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About Ashapura Group

With a legacy of more than 60 years,
Ashapura is a leading multi-mineral
solutions provider with a global
footprint, having a wide network of
operations in several states within India
andin 7 other countries.

We at Ashapura provide a wide range of
solutions that touch billions of lives,
every moment, every day! From soaps to
steel, energy to edible oils, metal to
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employees, shareholders, the
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Abstract

CSIR-Central Glass & Ceramic Research Institute,
Naroda Centre is known for its expertise in Testing,
Training and Research & Developmentin the area of
ceramic raw materials and finished products. In the
present paper, importance of identification
minerals present in raw materials used in the
manufacturing of ceramic products have been
discussed. Mineral identification of two iron rich
clays were determined with the help of chemical
analysis, XPRD and TG-DTA testing facilities available
at CGCRI, Naroda Centre, Ahmedabad and
described in detail. Studies showed that one clay is
rich in kaolinite, hematite and quartz along with low
intense peaks of muscovite. Second clay was found
to be a mixture of kaolinite, illite, muscovite,
smectite and illite-smectite. Physical properties of
clays were known to be depend upon the type and
amount of clay and non-clay minerals. Hence,
identification of minerals will help us to decide for
which manufacturing process, the investigated clays
could be utilized.

1. Introduction

Technical properties of ceramic products are mainly
influenced by chemical and mineralogical
composition of raw materials used for its
manufacturing as well as that of fired products
along with processing parameters (Dondi, 2003).
Type and amount of minerals present in raw
materials plays an important role in selection of raw
materials for a particular manufacturing process for
a particular product. For e.g., clay, which is a main
raw material used in the manufacturing of products
such as calcined clay (powder or stucco), bricks,
tiles, crockery ware, sanitary ware, low or high

[The authors is currently Principal Scientist in CSIR-Central
Glass & Ceramic Research Institute (CGCRI), Naroda Centre,
Ahmedabad, Gujarat. She post graduated from the University
of Calicut, Kerala, India in 2002 with M.Sc. degree in Applied
Chemistry. She received her Ph.D. in Science (Chemistry) from
Pandit Deendayal Petroleum University, Gandhinagar,
Gujarat, India in 2020 on the topic “Studies on Red Clays of
Gujarat Region for Its Suitability in Vitrified Ceramics”. Parag
Solankiis a Present Director of the Institute.]

tension insulators, refractory bricks, kiln furniture,
etc., contain both clay and non-clay minerals. Some
of the important clay minerals observed in clays
used in traditional ceramic products are kaolinite,
illite and smectite. Out of these, kaolinite mineralis
known as refractory in nature and reported to have
good rheological properties. However, illite and
smectite are known as low melting minerals (less
refractory in nature). lllite is reported to have good
rheological properties. However, smectite based
clay minerals are reported to have higher viscosity
and thixotropy and hence unsuitable for casting slip
formation (Ayadi et al., 2013, Mikhalev and Vlasov,
2007). Some of the non-clay minerals present in
clays are hematite, quartz, calcite etc. Selection of
methods and successfulness of beneficiation of the
raw material (clay/sand) could be easily predicted if
the form of existence of mineral is known. For
example, chemical analysis of a clay shows presence
ofiron. However, if we know in which mineral form it
exist, we can plan the method for beneficiation. i.e.
if it exist in the form of free iron or magnetic iron
oxide form, it can be easily removed by magnetic
separation. If it exist in the form of non-magnetic
iron oxides, then acid leaching or physical methods
to separate heavy iron rich phase (high specific
gravity) from non-heavy iron free (low specific
gravity) raw materials. But if iron exist within the
structure of clay minerals, the above methods may
not be successful for its beneficiation to improve the
whiteness of raw materials/finished products.
Some of the crystalline phases present in the fired
ceramic products such as calcined clay is mullite and
quartz. In some applications, calcined clay without
mullite phase is desired and in some other
applications, calcined clay having mullite phase may
be desired. In such conditions, mineral analysis is

)¢ et dosg] A R1Aet 0 Uifoiey ufBis1 @ AH1s21uiR-[SAWR, 00



very important. Phases present in porcelain are
mullite, quartz (Crystalline) and amorphous phase.
In Kiln furniture's case, mullite and cordierite are the
common crystalline phases. If the sample is a
mixture of calcium hydroxide and calcium
carbonate, then it will be very difficult to identify it
by chemical analysis only. Mineral analysis by XRD
will clearly show in which forms calcium based
sample exists. TG-DTA also supports by
differentiating the mass loss temperature of
different forms of minerals.

Clay-based ceramic products are formed after firing
at a particular temperature, which may vary
depending on the desired ceramic properties. Their
firing range and properties also depend on the
nature, type and amount of clay and non-clay
minerals present in clay. Clay minerals on heating
undergo various transformations such as
dehydration (loss of absorbed water), de-
hydroxylation (e.g., loss of the structural water) and
sintering. The growth of new crystalline phases
(spinel and or mullite) also takes place. Non-clay
minerals present in clay also undergo various
changes upon heating and may also react with the
decomposed clay minerals. All these reactions
influence the densification behaviour and fired
ceramic properties of clays as well as clay-based
ceramic products (Grimshaw, 1971; Venturelli and
Paganelli, 2007). Hence, identification of the
mineralogical composition of a clay (raw material)
and finished product is essential to evaluate their
physical properties (Murray, 2000).

Some of the testing facilities available for
identification of minerals are XRD (X-Ray Diffraction)
and TG-DTA (Thermo-Gravimetry and Differential
Thermal Analyses).Chemical analysis is also
important for identification of minerals. All these
are complementary techniques. XRD/XPRD could
provide information such as identification and
guantification of minerals (crystalline phases) and
amorphous phases. In TG-DTA analysis, TG provide
information on mass loss occurring in sample while
heating from room temperature to desired
temperature. However, DTA gives information on
type of reactions in sample such as dehydration,
dehydroxylation, crystallization (spinel/mullite
formation in the case of clays), oxidation of

carbonaceous matters, melting etc., in terms of
endothermic (downward) or exothermic (upward)
peaks. In this paper, we have tried to explain how
much effective is these techniques to identify the
minerals presentin ceramic raw materials.

2. Experimental

Two clay samples marked as “a@” and “b” were
collected from Gujarat region. The pulverized clay
powder (<250 micron) sample was ground by pestle
and mortar to pass through 200 mesh BIS sieve (<75
micron) and used for characterization methods such
as, chemical analysis, XRD and TG-DTA.

Chemical Analysis—=The raw materials were
chemically analyzed following a wet classical
method (Dasgupta, 1985). Loss on ignition (LOI) was
measured from total weight after ignition at 1000°C
for2h.

XRDhas been carried out using a Rigaku Ultima IV
diffractometer, with Ni-filtered CuKal radiation (A =
1.54A), operating at 40kV and 40mA. Diffraction
patterns were recorded using slit size - 0.5°, at a step
size of 0.02° 26 at a scanning speed of 10° per
minute. X-ray diffractograms of the two clay
samples were recorded between 5-70°26.

