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B.C.S. No. 301/1 EURO-CRM 651-1
'LINCOLNSHIRE IRON ORE

Prepared under rigorous laboratory conditions and, AFTER STANDARDIZATION BY ANALYSTS
IN GREAT BRITAIN, issued by the Bureau of Analysed Samples, Ltd.

The material for this standard was kindly donated by the British Steel Corporation, Scunthorpe Group. It was
crushed to pass a 180 micrometre (85 mesh) sieve and the sieved material passed through a magnetic separator.

CO-OPERATING ANALYSTS AND FIRMS

INDEPENDENT ANALYSTS ANALYSTS representing MAKERS and USERS

1. Coepwns, W. C, M.Sc., F.RIC, 4. BORROWDALE, J., B.Sc., .
Ridsdale & Co. Ltd., Middlesbrough. B.S.C., Redbourn Works, Scunthorpe.

2. Wuirereap, T. C. G., B.Sc., A.RI.C., 5. Harrison, T. S., B.Sc., Ph.D., B.Met., F.RI.C,,
Pattinson & Stead, Middlesbrough. B.S.C., Group Chemical Laboratories, Scunthorpe.
G(_)VERNMENT DEPARTMENT | 6. McARDLE, A. J., 4.1.M., .
3. Mooge, P. J., B.Se., A.RIC., and Hutcmison D., | B.S.C., Lackenby Works, Middlesbrough.
Institute of Geological Sciences, London. 7. Mulg, S, B.S.C., Corby Works, Corby.
ANALYSES

ALL RESULTS RELATE TO THE DRIED (105°C S&MPLE)

| ) . i Combined|{Toss on.
Analyst| Fe | SiO,} Al,04 TiO, | MnO | Ca0 1MgO Na, 0| K,0 | S P .€O, | H,0O |Ignition
No. % | %t % | % | N % S S S| | | | N

23-83 1 7-40 | 421 | 0-16 | 1-21°| 227 | 1-69 | 0-06 | 0-31 | 0-39 | 0-36 | 22-2 55 | 254 -

93-89 | 740 | 422 | 0:18 | 1-24 | 224 | 174 | 0-05 | 0-29 | 0-41 | 0-35 | 22-2 55 | 259

2389 | 743 | 431 | 016 | 1-290 | 228 | 1.67 | 0-06 | 0-31 .. .. 22:9 Lo 1256 |
12385 | 742 | 422 | 017 | 127 | 226 { 1-74 0-40 | 0-37 | 21:8 54 | 260

9385 | 741 | 431 | 016 | 1-28 | 22:5 | 175 | 0:07 | 034 | 041 | 035 | 220 | 48 | 255
9386 | 738 | 4:26 | 016 | 122 | 225 | 175 | 0:08 | 0:34 | 040 | 034 | 229 | 51 | 250
9370 | 737 | 427 | 016 | 1-24 | 226 | 176 | 008 | 0-31 | 0-40 | 035 | 220 | 54 | 260

IO OB WO O

Averagel 238, | 749 | 426 | 016 | 1-25 | 22:6 | 173 | 067 | 032 | 0-40 0-35

EQUIVALENT 9% ELEMENT CONTENT OF OXIDE CONSTITUENTS

Si | Al | Ti |Mn | Ca| Mg | Na| K

3-46 | 225 | 010 | 097 | 162 | 1-04 | 085 | 627

The above figures are those which each analyst has decided upon after careful verification
Figures in bold type standardized, figures in small italic type only approximate
: : : : : {P.T.0.
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B.C.S. No. 301/1 LINCOLNSHIRE IRON ORE

NOTES ON METHODS USED

IRON
Al analysts determined iron by titration of the reduced solution with standard dichromate solution. Nos. 1,
§ and 7 used the Standard Method B.S. 41568: Part 1. 1967 which on yeduction of the ferric iron with hydrogen

sulphide. No. 3 used a siwnilar method. Nos. 2, £ and 6 reduc with. stannous chloride,
No. § also used 2 stannous chloride reduction method and found 24-0609,. No. 6 also used the British
Standard Method and found 28-84%.
AnalystNo.4abodetmninedierrousirmandfomd?-4%;thiswﬂlmnltinan.ignﬁﬁongahoflvl%..

SILICA .
All analysts determined silica gravimetrically after double dehydration with perchloric acid. Nos. 1,4, 5 and
6 foliowed the procedure of the Standard Method B.S. 4158: Part 3: 1972.

ALUMINA

Analysts Nos. 1, 2,3, 4 and 7 ted aluminivm together with other Group III elements by precipitation with
amonia solution ; iron was byheaunentwithsodimnhydmxidasoluﬁonandtheahuﬁninmwasgmﬁpﬁtated
as oxinate and determined by titration with bromate? (Nos. 1, 4 and 7) or gravimetrically (Nos. 2 and 8). Nos.5and 6

used atomic absorption spoctroscopy.
Analyst No. 5 also determined aluminium as the oxinate by titration and found 4-26%.

