International Journal of Research
Available at https://edupediapublications.org/journals

e-ISSN: 2348-6848
p-ISSN: 2348-795X

®
4

Volume 05 Issue 15
May 2018

FT- Raman Spectra of Raw Magnesite
D.Gopinath & S. Gunasekaran

1 a Ph.D Reasch scholar St. Peter’s Institute of Higher Education and Research, St. Peter’s University,
Avadi, Chennai-600 054, India E- Mail gopinathyasodha556@gmail.com

Cell no 9543488416

1 b DEAN (R&D) St. Peter’s Institute of Higher Education and Research, St. Peter’s

University,

Avadi, Chennai-600 054, India

Abstract- Raman spectroscopies are rapid an
analytical techniques used to detect vibrations
in molecules Both of the techniques are based
on interaction with light i.e. inelastic
scattering and absorption for RS respectively.
The Raman have been measured on natural
raw magnesite minerals are characterized by
the Raman wave numbers at 214 and 333
cm—"! and the infrared absorption bands at
712 and 728 cm—', respectively. The
diagnostic peaks at 214 and 333cm-! in the
Raman spectra indicate the existence of
Magnesite structures in the samples.
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Introduction

It has been recognized that magnesite
might be a major reservoir for carbon in the
Earth’s mantle. Magnesium is one of most
widely distributed elements in the earth crust
of which it constitute nearly 2.7 percent and so
occupies the sixth place on list (1) magnesium

carbonate occurs in nature as magnesite and
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in association with calcium carbonate as
dolomite. The majorly of magnesium oxide
produced today is obtained from the
processing of naturally occurring minerals
such as magnesite (magnesium carbonate)
(2).The Chemical name of magnesite is
magnesium carbonate(MgCO03)(i.e) Magnesite
is a carbonate of magnesium. When pure, it
contains 52.4 % carbon di-oxide (CO2) and
47.6% magnesium oxide (MgO) (3).But pure
magnesite is rarely found in nature. It is
usually associated with small percentage of
calcium, silicon, iron and aluminium, totals
going up to 10%. These elements are called
impurities (4)

Large minerals deposits of magnesite
are located in Austria, Brazil, Canada , china
and India Magnesite is found in nature
usually as secondary deposit formed due to
alteration of ultramafic rocks(5) (mostly
serpentine) as is found in Chalk hills, Salem,

and Dodkanya Mysore in Karnataka.

1.1 Sample preparation and material

methods
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Magnesium carbonate due to the
materials wide reactivity range industrial
applications are quite varied and include
plastics, rubber, paper and pulp processing
steel boiler additives and acid neutralization to
name just a few.MgCOs is present as a major
compound along with few percent of CaO,

Fe203, SiO2,Al203 as impurities.

The permissible impurities in magnesite
that is to be dead burned vary depending on
whether The ultimate use is to be as grain
magnesite or as a constituent of magnesite
brick. The effective sintering of magnesite is
greatly felicitated by the presences of a few
percentage of iron oxide Fe>Oa.

If the percentage of iron in the minerals
Is inadequate for efficient sintering, it is
usually augments by the addition of iron ore or
roll scale to the crushed magnesite before
calcination.  the  alumina  AlOz s
interchangeable to some extent withFe>Osand
in maintenances grade magnesia a higher

content may be allowed

Raw magnesite

The minerals for the present study
have been collected rock samples magnesite
we get
N11°45.354’E78°09.396° from TANMAG
(Tamil Nadu Magnesite Limited) Salem Tamil

geographical location
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Nadu India . The mineral rocks were crushed
by hand using an agate mortar and pestle. The
powdered different grade samples were
subjected to analysis to get a grain size of the
order of 53 um. The raw sample of magnesite
looking colour white.

1.2 Experimental and Methods:

1.2.1 FT- RAMAN Spectral Analysis

The FT Raman spectrometer uses a laser
of wavelength 1064 nm as an excitation
source. As the spectrometer accepts various
kinds of sample (bulk solids, powders, liquids,
tablets, polymers, paper, etc.) only a very little
or no sample preparation is required. An
interferometer converts the Raman signal from
the sample into an interferogram, permitting a
detector to collect the entire Raman spectrum
simultaneously. Usually, indium gallium
arsenide or liquid nitrogen - cooled
germanium detectors are used signal detectors.
Application of the Fourier transform algorithm
to the interferogram converts the results into a
conventional Raman spectrum. In the present

investigation, FT Raman spectra of Magnesite
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were recorded using BRUKER RFS 27:
Standalone FT Raman Spectrometer, at SAIF,
IIT Madras. Natural sample of raw magnesite
LBM, HBM,and DBM different grade have
procured from  TANMAG (Tamil Nadu
Magnesite Limited) Salem India. The mineral
rocks were crushed by hand using an agate
mortar and pestle. The powdered samples
were subjected to sieve analysis to get a grain

size of the order of 53 um.