TG-DTA of samples were carried out using a
simultaneous TG-DTA Analyzer (Model: 6300, Seiko
Instruments Ltd., Japan) on bulk clay sample (-75
um) by heating up to 1100°C at a heating rate of
10°C per minute and using calcined AlI203 as
reference materialin air.

Various types of clay and non-clay minerals can be
differentiated by the percentage of loss
corresponding to each reaction in TG and
temperature at which the endothermic or
exothermic peak occurs in DTA. The mass loss is in
accordance with the variation in the content of a
particular mineralsinthese raw samples.

3. Results and Discussions
3.1 XRD of Clays

XRD patterns of bulk samples of clays marked as “a”
and “b” are shownin Fig.1.
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Fig. 1 XRD of clays a) kaolinitic and b) Micaceous.

It is evident from Fig.1a and Fig.1b that XRD of clay
marked “a” (Fig.1a) showed prominent reflections
assigned to clay mineral kaolinite along with illite
and/muscovite (mica) and non-clay mineral
hematite and quartz. Whereas, the clay marked “b”
showed only weak reflections of kaolinite,
illite/muscovite (mica), illite-smectite and smectite.
Out of the two clays, intensity of reflections of
quartz was higher in the case of clay marked “b”
compared to “a” and intensity of hematite was
higher in “a” as compared to “b”, which is in
agreement with chemical analyses result (Table 1).

3.2 Chemical Analysis

Chemical analysis of the investigated clay samples
areshowninFig.1.

Table 1: Chemical Analysis of Bulk Clay Samples

Chemical Constituents a b
(Mass %)

SiO, 47.30 58.60
Al O4 22.35 16.96
Na,O 0.27 0.83
K>0 0.80 1.80
Fe, O3 18.50 8.50
TiO, 1.27 0.85
CaO 0.99 2.09
MgO 0.08 0.16
Loss on Ignition (1000°C/ 2h) | 7.91 8.10
Si10,/Al,04 2.11 3.46

Itis evident from the chemical analysis (Table 1) that
SiO; and Al,Os are the most predominant oxides
followed by Fe,0s in the investigated clays. The SiO,
content was lowest in the case of clay marked as “a”
and highest in the case of clay marked as “b” and
Al,Os content vice versa. It is reported that high
proportion of SiO, and low Al,O3 was typical of

samples containing lower percentage of kaolinite
and vice versa (Dondi, 2001). The higher SiO,
content in clay marked as “a” and “b” could be
associated with quartz as evident from XRD results
(Fig.1). The SiO,/Al,03 mass ratio was found to be
2.11 and 3.46 for clay marked “a” and “b”,
respectively (Table — 1). This ratio is 1.18 for pure
kaolinite. This indicates that clay marked “b” has
larger amount of quartz as compared to clay marked
as “a”. The content of alkalis (Na,O + K,0) is high in
clay marked “b” compared to clay marked as “a”,
which could be attributed to presence of more
amount of low melting minerals such as muscovite
and/or illite in clay marked as “b” as compared to
“a”. This is evident from XRD(Fig.1b). As alkalis are
known for their fluxing properties (Bain, 1987),
alkali bearing minerals are also known for their low
temperature melting properties.

According to Table 1, Fe,0s content was found to be
18.50 wt. % in clay marked as “a” and 8.50 wt. % in
clay marked as “b”. XRD results showed that peaks
corresponding to hematite was of higher intensity in
clay marked as “a” and of lower intensity peakin clay
marked as “b”. TiO, content was found to be 1.27
and 0.85 wt. % in clay marked as “a” and “b”
respectively and it could be attributed to presence
of anatase and or rutile. The peaks corresponding to
anatase and rutile are not visible in XRD (Fig. 1). This
might be due to lower amount of TiO, present in the
sample.

Loss on ignition of clay marked as “a” and “b” was
found to be 7.91 and 8.10wt. % respectively (Table —
1). These values are attributable to the de-
hydroxylation of various clay and non-clay minerals.

3.3TG-DTA

The TG and DTA curves in the range 30-1100 °C of
bulk clay samples marked as “a” and “b” are shown
in Fig.2 and Fig.3 respectively.
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The mass loss between room temperature and
200°C observed in TGA for clay marked as “a” and
“b” is 0.60 and 3.30% respectively (Fig.2a and 2b).
This is due to the elimination of absorbed water
(dehydration) with increase in temperature. Here, it
is evident that the clay marked “b” has higher mass
loss and is characteristics of smectitic clays, and
presence of smectiteis evident from XRD (Fig.1b).
The clay marked “a” showed lower mass loss as the
major mineral phasein it is kaoilinite (Fig.1a). In the
case of clay marked as “a”, a less intense
endothermic (downward) peak was observed at
55 °C in DTA (Fig.3a) with a mass loss of 0.60%
(Fig.2a). However, “b” clay showed a broad DTA
peak centered at 73°C (Fig.3b) with a mass loss of
3.3% (Fig.2b). The mass loss pattern for the
investigated clays between 200 and 1000 °C is
shown in the Fig.2a and Fig.2b, which is 7.40 and
4.90% for clay marked as “a” and “b” respectively. A
mass loss of 7.10 % (Fig. 2a) along with a sharp
endothermic peakat512°Cinthe DTA curve (Fig. 3a)
has been observed for clay “a” between 360-800°C.
Howeverclay, “b” showed a mass loss of 4.10% (Fig.
2b) with a sharp endothermic peak at 490°C in the
DTA curve (Fig.3b). The lower mass loss

corresponding to de-hydroxylation is attributed to a
lower percentage of kaolinite and higher amount of
quartz in clay marked as “a” in comparison to pure
kaolinite. The more intense peak at around 510°C is
associated with de-hydroxylation of kaolinite
resulting formation of disordered meta-kaolinite, as
already observed by previous authors (Mackenzie,
1970; Wang et al., 2011). Presence of muscovite/
illite might be another reason for the lower amount
of loss in the 360 - 800°C in “a” and “b”, as
illite/muscovite has lower amount of structural
water. De-hydroxylation continued up to 900°C
(Bellotto et al., 1995) which might be attributed to
gradual oxolation of the metakaolinite and
muscovite in both of the clays. A small endothermic
peak at 571°C corresponding to a to B quartz
inversion was observed in DTA of both “a” and “b”
(Fig.3a and Fig.3b) confirming the presence of a
higher amount of quartz in these clays. This is also
wellin agreement with XRD results (Fig.1).

A slightly broad and intense exothermic (upward)
peak observed in DTA of clay marked as “a” was
observed at 977°C, which corresponds to the
conversion of metakaolin to a defect, aluminium-
silicon spinel (SisAl4042) and amorphous silica (Wang
et al., 2011; Sonuparlak etal,1987). However, “b”
clay showed a highly broad and less intense peak
centered at about 920°Cwhich is characteristicof an

illitic clay (Mackenzie, 1970).

