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«{w¾MÚkk™uÚke

©e …e. yu™. hkð
«{w¾

{k™™eÞ  ‚ÇÞ©eyku,

ykÃk ‚ðo ‚{ûk yk ¾r™s Ãkrºkfk™ku r{™h÷ xuMxª„ rðþu»kktf 
hsq fhŒkt yk™tË™e ÷k„ýe y™w¼ðwt Aw. yk rðþu»kktf ¾r™s 
Wãku„fkhku™u ¾r™sku™e {qÕÞðŠÄŒ ÃkæÄrŒ {kxu WÃkÞku„e Úkðk 
Ãkk{þu. 

AuÕ÷k fux÷kf {rn™kyku{kt fkurðz 19 ™k rðïÔÞkÃkeÞ 
Vu÷kðk™u fkhýu ¼khŒ ‚rnŒ rðï™k Œ{k{ ûkuºk™k Sð™ Ãkh 
yfÕÃÞ y™u y¼qŒÃkqðo ‚tfx ‚òoÞwt Au. ykŠÚkf rðfk‚{kt 
½xkzku y™u ¾kýfk{ y™u Œu™e WíÃkkË™ ûk{Œk™k WÃkÞku„ 
nuX¤ yÚkoŒtºk™u ƒnw-Ãkrh{kýeÞ Ãkzfkhku™ku ‚k{™ku fhðku Ãkze 
hÌkku Au. 

÷kuf zkW™™kt Ãkzfkhs™f y™u r™ýkoÞf ‚{Þ Ëhr{Þk™ Ãký, 
¾kýfk{™e «ð]r¥kyku™u ykð&Þf ‚uðkyku™k ¼k„ YÃku 

æÞk™{kt ÷E™u Œu{™e fk{„ehe [k÷w hk¾ðk™e {tsqhe ‚hfkhu 
ykÃke nŒe. ¼khu {w&fu÷eyku nkuðk AŒkt, ¾kýfk{ ûkuºku òŒu s 
Œu™k f{o[kheyku, ‚{wËkÞ y™u yLÞ rnM‚uËkhku™e ‚÷k{Œe 
y™u ‚w¾kfkhe™e ‚whûkk {kxu fzf ‚÷k{Œe™kt Ãk„÷kt ¼he 
þõÞ Œux÷e nËu ¾kýfk{™e «ð]r¥kyku [k÷w hk¾ðk™k 
«ÞJku™e [Ãk¤Œk y™u rMÚkrŒMÚkkÃkfŒk ‚kÚku «rŒ‚kË ykÃÞku 
nŒku.

¼ki„kur÷f ÿrüyu, ¼khŒ ‚{]Ø ¾r™s ‚t¼kð™k ÄhkðŒk 
nkuðk AŒkt, Ëuþ Œu™e ‚t‚kÄ™ ‚t¼rðŒŒk™ku ÷k¼ ÷uðk{kt 
‚ûk{ ÚkÞu÷ ™Úke. 

¾r™s ‚t‚kÄ™ku™k yÃkqhŒe þkuÄ¾ku¤ y™u Œu™k Ãkrhýk{u 
ykuAk ðÃkhkþ™u ÷eÄu, rðþk¤ ¾r™s ‚t¼kð™k nkuðk AŒkt, 
ykÃkýku Ëuþ ¾r™s ‚{]Ø Ëuþku™e ‚h¾k{ýeyu ¾r™s ûkuºk{kt 
hkufký ykfŠ»kŒ fhðk{kt ‚ûk{ ™Úke. 

'ykí{r™¼koh ¼khŒ' {kxu ¾ký {tºkk÷Þu ¾k™„e ûkuºk™e 
{kuxe ¼qr{fk {kxu ¾ký ûkuºku {k¤¾kfeÞ ‚wÄkhk ÷kððk™ku 
r™ýoÞ ÷eÄku Au Œu ¾qƒ s ‚tŒku»k™e ðkŒ Au. y™u hkus„kh™e 
Œfku W¼e Úkþu. furÃxð y™u ™ku™-furÃxð ¾kýku ðå[u™ku ŒVkðŒ 
Ëqh fhðk, ¾r™sku™e ®f{Œ ™¬e fhðk y™u MxuBÃk zâwxe™u 
Œfo‚t„Œ ƒ™kððk WÃkhktŒ District Mineral Founda�on 

y™u Na�onal Mineral Founda�on ™e fk{„ehe™e 
‚{eûkk™e sYhe Au. yk ‚wÄkhk ¾kýfk{™k ûkuºk™u VheÚke 
SðtŒ ƒ™kðþu, ¾k‚ fhe™u ytŒrhÞk¤ rðMŒkh y™u 
ykrËòrŒ rðMŒkhku{kt hkus„kh™e Œfku{kt ðÄkhk ŒhV Ëkuhe 
sþu.

¾r™s fL‚uþ™™e {tsqhe ykÃkðk {kxu nhkS ÃkæÄrŒ Ëk¾÷ 
fhu÷ Au Œu™u nðu 6 ð»ko sux÷ku ‚{Þ ÚkE „Þu÷ Au. su{kt yíÞkh 
‚wÄe, ¾r™s ‚t‚kÄ™ku™k ÍzÃke rðfk‚ y™u WÃkÞku„ {kxu yk 
ÃkØrŒ RråAŒ Ãkrhýk{ ÷kððk{kt ‚ûk{ ƒ™ðk Ãkk{u÷ ™Úke.  
su™e ¾ký {tºkk÷Þ îkhk nhkS fhe hnu÷k ç÷kuõ‚™k ðnu÷k 
rðfk‚ {kxu «r¢Þk{kt ÍzÃk {kt„e ÷u Au. ðiÄkr™f {tsqhe ‚kÚku 
¾r™s ç÷kuõ‚™e ykuVh fhðk {kxu ¾ký {tºkk÷Þ™k 
ŒksuŒh™k r™ýoÞÚke, nhkS fhðk{kt ykðu÷e ¾kýku{ktÚke 
«khtr¼f WíÃkkË™ {kxu ‚t¼rðŒ rƒzhku îkhk ðÄw y™u 
MÃkÄkoí{f ¼k„eËkhe y™u hkufkýfkhku™ku rðïk‚ ‚tÃkkrËŒ fhe 
þfkþu. 

ƒkuõ‚kEx™k rfM‚k{kt, yuõ‚Ãkkuxo zâwxe yuzðu÷kuh{™k Äkuhýu 
15% ™k Ëhu ÷uðk{kt ykðu Au. suÚke ™ku™ {ux÷kursf÷ „úuz™k 
r™fk‚™u «rŒfq¤ y‚h fhe Au. Ãkrhýk{u, „wshkŒ hkßÞ™k 
‚tÏÞkƒtÄ ™k™e ƒkuõ‚kEx ¾kýku ƒtÄ ÚkE „E Au yÚkðk ¾qƒ 
ykuAe ûk{ŒkykuÚke fkÞohŒ Au. suÚke  ƒkuõ‚kEx™e r™fk‚ 
Ãkh™e r™fk‚ zâwxe 15% hf{ ÃkhŒ ¾U[e ÷uðk{kt ykðu Œku ƒtÄ 
ƒkuõ‚kEx ¾kýku VheÚke þY Úkþu. hkus„khe™e Ãkw™:MÚkkÃk™ 
y™u rðËuþe nqtzeÞk{ý ykðf «kó Úkþu WÃkhktŒ hkßÞku™ku 
{nu‚q÷e ykðf{kt ðÄkhku Úkðk Ãkk{þu. 

¼khŒeÞ ¾kýfk{ ûkuºk Ãkh st„÷™e s{e™™k ‚ðuoûký y™u 
{kR®™„, nhkS «er{Þ{, ÃkhVku{oL‚ r‚õÞkurhxe, hkuÞÕxe 
Ãkh Syu‚xe, zeyu{yuV y™u yu™yu{Rxe, MxuBÃk zâwxe suðk 
yLÞ fhðuhk™wt ¼hÃkwh Ëƒký Au. xfkW rðfk‚ {kxu ¾kýfk{ 
ûkuºku fhðuhk {k¤¾k™u Œfo‚t„Œ ƒ™kððk y™u Wãku„ku {kxu 
‚ŒŒ fk[k {k÷ ‚whûkk™e ÿrüyu ÷ktƒk „k¤k™k ÷k¼ {u¤ððk 
{kxu sYhe Au. 

