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ABSTRACT

The development strategy to abate pollution in SMIORE’s 15-MVA and two 20-MVA
submerged arc furnaces for FeMn and FeSi are discussed. Initially, technological alternatives
for recovering the potential heat energy in the flue gas were examined but found
uneconomical. Thus, it became imperative to install bag house filters for air pollution. Their
design, layout and commissioning problems are highlighted. To meet future demand,
upgrading of manganese ores by roast reduction-magnetic separation route is discussed. A 2-
tph pilot plant to carry out research and development work for setting up a commercial
module of 50 kt/yr of sinter for growth up to 135 kt is envisaged. Meanwhile, a 35-tpd pan
sintering facility has been installed to use filtered dust.

INTRODUCTION

When ferroalloy plants were set up on green field sites in the 1970s and 1980s, the concept
of effectively "closing" the submerged arc furnace (SAF) by providing a refractory dome
would have meant using the potential energy of waste gas for (1) power generation, (2)
preheating of raw materials, or (3) storing and flaring the excess CO-rich gas after preheating
metal launders or ladles. All three options entailed capital investment, which a sunrise industry
could ill afford. Moreover, the need for the first two options was hardly felt because electricity
was available cheaply (0.37 cents/kWh). The third option would have been a wasteful exercise,
because of very limited use of gas for a single-furnace plant or for export.

But, in a developing country with cheap electricity and low priority for environmental
protection on the industrial agenda, entrepreneurs were eager to take off to meet the
ferroalloys demand of the foundry and steel industries, SMIORE did not idle.

Today, the scenario in India has changed dramatically. The ferroalloy industry is facing
multiple problems such as high power tariff, inadequate supply of power; manganese ores and
reductants; high cost of pollution control. New entrants are compounding these problems by
overproduction in a stagnant steel industry producing 15 million tonnes. Although the installed
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capacity of the bulk ferroalloys are 550 kt of FeMn/SiMn, 150 kt of FeSi, 480 kt of FeCer,
including 200 kt of charge chrome for export, barely 50% meets the domestic demand.
Survival under such circumstances must depend on pioneering zeal and pragmatic approach.

Conscious of its industrial and social responsibilities, SMIORE is addressing these issues
professionally. An attempt is, thus, made in this paper to present the development strategy to
abate pollution in its 15-MVA and two 20-MVA SAFs smelting FeMn/SiMn and FeSi,
respectively; also, to create selfsufficiency in manganese ore sinter for smelting manganese
alloys in the future. On-going research and development (R&D) efforts to set up a pilot plant
for roast reduction of Mn ore (2 tph) in a rotary kiln followed by magnetic separation and
sintering are discussed. Prospects of scaling up tenfold so as to reach ultimately a target of
135 kt of sinter per year are examined.

BACKGROUND

Although mining of manganese ores started as early as 1907, SMIORE entered the field as
a private company in 1954, and became a public limited in 1964. Prior to 1954, a Belgian
company produced 3.72 million tonnes of ore. By systematic and scientific mining during
1954-94, total production reached 6.18 mt.

These ferruginous ores of Precambrian origin contain pyrolusite (MnO,), cryptomelane
(MMn,O,,) or psilomelane (Hydrous Mn manganate), closely associated with hematite (Fe,O;)
and goethite (Fe,O0,. H,0).

The present yearly production of SMIORE ore is 285 kt comprising 85 kt of FM grade
(Mn/Fe > 4.66); 100 kt each of A (38-46% Mn) and C (30-38% Mn) grades. Their typical
analyses are given in Table 1. Plans are afoot to raise this level of production to 540 kt. With
200 kt of FM-grade ore, the Ferroalloy Plant would be fully geared to produce 85 kt of hot
alloy (THA) from its three SAFs.

Table 1. Chemical Analyses of SMIORE Ore

Analyses, %

Grade Mn Fe ALO, SiO, P

FM 45.54 9.50 7.73 559 0.010
A 42.16 17.41 5.23 1.69 0.011
C 36.84 21.64 5.75 2.75 0.011

Because of low P with Mn + Fe ranging from 55-60%, the A-grade ores have been
traditionally exported for blending with richer ores, but higher P, and as a source of Mn for
blast furnace iron. But the C-grade ore, produced in equal amount, has a limited market. Thus,
SMIORE initiated dialogues with various agencies in Norway, Finland, the erstwhile USSR,
and other research and development institutions within the country for upgrading leaner ores;
also to insure against future scarcity of captive FM-grade in a mineable reserve of 18.8 mt.









