The area under the endothermic peak
corresponding to de-hydroxylation of clay minerals
and the exothermic peak corresponding to the
decomposition of meta-kaolinite or dehydrated
illite/muscovite and their respective temperatures
and mass losses are tabulated in Table-2.

Table-2. Peak Temperature and Area under the
Curves of Characteristics Peaks of Clay Minerals in
the Investigated Clays.

Sample
reference| the temperature region (360-800°C)

De-hydroxylation of clay minerals in| Decomposition of meta
kaolinite and or dehydrated
illite/muscovite

Endo-Peak | Weight | Area under| Exo-Peak | Area under
temperature | loss the curve | temperature| the peak
(Y) (%) (nV.simg) | (°C) (1V.s/mg)
a 512 7.10 387 978°C -17.3
b 490 4.10 133 920°C -10.5

It is also evident from Table-2 that weight loss
corresponding to de-hydroxylation and area under
the de-hydroxylation peak gives an indication about



the amount of kaolinite/clay mineral present in the
investigated clays, which follows the order of a>b.
i.e., the “a@” clay having a higher amount of kaolinite
showed higher area and “b” clay having a lower
amount of clay minerals or clay minerals having
lower amount of structural water showed lower
area under both de-hydroxylation peak and peak
corresponding to the decomposition of meta-
kaolinite.

4. Conclusions.

Even though, XRD is the main tool for identification
of minerals present in ceramic raw materials, both
chemical analysis and TG-DTA are also necessary to
confirm the presence of a particular phase.
However, for fired products, chemical analysis and
XRD are sufficient for identification of minerals. The
characterization of two clays of Gujarat in terms of
chemical analysis, XRD and TG-DTA confirmed that
one clayisrichin kaolinite and hence can be used for
making ceramic products involving slip formation
and other clay is rich in smectite rich phase and
hence might be useful for process involved plastic
mass.

Acknowledgement

The authors are thankful to Director, CSIR-Central
Glass & Ceramic Research Institute, Kolkata for his
kind permission to publish the paper. The authors
also wish to thank Shri K.S. Raout, CGCRI, Naroda
Centre for chemical analysis of the clay samples.
This research did not receive any specific grant from
funding agencies in the public commercial, or not-
for-profit sectors.

5. References

Ayadi, A.J., Soro, J., Kamoun, A., Baklouti, S., Sfax, R.
and Thomas, A. (2013). Study of clay's mineralogy
effect on rheological behavior of ceramic
suspensions using an experimental design.
International Journal of Research and Reviews in
Applied Sciences, 14,374-384.

Bain, J. (1971). A plasticity chart as an aid to the
identification and assessment of industrial clays.
Clay Minerals, 9 (1), 1-17.

Bain, A.J. (1987). Composition and properties of clay
used in various fields of ceramics. Part-1l. Ceramic
Forum International, 63, 44-84.

Bellotto, M., Gualtieri, A., Artioli, G. and Clark, S.
(1995). Kinetic study of the kaolinite-mullite
reaction sequence. Part-1: kaolinite
dehydroxylation. Physics and chemistry of minerals,
22(4),207-217.

Dasgupta, S. and Roy, S.K., (1985). Chemical Analysis
of Ceramic And Allied Materials., Indian institute of
ceramics, Kolkata, India.

Dondi, M., Guarini, G., Ligas, P., Palomba, M. and
Raimondo, M., Chemical, mineralogical and ceramic
properties of kaolinitic materials from the
Tresnuraghes mining district (Western Sardinia,
Italy, Appl. Clay Sci. 18 (3-4), 145-155 (2001).

Dondi, M., Guarini, G., Raimondo, M. and Salucci, F.
(2003). Influence of mineralogy and particle size on
the technological properties of ball clays for
porcelainized stoneware tiles. Tile and Brick
International, 19 (2), 76-85.

Dumbleton, M. and West, G. (1966). Some factors
affecting the relation between the clay minerals in
soils and their plasticity. Clay Minerals, 6 (3), 179-
193.

Grimshaw, R. (1971). Physics and Chemistry of Clay,
Ernest Benn, London.

Mackenzie, R. C., Differential Thermal Analysis,
Academic Press, London and New York (1970).

Mikhalev, V. and Vlasov, A. (2007). Properties of
clays for manufacturing sanitary ware. Glass and
Ceramics, 64(3-4), 78-81.

Murray, H. H. (2000). Traditional and new
applications for kaolin, smectite, and palygorskite: a
general overview. Applied clay science, 17(5-6),
207-221.

Sonuparlak, B., Sarikaya, M. and Aksay, I. A. (1987).
Spinel phase formation during the 980 C exothermic
reaction in the kaolinite-to-mullite reaction series.
Journal of the American Ceramic Society, 70 (11),
837-842.

Venturelli, G. and Paganelli, M. (2007). Sintering
behavior of clays for the production of ceramics.
Ceram.Forum Int./Ber. DKG, 84 (5), E1-E3.

Wang, H., Lie, C.,Peng, Z. and Zhang, S.,J. Therm.
Anal. Calorim. 105 (1), 157-160(2011). -

o



Role of CSIR-CSMCRI on Mineral Based Technologies Development:

Silica, Sand, Bentonite and Low-grade Bauxite Value added Components

Dr. P. S. Subramanian, Divisional Chair, Inorganic Materials and Catalysis Discipline,
(E-mail: siva@csmcri.res.in)

Dr. J. R. Chunawala Divisional Chair, Process Design and Engineering Discipline
(E-mail: jrchunawala@csmcri.res.in)

Central Salt and Marine Chemicals Research Institute-CSIR - Bhavnagar-364 002

i

Dr. P. S. Subramanian Dr. J. R. Chunawala

CSIR-Central Salt and Marine Chemicals
Research Institute (CSIR-CSMCRI), the only Council
of Scientific and Industrial Research (CSIR)
laboratory in the Gujarat region dedicated to
various research development in this state for
several decades. As stated in its name “Salt and
Marine”, sea being the main source for these
components, the sea shores is rich in sand.
Chemically, sand is natural form of silica or
chemically referred as silicon dioxide. Keeping such
abundant natural resources, research activities of
the institute is expanded to 'Natural and Synthetic
Silicates'. In late 1970's, a group named 'Silicate
group' was formed to focus R&D activities on
precipitated silica, hydrated calcium silicate,
colloidal silica, aluminum silicate, magnesium
silicate and zeolites. Simultaneously, emphasis was
also made on utilization of regional natural
resources, particularly, silica-based clays and clay
minerals of Gujarat state. Collaboration between
two main divisions of this institute namely Process
Design and Engineering Division and the current
Inorganic Materials and Catalysis Division (erstwhile
Silicates and Catalysis Division), has jointly
developed and ventured many technologies for
variousindustrial developments.