WÃkhkuõŒ Œ{k{ rð„¥ku R™Ãkwx fk[k {k÷, {qze [esku y™u 
‚uðkyku y™u hkuÞÕxe Ãkh™k Syu‚xe Ãkh ðu[ðk {kxu ÷k„w Ãkzu 
Œu s Ëhu ð‚q÷ðk{kt ykðu Œuðk ‚wÄkhk ykð~Þf Au.

yk ¾r™s Ãkrºkfk™ku r{™h÷ xu®Mx„ rðþu»kktf «r‚æÄ fhðk{kt 
yu‚kur‚yuþ™ ™k ©e su.ðe. ¼è, ¾r™s ‚÷knfkh ™k 
yk¼khe Aeyu. ykÃk ‚ki™k ‚nfkh ™e yÃkuûkk ‚n.
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ŒtºkeMÚkk™uÚke

©e su. ðe. ¼è

 (yu[.yu‚‚e.)
(r{™h÷ fL‚ÕxLx)

{k™Ë Œktrºkf ‚÷knfkh – „wsr{™ ELzMxÙe yu‚kur‚Þuþ™

({ku.) 9979866097

 “hküÙeÞ ¾r™s™erŒ” ŒÚkk “„wshkŒ ¾™es™erŒ 
2003”{kt fk[kt ¾r™s™k ðu[ký ŒÚkk r™fk‚™u «kuí‚kn™ 
yÃkkÞwt ™Úke. ¾r™s ykÄkrhŒ ƒnw{qÕÞ ÃkuËkþku™kt WíÃkkË™ 
‚tfw÷ Q¼kt fhðk Ãkh ðÄw Íkìf ŒÚkk ¼kh {qfðk{kt ykðu÷ Au. 
„wshkŒ ‚hfkh™k “ðkEƒúLx-2019” ŒÚkk ÃkAe™k 
{nkuí‚ðku{kt ¾r™s Wãku„{kt {qzehkufký ykf»koðk «ÞíLkku 
fhkÞk Au. fk[, r‚hkr{f, r‚{uLx ûkuºku ™ðkt ‚tfw÷ hksÞ{kt rðï 
fûkk™kt Q¼kt ÚkÞkt Au. yk ‚tfw÷ {kxu™kt fk[kt ¾rLks õ÷u, 
rMkr÷fk ‚uLz, [w™kLkk ÃkÚÚkh™ku hksÞ{kt rðÃkw÷ sÚÚkku ŒÚkk 
fwËhŒe ðkÞw™kt #Äý ‚nkÞYÃk ÚkÞu÷ Au. 

 ¾r™s ykÄkrhŒ ƒnw{qÕÞ ÃkuËkþku™kt ‚tfw÷™u fk[k 
¾r™s™e ŒÚkk Œu ykÄkrhŒ ÃkuËkþku™k „wýÄ{kuo [fk‚ðk 
«Þku„þk¤k{kt ykÄwr™f WÃkfhýku™e ykð~ÞfŒk ÚkE Ãkzu Au. 
hkßÞ{kt fkÞohŒ C.S.R.I.™e ¼kð™„h ŒÚkk ™hkuzk ¾kŒu™e 
«Þku„þk¤kyku {eXwt, r‚hkr{f r‚ðkÞ ¾r™s™e „wýð¥kk 
[fk‚ýe, «kÚkr{f ûkuºku WíÃkkË™ {kxu fkÞoþk¤k (Pilot 
Laboratory) Q¼e fhe Au.

 fr{þLkh ykuV Syku÷kuS yuLz {kR®™„™e “„wshkŒ 
r{™h÷ rh‚[o yuLz zuð÷Ãk{uLx ‚ku‚kÞxe «Þku„þk¤k” 
„ktÄe™„h ¾kŒu fkÞohŒ Au. «Þku„þk¤kyku ¾r™s™k ¼kirŒf 
ŒÚkk hk‚kÞrýf „wýð¥kk™e [fk‚ýe fhe ¾k™„e ŒÚkk ònuh 
ûkuºk™e {k„ Ãkqhe fhu Au.

 ¾k™„e ûkuºku “ykþkÃkwhk „úqÃk, 20{kE¢ku™, „wshkŒ 
{rÕx „úu‚ fur{fÕ‚ ftÃk™e”™e yktŒrhf «Þk„þk¤kyku 
™k{ktrfŒ Au. Wí¾™™fkhku ŒÚkk ¾™es Wãku„fkhku yktŒrhf 
„]n«Þku„þk¤k hk¾e fk[k{k÷ ŒÚkk WíÃkkrËŒ ÃkuËkþku™e hkus 
ƒhkus™k ™{q™kyku™wt ¼kirŒf ŒÚkk hk‚kÞrýf Ãk]Úk¬hý fhe 
hküÙeÞ ŒÚkk yktŒhhküÙeÞ ƒòh nkt‚÷ fhu Œuðe yÃkuûkk 
h¾kÞ Au.

 hküÙeÞ ŒÚkk hkßÞ ‚hfkh™e ¾rLks™erŒ™k WÆuþku 

fkÞohŒ fhðk ¾r™s ykÄkrhŒ ƒnw{qÕÞ ÃkuËkþku™k «kÚkr{f ÷½w, 
‚qû{ WíÃkkË™ûk{Œk ÄhkðŒe fkÞoþk¤k™e ¾U[ «ðŒkoÞ Au. 
¾r™s Wãku„÷ûke, «ò{kt áZ rðïk‚ ŒÚkk hkufký ykf»koðk 
WÃkhkuõŒ Ãkkt¾™e hkßÞ ‚hfkhu «Þku„þk¤k ‚kÚku fkÞoþk¤k 
(workshop) Q¼e fhðe ykð~Þf Au.

 ‚tfr÷Œ ¾r™s Wãku„ økúqÃk, ™rð™efhý, ÃkûkktŒhý, 
(Expansion & Diversifica�on) {kxu ykÄwr™f Œktrºkf 
rðãk yÃk™kðe ¾r™s ykÄkrhŒ ƒnw{qÕÞ ÃkuËkþku {kxu ÔÞkÃkkhe 
Äkuhýu WíÃkkË™™kt ‚tfw÷ MÚkkÃkðk ÷½w ŒÚkk Mkqû{ ÃkuËkþ WíÃkkË™ 
îkhk B.S.I. ŒÚkk I.S.I. Äkuhý™e ÃkuËkþ™e „wýð¥kkÚke rðïk‚ 
ŒÚkk {qzehkufký™e Ãknu÷ fhðk™e rntB{Œ ŒÚkk ûk{Œk Q¼e 
ÚkkÞ Au.

 ‚wr[Œ Ãkkt¾™k y¼kðu ‚ûk{ ¾r™s Wãku„fkhku{kt 
rntB{Œ ŒÚkk rðïk‚ «ðŒoŒku ™Úke.

 ¾r™s «ku‚u‚hku™u R™ nkW‚ «Þku„þk¤k™kt ‚kÄ™ku™e 
òýfkhe, VkÞËk y™u heŒ™k ƒnku¤k ¿kk™ {kxu ‘¾r™s 
Ãkrºkfk’™k ¾k‚ “r{™h÷ xu®Mx„” rðþu»kktf{kt ykðhe÷uðkÞu÷ 
Œs¿kku™k ÷u¾ òýfkhe íkÚkk Ëkuhðýe {kxu hkßÞ ‚hfkh ‚qr[Œ 
(Pilot Tes�ng Wing) Q¼e fhðk ykÞkus™ fhu Œu 
rËþk‚q[™ fhkÞu÷ Au. rðþu»kktf{kt hkßÞLke «Þkuøkþk¤kykuLkkt 
Ãk]Úk¬hýLkk ËhkuLke rðøkíkku íkÚkk Ãk]Úk¬hýLke rðøkíkku ykðhe 
÷uðkÞu÷ Au.

 òLÞwykhe-{k[o-2021 {kt “fk[ Wãku„™k fk[k {k÷ 
™ku rðþu»kktf” fhðkLkwt ykÞkus™ Œtºke {tz¤u ™¬e fhu÷ Au.

 ðk[fð]tË™k yr¼«kÞ ŒÚkk ‚q[™ Œtºke {tz¤ Mðefkhþu 
ŒÚkk ‘¾rLks Ãkrºkfk’Lku ðÄw “Œktrºkf ‚ûk{” ƒ™kððk «ÞíLkku 
fhþu.
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Abstract

CSIR-Central Glass & Ceramic Research Ins�tute, 
Naroda Centre is known for its exper�se in Tes�ng, 
Training and Research & Development in the area of 
ceramic raw materials and finished products. In the 
present paper, importance of iden�fica�on 
minerals present in raw materials used in the 
manufacturing of ceramic products have been 
discussed. Mineral iden�fica�on of two iron rich 
clays were determined with the help of chemical 
analysis, XPRD and TG-DTA tes�ng facili�es available 
at CGCRI, Naroda Centre, Ahmedabad and 
described in detail. Studies showed that one clay is 
rich in kaolinite, hema�te and quartz along with low 
intense peaks of muscovite. Second clay was found 
to be a mixture of kaolinite, illite, muscovite, 
smec�te and illite-smec�te. Physical proper�es of 
clays were known to be depend upon the type and 
amount of clay and non-clay minerals. Hence, 
iden�fica�on of minerals will help us to decide for 
which manufacturing process, the inves�gated clays 
could be u�lized.

