no” in section 1 and return this form.

1. Intension of participation
Would you like to participate in this program ?
0 Yes 00 No

2. Participants details
If you would like to participate, please provide the following details. All of them are essential.

Organization

Address

Contact person Name
Department
Position

E-mail address
Phone Fax
Please return this form to the following secretary of the program - please no later than the

end of October 2004
Hiroyuki Anzai (The secretary of the committee on cement chemistry of JCA)
Japan Cement Association, R & D Laboratory
4-17-33 Toshima kita-ku Tokyo JAPAN 114-0003(zip)
* Phone: +81-3-3914-2694 FAX: +81-3-3914-2690
E-mail: hiroyuki-anzai@jcassoc.orjp
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The inter-laboratory testing program about the
method for the chemical analysis of cement by x-ray
fluorescence

Instruction

1. Test samples and reference materials
JCA distributed the following test samples and reference materials. Prior to testing, remix each
test sample and each reference material thoroughly.

(1) Test samples
Sample #1 is Portland cement corresponded to CEM 1 specified in EN 197-1, and
Sample #2 is the cement mixed Portland cement with blast furnace slag. Sample #2
corresponds to CEM I1I/A specified in EN 197-1. Each bottle contains approximately
30g of cement. '

(2) Cement Reference Materials for X-ray Fluorescence Analysis, “601A”
“601A” is to be used for establishment of the calibration equations. “601A” consists
of fifteen cements. XRF-1 to XRF-9 are Portland cements, and XRF-10 to XRF-15
are Portland blast furnace slag cements. Each bottle contains approximately 12g of
cement. Concerning the reference values for 801A, see the attached certificate.

(3) Certified reference materials, JCA-CRM-1 and JCA-CRM-2
These certified reference materials are to be used for the validation of the calibration
equations. JCA-CRM-1 is Portland cement and JCA-CRM-2 is Portland blast furnace
slag cement. Each bottle contains approximately 30g of cement. Concerning the
certified values for those CRMs, see the attached certificates.

NOTE All cements distributed are produced in Japan. The contents of chemical
components of the test samples are within the range of the calibration
equations established by “601A”. However, the contents of some chemical
components of cement produced in your country may be out of the range of
the calibration equations established by “601A”.



2, Analysis components _

The 12 chemical components; SiO,, Al,Os, Fe;0s, CaO, MgO, SOs, Nay0, K;0, TiOz, P.0s, MnO,
SrO and loss on ignition are requested for both test samples in this program. Those chemical
components have to be determined by x-ray fluorescence (XRF method) except for loss on
ignition.

XRF analysis is carried out according to “Chemical analysis method of cement by x-ray
fluorescence” that is attached as the file “JTC74-draft”. Concerning loss on ignition, report the
observed loss on ignition (see “10. Determination of loss on ignition (page 6)" of the attached
XRF method}).

NOTE1 Although the XRF method is written in 1SO form, the method is not the 1SO
Working-Draft. When the Japanese National Committee for ISO/TC74 (JITC74)
submitted the new work item proposal for the development of the chemical
analysis of cement by x-ray fluorescence to the ISO, the XRF method was
submitted as a first working draft for discussion in 1SO form,.

NOTE2 Determine the amount of SO of Sample #2 in this program (see NOTE7 in “1.
Scope (page 1)" of the attached XRF method). But, the obtained amount of SO;
in Sample #2 is not equal to the amount of SO; in the unignited Sample #2
because of the oxidation of any sulfides or oxidizable sulfur oxides.

3. Notes for XRF analysis _
Please read the XRF method thoroughly before commencing testing, and pay attention to the
following notes.

(1) The XRF analysis carries out using beads of fused sample. Use the ignited sample for
making beads of Portland blast furnace slag cements (Sample #2, XRF-10 to 15 of
“601A” and JCA-CRM-2).

(2) Prepare at least 7 kinds of calibration beads (see “713.2 Establishment of the initial

calibration equations (page 11)" of the XRF method).

(3) Although validation of the calibration equations may be carried out using only one CRM
according to the XRF method, validate the calibration equations using both JCA-CRM-1 and
2.

(4) The number of determination for loss on ignition may be one.




4. Report of results
Please report the results with the attached Results Sheet. Report the concentrations obtained
13.4 f) (page 14) of the XRF method. All participants must return the results no later than the end

of February 2005 to the secretary of the ordqram. Results Sheets consist of 7 Sections. The

section 1 and 2 are essential, and the section 3 — 7 are optional.
NOTE Please do not report the results that are expressed as the oxide in the
unignited sample according to 14. (page 14) of the XRF method

5. Final Report of the program

JCA will distribute final report of the program to all participants by June 2005. JCA will show
all participating laboratory names and their countries in the final report. But, concerning the
results, JCA will use “Laboratory numbers” for each result in the report like other
inter-laboratory testing program, for example, Laboratory No.1, No.2, No.3. When the report
is distributed, JCA will inform each participant of his “Laboratory number”.

) B A% A

Shunsuke Hanehara
Chairman
The committee on cement chemistry, JCA

Contact and Addressee
If you would like to know more about the program or test method, please contact the secretary in
charge of the program. And please sent the results to the secretary when completing test.
The secretary of the committee on cement chemistry of JCA

Mr. Hiroyuki Anzai

Japan Cement Association, R & D Laboratory

Basic Research on Cement/Environment Group

4-17-33 Toshima kita-ku Tokyo JAPAN 114-0003(Zip)

Phone: +81-3-3914-2694 FAX: +81-3-3914-2690

E-mail: hiroyuki-anzai@jcassoc.or.jp

Please do not hesitate to contact him if you have any queries.