1.3 Result and discussion

. FT-RAMAN ANALYSICS

The FTR spectra of raw magnesite and
sintering magnesite sample presented in Fig
1.1.Differents grade of DBM spectra are
present in Fig 1.2 .Recently the FTR spectra
have been utilized as an analytical tool by
chemists and mineralogists. Many researcher
collected the characteristics Raman spectra of
minerals and rocks for identification of
known minerals and DBM spectra are

characteristic Raman Spectra mixtures (21-

24). RAMAN technique was also applied to
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characterise the water and hydroxyl ions in the
basic magnesium carbonate minerals by white
(25). The thermal behaviour of calcite,

kalonite and dolomite

In ceramics were reported recently
(26-28). The analysis of magnesite sample
under the spectral investigation show
interesting relationship with its mechanical
and electrical properties .the Raman spectrum
of raw sample show a very strong This band
is identified by Laitha et al (30) at 1450 cm in
a sample to confirm the presences of CO3
ions. As the sintering process takes place the
band slightly shifts to 1445 cm with less
absorbances.

. This band appears with less intensity
in disappears DBM .Similarly the weak bands
at 1100cm and 1091cm may be due to C-O
Symmetric deformation vibration. Following
the frequency assignments done by Nakamoto
(29), the bands at 1446 cm ,733cm, 1091cm

and 1100 cm are conformation as
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fundamental modes COs ion presented in
MgCO3

.These four bands that are due to the
COs ion presented in the raw magnesite (
MgCOs) sample disappear one in sintered
magnesite sample to prove that the CO>. gas is
expelled completely In the process of
calcination at high temperature (1750°C). The
frequency interpretation is tabulated for raw
magnesite in table 3 and sintering magnesite
in Table 4. The strong band near 1089 is due
to the Mg-O stretching vibration (29). And
this is active in all grade DBM . The observed
fundamentals along with their assignments for

different grade of DBM are presented in Table

Thus the table proves a direct
relationship betweeen the percentage of
occurrence and the absorbance even for the

other compounds CaO, Fe>03 and Al;Os .

The chemical composition of all
magnesite sample accurately characterizes by
physical chemical methods in Spectroscopy.

These  methods give a  quantitative
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measurement of chemical groups. The
vibration bands assignment had been made for
all the fundamental modes of vibration  of
raw and sintered sample of magnesite and
changes were discussed here.. The spectra of
these sample absorption bands with
differences in absorbance values .

The Raman spectrum of has been
analyzed recently by FiquentG and
Reynard(33) respectively . Lakshmi et al (23)
identified these same bands inmagnesite
samples around 1090 cm * | 716 cm * and
330cm

According to Gadsden et al (15) four
absorption were found in raw magneste in the
300 cm ' to 1500 cm ! region and the
absorptions near 1089 is very large and fairly
broad with a strong the shape on the high
frequency side and it was also proved by
omori te al (61) that no absorption band exist

in the range 700 — 300 cm'?

The band due to MgCOs3 vibrations are

appreciable in raw magnesite Sample but it
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improves as the sintering takes place . Further
increase in calcination temperature up to 1750
° C shows a absorption bant at 1090 cm™ is

Mg-O is stonger than all other spectra;

This may be due to no phase

transformation  ,which takes place in

magnesite sample at higher temperature. Since
magnesite is a combination of an inorgain
limited number of

compound, only a

absorption bands are appearing here .Many

researchers have identified the common
magnesite peaks at 312, 730,1090,1440 cm™

(61-69).

The FTR spectra of all these three
samples and also the comparison spetra are
presented .The vibrational band assignments
made on raw magnesite and sintered
magnesite have been summarized in table . of

raw magnesite .
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Fig 1.1 FT-RAMAN spectral analysis on Raw magnesite Grade

Table 1.1 FTRAMAN spectral analysis on Raw magnesite Grade
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Band Wave number Wave number Wave number
cm -t cm-! cm-!
assignment
Mg-0 1085 1083 1085
symmetric
Stg
Mg-0 334 330 332
Asymmetric
Stg
Ca-O 217 214 215
Stg
Symmetric CO 1402 1406 1405
Stg
Asymmetric 1448 1445 1440
co
Stg
Asymmetric 1101 1106 1104
COs
def
symmetric 1099 1096 1092
COs
def

Conclusions
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The combination of both Raman and IR
spectra could be used in the analysis of raw
Magnesite and sintering magnesite in the
screening of materials. The band observed in
the region 1425-1450 cm-! in infrared is strong
and broad but it is weak in the Raman spectra.
The symmetric stretching vibration, on the
other hand, gives rise to a very strong Raman
band at 1000-1100 cm-%, which is normally
inactive in the infrared. The diagnostic peaks at
214 and 333cm-! in the Raman spectra indicate
the existence of Magnesite structures in the

samples.
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