1.  Introduc�on

Technical proper�es of ceramic products are mainly 
influenced by chemical and mineralogical 
composi�on 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 selec�on of raw 
materials for a par�cular manufacturing process for 
a par�cular 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, 
�les, crockery ware, sanitary ware, low or high 

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 tradi�onal ceramic products are kaolinite, 
illite and smec�te. Out of these, kaolinite mineralis 
known as refractory in nature and reported to have 
good rheological proper�es. However, illite and 
smec�te are known as low mel�ng minerals (less 
refractory in nature). Illite is reported to have good 
rheological proper�es. However, smec�te based 
clay minerals are reported to have higher viscosity 
and thixotropy and hence unsuitable for cas�ng slip 
forma�on (Ayadi et al., 2013, Mikhalev and Vlasov, 
2007). Some of the non-clay minerals present in 
clays are hema�te, quartz, calcite etc. Selec�on of 
methods and successfulness of beneficia�on 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 
of iron. However, if we know in which mineral form it 
exist, we can plan the method for beneficia�on. i.e. 
if it exist in the form of free iron or magne�c iron 
oxide form, it can be easily removed by magne�c 
separa�on. If it exist in the form of non-magne�c 
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 beneficia�on 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 applica�ons, calcined clay without 
mullite phase is desired and in some other 
applica�ons, calcined clay having mullite phase may 
be desired. In such condi�ons, mineral analysis is 

[The authors is currently Principal Scien�st in CSIR-Central 
Glass & Ceramic Research Ins�tute (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 
Solanki is a Present Director of the Ins�tute.]
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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 iden�fy it 
by chemical analysis only. Mineral analysis by XRD 
will clearly show in which forms calcium based 
s a m p l e  ex i st s .  TG - DTA  a l s o  s u p p o r t s  by 
differen�a�ng the mass loss temperature of 
different forms of minerals.

Clay-based ceramic products are formed a�er firing 
at a par�cular temperature, which may vary 
depending on the desired ceramic proper�es. Their 
firing range and proper�es also depend on the 
nature, type and amount of clay and non-clay 
minerals present in clay.  Clay minerals on hea�ng 
undergo var ious transforma�ons such as 
dehydra�on (loss of absorbed water), de-
hydroxyla�on (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 hea�ng and may also react with the 
decomposed clay minerals. All these reac�ons 
influence the densifica�on behaviour and fired 
ceramic proper�es of clays as well as clay-based 
ceramic products (Grimshaw, 1971; Venturelli and 
Paganelli, 2007). Hence, iden�fica�on of the 
mineralogical composi�on of a clay (raw material) 
and finished product is essen�al to evaluate their 
physical proper�es (Murray, 2000).

Some of the tes�ng facili�es available for 
iden�fica�on of minerals are XRD (X-Ray Diffrac�on) 
and TG-DTA (Thermo-Gravimetry and Differen�al 
Thermal Analyses).Chemical analysis is also 
important for iden�fica�on of minerals. All these 
are complementary techniques. XRD/XPRD could 
provide informa�on such as iden�fica�on and 
quan�fica�on of minerals (crystalline phases) and 
amorphous phases. In TG-DTA analysis, TG provide 
informa�on on mass loss occurring in sample while 
hea�ng from room temperature to desired 
temperature. However, DTA gives informa�on on 
type of reac�ons in sample such as dehydra�on, 
dehydroxyla�on, crystalliza�on (spinel/mullite 
forma�on in the case of clays), oxida�on of 

carbonaceous ma�ers, mel�ng etc., in terms of 
endothermic (downward) or exothermic (upward) 
peaks. In this paper, we have tried to explain how 
much effec�ve is these techniques to iden�fy the 
minerals present in 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 characteriza�on 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 igni�on (LOI) was 
measured from total weight a�er igni�on at 1000°C 
for 2 h.

XRDhas been carried out using a Rigaku Ul�ma IV 
diffractometer, with Ni-filtered CuKα1 radia�on (λ = 
1.54Å), opera�ng at 40kV and 40mA. Diffrac�on 
pa�erns were recorded using slit size - 0.5°, at a step 
size of 0.02° 2θ at a scanning speed of 10° per 
minute. X-ray diffractograms of the two clay 
samples were recorded between 5-70°2θ. 

TG-DTA of samples were carried out using a 
simultaneous TG-DTA Analyzer (Model: 6300, Seiko 
Instruments Ltd., Japan) on bulk clay sample (-75 
μm) by hea�ng up to 1100°C at a hea�ng rate of 
10°C per minute and using calcined Al2O3 as 
reference material in air.

Various types of clay and non-clay minerals can be 
d ifferen�ated  by  the  percentage  of  loss 
corresponding to each reac�on in TG and 
temperature at which the endothermic or 
exothermic peak occurs in DTA.  The mass loss is in 
accordance with the varia�on in the content of a 
par�cular minerals in these raw samples. 

3. Results and Discussions

3.1 XRD of Clays

XRD pa�erns of bulk samples of clays marked as “a” 
and “b” are shown in Fig.1.
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It is evident from Fig.1a and Fig.1b that XRD of clay 
marked “a” (Fig.1a) showed prominent reflec�ons 
assigned to clay mineral kaolinite along with illite 
and/muscovite (mica) and non-clay mineral 
hema�te and quartz. Whereas, the clay marked “b” 
showed only weak reflec�ons of kaolinite, 
illite/muscovite (mica), illite-smec�te and smec�te. 
Out of the two clays, intensity of reflec�ons of 
quartz was higher in the case of clay marked “b” 
compared to “a” and intensity of hema�te 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 inves�gated clay samples 
are shown in Fig.1.

Table 1: Chemical Analysis of Bulk Clay Samples

It is evident from the chemical analysis (Table 1) that 
SiO₂ and Al₂O₃ are the most predominant oxides 
followed by Fe₂O₃ in the inves�gated clays. The SiO₂ 
content was lowest in the case of clay marked as “a” 
and highest in the case of clay marked as “b” and 
Al₂O₃ content vice versa. It is reported that high 
propor�on of SiO₂ and low Al₂O₃ was typical of 

Fig. 1 XRD of clays a) kaolini�c and b) Micaceous.

Chemical Constituents 
 

(Mass %) 

a
 

b
 

SiO2 47.30 58.60 
Al2O3 22.35 16.96 

Na2O 0.27 0.83 

K2O 0.80 1.80 

Fe2O3
 18.50 8.50 

TiO2
 

1.27
 

0.85
 

CaO
 

0.99
 

2.09
 

MgO
 

0.08
 

0.16
 

Loss on Ignition (1000˚C/ 2h) 7.91
 

8.10
 

SiO2/Al2O3

 

2.11
 

3.46
 

samples containing lower percentage of kaolinite 
and vice versa (Dondi, 2001). The higher SiO₂ 
content in clay marked as “a” and “b” could be 
associated with quartz as evident from XRD results 
(Fig.1). The SiO₂/Al₂O₃ mass ra�o was found to be 
2.11 and 3.46 for clay marked “a” and “b”, 
respec�vely (Table – 1). This ra�o 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 (Na₂O + K₂O) is high in 
clay marked “b” compared to clay marked as “a”, 
which could be a�ributed to presence of more 
amount of low mel�ng 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 proper�es (Bain, 1987), 
alkali bearing minerals are also known for their low 
temperature mel�ng proper�es.  

According to Table 1, Fe₂O₃ 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 hema�te was of higher intensity in 
clay marked as “a” and of lower intensity peak in clay 
marked as “b”. TiO₂ content was found to be 1.27 
and 0.85 wt. % in clay marked as “a” and “b” 
respec�vely and it could be a�ributed to presence 
of anatase and or ru�le. The peaks corresponding to 
anatase and ru�le are not visible in XRD (Fig. 1). This 
might be due to lower amount of TiO₂ present in the 
sample.

Loss on igni�on of clay marked as “a” and “b” was 
found to be 7.91 and 8.10wt. % respec�vely (Table – 
1). These values are a�ributable to the de-
hydroxyla�on of various clay and non-clay minerals. 

3.3 TG-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 respec�vely.
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Fig. 3. DTA of inves�gated Clays

Fig. 2. TGA of inves�gated Clays

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% respec�vely (Fig.2a and 2b). 
This is due to the elimina�on of absorbed water 
(dehydra�on) with increase in temperature. Here, it 
is evident that the clay marked “b” has higher mass 
loss and is characteris�cs of smec��c clays, and 
presence of smec�teis 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 pa�ern for the 
inves�gated 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” respec�vely. A 
mass loss of 7.10 % (Fig. 2a) along with a sharp 
endothermic peak at 512°C in the 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 (F ig .3b) .  The lower  mass  loss 

corresponding to de-hydroxyla�on is a�ributed 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-hydroxyla�on of kaolinite 
resul�ng forma�on 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-hydroxyla�on con�nued up to 900°C 
(Bello�o et al., 1995) which might be a�ributed to 
gradual oxola�on of the metakaolinite and 
muscovite in both of the clays. A small endothermic 
peak at 571°C corresponding to α to β 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 
well in 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 (Si₃Al₄O₁₂) 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°C which is characteris�c of an 
illi�c clay (Mackenzie, 1970). 

