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CO-OPERATING ANALYSTS 

 INDEPENDENT ANALYSTS  ANALYSTS representing MANUFACTURERS and USERS 

  1 OLIVER, G.J., BSc, PhD, CChem, MRSC, MICeram,   5 ASHLEY, G.W., ICI Chemicals and Polymers Ltd. Runcorn. 

   British Ceramic Research Association, Stoke-on-Trent.   6 BARLOW, D.F., BSc, PhD, CChem, FRSC, Rugby Cement, Rugby. 

  2 PAGE-GIBSON, J.E., BSc, CChem, MRSC,   7 HARRIS, J.T., Castle Cement (Ketton) Ltd., Stamford. 

   Ridsdale and Co. Ltd., Middlesbrough.   8 LEES, T.P., CChem, MRSC, British Cement Association, Slough. 

  3 PICKERING, J.L., CChem, MRSC, Messrs Sandberg, London.   9 LONGMAN, P.A., Blue Circle Industries plc, Greenhithe. 

  4 THEOPHILUS, J.P., and EVERITT, Mrs. F., BSc,   

   Harry Stanger Ltd., Elstree.   

 

ANALYSES 
Mean of 4 values - mass content in %. All results relate to the ignited (925ºc) sample. 

Analyst 

No. 
SiO2 Al2O3 TiO2 Fe2O3 Mn2O3 CaO MgO Na2O 

(Acid Soluble) 

K2O 
(Acid Soluble) 

P2O5 SO3 SrO 
 

Cr2O3 Cl 

1 20.5 3.77 0.16 4.83 0.23 64.8 2.42 ... ... 0.078 2.25 0.26  0.020 0.004 

2 20.5 3.64 0.16 4.81 0.23 64.7 2.40 0.09 0.49 0.070 2.27 0.22  ... ... 

3 20.7 3.80 0.17 4.87 0.23 64.6 2.46 0.11 0.48 0.073 2.26 0.25  0.019 0.002 

4 20.2 3.73 ... 4.90 ... 64.8 2.34 0.10 0.50 ... 2.24 ...  ... 0.008 

5 20.6 3.74 0.19 4.84 0.23 64.9 2.50 ... ... 0.079 2.30 0.23  0.022 0 018 

6 20.6 3.82 0.16 4.79 ... 64.7 2.43 0.10 0.51 ... 2.22 ...  ... 0 006 

7 ... ... ... ... ... ... ... ... 0.47 ... 2.25 ...  ... ... 

8 20.5 3.81 ... 4.70 0.23 65.1 2.40 0.10 0.49 0.080 2.27 ...  ... 0.008 

9 20.5 3.84 0.15 4.79 0.23 64.8 2.39 0.10 0.48 0.080 2.23 0.21  0.020 ... 

MM 20.5 3.77 0.16 4.82 0.23 64.8 2.42 0.10 0.49 0.077 2.25 0.23  ... ... 

sM 0.2 0.07 0.02 0.07 0.01 0.2 0.05 0.01 0.02 0.005 0.03 0.03  ... ... 

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

MM: Mean of the intralaboratory means. sM: standard deviation of the intralaboratory means. 

Values given above in small italic type are for information only. 

CERTIFIED VALUES (Cv) 
mass content in % 

 
SiO2 Al2O3 TiO2 Fe2O3 Mn2O3 CaO MgO Na2O 

(Acid Sol.) 

K2O 
(Acid Sol.) P2O5 SO3 SrO 

Cv 20.5 3.77 0.16 4.82 0.23 64.8 2.42 0.10 0.49 0.077 2.25 0.23 

C(95%) 0.2 0.06 0.02 0.06 0.01 0.2 0.05 0.01 0.02 0.005 0.02 0.03 

The half width confidence interval C(95%) = 
n

st M
where “t” is the appropriate two sided Student’s t value at the 95% confidence level 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. 
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BCS-CRM No. 353 

SULPHATE-RESISTING PORTLAND CEMENT 
NOTES ON METHODS USED 

SILICA 
Analysts Nos. 1, 6 and 9 determined silica by XRF, No. 1 according to the Standard Method BS 1902: 9.1: 1987 and No. 6 according to a draft method by B.S.I. 

Committee CAB/1/2. All other Analysts determined the bulk of the silica gravimetrically, and the residual silica in the filtrate photometrically, as molybdenum blue, 
according to the Standard Method BS 4550: Part 2: 1970, section 4.2. 

ALUMINA 
Analysts Nos. 1, 6 and 9 determined alumina by XRF as for silica. Nos. 2, 3, 4 and 8 used the Standard Gravimetric Method BS 4550: Part 2: 1970, section 7.2. No. 5 

determined alumina titrimetrically with CDTA. 

Analyst No. 5 also determined alumina by FAAS and ICP-OES and obtained values of 3.79% and 3.87% respectively.  

TITANIA 
Analysts Nos. 1, 6 and 9 determined titania by XRF, No. 1 as for silica. Nos. 2 and 3 determined titania photometrically with hydrogen peroxide according to the 

Standard Method BS 1902: Part 2E: 1970. No. 5 used FAAS. 