TITANIA

Analysts Nos. 1,2,3,4,6a0d 7 determined titania colorimetrically with hydrogen peroxide, Nos.1,2,3end 6
carried out a prelimi ion with t, No. & first separated titaniom, together with aluminivra, as
the phospbate. No. § ined titania imetrically with diantipyrylmethane.

Analyst No. 5 also used a cupferron/hydrogen peroxide method and found 0-17%.

MANGANESE OXIDE

Anslysts Nos. 1, 2 and 4 determined manganese oxide by titration. No.1 oxidized with persulphate/silver nitrate
and titrated with arsemite/nitrite solution (AnaloiduethogNo. 88), No. 2 oxidized with bismuthate and titrated
with ammonium ferrous sulphate/permanganate.  No. 4 oxidized v;igl};usulphatelsﬂver nitrate and titrated with
arsemite. Nos. 3, 5, 6 and 7 determined manganese oxide colorime i after oxidation with periodate.!

LIME

Ana:gystsNos.land&separﬁedGmpIHdmm&bydmbhpredpimﬁmwithammMamdsepamtedman-
with brominefammonis ; the lbne was then initated as oxalate and titrated. No. 2 the bulk of
mbyamMMMylmm.thmwmemﬁﬁngGmpmmu with manganese
by means of bromine/ammonia and ipitated Hme as oxalate and completed gravimetrically by ignition to
calcium oxide. No. 3 separated Group elements by double precipitation with ammonia sod determined lime
gravimetvically by i ition of the oxalate; a correction was made for ipitated manganese which was determined
ically. ~ Nos. 8 and 6 carried out a basic acetate separation by a bromine/ammonia separation, then
initated lime as oxalate and completed by titration. No. 7 lime by a basic acetate separation followed

v bromine/ammonia separation but completed by titration with TA.

MAGNESIA
AndysbNos.lmdﬁdetunﬁnedmagn@iabyatomigqbsqxpﬁonspec&qswpy. Nos, 2, 4 and § determined

-

m@ammmmﬁmmmw@mwwmmwm
metric determination as Mg, P,0,, Nos. 3and 7 theﬁl&atofromthcﬁmedeta’min&ﬁonbutﬁtxatedg?ith
EDTA. .

Analysts Nos. 2 and 5 also used atomic absorption and found 14749, and 1-69% respectively. No. 6
also determined magnesia gravimetxically as the pyrop! and found 1-84%.0 ¢
ALEKALIS

AnalystsNos.l,2,3md7determine&aﬂtaliswithaﬂamephotomm. Nos. 5 and 6 nsed atomic absorption
spectroscopy.

SOLPHUR
Nos. I,2,4,6andﬁdat@rminedsulphurgravimehicanyastumsnlphate. Nos. 1, 2, 5 and & used
a method involving reduction of the iron with hydroxylammonium chloride?. No. 7 determined sulphur by combustion
in thepremwoftmgsﬁcoﬁdew?mgnimasmmﬂ
Analyst No. 4 also used a combustion method and found 0-40%.




PHOSPHORUS

All analysts except No. 5 determined phosphorus by titration after precipitation as ammonium phosphomolybdate.
Nos. 1, 6 and 7 oxidized the phosphorus by evaporation with perchloric acid and eliminated arsenic by treatment
with hydrobromic acid before precipitating the phosphorus?. No. 5 determined phosphorus colorimetrically as phos-
phovanadomolybdic acid according to the Standard method BS 4158 : Part 2 : 1970.

‘CARBON DIOXIDE
All analysts determined carbon dioxide gravimetrically by evolution with dilute acid and absorption in soda-asbestosl.

‘COMBINED WATER
All analysts determined combined water by heating the dried sample at 1000°C in a stream of dry air and collecting the evolved
water in magnesium perchlorate.l

1LOSS ON IGNITION
All analysts except Nos. 3 and 7 determined loss on ignition by heating at 1000°C. for 1 hour. No. 3 heated at 1050°C to constant
weight. No, 7 heated at 1000°C to constant weight.

1 British Iron and Steel Research Association : Report on Recommended Methods of Analysis for Iron Ores MG/D/56/59.

2 British Iron and Steel Research Association: Report on the Determination of Sulphur in Non-Metallic Materials, MG/D/[412/70.

NewmAM HALL For BUREAU OF ANALYSED SAMPLES LTD.
MIDDLESBROUGH, P. D. RIDSDALE,
ENGLAND Managing Director
Preliminary Edition .. .o . . - .o August, 1973

Main Edition .. Wi . e - e e May, 1975
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