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30-7 Dunite & Pyroxenite

Dunite is a monomineralic ultrabasic rock
that consists of more or less pure olivine.
Dunite typically contains 36 to 42% MgO and 36
to 39% SiO,. Olivine is a commercial source of
magnesia combined with silica that is mainly used
in metallurgy, fertilizer, etc. Pyroxenite is also an
ultrabasic rock that consists of pyroxenes, i.e.,
predominantly ferromagnesian minerals other than
olivine. There is a rising trend in use of dunite
and pyroxenite in sintering and as a fluxing agent
in blast furnace in place of dolomite.

RESERVES/RESOURCES

In India, occurrences of dunite are reported
in association with other ultrabasic rocks in
chrysotile-bearing areas of Jharkhand and
Karnataka; chromite-bearing areas in Odisha,
Karnataka, Jharkhand & Nagaland; and magnesite-
bearing areas in Karnataka & Tamil Nadu. As per
the NMI database, based on UNFC system, the
total reserves/resources of dunite in the country
ason 1.4.2015 has been estimated at about 187.82
million tonnes of which 12.77 million tonnes
constitute Reserves (about 10.85 million tonnes
Proved Reserves and 1.92 million tonnes Probable
Reserves) and 175.05 million tonnes Remaining
Resources. Dunite resources are located mainly
in Tamil Nadu (65%) and Karnataka (17%). The
remaining 18% resources are in Jharkhand (9%),
Odisha (6%) and Nagaland (3%). Reserves/
resources of dunite are furnished in Table-1.

The occurrences and production of pyroxenite
are reported from Jajpur district in Odisha and
Singhbhum (East) district in Jharkhand. However,
no resource estimation is available.

EXPLORATION

The exploration & developmentdetails, ifany,
are given in the Review on "Exploration &
Development" in "General Reviews".

PRODUCTION

As per Govt. of India Notification S.O. 423(E),
dated 10™ February 2015, 'Dunite & Pyroxenite'
have been declared as 'Minor Mineral', hence the
producers report the production data directly to
the respective States and not to IBM. State-wise
production data for 'dunite & pyroxenite' are
presently not available.

USES & SPECIFICATIONS

Dunite and pyroxenite are preferred as flux to
dolomite as a source of MgO in sintering and also
in Iron & Steel Industry. Main benefits of olivine
over dolomite in slag conditioning are higher MgO
content, no requirement of preheat treatment, low
LOI, reduced energy consumption, lower coke
consumption, reduced slag volume and lower CO,
emissions. Presence of higher amount of silica in
dolomite leads to lower sinter basicity (i.e. CaO/
Si0,) at around 2.5 than 3.5 of dolomite and the
phases in sinter change to those having better
reducibility. The net result is a reduction in the
resistance of the cohesive zone to gas flow in the
blast furnace leading to drop in fuel rate and higher
productivity. In addition, the magnesium silicates
do not call for calcination (unlike the carbonates)
and thus lowers energy requirement in the blast
furnace.

30-7-2



DUNITE & PYROXENITE

IN . -. 90N ‘Jo papunos sainbi4

008Y 008Y - 008Y - - - - - - - - - puejebeN
008127 L00ETT v¥09 €118 - - 06TZ0T - - £6.8 0S¥T - eveL npeN [lwel
SY1eT L€8TT - 1€5¢ L0€ 989 G129 GZ6T LT 80¢ - - 80¢ eUSIPO
1€81¢ 6¥58¢ - 909¥ - 606£C  v€ - - z8¢¢ 68T 8T 7.10€ exEIRUIRY
[AZAA 16891 1£98 1219 082 109 8y - 792 G8¢ 292 - 4 pueuyjeyr
salels Ag
L£09 v199 - 001§ - - - 71§ - £9¢ - 8T 343 paijissejoun
59586 €116 ZG8eTT 892/ L0€ 989 9/60. 16€T ZLT 2579 L16 - GESS 11-8pel
912¢8 €921 8zee 21N 082 91S¥Z  0T6.€ - v9¢ €569 786 - 6961 | - 8pel
sapedo Ag
81887 670S.T 089¢T zesee 180T 2025¢ 188807 GZ6T 9ey 89.2T T06T 8T 87807 [elol : eipuj IV
Zgzdls  Tegezdls ZZ1dls  1214lS
(g+v) (a) v€€dls €€€dlS 2E€edlS Te€edls 1T2dls (v) 1TTALS
$824N0S8Yy |BI0]  90UBSSIBUUOJISY  PaJJaju| paledlpu|  painsesin Augisesy-ald Ajgisesq4  |ejol 8|qeqo.d panoid a)eIS/epelo
[el0l
$904nosay bBulureway ELVEREN|
(sauuoy 000, ur)
(sare15/sepea o Ag)

