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ANALYSES

Mean of 4 values - mass content in %.

tne | Si0, | ALO, | TiO, | Fe;05 | MnO | CaO | MgO | Na,0 | K;0 | BaO | sr0 || zor
1 99.8220 | 0.0668 | 0.0248 | 0.0224 | 0.00028 | 0.0189 | 0.0042 | 0.0048 | 0.0094 | 0.00063 | 0.00024 0.1095
2 0.0233
3 99.7100 | 0.0598 | 0.0213 | 0.0222 | 0.00030 | 0.0150 | 0.0036 | 0.0055 | 0.0107 | 0.00070 | 0.00020 0.1438
4 0.0277 | 0.0227 0.1223
5 0.0226
6 99.7675 | 0.0813 | 0.0243 | 0.0230 0.0195 0.1500
7 99.6625 | 0.0725 | 0.0255 | 0.0235 | 0.00035 | 0.0133 0.0108 | 0.00053 0.1550
8 99.7325 | 0.0683 | 0.0251 | 0.0239 | 0.00039 | 0.0160 | 0.0037 | 0.0060 [ 0.0104 0.00030 0.1475
9 99.6800 | 0.0680 | 0.0228 | 0.0220 | 0.00045 | 0.0164 | 0.0036 0.0105 0.00023 0.1125
10 99.7867 | 0.0692 | 0.0239 | 0.0232 0.0200 0.0072 0.1350
11 0.0586 0.0218 | 0.00030 | 0.0161 | 0.0037 | 0.0060 [ 0.0108 | 0.00065 | 0.00020 0.1650
12 0.0628 | 0.0245 | 0.0231 | 0.00035 | 0.0160 | 0.0036 | 0.0050 | 0.0112 | 0.00072 | 0.00029 0.1584
13 0.0239
14 99.7175 0.0263 | 0.0223 0.0100 0.0100
15 99.6600 | 0.0708 | 0.0219 | 0.0207 0.0123 0.1438
16 0.0680 | 0.0238 | 0.0230 | 0.00031 | 0.0158 | 0.0039 | 0.0060 | 0.0113 | 0.00072 [ 0.00025
17 99.8100 | 0.0730 | 0.0238 | 0.0238 | 0.00030 | 0.0158 | 0.0040 | 0.0054 | 0.0100 | 0.00070 | 0.00020
18 0.0058 | 0.0118
19 99.7050 | 0.0688 | 0.0240 | 0.0241 | 0.00021 | 0.0153 | 0.0039 | 0.0050 | 0.0114 | 0.00069 | 0.00024 0.1145
My | 99.7322 | 0.0683 | 0.0243 | 0.0229 ( 0.00032 [ 0.0160 | 0.0038 | 0.0057 | 0.0108 | 0.00067 | 0.00024
SM 0.0571 [ 0.0059 | 0.0017 | 0.0009 | 0.00007 | 0.0027 [ 0.0003 | 0.0008 | 0.0008 | 0.00007 | 0.00004
Sw 0.0414 [ 0.0011 | 0.00092 | 0.0008 | 0.00002 [ 0.0008 | 0.0002 | 0.0004 | 0.0005 | 0.00003 [ 0.00001

The above figures are those which each Analyst has decided upon after careful verification

Additional Information: Analyst No.3 determined P,Os, SO; and ZnO by ICP-OES and found values of 0.00220%, 0.00380%, and 0.00140%
respectively

Mum: Mean of the intralaboratory means. sy: standard deviation of the intralaboratory means. sw: intralaboratory standard deviation.