T h e  a r e a  u n d e r  t h e  e n d o t h e r m i c  p e a k 
corresponding to de-hydroxyla�on of clay minerals 
and the exothermic peak corresponding to the 
decomposi�on of meta-kaolinite or dehydrated 
illite/muscovite and their respec�ve temperatures 
and mass losses are tabulated in Table-2.

Table-2. Peak Temperature and Area under the 
Curves of Characteris�cs Peaks of Clay Minerals in 
the Inves�gated Clays.

It is also evident from Table-2 that weight loss 
corresponding to de-hydroxyla�on and area under 
the de-hydroxyla�on peak gives an indica�on about 

Sample 
reference  

De-hydroxylation of clay minerals in 
the temperature region (360-800°C)  

Decomposition of meta 
kaolinite and or dehydrated 
illite/muscovite

Endo-Peak 
temperature
(°C)

 

Weight 
loss

 (%)
 

Area under 
the curve

 (µV.s/mg)
 

Exo-Peak 
temperature
(°C)

 

Area under 
the peak
(µV.s/mg)

a

 
512

 
7.10

 
387

 
978°C

 
-17.3

b 490 4.10 133 920°C -10.5
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the amount of kaolinite/clay mineral present in the 
inves�gated 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-hydroxyla�on peak and peak 
corresponding to the decomposi�on of meta-
kaolinite. 

4. Conclusions.

Even though, XRD is the main tool for iden�fica�on 
of minerals present in ceramic raw materials, both 
chemical analysis and TG-DTA are also necessary to 
confirm the presence of a par�cular phase. 
However, for fired products, chemical analysis and 
XRD are sufficient for iden�fica�on of minerals. The 
characteriza�on of two clays of Gujarat in terms of 
chemical analysis, XRD and TG-DTA confirmed that 
one clay is rich in kaolinite and hence can be used for 
making ceramic products involving slip forma�on 
and other clay is rich in smec�te rich phase and 
hence might be useful for process involved plas�c 
mass.
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Role of CSIR-CSMCRI on Mineral Based Technologies Development: 
Silica, Sand, Bentonite and Low-grade Bauxite Value added Components
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Central	Salt	and	Marine	Chemicals	Research	Institute-CSIR	–	Bhavnagar–364	002

 CSIR-Central Salt and Marine Chemicals 
Research Ins�tute (CSIR-CSMCRI), the only Council 
of Scien�fic 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 ac�vi�es of 
the ins�tute is expanded to 'Natural and Synthe�c 
Silicates'. In late 1970's, a group named 'Silicate 
group' was formed to focus R&D ac�vi�es on 
precipitated silica, hydrated calcium silicate, 
colloidal silica, aluminum silicate, magnesium 
silicate and zeolites. Simultaneously, emphasis was 
also made on u�liza�on of regional natural 
resources, par�cularly, silica-based clays and clay 
minerals of Gujarat state. Collabora�on between 
two main divisions of this ins�tute 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 
various industrial developments.  

 Ini�al work included “Prepara�on 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 �me, its structure gets destroyed 
and converts to metakaolin. It is further treated with 
alkali solu�on 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 proper�es in polypropylene. CSIR-
CSMCRI  has  deve loped  a  process  us ing . 
Wollastonite to manufacture light weight thermal 
insula�on blocks and half pipes for steam pipeline, 
matching with standard specifica�ons required by 
the end users. 

 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 
proper�es with the help of sophis�cated 
instruments (one of  the best  central ized 

Dr. P. S. Subramanian  Dr. J. R. Chunawala
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instrumental facility in Gujarat) housed in the 
ins�tute. This has helped the mineral industries to 
judge the quality of Bentonite to use it to produce its 
diverse deriva�ves such as roasted bentonite, 
drilling mud, bleaching earth, organo-clay etc. 
While making various bentonite-based deriva�ves, 
a beneficia�on method was also developed to 
remove non-clay por�on 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 benefi�ed in the tex�le, 
prin�ng, 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 collabora�on 
with Indian Oil Corpora�on R&D centre, Faridabad, 
this process was developed and demonstrated for 
manufacturing grease using this organo-clay. 
Follow-up tes�ng at IOC found it suitable for 
commercial applica�on 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 
Na�onal Aluminium Company (NALCO), Damanjodi, 
Odisha. The process was demonstrated on 25 
kg/batch scale at pilot plant facili�es 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)

 In diamond mines, a huge quan�ty of waste 
material is le� over a�er collec�ng diamonds, is 
known as 'Kimberlite tailings'. This Serpen�ne 
group minerals containing silica and magnesium 
compounds as major components coexist with a 
minor amount of �tanium 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 solu�on 
and further used to produce precipitated silica and 
Zeolite-A. This work was done in collabora�on with 
Na�onal Mineral Development Corpora�on 
(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 facili�es 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 facili�es 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 subs�tute detergent builder. 
A process was developed and demonstrated using 
bauxite containing 35 to 40 wt.% Al O , to 2 3

manufacture Zeolite-A on 25kg/batch scaleto 
M/s. Gujarat Credo Minerals Limited, Ahmedabad, a 
joint venture of Gujarat Mineral Development 
Corpora�on and Credo Minerals. Based on this, a 
technology was transferred to GCMIL and a 10,000 
TPA commerc ia l  p lant  was  insta l led  and 
commissioned near Bhuj, Kutch, Gujarat. This plant 
is running successfully since 2016.(Figure 2)

Figure 1.NALCO Zeolite Plant and Product Pack
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 submi�ed to GMDC. A�apulgite 
containing mineral was beneficiated to get good 
quality A�apulgite. Prepara�on of bleaching earth 
from Gujarat's bentonite was also studied. These 
projects were also sponsored by GMDC and 
technical report was submi�ed 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 
an�bio�c 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 
an�bacterial ac�vity. Such composites can be used 
in wound dressing and food packaging material. 

 Beneficia�on study of Glauconi�c sandstone, 
a phyllosilicate mineral of green color was 
completed successfully for M/s. Adelika Research 
and Agriculture Ins�tute, Chha�arpur, M.P. 
Glauconi�c sandstone was converted to sodium 
silicate solu�on and the same was used to prepare 
precipitated silica and Zeolite-A. Also, potassium as 
KC land iron as magne�te were recovered. 

 Alipha�c and aroma�c amine func�onalized 
organo-Hectorite was explored for nitrogen and 
carbon dioxide adsorp�on.  Pyrophylite mineral was 
successfully used to produce Zeolite-A.

 Currently with its  intel lectual  asset, 
combining pilot plant engineering capability and 
inorganic materials understanding, a team of 
scien�sts dedica�ng their work in upgrading the 
minerals applica�on in silicas and zeolites, and 
organoclays, with an exper�se available in the 
promo�on of industry building in the country. In 
add i�on the  team of  sc ien�sts  has  a l so 
d e m o n s t r a t e d  s i l i c a t e  a n d  z e o l i t e s  a s 
heterogeneous catalyst in various organic 
transforma�ons, CO  separa�on from air, enriching 2

oxygen for medical use etc. usable in industry.

Acknowledgement: The authors thank both past 
and present colleagues for their contribu�ons on 
this domain that served allied industries in na�on's 
growth. The authors would like to thank specially 
Dr. R.S. Somani, Former Sr. Prin. Scien�st, for 
compila�on of the ar�cle. The authors sincerely 
thank Dr. Kannan Srinivasan, Director, CSIR-CSMCRI 
for his constant encouragement and support.
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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 be�er is the growth of the 
country. Our country has ample natural resources in 
form of minerals star�ng from metallic to non-
metallic which includes almost all minerals with 
hydro carbons. Now a day's our all minerals are 
being exploited by respec�ve 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 condi�on, so export 
earning is compara�vely less. If, we have technology 
for value addi�on in mineral exploita�on, our 
country can earn in mul�fold. Research laboratory 
of our country have not given due considera�on for 
R&D. 

 Developed countries have done wonderful 
work on R&D of minerals and they are taking 
benefits of their exper�se 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 fer�lizers 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 

have billions of tons of potash based rocks in our 
country. We are expor�ng huge quan�ty of 
Feldspar. This is only one example. 

 Government should create the atmosphere / 
culture, so people should come forward and carry 
out R&D. We should have research ins�tutes, 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 
educa�onal ins�tu�ons, but ins�tu�on failed to 
give any output in R&D, both in quan�ta�vely & 
qualita�vely along with theore�cal work. 
Educa�onal ins�tute should be given a goal to 
generate fund through R&D by way of doing 
consulta�on for industries. This will help in 
developing good rela�on with industries & 
educa�on ins�tutes, students & teachers will come 
in contact with industries & their problems. 

 MSME industries don't efforts to have costly 
laboratory equipments & technocrats for 
interpreta�on of  data which comes from 
sophis�cated instruments. My humble sugges�on 
to concern authority to develop R&D centers & 
strengthens the revenue of the country. I convey my 
best wishes to “KHANIJ PATRIKA” to pay important 
role in development of the country by way of ge�ng 
/ collec�ng views of experts across the country.