Initial work included “Preparation of
Molecular sieve-4A using Kaolin clay”. Kaolin clay,
also known as China clay or White clay, is primarily
made up of the mineral 'Kaolinite'. When heated at
750C for specific time, its structure gets destroyed
and converts to metakaolin. Itis further treated with
alkali solution to get Zeolite-4A powder, which is
further converted to spherical balls or extrudes to
produce Molecular sieve-4A (MS-4A). This process
was developed and demonstrated under a
sponsored project with M/s. Tamboli Chemicals,
Rajkot, Gujarat. Further work was carried out to
convert MS-4A to MS-3A and MS-5A by a simple ion
exchange processes. This know-how was also
transferred to M/s. Tamboli Chemicals.

“Wollastonite”- a naturally occurring calcium
metasilicate, is a white to greyish white mineral that
occurs in a needle like form. It provides some
reinforcement properties in polypropylene. CSIR-
CSMCRI has developed a process using.
Wollastonite to manufacture light weight thermal
insulation blocks and half pipes for steam pipeline,
matching with standard specifications required by
the endusers.

Diatomaceous earth/Siliceous earth as
natural silica source was converted to Zeolite—-A
powder and the scale-up process up to 25Kg was
developed successfully.

Bentonite clay samples from various
deposits/mines of Bhavnagar district, Gujarat were
collected and characterized for its physico-chemical
properties with the help of sophisticated
instruments (one of the best centralized
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instrumental facility in Gujarat) housed in the
institute. This has helped the mineral industries to
judge the quality of Bentonite to use it to produce its
diverse derivatives such as roasted bentonite,
drilling mud, bleaching earth, organo-clay etc.
While making various bentonite-based derivatives,
a beneficiation method was also developed to
remove non-clay portion from bentonite samples.
The upgraded clay was reacted with a selected
organic moiety such as octadecyl amine to produce
organo-clay for treatment of dye industry effluent
containing Methylene blue and Congo red dyes. The
study has been extensively benefitted in the textile,
printing, dying industry and promoted to reduce
river pollutants. In this series, another process was
developed to manufacture organo-clay suitable for
making high temperature grease. In collaboration
with Indian Qil Corporation R&D centre, Faridabad,
this process was developed and demonstrated for
manufacturing grease using this organo-clay.
Follow-up testing at 10C found it suitable for
commercial application is another business profit
bestowed to IOC.

A technology was developed to manufacture
detergent grade Zeolite-A using sodium aluminate
liquor/bauxite leachate of alumina refinery of
National Aluminium Company (NALCO), Damanjodi,
Odisha. The process was demonstrated on 25
kg/batch scale at pilot plant facilities available at
CSIR-CSMCRI. Based on this technology a 10,000
TPA commercial plant, unique and only of its kind
was commissioned at the NALCO's alumina refinery
site for which CSMCRI was awarded 'CSIR Chemical
Technology Award-2002".(Figure 1)
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Figure 1.NALCO Zeolite Plant and Product Pack

In diamond mines, a huge quantity of waste
material is left over after collecting diamonds, is
known as 'Kimberlite tailings'. This Serpentine
group minerals containing silica and magnesium
compounds as major components coexist with a
minor amount of titanium oxide. A process was
developed to recover magnesium as magnesium
chloride and to obtain silica rich residues. This
residue was used to prepare sodium silicate solution
and further used to produce precipitated silica and
Zeolite-A. This work was done in collaboration with
National Mineral Development Corporation
(NMDC), Hyderabad. A techno-economic analysis
report was prepared to produce precipitated silica
and Zeolite-A from 1000 kg of Kimberlite tailings.
The process was demonstrated to NMDC, using pilot
plant facilities at CSIR-CSMCRI. Nanoclay for
polymer composites was developed using
bentonite clay and a process associated was scaled
up to 5kg/batch scale using pilot plant facilities at
CSMCRI. Techno-economic analysis report is
prepared based on pilot scale studies.

Low grade bauxite of Kutch, which is not
suitable for alumina refinery due to low content of
alumina, was explored to prepare Zeolite-A useful
as phosphate substitute detergent builder.
A process was developed and demonstrated using
bauxite containing 35 to 40 wt.% Al,O,, to
manufacture Zeolite-A on 25kg/batch scaleto
M/s. Gujarat Credo Minerals Limited, Ahmedabad, a
joint venture of Gujarat Mineral Development
Corporation and Credo Minerals. Based on this, a
technology was transferred to GCMIL and a 10,000
TPA commercial plant was installed and
commissioned near Bhuj, Kutch, Gujarat. This plant
isrunning successfully since 2016.(Figure 2)

Figure 2. GCMIL Zeolite Plant
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GMDC sponsored a project to develop nanoclay
using Gujarat's bentonite. A technical report was
prepared and submitted to GMDC. Attapulgite
containing mineral was beneficiated to get good
quality Attapulgite. Preparation of bleaching earth
from Gujarat's bentonite was also studied. These
projects were also sponsored by GMDC and
technical report was submitted to GMDC.

2010 onwards CSIR-CSMCRI has intensively
focused in the field of clays and clay minerals to
develop drug intercalated nanoclay for controlled
drug delivery systems. Amino glycoside bacterial
antibiotic drugs were loaded in agarose-clay
composites which were found suitable for
controlled release of such drug. Agar-CMC-Ag-clay
composites film was prepared which showed good
antibacterial activity. Such composites can be used
inwound dressing and food packaging material.

Beneficiation study of Glauconitic sandstone,
a phyllosilicate mineral of green color was
completed successfully for M/s. Adelika Research
and Agriculture Institute, Chhattarpur, M.P.
Glauconitic sandstone was converted to sodium
silicate solution and the same was used to prepare
precipitated silica and Zeolite-A. Also, potassium as
KClandiron as magnetite were recovered.

Aliphatic and aromatic amine functionalized
organo-Hectorite was explored for nitrogen and
carbon dioxide adsorption. Pyrophylite mineral was
successfully used to produce Zeolite-A.

Currently with its intellectual asset,
combining pilot plant engineering capability and
inorganic materials understanding, a team of
scientists dedicating their work in upgrading the
minerals application in silicas and zeolites, and
organoclays, with an expertise available in the
promotion of industry building in the country. In
addition the team of scientists has also
demonstrated silicate and zeolites as
heterogeneous catalyst in various organic
transformations, CO, separation from air, enriching
oxygen for medical use etc. usable inindustry.
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Importance of R&D in Minerals
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Minerals are the base of any country and it is
called backbone of the country. We know higher the
natural resources better is the growth of the
country. Our country has ample natural resources in
form of minerals starting from metallic to non-
metallic which includes almost all minerals with
hydro carbons. Now a day's our all minerals are
being exploited by respective mine owners &
processors. Few minerals are being exported to
various countries depending upon the end user at
importer countries. Majority minerals are exported
in Raw or semi processed condition, so export
earning is comparatively less. If, we have technology
for value addition in mineral exploitation, our
country can earn in multifold. Research laboratory
of our country have not given due consideration for
R&D.