CERTIFIED VALUES (Cv)
mass content in %
SiO, | ALO; | TiO; | Fe;O; | MnO | CaO | MgO | Na,O | K,0O BaO SrO
Cv 99.73 | 0.068 | 0.0243 | 0.0229 |0.00032( 0.0160 | 0.0038 | 0.0057 | 0.0108 |0.00067(0.00024
C(95%) | 0.04 | 0.004 |0.0010 [ 0.0005 [0.00005| 0.0016 | 0.0002 | 0.0006 | 0.0005 [0.00006]0.00003

The half width confidence interval C(95%) = XS \where “t” is the appropriate two sided Student’s t value at the 95% confidence level

Jn

for “n” acceptable mean values
For further information regarding the confidence interval for the certified value see ISO Guide 35:2006 sections 6.1 and 10.5.2

NB: Although widely accepted within the industry “mass content in %” is neither an Sl nor an IUPAC supported quantity. Multiplication of the
certified value (Cv) by 10* will yield the value in pg/g.



BCS-CRM No. 313/2

HIGH PURITY SILICA
NOTES ON METHODS USED

SILICA

Analysts Nos. 1, 3, 8,9, 10, 17 and 19 determined silica gravimetrically: No.1 used the standard method CSN 72 0105-2, No.
3 determined residual silica with Inductively Coupled Plasma-Optical Emission Spectrometry (ICP-OES); No. 8 dehydrated with
hydrochloric acid. Analyst No 9 followed ASTM C146-940; No. 10 followed BS 2975:1988; and No. 19 followed the Standard
Method JIS M8852.

Analysts Nos. 6, 7, 14 and 15 used X-Ray Fluorescence Spectrometry (XRF).

ALUMINA

Analyst Nos. 1, 10 and 12 determined alumina by Flame Atomic Absorption Spectrometry (FAAS). Analysts Nos. 3,7, 8, 9,
11, 16, 17 and 19 used ICP-OES, No. 7 after microwave dissolution. Nos. 6 and 15 used XRF.
Analyst No. 7 also determined alumina by XRF and found 0.073%.

TITANIA

Analysts Nos. 1, 10 and 12 determined titania photometrically, No. 1 following the standard method CSN 72 0112-2) and No.
12 the method published in Glass Technology 34 239 1993. Analysts Nos. 3, 8, 9, 16, 17 and 19 used ICP-OES whilst Nos. 4, 6,
7, 14 and 15 used XRF.

FERRIC OXIDE

Analyst Nos. 1, 5, 10 and 12 determined ferric oxide photometrically. No 1 used 2-2’ bipyridine and followed the standard
method CSN 72 0110-2 whilst Nos. 5 and 12 used 1:10 phenanthroline. Analyst No. 2 used FAAS whilst Nos. 3, 8,9, 11, 13, 16,
17 and 19 used ICP-OES and Nos. 4, 6, 7, 14 and 15 used XRF.

MANGANESE OXIDE

Analyst No. 1 determined manganese oxide by FAAS. The remaining Analysts, except for No. 7, used ICP-OES. Analyst
No. 7 used XRF.

CALCIUM OXIDE
Analyst Nos. 1, 10 and 12 determined calcium oxide using FAAS. Analysts Nos. 3, 8, 9, 11, 16, 17 and 19 used ICP-OES.
Nos. 6, 7 and 14 used XRF.

MAGNESIUM OXIDE
Analysts Nos. 1 and 12 determined magnesium oxide by FAAS. The remaining Analysts used ICP-OES.

SODIUM OXIDE
Analysts Nos. 1, 8, 10, 12 and 18 determined sodium oxide by FAAS. Analysts Nos. 3, 16 and 17 used ICP-OES; Analysts
Nos. 11 and 19 used Flame Emission Spectrometry (FES).

POTASSIUM OXIDE
Analysts Nos. 1, 8,9, 12 and 18 determined potassium oxide by FAAS. Analysts Nos. 3, 16 and 17 used ICP-OES; Nos. 7,
14 and 15 used XRF; and Nos. 11 and 19 used FES

BARIUM OXIDE
Analyst No. 1 determined barium oxide by FAAS. No. 7 used XRF and the remaining Analysts used ICP-OES;

STRONTIUM OXIDE
Analyst No. 1 determined strontium oxide by FAAS and all of the other Analysts used ICP-OES.
LOSS ON IGNITION