Dr. Dashrathbhai V. Patel
Mob. 9099920009
E-mail: gujaratmul�@gmail.com
dashrathbhaipatel@gmail.com

Importance of R&D in Minerals

Gujarat	Multi	Gas	Base	Chemicals	Pvt.	Ltd.
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. Scien�st with CSIR, 
Govt. of India for more than 12 years. For the past 30 years, he 
has been ac�vely involved in the R&D ac�vi�es in specialty 
Chemicals]
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Dr. Hemang Patel
Sr. Manager– R&D,
20 MICRONS LTD
Mob.: 9426498699
E-mail: hemangpatel@20microns.com

"Proper�es of Mineral and Its Tes�ng Instrument"

 20 Microns is India's largest producer and 
supplier of Ultrafine & Nano Industrial Minerals & 
Specialty Chemicals offering a diverse and 
innova�ve product range in the field of Func�onal 
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 
innova�on has made it a prominent name in the 
industrial arena. From ink, tex�le, plas�c, rubber, 
adhesive and paints that add color to the world, to 
Paper and Prin�ng Ink that set thought and life in 
mo�on, to the Agro-chemicals that runs the 
agriculture industry in shape, 20 Microns is reaching 
to the lives of millions, every day. Our excep�onal 
product quality is equally matched with our 
excellence in problem solving capabili�es 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 innova�ons that leads to forma�on of 
advanced quality products.

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

 Today, 20 Microns Ltd is a mul�-product 
company catering to a cross sec�on of industry 
across the globe. With the best manufacturing 
prac�ces and state-of-the-art R&D center, the 
interna�onal business for msone-fourth of the 20 
Microns business with a strong presence in more 

1) Physical Proper�es:

 Physical proper�es includes the whiteness, 
brightness, opacity, transparency, luster, streak etc. 
All these proper�es are most important for while 
considering the minerals in final applica�ons like 
paint, ink, ceramic, plas�c 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.

 Shade and Tone of mineral powder can be 
checked by measuring its L, a, b, value on Elrepho 

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

TYPES OF MINERAL PROPERTIES, ITS IMPORTANCE 
AND TESTING 

F i g u r e 1 :  D i ff u s e  R e fl e c t a n c e  M e t e r  f o r 
measurement of whiteness, brightness and opacity 
of minerals

[The author is Sr. Manager– R&D, 20 MICRONS LTD. possesses Doctor 
of Philosophy in Materials Science, from Sardar Patel University 
Vallabhvidyanagar Gujarat. He has developed different Nano oxides 
like zinc oxide, Aluminum oxide and Aluminum trihydroxide. Also he 
has developed new methods for Zinc suspension which is used in foliar 
applica�on and new leaching process for Zinc metals. He is member of 
Indian Carbon Society and Materials Research Society of India. He had 
published many papers in Na�onal and interna�onal journal during 
his Ph.D. carrier.]
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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 nega�ve sign(-) or its shows posi�ve sign 
then its color towards red tone and “b” value 
represent its color towards blue tone if its shows 
nega�ve sign value or yellow side if it shows Posi�ve 
sign value. This data are most useful for the 
preparing the paper products or any color base 
products

Streak usually obtained by rubbing the mineral on a 
hard, white surface, such as a �le of unglazed 
porcelain, so as to yield a line, or streak, of fine 
powder. Streak is helpful for iden�fying minerals 
with metallic or earthy luster, because (with a few 
excep�ons) minerals with nonmetallic luster 
generally have a colorless or white streak that is not 
diagnos�c, Streak is obtained by scratching the 
mineral on an unpolished piece of white porcelain 
called a streak plate (Figure 3)

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

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: 

•  It is easy to see a scratch on glass

• The hardness of glass (5 to 5½) is midway on 
the Mohs scale and 

• Glass is inexpensive and easily replaced.

Par�cle Size and shape

 There are many methods of measuring 
mineral par�cle sizes. Sieving, sedimenta�on, 
microscopy, digital image processing, and laser 
diffrac�on are the most common par�cle size 
analysis methods. The shape of the par�cles plays 
an important role in the assessment of par�cle size 
distribu�on.

 20 Microns has many advance sophis�cated 
instrument for measuring the par�cle size of 
minerals.

Figure 4: Tes�ng mineral hardness. The harder 
mineral (quartz) scratches the so�er one (calcite)
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3.1 Sedigraph Instrument: 

Sedigraph instrument (Fig.5) measure the par�cle 
size of mineral based on two physical principles: 
sedimenta�on theory and the absorp�on of X-
radia�on. These two theories are embodied in an 
analy�cal instrument called the sedigraph 
instrument.

3.2 Malvern Laser diffrac�on:

The principle of laser diffrac�on is the rela�onship 
that exists between light sca�ering (its angle and 
intensity) and par�cle size. The device does not 
directly measure the size of the par�cle but the 
angle and intensity of light sca�ering from the 
par�cles. The Malvern Mastersizer (Fig.6) uses the 
principles of sta�c light sca�ering (SLS) and Mie 
theory to calculate the size of par�cles in a sample. 

Figure 5: Sedigraph instrument for measurement of 
mineral par�cle size

Figure 6: Mastersizer 2000 for measurement of 
mineral par�cle size

The basic principle is that small par�cles will sca�er 
light at large angles and large par�cles will sca�er 
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 applica�on and its 
abrasion value get it through “Einlehner AT 1000” 
instrument (fig.7) and its give abrasion unit is:- 
mg/174000 RPM

5) Bulk & Tapped density: 

The bulk density of a material is the ra�o of the mass 
to the volume (including the inter par�culate void 
volume) of an untapped powder sample. The 
tapped density is obtained by mechanically tapping 
a graduated cylinder containing the sample un�l 
li�le further volume change is observed. Both 
density data are most important for paint, ink, paper 
and plas�c customer.

Figure 7: Einlehner AT 1000 instrument for 
measuring the abrasion value of mineral
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Figure 8: (A) Bulk Density measurement unit (B) 
Tapped density measurement unit

5) Oil Absorp�on of minerals

Oil Absorp�on 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 applica�ons. The 
ceramic chemist though, is not too fussed about Oil 
Absorp�on. For determina�on of oil absorp�on 
take linseed oil from a bure�e to 100g of pigment 
and mix with a spatula un�l a smooth paste is 
formed. The number of grams (or millilitres) of oil 

absorbed is then called the Oil Absorp�on. 

6) Chemical Proper�es

One can easily determine the silica, alumina, 
carbonate and other heavy metal impuri�es from 
many techniques. It includes the �tra�on method, 
gravimetric method or advance instrument 
techniques. These advance instruments includes 
induc�ve couple plasma, flame photometry, 
colorimetry, spectrophotometer etc.

Phase iden�fica�on and mineral composi�on can 
be determined using X-Ray Diffrac�on (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 igni�on 
data of minerals.

Minerals & the products derived from the minerals, 
are mostessen�al to the func�oning of modern 
processes and products. Some minerals are more 
essen�al than others, in the sense that they have 
few if any subs�tutes capable of providing similar 
func�onality at similar costs. The availability of 
these minerals is a func�on 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 asser�ve nature of quality and consistency 
parameters.

„wsr{™ ELzMxÙe yu‚kur‚Þuþ™Lke rð¿krÃík

 1. „wshkŒ hkßÞ™k Œ{k{ ¾r™s ¾kýÄkhfku, ¾r™s Wãku„fkhku, ¾ký-¾r™s  ‚÷knfkh ŒÚkk ¾ký Es™uh ErLzÞk™k y{ËkðkË 
[uÃxh ™e[u fk{ fhŒkt MÚkkr™f fuLÿ™u sýkððk™wt fu yk…™k Wãku„™u ÷„íkkt ™erŒrð»kÞf, fkÞËk rð»kÞf yÚkðk yk yt„u fkuE ‚q[™ 
nkuÞ Œku „wsr{™ ELzMxÙe yu‚kur‚Þuþ™ fkÞko÷Þ, y{ËkðkË ¾kŒu E-{uE÷ (gujmin@gmail.com) fheLku yÚkðk …kuMx îkhk 
{kuf÷e yk…ðk rð™tŒe Au. yk ‚q[™ku ‘¾r™s …rºkfk{kt òuAk…ðk ÞkuøÞ ‚÷knfkh {tz¤™u ÷k„þu Œku ‘¾r™s …rºkfk’{kt «r‚Ø 
fhðk{kt ykðþu, su™e Œ{k{ ðk[fkuyu ™kutÄ ÷uðk ™{ú rð™tŒe Au.

2. ‘¾r™s …rºkfk’™u ykrÚkof heŒu ‚wáZ ƒ™kððk {kxu ‚ÇÞ©eykuLku …kuŒk™k  Wãku„-‚tMÚkk™e ònuh-¾ƒh yk…ðk y…e÷ Au.