Analysts Nos. 2, 3 and 8 also determined titania according to the Standard Method BS4550: Part 2: 1970, section 14.2 and obtained mean values of 0.25%, 0.22% and 
0.26% respectively. 

IRON OXIDE 
Analysts Nos. 1, 6 and 9 used XRF as for silica. Nos. 2, 3, 4 and 8 titrated with potassium dichromate solution after reduction with stannous chloride in accordance 

with the Standard Method BS 4550: Part 2: 1970, section 8. No. 5 determined iron oxide photometrically with 2,2'-bipyridyl. 

MANGANESE OXIDE 
Analyst No. 1 used XRF as for silica. Nos. 2, 3, 8 and 9 used a photometric method after oxidation with periodate according to the Standard Method BS 4550: Part 2: 

1970, section 14.1. No. 5 used FAAS. 

CALCIUM OXIDE 
Analysts Nos. 1, 6 and 9 used XRF as for silica. No. 2 determined calcium oxide gravimetrically after precipitation as  oxalate according to the Standard Method BS 

4550: Part 2: 1970 section 6.1. Nos. 3, 4, 5, and 8 used titrimetric methods with EDTA or EGTA according to BS 4550: Part 2: 1970 section 6.2. 

NOTE: The determination of calcium oxide by both gravimetric and titrimetric methods is subject to interference from strontium. If determined gravimetrically the 

apparent calcium oxide is the total of both calcium and strontium oxides (CaO + SrO). If determined titrimetrically the apparent calcium oxide content includes part of the 
strontium, (CaO + 0.54 SrO). All results have been corrected for strontium oxide interference. 

MAGNESIA 
Analysts Nos. 1, 6 and 9 determined magnesia by XRF as for silica. Nos. 2, 5 and 8 used FAAS. Nos. 3 and 4 used a titrimetric method according to the Standard 

Method BS 4550: Part 2: 1970, section 9.2. 

SODIUM OXIDE (Acid Soluble) 
Analysts Nos. 2, 3, 4, 6, 8 and 9 determined acid-soluble sodium oxide by FAES after dissolution with nitric acid according to the Standard Method BS 4550: Part 2: 

1970 section 16.2, 4.1 as amended by AMD 4260. 

Analysts Nos. 2, 5 and 9 also determined total sodium oxide and obtained mean values of 0.11 %, 0.09% and 0.10% respectively. 

POTASSIUM OXIDE (Acid Soluble) 
All Analysts used similar methods to those used for acid-soluble sodium oxide. 

Analysts No. 1, 2, 5 and 9 also determined total potassium oxide and obtained mean values of 0.51%, 0.50%, 0.50% and 0.57% respectively. 

PHOSPHORUS PENTOXIDE 
Analysts Nos. 1 and 9 used XRF as for silica. Nos. 2, 3, 5 and 8 determined phosphorus pentoxide photometrically, Nos. 2, 3 and 8 as phosphovanadomolybdate using 

a method by Bowley (Analyst 98, 1973, 739-744), No. 5 as molybdenum blue. 

SULPHURIC ANHYDRIDE 
Analysts Nos. 1 and 7 determined sulphuric anhydride after combustion in oxygen in an HF induction furnace, No. 1 by iodometric titration and No. 7 by infrared 

absorption. All other Analysts determined sulphuric anhydride gravimetrically as barium sulphate according to the Standard Method BS 4550: Part 2: 1970, section 10. 

Analyst No. 6 also used XRF and obtained a mean value of 2.24%. 

STRONTIUM OXIDE 
Analysts Nos. 1 and 9 used XRF as for silica, Nos. 2, 3 and 5 used FAAS. 

CHROMIC OXIDE 
Analyst No. 1 used XRF as for silica, Nos. 3 and 5 used FAAS. No. 9 determined chromic oxide photometrically. 

CHLORIDE 

Analyst No. 1 determined chloride by ion chromatography after aqueous extraction. Nos. 4,5,6 and 8 used titrimetric methods according to the draft amendment to the Standard Method BS 4550: 

Part 2: 1970. No. 3 determined chloride turbidimetrically with silver nitrate. No. 7 determined chloride by XRF. 

 

Abbreviations: 

FAES : Flame Atomic Emission Spectrometry ICP-OES : Inductivity Coupled Plasma-Optical Emission Spectrometry 

FAAS : Flame Atomic Absorption Spectrometry XRF : X-ray Fluorescence Spectrometry, Fused Bead Technique 

 

DESCRIPTION OF SAMPLE 
Bottles of 100g powder graded < 75μm (200 mesh) for chemical analysis. 

 

INTENDED USE & STABILITY 
The sample is intended for the verification of analytical methods, such as those used by the participating laboratories, for the calibration of analytical instruments in 

cases where the calibration with primary substances (pure metals or stoichiometric compounds) is not possible and for establishing values for secondary reference materials. 

It will remain stable provided that the bottle remains sealed and is stored in a cool, dry atmosphere. When the bottle has been opened the lid should be secured 
immediately after use. If the contents should become discoloured (e.g. oxidised) by atmospheric contamination they should be discarded. 
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