All Analysts determined the loss on ignition gravimetrically by heating at 1000° +25° C to constant weight.
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HIGH PURITY SILICA
CO-OPERATING ANALYSTS

INDEPENDENT ANALYSTS
1,2 BAUER, L., Sklaisky ustav Hradec Kralové s. r. 0. (Glass Institute Ltd.) Hradec Kralové, Czech Republic.
3 CARPENTIER, J., INISMa-CRIBC, Mons, Belgium.
4,5 FLOWER, M., Glass Technology Services Ltd., Sheffield.
6 JITWATCHARAKOMOL, T, Department of Science Service, Ministry of Science & Technology, Thailand.
7 SHAW, D., Ceram Research Ltd, Stoke-on-Trent.
8 JONES, S.J., BSc, CChem, MRSC, Ridsdale & Co. Ltd., Middlesbrough.
9 SCARPA, M., Stazione Sperimentale del Vetro, Murano, Venezia, Italy.
10 SUNDBERG, P., Glasforskningsinstitutet, Vaxjo, Sweden.

ANALYSTS REPRESENTING MANUFACTURERS AND USERS
11 JAMIESON, S., MSc, CChem, MRSC, NSG European Technology Centre Ltd., Lathom.
12, 13, 14 KERESTECIOGLU, AYSE Research Centre, Turkiye Sis eve Cam Fabrikalari AS, Is Kuleleri Kule, Turkey.
15 MAYHER, J., Guardian Glass, Carleton, USA.
16 SMOLDERS, S., Phillips Research Europe, Eindhoven, The Netherlands.
17, 18 STRUBEL, C., Schott AG, Corporate Research & Technology Development, Mainz, Germany.
19 TsuinNo, T., Nippon Sheet Glass, Techno Research Co Ltd., Konoike Itami, Japan.

DESCRIPTION OF SAMPLE

Bottles of 100g of finely divided material for chemical analysis passing a nominal 250 micron aperture.

INTENDED USE & STABILITY

This sample is intended for the verification of analytical methods, such as those used by the participating laboratories, for the
calibration of analytical instruments, for establishing values for secondary reference materials and for training purposes.

It will remain stable provided that the bottle remains sealed and is stored in a dry atmosphere. When the bottle has been
opened the lid should be secured immediately after use.

In order to ensure that a fully representative sample is taken users should take a minimum sub-sample size of 1.0g. Users of
this material should be aware that the use of a smaller sub-sample size will invalidate the certified values and the associated 95%
confidence limits. Provided that the material is stored in a suitable environment there will be no contribution to the uncertainty
from the long term stability of this CRM.

MEASUREMENT UNCERTAINTY
In establishing the measurement uncertainty of a Certified Reference Material four factors have to be considered: uncertainty
arising from the analysis of the material, from the homogeneity examination of the material, from the long term storage of the
material and from the transportation of the material. In the case of high purity silica the contributions from the homogeneity, the
long term storage and the transportation of the CRM are negligible.

TRACEABILITY

The characterisation of this material has been achieved by chemical analysis involving inter-laboratory study, each laboratory
using the method of their choice, details of which are given above. Most methods used were either international or national
standard methods or methods which are technically equivalent. All laboratories used either stoichiometric analytical techniques or
methods which were calibrated predominantly against pure metals or stoichiometric compounds, ensuring traceability of the
individual results to the SI.

All but four of the participating laboratories were accredited to ISO/IEC 17025 at the time of the analysis, although not
necessarily for all of the constituents determined and not necessarily for the analysis of silica.

Bureau of Analysed Samples Ltd is the Reference Material Producer as defined in ISO Guide 34:2009 section 3.1 and is fully
responsible for assigning the certified values and their uncertainties in accordance with ISO Guides 34:2009 and 35:2006.

Bureau of Analysed Samples Ltd is a UKAS Accredited Reference Material Producer No 4004.

Further information and advice on this or other Certified Reference Materials or Reference Materials produced by Bureau of
Analysed Samples Ltd may be obtained from the address below.
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