3. ‘¾r™s …rºkfk’ ðkt[e …kuŒk™kt yr¼«kÞ-‚q[™ {kuf÷ðk rð™tŒe, suÚke ‘¾r™s  …rºkfk’™u ðÄw W…Þku„e ƒ™kðe þfkÞ. rsÕ÷k 
fûkkyu fkÞohŒ {tz¤ku Œu{s ¾ký fuLÿ …h™k ¾r™s ¼kð rºk{kr‚f {kuf÷kðu Œku „wshkŒ™k ¾r™s Wãku„ku ‚r¢Þ ŒÚkk  yktŒhhk»xÙeÞ 
fûkkyu nheVkE fhðk ‚ûk{ ƒ™þu.

4. ÷u¾f îkhk Ëþkoðu÷ yr¼«kÞ-{tŒÔÞ ‘¾r™s …Âºkfk’™k «fkþf, Œtºke y™u “„wsr{™ ELzMxÙe yu‚kur‚Þuþ™™kt ™Úke ‘¾krLks 
…Âºkfk’{kt A…kÞu÷ fkuE …ý ‚krníÞ™wt …w™: «fkþ™ y™w{rŒ r‚ðkÞ fhðwt ¾k‚ ðŠsŒ Au.
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 Minerals industry has always been a major 
stronghold of a Na�on's economy and growth. The 
ac�vi�es associated with it can be explora�on, 
mining, processing, etc. which are of largely 
scien�fic and technical nature and possess a high 
degree of risk associated at each stage of ac�vi�es. 

 To minimize these risks as well as increase 
i n v e s t m e n t  a n d  e n h a n c e  t h e  b u s i n e s s 
opportuni�es, scien�fic inputs using various 
analy�cal tools and tes�ng facili�es for explora�on 
of minerals and its processing improve produc�vity 
and add value through product development are 
the key for self-sustainable approach to Indian 
Mining industry. 

 Ashapura Group of Industries - Research and 
Development Center (formally known as Innova�on 
and Knowledge Center) is a state-of-art analy�cal 
facility and Mineral Processing facility at Bhuj, 
Kutchh, Gujarat. Ashapura-R&D facility, covers 
characteriza�on and tes�ng of areas such as 
Mineral, Ceramic, Refractory, Cement, Water, Metal 
etc. To work for mul�-func�onal areas, dedicated 
and technically competent staff provide wide range 
of solu�ons, everyday to cater, the needs of various 
industries such as Foundry, Castable, Oil, 
Petrochemical, Paints, Plas�c industries etc. A 
complete property por�olio of a sample at the 
laboratory scale will assist the R&D and produc�on 
team to make an informed decision about mee�ng 
the specific requirements of the customer.

 Inves�ga�on of mineral's test sample is 
carried out by evalua�on of physico-chemical and 
mineralogical proper�es. Extensive inves�ga�on of 
minerals/material includes a) determina�on of 
physical proper�es i.e. density, par�cle size and 
distribu�on, morphology, compression and flexural 
strength b) rheological proper�es such as 
flowability, viscosity, cas�ng rate c) op�cal-color, 
brightness, whiteness d) thermal-decomposi�on 
and dissocia�on e) surface proper�es-specific 
surface area, pore size, volume and surface charge.

 R&D Centre equipped with sophis�cated 
analy�cal tools and techniques includes a) X-ray 
diffrac�on (XRD) for mineralogical analysis, b) X-ray 
fluorescence (XRF)  for  chemical  analysis , 
c) Scanning Electron Microscopy (SEM) with 
100,000 �mes magnifica�on to 'see' morphology of 
submicron par�cles d) par�cle size distribu�on 
based on laser sca�ering and sedimenta�on 
method, e) ICP technique for trace element analysis 
down to ppb (parts per billion) level f) Differen�al 
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 Tes�ng Machine 
(UTM) for crushing strength etc. The Tes�ng facility 
is also accredited by NABL (Na�onal Accredita�on 
Board for Tes�ng and Calibra�on Laboratory) and 
recognized through DSIR (Department of Scien�fic 
and Industrial Research), New Delhi recognized.

“MINERAL TESTING” - Ashapura

Research & Development Center cum Tes�ng 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

[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]
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©e su. ðe. ¼è
 (yu{.yu‚‚e.)

(r{™h÷ fL‚ÕxLx)
¼wð™uïhe r{™h÷ fL‚ÕxLxÙ‚ 
({k™Ë Œktrºkf ‚÷knfkh – 
„wsr{™ ELzMxÙe yu‚kur‚Þuþ™)
M.: 9979866097, 
E-mail: jvbha�_bmc@yahoo.com
Web: www.jvbmineralprojects.com

¾r™s Wãku„fkhku™u yktŒrhf „]n-«Þku„þk¤k™e ykð~ÞfŒk

 fk[k ¾r™s™k ¼kirŒf ŒÚkk hk‚kÞrýf „wýÄ{kuo ŒÚkk 
yk¾he ÃkuËkþ™u ¾wÕ÷k ƒòh{kt ðu[ký{kt {qfŒkt Ãknu÷kt 
ðÃkhkþfkh ûkuºkku Ã÷krMxf, ÃkuÃkh, hƒh, Ãkkur÷{h, ht„ 
h‚kÞý, r‚{uLx, fk[, rMkhkr{f™e yk¾he ÃkuËkþ™u sYhe 
fË, ht„, ðs™, ‚hVu‚ rðMŒkh, r[fk‚, ½LkŒk, «ðkneŒk, 
¼e™kþ ð„hu „wýÄ{kuo hküÙeÞ ŒÚkk yktŒhküÙeÞ ™kuBMk {wsƒ 
[fk‚Œkt ÃkuËkþku™wt ƒòh{kt ðu[ký ‚khe heŒu WËT¼ðu Au.

 ¾r™s «ku‚u®Mk„, þwØefhý, Qæðeofhý {kxu 
¾r™s™e yþwrØyku [fk‚ðe ykð~Þf Au. „kiý ¾r™s ŒÚkk 
{wÏÞ ¾r™s™k ¾kýfk{ ƒkË su fk[k ¾r™s ¾ký{kt WÃk÷çÄ 
Au Œu™e „wýðŒk [fk‚ðe Ãký ykð~Þf Au, suÚke ÃkkuŒk™k 
¾r™s™e yku¤¾ ÚkkÞ.

 ƒu‚kÕx, huŒe ÃkÚÚkh, ykh‚Ãknký {nËtþu ƒktÄfk{, 
hkuz, rçkús, ™k¤k™k fk{{kt ðÃkhkÞ Au. ƒktÄfk{ ûkuºk™k ŒÚkk 
ÄzŒh y™u ‚wþkur¼Œ ÃkÚÚkh™k #s™uhe „wýÄ{kuo [fk‚ðk 
ykð~Þf Au. ‚hfkhe ûkuºku hksÞ{kt Es™uhe „wýÄ{kuo [fk‚ðk 
“„wshkŒ yuÂLsrLkÞ®h„  RrLMxxâqx-y÷fkÃkwhe, ðzkuËhk{kt 
«Þku„þk¤k fkÞohŒ Au. ƒktÄfk{ ûkuºk™k XufuËkhku ŒÚkk 
ƒu‚kÕx™wt ¾kýfk{ fhe hƒ÷, fÃk[e, WíÃkkË™fkhku yk 
«Þku„þk¤k ŒÚkk Œu™e rsÕ÷kfeÞ «Þku„þk¤k™ku ÷k¼ ÷E 
þfu Au.      

„]n «Þku„þk¤k™e ykð~ÞfŒk:

 ‚hfkhe ûkuºku ŒÚkk ¾k™„e ûkuºku fkÞohŒ Ãk]Úk¬hý 
«Þku„þk¤kyku™u «kÚkr{fŒk ŒÚkk ™Vk-¾kux ™k Äkuhý™u 
÷ûk{kt ÷uŒkt Ëir™f sYrhÞkŒ Wãku„fkhku™u ‚tŒku»kðe {w~fu÷ Ãkzu 
Au. ‚hfkhe «Þku„þk¤k, suðe fu “„wshkŒ r{™h÷ rh‚[o 
zuð÷Ãk{uLx ‚ku‚kÞxe, „ktÄe™„h” ¾kŒkfeÞ ™{q™kyku™u 
Ãk]Úk¬hý {kxu yr„ú{Œk ykÃku Au ŒuÚke ‚{Þ{ÞkoËk{kt ¾r™s 

Ãk]Úk¬hý ÚkE þfŒwt ™Úke. C.S.R.I., ¼kð™„h, ™hkuzk 
«Þku„þk¤kyu Ãký ÃkkuŒk™e Þkus™kyku ŒÚkk «kÚkr{fŒk™kt 
Äkuhýku ™¬e fhu÷kt Au. ¾k™„e ¾r™s Wãku„fkhku™u ÷ktƒe 
{wËŒ™k Ãk]Úk¬hý™e sYrhÞkŒ™u ÷ûk{kt ÷E „]n «Þku„þk¤k 
ÃkkuŒk™k fk[k ¾r™s ŒÚkk yk¾he ÃkuËkþku™k ¼kirŒf ŒÚkk 
h‚kÞrýf „wýÄ{kuo [fk‚ðk Q¼e fhðe yíÞtŒ ykð~Þf Au. 
«kÚkr{f ‚wrðÄk {kxu ½èŒk, ðs™, ¼e™kþ™k ¼kirŒf 
„wýÄ{kuo [fk‚ðk Ãke. yu[. {exh-rðrþü ½™Œk {exh, 
¾wÕ÷k ƒòh{ktÚke ¾heËe «Þku„þk¤k ‚sðe skuEyu.      

