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A STUDY ON THE CORROSION OF A BLAST FURNACE LINING
DURING THE SMELTING OF FLUORIDE-CONTAINING IRON ORE

. ‘ Kuo Chu-kun Yen Tung-she'ng
' (Institute of Metallurgy and Ceramies, Academia Sinica)
Abstract ' l )
During the smelting of an iron ore containing high fluoride content in a small blast
furnace, the hearth refractories were severely corroded. This can be ascribed to the action of
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very fluid fluoride-containing slags. Moreover, the products of corrosion reactions also have
low viscosity which easily flow away from the working face, and leave a new surface fresh
for further attack. ‘

The stack lining with the same 45%—A1203 blast furnace brick was, however, in fairly
good condition. The chemical analyses of the inner surface of the brick samples show a high
percentage ‘of alkali-, alkaline earth- and fluoride-ion contents. But as the amount of melt
formed at the temperatures on these zones is comparatively little, that corrosion is not severe.
Minerals identified at the stack lining surface consist of : fluorite, fluoro-biotite, kaliophilite-
nephelite, leucite, cuspidine and spinels etc. This is the first time that mica minerals have
ever been identified in blast furnace linings. It is thought that the formation of fluoro-biotite.
has fixed a part of the F-, K* or Ca’*-ions, which would otherwise go into the melt. Thus
its formation actually exerts some protective action against the corrosion of the stack lining.

The higher temperatures prevailing in the bosh region in contrast to the stack caused the
formation of a much larger amount of fluoride-containing melt, which is proba.bly rcSponslblc
for the remarkable degree of corrosion on the bosh refractories.

High temperature experiments carried out in the laboratory on the reactions between
CaF; and 46%5-Al;0s brick powder in closed graphite crucibles throw light to explain the
process of corrosion of the furnace lining, Hexagonal anorthite was identified in all of thesc
cxpcrimgxits. which has identical optical properties and’ X-ray diffraction patterns with those

. of hexagonal anorthite synthesized in ovr laboratory. It is also interesting to note that thesc
hexagonal anorthites change over to normal triclinic modification undcr heat treatment at
#+ 1000°C for a period of 24 hours.

As a rcsult of this and other previous studies in"this laboratory, the ‘appropriate selection
of refractory ‘materials for thé lining of blast furnaces, smelting liron lo1e containing high
fluoride content, is recommended.
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K Hayuennio ¢aszoBoro COOTHOWEHHS CHCTEMH
- . . MgO-Al,0,-TiO,
o Taw Bus-wi, Tas Xao-as
(Vincruryr Merannos AH KHP)
Pesiome .

Pa3opoe cooTHOLIeHHe cucteMid MgO-ALOs~TiO: GLIIO M3yYeHHO METOLOM TBEPAOH
peaxuun. B stoft cucteme kpowme Ttoro, uro MgAlO, ¢ MngiQ4 o6pa3yer HenepepLIBHHMA
TBePAHNA PACTBOp THNa LinHHesH, ¥ 4T0 ALTiOs ¢ MgTi,Os 06pasyer HenepepHEHHH TBEP-
Auit pacTBOp Trna Awocosurs, MgAlL:O; u ALTiO; TOXe pacTEOpAIOTCH WACTUYHO JApYyT

B Apyre, u oHH o0pasyioT nepepuruHil TBepAmit pacrsop. He wnaGaioranoch Tpex Komno-
HEHTHOE COEIMHEHHE B 3TOH CHcTeMe.

Onpenenena 1 npsmMas 38BHCUMOCTD HOCTOSHHO peUIéTKH TBEpAOIO pacra; pa CHUCTEeMBL
MgALOrAlngOs or ero kouLesTpalliy. Hamenenve nOATONHHEIX POIIETOK IIMHHENEH, HAXO-
RAWMXCA B 061aCTH MgAl 04-ALTiO;-MgTi,05-Mg: TiO;, H306paxeno H30AHHHEH EeTMuHHLI
ac.
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