Developed countries have done wonderful
work on R&D of minerals and they are taking
benefits of their expertise in these minerals sectors.
Let me give you one example of Potash. We don't
have potash reserve & unable to produce products
based on potash. Ours is agricultural based country,
wherein potash requirement is huge, but we don't
have potash, which can be directly used in making
potash based fertilizers like muriate potash. We are
always dependent on other countries for potash.
We have potash containing Rock like Feldspar in
abundance, but we don't have technology for
recovery of potash from Feldspar, even though we

Mehsana

[The author is M.Tech, Doctorate from IIT, Mumbai. He is the
Founder and Managing Director of the GUJARAT MULTI
GROUP of companies. He worked as Sr. Scientist with CSIR,
Govt. of India for more than 12 years. For the past 30 years, he
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Chemicals]

have billions of tons of potash based rocks in our
country. We are exporting huge quantity of
Feldspar. Thisisonly one example.

Government should create the atmosphere /
culture, so people should come forward and carry
out R&D. We should have research institutes, only
working on specified minerals based on the
availability & end uses. R&D will definitely boost the
reserve of the country and also generate huge
employment. India could establish numbers of
educational institutions, but institution failed to
give any output in R&D, both in quantitatively &
gualitatively along with theoretical work.
Educational institute should be given a goal to
generate fund through R&D by way of doing
consultation for industries. This will help in
developing good relation with industries &
education institutes, students & teachers will come
in contact with industries & their problems.

MSME industries don't efforts to have costly
laboratory equipments & technocrats for
interpretation of data which comes from
sophisticated instruments. My humble suggestion
to concern authority to develop R&D centers &
strengthens the revenue of the country. | convey my
best wishes to “KHANIJ PATRIKA” to pay important
role in development of the country by way of getting
/ collecting views of experts across the country.
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20 Microns is India's largest producer and
supplier of Ultrafine & Nano Industrial Minerals &
Specialty Chemicals offering a diverse and
innovative product range in the field of Functional
fillers, Extenders and Speciality chemicals. 20
Microns was founded in 1987 to manufacture White
Minerals of superior quality. Ever since then, 20
Microns sustained efforts towards excellence and
innovation has made it a prominent name in the
industrial arena. From ink, textile, plastic, rubber,
adhesive and paints that add color to the world, to
Paper and Printing Ink that set thought and life in
motion, to the Agro-chemicals that runs the
agriculture industry in shape, 20 Microns is reaching
to the lives of millions, every day. Our exceptional
product quality is equally matched with our
excellence in problem solving capabilities and
technical customer service.

Owing to well-equipped laboratories and the
most advanced control instruments, 20 Microns
produces minerals of highest standard of quality
and consistency. A dedicated R&D center is the focal
point of innovations that leads to formation of
advanced quality products.

Experienced and competent scientist,
Geologists and Engineers make up the workforce at
the R&D center and Quality control laboratory.

Today, 20 Microns Ltd is a multi-product
company catering to a cross section of industry
across the globe. With the best manufacturing
practices and state-of-the-art R&D center, the
international business for msone-fourth of the 20
Microns business with a strong presence in more

than 47 countries across Europe, Africa, Australia
and Asia Pacific.

TYPES OF MINERAL PROPERTIES, ITS IMPORTANCE
AND TESTING

1)  Physical Properties:

Physical properties includes the whiteness,
brightness, opacity, transparency, luster, streak etc.
All these properties are most important for while
considering the minerals in final applications like
paint, ink, ceramic, plastic etc.

Whiteness (Fig.1) is a measurement of light
reflectance across all wavelengths of light
comprising the full visible spectrum while
brightness (Fig.1) is a measurement of light
reflectance of a specific wavelength of blue light.

Figurel: Diffuse Reflectance Meter for
measurement of whiteness, brightness and opacity
of minerals

Shade and Tone of mineral powder can be
checked by measuring its L, a, b, value on Elrepho
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Instrument (Fig.2). In this instrument “L” value,
represent Lighter shade or darker shade. “a” value
represent color of mineral toward green tone if its
show in negative sign(-) or its shows positive sign
then its color towards red tone and “b” value
represent its color towards blue tone if its shows
negative sign value or yellow side if it shows Positive
sign value. This data are most useful for the
preparing the paper products or any color base
products

Figure 2: Elrepho Instrument for measurement of
and tone of minerals

Streak usually obtained by rubbing the mineralon a
hard, white surface, such as a tile of unglazed
porcelain, so as to yield a line, or streak, of fine
powder. Streak is helpful for identifying minerals
with metallic or earthy luster, because (with a few
exceptions) minerals with nonmetallic luster
generally have a colorless or white streak that is not
diagnostic, Streak is obtained by scratching the
mineral on an unpolished piece of white porcelain
called astreak plate (Figure 3)

e

2)  Mineral Strength

Mineral strength can be determined by
measuring the hardness, tenacity, fracture and
cleavage. Hardness is determined by scratching the
surface of the sample with another mineral or
material of known hardness. Hardness is the
resistance of a mineral to scratching or abrasion by
other materials. (Fig.4). A piece of glass is provided
in the hardness kits as a standard for determining
hardness. There are several reasons for this:

o Itis easy to see ascratch onglass

o The hardness of glass (5 to 5%) is midway on
the Mohsscaleand

J Glassisinexpensive and easily replaced.

Particle Size and shape

Figure 4: Testing mineral hardness. The harder
mineral (quartz) scratches the softer one (calcite)

There are many methods of measuring
mineral particle sizes. Sieving, sedimentation,
microscopy, digital image processing, and laser
diffraction are the most common particle size
analysis methods. The shape of the particles plays
an important role in the assessment of particle size
distribution.

20 Microns has many advance sophisticated
instrument for measuring the particle size of
minerals.



3.1Sedigraph Instrument:

e

L

Figure 5: Sedigraph instrument for measurement of
mineral particle size

Sedigraph instrument (Fig.5) measure the particle
size of mineral based on two physical principles:
sedimentation theory and the absorption of X-
radiation. These two theories are embodied in an
analytical instrument called the sedigraph
instrument.

3.2 Malvern Laser diffraction:

Figure 6: Mastersizer 2000 for measurement of
mineral particle size

The principle of laser diffraction is the relationship
that exists between light scattering (its angle and
intensity) and particle size. The device does not
directly measure the size of the particle but the
angle and intensity of light scattering from the
particles. The Malvern Mastersizer (Fig.6) uses the
principles of static light scattering (SLS) and Mie
theory to calculate the size of particles in a sample.

The basic principle is that small particles will scatter
light at large angles and large particles will scatter
light at small angles, as shown in the diagram on the
right.

4). Abrasion measurement of Minerals

Abrasion data is important parameter for mineral
which specially used in paper application and its
abrasion value get it through “Einlehner AT 1000”
instrument (fig.7) and its give abrasion unit is:-
mg/174000 RPM

Figure 7: Einlehner AT 1000 instrument for
measuring the abrasion value of mineral

5) Bulk & Tapped density:

The bulk density of a material is the ratio of the mass
to the volume (including the inter particulate void
volume) of an untapped powder sample. The
tapped density is obtained by mechanically tapping
a graduated cylinder containing the sample until
little further volume change is observed. Both
density data are mostimportant for paint, ink, paper
and plastic customer.