¾r™òuLke „]n «Þku„þk¤k{kt Ãk]Úk¬hý Þtºk‚k{„úeLkk 
MkkÄLkku:

 ¼kirŒf „wýÄ{ku o {nËtþu ¾r™s™k «fkh Ãkh 
ykÄkrhŒ Au. „wshkŒ hkßÞ{kt õ÷u, ½zŒh ÃkÚÚkh, ‚wþkur¼Œ 
ÃkÚÚkh, ƒktÄfk{ ÃkÚÚkh, [q™ku ÃkÚÚkh, ƒkuf‚kEx, r÷ø™kEx, 
rMkr÷fk ‚uLz™wt ¾kýfk{ fkÞohŒ Au. ¾r™s Wãku„ku WÃkhkuõŒ 
¾r™s ykÄkrhŒ rðþwØefhý ŒÚkk ƒnw{qÕÞ ÃkuËkþku suðe fu 
fuÕ‚kE™, ƒkufT‚kEx, [kE™kõ÷u, yurõxðuxuz fuÂÕMkÞ{ 
fkƒkuo™ux, yurõxðuxuz ƒuLxku™kEx, ykuh„ku f÷u, Ãke‚eÃkehuxuz 
rMkr÷fk, ø÷k‚ „úuz ‚uLz, rMkr÷fk su÷, nÞqs rMkr÷fk, 
‚kurzÞ{ rMkr÷fux, rhVhufxhe rçkúõ‚ {kuxkoh ŒÚkk r‚hkr{f™k 
RLMÞwð÷uxh, xƒ, ƒurMk™ rðrxÙVkEz xkRÕ‚, ‚tzk‚ {h½kt, 
fÃkhfkƒe ŒÚkk ̂ ÷kux ø÷k‚, þex ø÷k‚, ÷uƒkuhuxhe ðuh, xuƒ÷ 
ðuh, ykurÃxõ÷ ø÷k‚ suðe yk¾he ÃkuËkþku™wt WíÃkkË™ hkßÞ{kt 
ÚkkÞ Au.

 WÃkhkuõŒ rMkhkr{f, fk[, ƒuLxku™kEx, [kE™kõ÷u, 
VkÞhõ÷u™k „wýÄ{kuo [fk‚ðk ðÃkhkþfkhLkkt ÄkhkÄkuhý 
÷ûk{kt ÷uðkt Ãkzu Au. ðÃkhkþfkh™kt ÄkhkÄkuhý™kt Ãkuhk{exh, 
¼kirŒf „wýku, suðk fu fË, ðs™, r[fk‚, ½LkŒk, «ðkrnŒk, 

[÷u¾fLke rLkð]ík yuzeþLk÷ zkÞhuõxh, fr{~Lkh ykuV Syku÷kuS yLku 
{kELkªøk, økwshkík hkßÞ. ELzuûk-çkeLke zuÃÞwxuþLk Mkuðk «þtrLkÞ Au. 
økwshkíkLkk ELzeÞLk r{Lkh÷Lkk íku{Lkk «fkþLkku ¾rLks hrMkf sLkíkk{kt 
{køkýe ËkÞf Au. rLkð]rík çkkË fLMk÷xLMke MkuðkLkk MkeLÚkuxef Syku÷kEx 
fuÕMkkELk [kÞLkkõ÷u íkÚkk ç÷e[ªøkõ÷uLke Vuõxhe{kt íku{Lkwt ÞkuøkËkLk 
{níðLkwt hÌkwt Au. hkr»xÙÞ ûkuºku fLMkÕxLMke MkuðkLkwt ÞkuøkËkLk «þtMkkÃkkºk hÌkwt 
Au.]
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¼us, ‚khýeûk{Œk, yktf [fk‚ðk «Þku„þk¤k™kt ‚kÄ™ku 
ð‚kððkt sYhe Au.

(y) ƒktÄfk{ ÃkÚÚkh™k Es™uhe „wýÄ{kuo: 

 fkuB«urMkð yktf, rAÿ™ku yktf, yuBƒúu‚eð yktf, 
ðuÄ®h„ ‚kRf÷, s¤‚t„ún þrõŒ {kxuLkkt ‚kÄ™ku, ƒu‚kÕx™k 
rçkús ŒÚkk ™k¤k™k fk{ {kxu sYhe Au. ‚wþkur¼Œ ÃkÚÚkh {kxu 
Ãkku÷eþ™e [fk‚ýe f®x„ ûk{Œk, Vurçkúf, ht„, Mkwtðk¤kÃkýkLke 
ûk{Œk sYhe ƒ™u Au! ½zŒh ÃkÚÚkh, huŒe ÃkÚÚkh {kxu fý™wt fË, 
f®x„ fuÃkurMkxe, ht„, Vurƒúf f÷eðus rËþk, MŒhh[™k, 
MŒh÷kR™™e ‚tÏÞk, ŒÚkk rËþk, MŒh™e rMÃk®xøk ûk{Œk 
[fk‚ðk™e Þtºk‚k{„úe  ð‚kððe sYhe Au.

(ƒ) ykiãkur„f {kxe™k „wýÄ{kuo: 

 [kE™kõ÷u, ƒuLxk u™kRx, VkÞhõ÷u, huzõ÷u, 
Ã÷krMxõ÷u {kxu ðÃkhkþfkh™e sYrhÞkŒ™kt ÄkhkÄkuhý {wsƒ 
Ëhuf {kxe {kxu y÷„ ¼kirŒf „wýÄ{kuo Au, Œu {wsƒ [kE™kõ÷u 
{kxu ðkRx™u‚, ø÷kuÍ, ykuE÷ yuçMkkuÃþLk swËk-swËk 
ŒkÃk{k™u W»ýŒkûk{Œk ht„ku, rAÿ™e ‚tÏÞk ŒÚkk Œu™e 
„kuXðýe-h[™k «ðkrnŒk, ½èŒk, ðe‚fku {exh, su÷ûk{Œk, 
ykÞ™o yuõM[uLs, Ãku÷uÞEÍuþ™, Vq÷ðk™e ûk{Œk çkuLxkuLkkEx 
{kxu B.I.S. «{ký™kt ‚kÄ™ ð‚kððkt rnŒkðn Au.

 (f) #Äý/„wýÄ{kuo: 

 swËk t swËk t ŒkÃk{k™ ÄhkðŒe Vh™u‚, ƒkuBƒ 
fu÷hku{exh, rVõ‚ fkƒo™ yu‚, f÷urhrVf ûk{Œk ŒÚkk 
«kuõMke{uLx y™u h‚kÞrýf [fk‚ýe. 

 (z) fk[ Wãku„ {kxu™e huŒe: 

 huŒeLkk fË ŒÚkk fË™k ‚hVu‚ rðMŒkh [khýe fûkk 
yktf.

(R) r‚{uLx Wãku„: 

 ‚u®x„ xkE{ ¼e™kþ fkut¢ex õÞqƒ™e fkuB«urMkð 
MxÙuLÚk, fýku™wt fË.

 WÃkhkuõŒ «Þku„þk¤kyku {kxu rzÂMx÷uþ™ Ã÷kLx ŒÚkk 
ƒu÷uL‚Y{ ŒÚkk Vh™u‚Y{ Ãký y÷„ hk¾e þfkÞ.

yktŒrhf „]n «Þku„þk¤k™k VkÞËk:

 hkrüÙÞ ŒÚkk yktŒhküÙeÞ ƒòh{kt B.I.S. y™u I.S.I. 
Äk uhýk u {wsƒ yk¾he Ãk uËkþ™u ÃkhËuþ™k t ƒòh{kt 
ðÃkhkþfkh™u ‚nu÷kRÚke {kuf÷e þfkÞ Au.

 ðkhtðkh ™{q™k Ãk]Úk¬hý {kxu ‚hfkhe fu ¾k™„e 
«Þku„þk¤k{kt {kuf÷ðk™ku Mk{Þ ŒÚkk ¾[o ƒ[kðe þfkÞ.