GTOZ ¥7'T Uuo Se a1lun@ JO S3J34N0Say/SoAdasay : T —9o|qeL



DUNITE & PYROXENITE

Olivine helps to condition the slag as well as
to control the basicity through reduction of alkali
recirculation. Its higher reaction temperature
reduces low temperature breakdown and swelling
of burden, thus, maintaining permeability and
reducing coke consumption. Olivine could be
added directly to the blast furnace charge as lump
(10 to 40 mm), sinter feed (3 to 6 mm), or mixed
with low silica iron ore fines and pressed into
pellets.When lump is added directly to the furnace,
olivine can replace limestone partly and dolomite
flux in the reduction of iron ore. In comparison
with dolomite, olivine has higher MgO content
(requires less material for a given MgO level),
amenable MgO: SiO, ratio (allows MgO levels to
be raised without changing the basicity of the
slag) and lower LOI, i.e., 0.3-0.7% (conserves
the energy required to drive off unwanted carbon
dioxide). As a sinter feed, olivine reduces the
sintering temperature as much as 100 °C,
thus, producing harder sinter which in turn
generates less fines. Olivine is added directly to
the iron ore as flux during the production of pellets
so that the fluxed pellets swell less, reduce more
quickly and have narrower melting range.
However, on the other side, high silica contentin
olivine restricts its use in low silica iron ores
because high silica content creates excessive slag
formation in the furnace.

Dunite is well-suited as a refractory material
due to its low and uniform coefficient of thermal
expansion. Besides, dunite exhibits properties such
as, good resistance to thermal shock; spalling and
slag attack; high green strength; and resistance to

metal attack. Dunite, calcined in rotary kilns at
1,650 °C increases its refractory and foundry
applications. Other uses of olivine are as loose-
grainshot blasting abrasive, filtration media, in
mineral wool production, filler in speciality paints,
asphalt, mastics and weighing agent in concrete oil
production platforms. Olivine also contributes
magnesia and iron as nutrients to the soil.

Olivine should contain 45 to 51% MgO,
4010 43% SiO,, 7 to 8% Fe,0,, 0.2 t0 0.8% CaO and
1.8t0 2% Al,O, and TiO,, MnO, Cr,0,, NiO & CaO
for various uses. For blast furnace use, olivine
should contain 47 to 48% MgO with 10 to 40 mm
lump size. For foundry use, the size should be AFS
20, 30, 60, 90, 120 and for flour, filler and fertilizer
grades, size recommended is up to 0.8 mm, up to
0.02 mm and less than 0.1 mm, respectively.

As per the end-use grade classification,
the reserves of 'fresh' and ‘'weathered' dunite
have been classified as Gr. | and Gr. IlI,
respectively. However, recommendations to
assign chemical specification to these grade based
on the experience of Tata Steel Ltd and GSI have
been incorporated.

FUTURE OUTLOOK

The importance of dunite as a fluxing agent is
increasing in the low silica iron ores. It is also used
as a refractory material. India has adequate resources
of dunite and pyroxenite to meet all its future
industrial applications. With increasing need to
augment our steel production, requirement of fluxes
as well as refractories are bound to increase and India
have self sufficiency in these minerals.
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