"""‘L\/
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Figure 8: (A) Bulk Density measurement unit (B)
Tapped density measurement unit

5)  Oil Absorption of minerals

Oil Absorption tells you how much resin or polymer
the mineral absorbs, also known as the resin
demand. This is more important in some industries
than in others. It will be important whenever the
mineral is mixed with an organic polymer, such as in
paint, adhesives and rubber applications. The
ceramic chemist though, is not too fussed about Oil
Absorption. For determination of oil absorption
take linseed oil from a burette to 100g of pigment
and mix with a spatula until a smooth paste is
formed. The number of grams (or millilitres) of oil

absorbedisthen called the Oil Absorption.
6) Chemical Properties

One can easily determine the silica, alumina,
carbonate and other heavy metal impurities from
many techniques. It includes the titration method,
gravimetric method or advance instrument
techniques. These advance instruments includes
inductive couple plasma, flame photometry,
colorimetry, spectrophotometer etc.

Phase identification and mineral composition can
be determined using X-Ray Diffraction (XRD) & X-ray
fluorescence spectroscopy.

20 Microns limited has many different types of
advance furnaces having temperature ranges from
10000C to 14000C for measuring the loss of ignition
data of minerals.

Minerals & the products derived from the minerals,
are mostessential to the functioning of modern
processes and products. Some minerals are more
essential than others, in the sense that they have
few if any substitutes capable of providing similar
functionality at similar costs. The availability of
these minerals is a function of geologic, technical,
environmental and economic factors. 20 Microns
limited catering different commodity and specialty
minerals to many industries since last 33 years with
its assertive nature of quality and consistency

parameters.
|
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“MINERAL TESTING” - Ashapura

Research & Development Center cum Testing Facility

By

Dr. Sanjeev Bhasin

Research & Development Center
Ashapura Group of Industries
Bhuj, Kutchh, Gujarat—320 020
Mob. 91-7574827234

e-mail: sanjeevb@ashapura.com

Minerals industry has always been a major
stronghold of a Nation's economy and growth. The
activities associated with it can be exploration,
mining, processing, etc. which are of largely
scientific and technical nature and possess a high
degree of risk associated at each stage of activities.

To minimize these risks as well as increase
investment and enhance the business
opportunities, scientific inputs using various
analytical tools and testing facilities for exploration
of minerals and its processing improve productivity
and add value through product development are
the key for self-sustainable approach to Indian
Miningindustry.

Ashapura Group of Industries - Research and
Development Center (formally known as Innovation
and Knowledge Center) is a state-of-art analytical
facility and Mineral Processing facility at Bhuj,
Kutchh, Gujarat. Ashapura-R&D facility, covers
characterization and testing of areas such as
Mineral, Ceramic, Refractory, Cement, Water, Metal
etc. To work for multi-functional areas, dedicated
and technically competent staff provide wide range
of solutions, everyday to cater, the needs of various
industries such as Foundry, Castable, Qil,
Petrochemical, Paints, Plastic industries etc. A
complete property portfolio of a sample at the
laboratory scale will assist the R&D and production
team to make an informed decision about meeting
the specificrequirements of the customer.

[The author has completed his Doctorate in Material Science
from AMPRI, CSIR laboratory, Bhopal (M.P.) He is head of
Research & Development centre, Ashapura Minechem Ltd.
Bhuj]

Investigation of mineral's test sample is
carried out by evaluation of physico-chemical and
mineralogical properties. Extensive investigation of
minerals/material includes a) determination of
physical properties i.e. density, particle size and
distribution, morphology, compression and flexural
strength b) rheological properties such as
flowability, viscosity, casting rate c) optical-color,
brightness, whiteness d) thermal-decomposition
and dissociation e) surface properties-specific
surface area, pore size, volume and surface charge.

R&D Centre equipped with sophisticated
analytical tools and techniques includes a) X-ray
diffraction (XRD) for mineralogical analysis, b) X-ray
fluorescence (XRF) for chemical analysis,
c) Scanning Electron Microscopy (SEM) with
100,000 times magnification to 'see' morphology of
submicron particles d) particle size distribution
based on laser scattering and sedimentation
method, e) ICP technique for trace element analysis
down to ppb (parts per billion) level f) Differential
Scanning Calorimeter (DSC) and the rmogravimetry
(TG) tracks the temperature-induced changes in a
mineral sample g) BET surface area analyzer h) UV-
Vis spectrometer and i) Universal Testing Machine
(UTM) for crushing strength etc. The Testing facility
is also accredited by NABL (National Accreditation
Board for Testing and Calibration Laboratory) and
recognized through DSIR (Department of Scientific
and Industrial Research), New Delhirecognized.
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Rate of Minerals Testing by Gujarat Mineral Research Laboratory

PDPU Road, Near Solar Park, Raisan, Gandhinagar-382007.
E-mail: pmclab-cgm@gujarat.gov.in ¢ Tel.: 079-23271018

. : .
:L Minerals 1 m:lhﬂa!z:;fh &5-!_{;(:? ' Yotal Rs.

1 Aget [Misc) 2530 | 455 2985

2 Ball Clay 2090 " a7e 2466

3 Bauxite 2090 376 2466 |

4 Bentonite 2090 376 2466 |

5 Black trap | 2530 455 2985

6 Building Limestone 1| 1925 347 2272
7 Building Stone 1925 347 2272

8 Calcite 1925 347 2372

9 China Clay 2090 376 2466

10 Chalk 2090 376 2466

11 Clay 2090 T 376 2466

12 Dolomite _ 1925 , 347 2272 !

13 Fireclay 2000 | 376 2466 i
' 14 ' Flosper (Misc) 2530 455 2985 |
I 15 Granite (Misc) 2530 455 | 2985 |
| 16 Gravel {Misc) 2530 455 ! 2985 |
| 17 Gypsum 2310 | 416 | 2726 :

18 Laterite (Misc) 2530 | 455 2985 |
| 19 Lignite (Proximate) 980 ' 176 | 1156 !
| 20 Limestone Major 1925 347 2272

21 Limestone Minor 1925 347 2272 |
| 22 Mangranese Ore (Misc) 2530 455 2985

23  Marl 1925 347 L 2272
| 24 N.P.Clay 2090 376 - 2456
25 Ocher (Misc) 2530 455 2985

26 Ordinary Clay 2000 376 | 2486

27 Ordinary Sand 1925 347 2272

28 | Other Building Stone (Misc) 2530 455 2985
29 Quartz I 1025 347 2372
30|  Quartize 1925 | 347 2272
D31 Red Aoker (Misc) 2830 | 455 2985
32 Sand Stone | 1925 347 2272
[ 33 Silicasand | 1925 347 2272
l__a_a Soap Stone (Misc) | 2530 455 2985
i 35 Soft Murrum L 2090 376 2465
36 White Clay | 2090 376 2466
l:- 37 Specific Gravity ' 305 55 330 o
38 | Specific Gravity (Petra) 65 12 77
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SCHEDULE — A