 „]n «Þku„þk¤k{kt {kut½k Ãk]Úk¬hýeÞ ‚kÄ™ku suðk fu 
yuf‚-hu, rzVhÂLMkÞ÷ yu™kr÷rxf Þtºk, rzVuõxku{exh, 
‘{k÷ðý MÃkuõxku{exh’, ‚hVu‚ yurhÞk {exh ð‚kððk ÞkuøÞ 
™Úke. yk¾he ÃkuËkþ ŒÚkk ðkÃkh™khku™u WÃkhkuõŒ Ãk]Úk¬hý™e 
ykð~ÞfŒk sýkÞ Œku ‘C.S.R.I. «Þku„þk¤k, ¼kð™„h’, 
‘ykE.ƒe.yu{.-™k„Ãkwh’ ‘fuLÿeÞ ^Þqy÷ ÷uƒkuhuxhe, 
Ä™ƒkË’, ‘sðknh÷k÷ ™unhw yuÕÞwr{™ rh‚u[o ‚uLxh 
™k„Ãkwh’ økwshkík yuLSLkeÞhªøk rhMk[o ELMxexâwx, 
ðzkuËhkLke «Þku„þk¤kyku™ku ‚tÃkfo ‚kÄe fk{ [÷kðe þfkÞ.

 ¾r™s Wãku„ suðk fu r‚{uLx, r‚hkr{f, fk[, 
«ku‚u®‚„ ŒÚkk ƒnw{qÕÞ ÃkuËkþ™k hküÙeÞ ŒÚkk yktŒhhküÙeÞ 
ƒòh þY fhðk yktŒrhf „]n «Þku„þk¤k Q¼e fhðk{kt 
ykðu Au, su fk[k{k÷ ŒÚkk yk¾he ÃkuËkþ™k ¼kirŒf ŒÚkk 
hk‚kÞrýf „wýÄ{o™e [fk‚ýe fhe™u {k÷™wt ðu[ký ŒÚkk 
r™fk‚ fhu Au.

yktŒrhf „]n þk¤k Q¼e fhðk™e ‚uðk:

 ¼kirŒf ŒÚkk hk‚kÞrýf Ãk]ÚÚkfhýÚke Ãkrhr[Œ rþrûkŒ 
yu™kr÷rxf {kxu ònuh¾ƒh ykÃke yhSyku™e [fk‚ýe fhe 
fur{f÷ yurLsrLkÞh, rð¿kk™ M™kŒf, y™w¼ðe W{uËðkh™e 
Ãk‚tË„e fhðe sYhe Au.

 «Þku„þk¤k Q¼e fhðk {kxu Œs¿k ‚uðk ykÃkŒe 
ÃkuZeyku™u hkufe «Þku„þk¤k™wt rMkrð÷ ŒÚkk R÷urõxÙf fkÞo, 
ƒu÷uL‚Y{, rzMxku÷uþ™ Ã÷kLx, „ì‚ ‚wrðÄk Q¼e fhðe 
ykð~Þf Au.

 yktŒrhf „]n «Þku„þk¤k ¾r™s Wãku„™wt ykð~Þf 
yt„ Au. þk¾k™k y¼kðu Wãku„™u Ëir™f yz[ý ŒÚkk 
ðu[ký™e ‚{Þ{ÞkoËk{kt r™ðkhðk yk rð¼k„ Wãku„™e Äkuhe 
™‚ ‚{k™ Au.

 ‘¼wð™uïhe r{™h÷ fL‚ÕxLMke’ WÃkhkuõŒ ‚uðk Q¼e 
fhðk™wt fkÞo fhu Au. ‚qr[Œ fkÞo {kxu™e Þtºk‚k{„úe Œs¿k 
W{uËðkh ŒÚkk ‚kÄ™ku y™u fk[™kt ‚kÄ™ku™e Ãk‚tË„e fhe 
«Þku„þk¤k Q¼e fhðk™e ‚uðk ykÃke þfðk ‚ûk{ Au. yk 
‚uðk {kxu ftÃk™e™ku ‚tÃkfo ‚kÄe þfkÞ.
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Rate of Minerals Tes�ng by Gujarat Mineral Research Laboratory
PDPU Road, Near Solar Park, Raisan, Gandhinagar-382007.
E-mail: pmclab-cgm@gujarat.gov.in • Tel.: 079-23271018
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S No.

 

TEST

 

Testing charges/Rs.

 

(Per lot)

 

1.

  

Complete chemical analysis

 

4600

 

2.

  

Mineral Analysis by XRD(with 
qualitative phase analysis)

 

2280

 3.

  

Mineral Analysis by XRD(without  
phase analysis)

 

1530

 
4.

  
Particle size Analysis(PSA)

 
1750

 5.
  

Thermo Gravimetric Analysis and 
Differential Thermal  analysis Up to 
1200oC (TG-DTA) 

2300
 

6.   Sieve Analysis: One Sieve 520 

7.
  

Dry Sieve Analysis: Set of Sieves 4 to 5 
Sieves.

 950
 

8.
  

Wet Sieve Analysis: Set of Sieves 4 to 
5 Sieves.

 1050
 

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 
extrusion(for testing dry & fired 
Shrinkage & MOR)

 

920

 

14.

  

Dry Linear Shrinkage

 

460

 

15.

  

Dry MOR

 

700

 

16.

  

Firing at 1200oC/2hr.

 

2300

 

17.

  

Fired  Linear Shrinkage

 

460

 

18.

  

Water absorption

 

700

 

19.

  

Whiteness Index and Colour co-
ordinates (Raw or Calcined Clay)

 

920

 

20.

  

Pyrometric Cone Equivalent  (PCE)

 

2300

 

21.

  

pH Value

 

350

 

22.

  

Clay Levigation (10Kg)

 

2300

 

23.

  

Rheological test for electrolyte

 

Demand, determination of pint weight, 
fluidity, Thixotropy and casting 
thinness etc.

 

1725
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• 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

MINERAL VALUE ADDED PRODUCTS PROJECTS
Concepts to Commissioning

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 : jvbhattmc@yahoo.com, Website : www.jvbmineralprojects.com
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S No.

 

TEST

 

Testing charges/Rs.

 

(Per lot)

 

1.

  

Complete chemical analysis

 

4600

 

2.

  

Mineral Analysis by XRD(with 
qualitative phase analysis)

 

2280

 3.

  

Mineral Analysis by XRD(without  
phase analysis)

 

1530

 4.

  

Particle size Analysis(PSA)

 

1750

 
5.

  

Thermo Gravimetric Analysis and 
Differential Thermal  analysis Up to 
1200oC (TG-DTA)

 

2300

 

6.
  

Sieve Analysis: One Sieve
 

520
 7.

  
Dry Sieve Analysis: Set of Sieves 4 to 5 
Sieves.

 

950
 

8.
  

Wet Sieve Analysis: Set of Sieves 4 to 
5 Sieves.

 

1050
 

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 
extrusion(for testing dry & fired 
Shrinkage & MOR)

 

920 

14.
  
Dry Linear Shrinkage

 
460
 

15.
  

Dry MOR
 

700
 

16.

  

Firing at 1200oC/2hr.

 

2300

 

17.

  

Fired  Linear Shrinkage

 

460

 

18.

  

Water absorption

 

700

 

19.

  

Whiteness Index and Colour co-
ordinates (Raw or Calcined Clay)

 
920

 

20.

  

Pyrometric Cone Equivalent  (PCE)

 

2300

 

21.

  

pH Value

 

350

 

22.

  

Clay Levigation (10Kg)

 

2300

 

23.

  

Rheological test for electrolyte

 

Demand, determination of pint weight, 
fluidity, Thixotropy and casting 
thinness etc.

 1725

 

Central Glass and Ceramic Research Ins�tute
168/169, G.I.D.C., Industrial Estate, Naroda, Ahmedabad-382330.

Tel. No.: 079-22823345 • E-mail: siccgcrinc@cgcri.res.in

Clay Tes�gng Charges
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Geo Mechanics Division, Vadodara

Details of Tes�ng Facili�es Available

Sr.
No.

Name of Sub Division Test Details / Name of TestMaterial

• Porosity

• In situ rock mass test
Field Test
• Point load index Strength Test

Physical Proper�es:
• True Sp. Gravity

• Density

• Slake Durability test

• Brazilian test
• Triaxial Test

• Shear test for evalua�ng shear 
parameters of rock mass

• Plate load test for evalua�ng modulus of 
elas�city and bearing capacity of rock 
mass.

Engineering Proper�es:
• Unconfined Compressive Strength Test

• Water Absorp�on

• Anchor pull out test

Rock1. Rock Mechanics Laboratory

Gujarat Engineering Research Ins�tute
GERI Compound, Race Course, Baroda-390007. Tel. No.: 0265-2313412 • E-mail: geribrd@rediffmail.com

Petrological Laboratory Engineering Geology Division, Geri, Vadodara

Tes�ng Rate of Rock
Name of Tests 2020-21 Govt. Pvt.

(A) Petrographic 
(1) Microscopic examina�on of rock
(2) Megascopic examina�on of rock

2172
360

2606
420

(B) Petrographic analysis of natural aggreagates
(a) 80 mm
(b) 40 mm
(c) 20 mm
(d) 10 mm
(e) 4.75 mm
(f) 2.36 mm
(g) 1.18 mm
(h) 600 micron
(i) 300 micron

1155
1155
1155
1155
1886
1886
3202
3202
4497

1386
1386
1386
1386
2239
2239
3842
3842
5396

Rate are sanc�oned for year 2020-2021
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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: gujmin@gmail.com  |  Website: www.gujaratmineral.org
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