The inter-laboratory testing program
of the chemical analysis of cement by x-ray fluorescence

Results Sheet

Date

Respondent Name

Organization

1.Validation of calibration equations
1.1 Repeatability
(1) JCA-CRM-1 .

(Unit: mass%)

Concentrations

Components No.1 No.2 Mean

value

Differences between
the concentrations of a
pair of validation beads

Repeatability limits
calculated according to
16.1 of the XRF method

Si0s;

Al,O3

F9203

Ca0

MgO

S0s

Nazo

K20

TiO,

P20s

MnO

SrO

NOTE: Calculate all concentrations and mean values to three decimal places, and use the

mean values to calculate Repeatability limits.

(2) JCA-CRM-2

(Unit: mass%)

Concentrations

Components Mean
No.1 No.2 value

Differences between
the concentrations of a
pair of validation beads

Repeatability limits
calculated according to
15.1 of the XRF method

SiO;

Al,Og

FeZO;;

Ca0

MgO

S0s;

'NazO

K20

TiO2

P20s

MnQO

SrQ

NOTE: Calculate all concentrations and mean values to three decimal places, and use the

mean values to calculate Repeatability limits.




1.2 Accuracy

(1) JCA-CRM-1

(Unit: mass%)

Mean values of

Differences between mean

Accuracy limits

the concentrations Certified value of the concentrations .
. Components of a pair of values of a pair of validation beads | " elz_nalytlcal
validation beads and certified value validation
SiO, 20.99 0.15
Alz03 5.26 0.08
Fe;0; 2.67 0.08
Cal 65.21 0.25
MgO 2.13 0.08
S0; 2.05 0.08
Na,O 0.26 0.02
K20 0.56 0.03
TiO» 0.35 0.02
P.0Os 0.28 0.02
MnO 0.06 0.02
SrO 0.05 0.02

NOTE: Round off ali mean values to two decimal places.

(2) JCA-CRM-2

(Unit: mass%)

Mean values of

Differences between mean

. , - Accuracy limits
the concentrations Certified value of the concentrations .
Components of a pair of values of a pair of validation beads fo\: ;iréz‘lﬁﬁal
validation beads and certified value

Si0, 25.66 0.15
Al,O3 8.94 0.08
Fe.0s 2.08 0.08
Ca0 56.33 0.25
MgO 3.05 0.08
S0O; - -
Na,0 0.24 0.02
K20 0.31 0.02
TiO, 0.50 0.03
P,0s 0.07 0.02
MnO 0.156 0.02
SrO 0.07 0.02

NOTE: Round off all mean values to two decimal places.




2_Results of test samples

(1) Sample #1 (Unit: mass%)

Concentrations - Repeatability limits
Components No.1 No.2 Mean Dt::f: r;)": ::n?;tt\itﬁ-:esn calculated according to
) ' . 15.1 of the XRF method

value

SiO,
Al,03
F9203
CaOl
MgO
SOs
Nazo
K0
TiO,
P.Os
MnO
Sro
Loss on ignition L
NOTE1: Calculate all concentrations and mean values to three decimal places, and use the

mean values to calculate Repeatability limits.
NOTE2: Round off concentrations to two decimal places for loss on ignition.

(2) Sample #2 (Unit: mass%)

Concentrations . Repeatability limits
Components No.1 No.2 Mean Dt:f:fon:: es nl{:;tt\in;esn calculated according to
’ ' ' 15.1 of the XRF method

value

Si0,
Al2O3
F6203
Ca0
MgO
SO,
Nago
KO
TiO2
P2Os
MnQO
Sro
Loss on ignition I
NOTE1: Calculate all concentrations and mean values to three decimal places, and use the

mean values to calculate Repeatability limits.
NOTE2: Round off concentrations to two decimal places for loss on ignition.



[Questionnaires]

After the following section, please answer questions in the range to understand if possible. All
questions are optional, not essential.

3. Conditions of preparation of beads
(1) Name of flux _(For example. Lithium tetraborate 100%)
(2) Ratio by mass of flux to sample Sample: Flux =

(3) Fusion temperature

(4) Fusing time (min.)
(5) Type of furnace of bead preparation apparatus _(For example, high frequency type)

(6) Type of fusion vessel and casting mould _(For example, fusion vessel that serves both

for fusion and for casting)

4. Measuring conditions
(1) Type of x-ray fluorescence spectrometer
Name (or Form) of the apparatus

Name of manufacturer

System [1 Wavelength dispersion type I Energy dispersion type

Type of x-ray fube
(2) Measuring conditions

Voltage and current
X-ray path {For example, vacuum)
Background correction _ [ applied [ not applied
Please fill the blank cell of the following table

Spectrum of
measuring
element

Measuring
Spectral element Detector time
[sec]

Wavelength
{nm]

Analysis
component

Si02

Alz203

Fez0Os3

Ca0

MgO

S0a

Na:0

K20

TiO2

P20s

MnO

SrO




5. Calibration
(1) Reference materials chosen for making calibration equations (indicate a number of 601A,
for
example XRF-1,3,5) _XRF-
(2) Inter-element effect correction (] _applied O _not applied

6. Determination

(1) When did you carry out test sample analysis?
[0 the same day when calibration equations were established.
[ the different day when calibration equations were established.

(2) Drift correction L] applied {1 not applied

7. Comments
Piease write your opinions about the XRF method or reference materials.

Thank you for a kind cooperation.
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