TESTIN ES FOR. CHE Y
Sr | Nameofthe | Only Following redical; | Rateper |G T Total Reguired |
Mo, Mineral | will be Sample T ¥ Rs Chuantity
determined {Rs.)
] Lime stone | 510y, Ry03, Al;Oy, FeyOn, | 1925=00 | 347 2272 500Gm
TiOy, Ca0, Mg0, Nay0,
K;0,LOL,
2 Bauxite Si0n, R203, Al:Os, FeO,, | 2090=00 176 2466 S00Gm
TiCy, Ca0), MO, NazO,
- K0, LOL ! ]
3 Gypsam Si0h, B203, ALk, Fe, O, | 1925=00 347 2272 S(0Cm
TiOy, Ca0, Mg0, LOI,
80, Hy0.
4 Gypsum 510y, Ry03, Ay, FegOs, | 2310=00 416 2726 SHGm
TiCh, a0, MgO, NaO,
K0, LOI,
500, Hy0.
5 Clay S0, B3, AlDy, Feglh, | 2090=00 376 2466 S00Gm
Tily, Cald, Mg, Nay0,
| K0, LOL, 505,
6 | Cuartz S0y, Ra03, ALy, FeyOy, | 1925=04 347 2272 S004Gm
Sand sione | TiOy, CaO, MgO, Na:0,
Silica sand | K;0, LOL, 50y,
7 | Miscellaneous | Silly, Ry03, Al;Oy, Feyy, | 2530=00 | 455 2985 S00Gm
Ti0s, Ca0, Mg0, Na:0,
K30, LOL, 50y, P,0,.
] First Radical 440=00 79 519 S00Gm
] For every extra 330=00 59 389 S(0Gm
Radical
SCHEDULE - B

TESTING CHARGES FOR PHYSICAL TEST OF CLAY SAMPLE

Wame of Test " Rate per EnS5T | | Tetal Re | Required
I | TesRs | e - Quantity
1 | Becovery 11.3@&1&:?51.;&1& | 4930-00) | 987 5045 10K
| _ | levigation plagy : I R
2 [k:]ml.ﬂm.ﬁm.a__;l examringtion 145-00 | 26 171
1 | Slaking Nature 4500 26 171 |
|4 [ Plasticity by hand feel [@so0 %6 [191 |
5 | Water of piasdeity 145-00 F 171 |
fi | Diry liner shrinkege LS00 | 24 171 |
7 | Fired properties al 90000 Faoson 466 i
() Colour & Visual Examination | | |
{b) Linear Shrinkage |
{} Water Ahsorption | | 1.UKg
{d) Vitrification | | |
B | Fired properties at 125000 " S10-00 fo2 a2 |
{d) Colour & Visual Examination | |
{b) Linesar Shrinkage | | |
i Water Absorplion
{d) Vit fization | - |
U | Grit content 375-00 68 |443 |
10| Wersieveanalysis  [340-00 6l a0
| 11| Arterberg’s Number L 910-00 = I U1 S
12 | Bulk Density 175-00 2|27
13 | Whiteness 145-00 6 171
14 | Exchangeable Car+ion TS0 1129 R




SCHEDULE —C

TESTING CHARGES FOR PHYSICAL TESTS OF BENTONITE

SAMPLES
SrNo. | Name of test Rate pex Test [ oz ¢ Total
(Rs.) e 4 Rs.
1 (a) Dry fineness 75 microns or 150 microns 250=00 45 295
{by Or any ope gieve 230=00 43 '| 295
(¢} Dry fineness ( two sieves) 36500 66 431
L (4] Set of five sieves 405=00 73 478 |
Z Wet fineness . ™ 365=00 71 166
3 Gel value Type-1 or 2 | 305=00 55 360
4 | Swelling Power (index} | 2106=00 38 248
5 1 Liquid Limit 725=00 131 -856
6 | Fiterloss L 37500 | 68 443
7 | Specific Gravity E 160
| ] | P value 150=00 | 27 v o
% | Base exchange capacity{ BEC) 76000 | 137 S
' 10 | Moistre 22000 40 260
[ 1t | viscority 1
| | (@) Dial reading ax 300 RPM or 600 REM sap=00 | 97 637 |
{b) Both 300 RPM & 600 RPM 585<00 | 107 702
| | tc) Plastic Viscocity 565= 00 107 w02
I | (d} Yield Peint 59500 107 w02 |
I i e
|12 ] Oil Absorpfion [ 21500 - | 38 254
13 | Excnangeable Cat+on T15=00 129 844
14 Grit Content L A40=0) al 401
| 15 Particle size by Malvern 780=00 1410 | %
SCHEDULE - D
TES C FOR PETROGRAPHY ANALYSIS
Sr No. | Nanme b the Rateper | @S I| Total Required !
) Sample 1% ¥ ! Rs Cluantity -
.Y ®sy | &~ |
I | Petrography Study |
| Report | 46500 ! B4 549 H0Gm
I | .
"2 | Coutting Polishing |  270.00 49 310
Study Report
3 Spacifie Gravity 065.00 12 T
1 Comprehensive 0000 | 72 472 |'
Strength o
5 Hardness Study 065.00 12 77
Beport
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S No. TEST Testing charges/Rs.
(Per lot)
1. Complete chemical analysis 4600
Mineral Analysis by XRD(with 2280
qualitative phase analysis)
3. Mineral Analysis by XRD(without 1530
phase analysis)
4. Particle size Analysis(PSA) 1750
5. Thermo Gravimetric Analysis and 2300
Differential Thermal analysis Up to
1200°C (TG-DTA)
6. Sieve Analysis: One Sieve 520
7. Dry Sieve Analysis: Set of Sieves 4 to 5 950
Sieves.
8. Wet Sieve Analysis: Set of Sieves 4 to 1050
5 Sieves.
9. Grit content: on 300/350 mesh. 520
10. Water of Plasticity 450
11. Atterberg Number 950
12. Slaking nature 300
13. Fabrication of Ceramic article by 920
extrusion(for testing dry & fired
Shrinkage & MOR)
14. Dry Linear Shrinkage 460
15. Dry MOR 700
16. Firing at 1200°C/2hr. 2300
17. Fired Linear Shrinkage 460
18. Water absorption 700
19. Whiteness Index and Colour co- 920
ordinates (Raw or Calcined Clay)
20. Pyrometric Cone Equivalent (PCE) 2300
21. pH Value 350
22. Clay Levigation (10K g) 2300
23. Rheological test for electrolyte 1725
Demand, determination of pint weight,
fluidity, Thixotropy and casting
thinness etc.
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SCHEDULE - E
TESTING CHARGES FOR LIGNTITE/COAL/GRAPITITE

| Sr. No. Name of the test ! Rate per ! t‘.fSTf Total
. Sample Ciug v Rs
| (Rs.) i !
R | Moisture 220=00 40 260
~ 2 | Volatile Matter [ 255-00 [ 46 301 |
3 | Ash - 220=0 40 260
4 | Calorific Value | s80=00 | 104 | 684 |
"5 "Moisture+ Volatile 980=00 176 1156
Matter+Ash+Calorific | : i
i Value+Fixed Carbon o . )
6  Different forms of Sulphur | 1430=00 257 1687
B {As per General Rates) |
7 | Ash Analysis for Co2780=00 | 500 ! 3280
| 8i0,, R;03, Al 05, Fe,0s, _
; Ti0,, Ca0, MgO, Na.0, i '
| K;0, LOL 80;, P,Os,Mn. | -

MINERAL VALUE ADDED PRODUCTS PROJECTS

Concepts to Commissioning

. Sourcing raw materials with acquisition of captive mines / quarry.
. Selection of equipments, machineries, machineries with evolution of flow — sheet of mineral processing.
«  Technology tie — ups
. Mineral projects feasibility AND MINERAL PROJECTS PROFILE.
. Marketing for the end — product and minerals.
«  Appraisal of Laboratory Analysis & eraction..
. Geological mapping, Industrial mineral prospecting.
. Mineral trading.

Please contact for more details :-

J.V. BHATT
Mineral Consultant
Ex-Additional Director, Commissioner of Geology & Mines, Government of Gujarat,
Ex- General Manager, Industrial Extension Bureau (INDEXTb), Gandhinagar
Panel Expert : GITCO Ltd.,

J.V. BHATT
Mineral Consultant

BHUVANESHVARI MINERAL CONSULTANCY
212, Sur-Sarthi Business Management Centre, Opp. Central Bank of India, Ambawadi Circle,
Ahmedabad — 380006. Phone : (079) 2646 5570 Mob.: 99798 66097
Email : jyvbhattmc@yahoo.com, Website : www.jvbmineralprojects.com
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Clay Testigng Charges

Central Glass and Ceramic Research Institute

168/169, G.I.D.C., Industrial Estate, Naroda, Ahmedabad-382330.
Tel. No.: 079-22823345 e E-mail: siccgcrinc@cgcri.res.in

S No. TEST Testing charges/Rs.
(Per lot)
1. Complete chemical analysis 4600
2. Mineral Analysis by XRD(with 2280
qualitative phase analysis)
3. Mineral Analysis by XRD(without 1530
phase analysis)
4. Particle size Analysis(PSA) 1750
5. Thermo Gravimetric Analysis and 2300
Difterential Thermal analysis Up to
1200°C (TG-DTA)
6. Sieve Analysis: One Sieve 520
7. Dry Sieve Analysis: Set of Sieves 4 to 5 950
Sieves.
8. Wet Sieve Analysis: Set of Sieves 4 to 1050
5 Sieves.
9. Grit content: on 300/350 mesh. 520
10. Water of Plasticity 450
11. Atterberg Number 950
12. Slaking nature 300
13. Fabrication of Ceramic article by 920
extrusion(for testing dry & fired
Shrinkage & MOR)
14. Dry Linear Shrinkage 460
15. Dry MOR 700
16. Firing at 1200°C/2hr. 2300
17. Fired Linear Shrinkage 460
18. Water absorption 700
19. Whiteness Index and Colour co- 920
ordinates (Raw or Calcined Clay)
20. Pyrometric Cone Equivalent (PCE) 2300
21. pH Value 350
22. Clay Levigation (10K g) 2300
23. Rheological test for electrolyte 1725
Demand, determination of pint weight,
fluidity, Thixotropy and casting
thinness etc.
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Details of Testing Facilities Available

Gujarat Engineering Research Institute
GERI Compound, Race Course, Baroda-390007. Tel. No.: 0265-2313412 e E-mail: geribrd@rediffmail.com

Geo Mechanics Division, Vadodara

Sr. .. . .
No Name of Sub Division Material Test Details / Name of Test
1. | Rock Mechanics Laboratory Rock Physical Properties:
e True Sp. Gravity
e Porosity
e Density

e Water Absorption

* Slake Durability test

Engineering Properties:

e Unconfined Compressive Strength Test

e Triaxial Test

e Brazilian test

e Point load index Strength Test

Field Test

* |n situ rock mass test

* Plate load test for evaluating modulus of
elasticity and bearing capacity of rock
mass.

e Shear test for evaluating shear
parameters of rock mass

e Anchor pull out test

Petrological Laboratory Engineering Geology Division, Geri, Vadodara

Testing Rate of Rock

Name of Tests 2020-21 Govt. Pvt.
(A) Petrographic

(1) Microscopic examination of rock 2172 2606
(2) Megascopic examination of rock 360 420
(B) Petrographic analysis of natural aggreagates

(a) 80 mm 1155 1386
(b) 40 mm 1155 1386
(c) 20 mm 1155 1386
(d) 10 mm 1155 1386
(e) 4.75 mm 1886 2239
(f) 2.36 mm 1886 2239
(g) 1.18 mm 3202 3842
(h) 600 micron 3202 3842
(i) 300 micron 4497 5396

Rate are sanctioned for year 2020-2021

)¢ et dosg] A R1Aet @ uifsioy ufBis| @ AHIsAloiR-[SAi2, 00



@D

HD Microns Limited
Mines Owner & Minerals Processor

China Clay / Kaolin

Hydrous Kaolin - Calcined Kaolin
Spray Dried Kaolin - Meta Kaolin

Mineral that Enrich your Product Value

Paper | Paint | Fiber Glass

Plastic | Rubber | Ceramics

- Ultra Modern Manufacturing Unit.
- Under One Roof Hydrous - Spray Dried - Calcine China Clay.
- Highly Superior Products as a result of advance R & D Facility.

Your Product is our testimony

Head Office ————— Ahmedabad Office
HD House, Pooja “A”, 225-227, Platinum Plaza,
Above ICICI Bank Limited, Judges Bunglow Road, Bodakdev,
Bhuj-Kutch 370001. Gujarat-India Ahmedabad 380054. Gujarat-India
Phone : +91 2832 251135/251071 Phone : +91 79 26858937
Fax : +91 2832 224518/250937 +91 79 40035941
E-mail : lead@hdmicrons.com Fax : 491 79 40035941

www.hdmicrons.com
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MAY ALL BE HAPPY

GHCL Limited's C5R wing, GHCL
Foundation Is involved In various nead

based developmental initiatives which
:and harmony to the lives of
maore than 1.5 lakh housseholds. The key
areas of focus are healthcare,
agricutture and animal husbandry and
education and skill development.
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ESTD. 1962

From:

GUJMIN INDUSTRY ASSOCIATION

Reg. No. GUJ/15299/AHMEDABAD, UNDER SOCIETY ACT, 1860

2nd Floor, Marble & Mineral Chambers, B/h D.K. House,
Mithakhali, Ahmedabad-380006 (Gujarat). Tel: 079-26427047
E-mail: guimin@gmail.com | Website: www.gujaratmineral.org
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