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Abstract An industrial raw material taken from Sivrihisar (Eskisehir, Turkey) region was
heat-treated at different temperatures in the range of 100 - 1000 C for 2 h. The volumetric
percentage of the particles having a diameter below 2 ym after staying in an aqueous
suspension of the material was determined as 67% by the particle size distribution
analysis. The mineralogical composition of the material was obtained as mass% of 32%
palygorskite, 10% metahalloysite, 35% magnesite, 20% dolomite and 3% interparticle
water by using the acid treatment, X-ray diffraction and thermal analysis (TG, DTA) data.
The temperature ranges were determined for the endothermic dehydrations for the
interparticle water as 25 - 140 C, for the zeolitic water as 140 - 320 C, and for the bound
water as 320 - 480 C, in the palygorskite. The temperature range for the endothermic
dehydroxylation and exothermic recrystalization of the palygorskite is 780 - 840 C. The
temperature range for the endothermic dehydroxylation of the metahalloysite and
calcinations of magnesite are coincided at 480 - 600 C. Dolomite calcined in the
temperature range of 600 - 1000 C by two steps. The zig-zag changes in the specific

surface area (S/m2 g71) and specific micro and mesopore volume (V/cm3 g~1) as the
temperature increases were discussed according to the dehydrations in the palygorkskite,
dehydroxylation of palygorskite and metahalloysite, and calcinations in magnesite and
dolomite.
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SOME THERMAL CHARACTERISTICS OF A MINERAL MIXTURE OF
PALYGORSKITE, METAHALLOYSITE, MAGNESITE AND DOLOMITE
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The tempsraturs ranpes were detminml fie the sndothermes debdrations for the inlermaicks waler s 25-140°C, for the
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dchydronylacion of g meishalkysie snd caleinaioens of magnesie ane oodneided i J80-GHFC. Dolomioe calcined in ihe s mpons:
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Indroduciion

In general, an industrial raw material is a mixture of
minerals [1]. The application aress ef the mw material
were determined accordimg to their chemical and min-
eralogical compogitonz (2] Moponineralic watersls
are weldom foirsd in the naturs [3] Clavs, usid over
i aress, ane amang the mosn importaen industrial
rave mnterials [4-6] Wany elays are the masime af the
clay ard nenclay minerale [7]. One or more <lay and
monelay mimerals can be found in any cloy [Z=11].
The clays with the major clay mineral paly-
gorskite or scpiolite inclede pemerally carborates
such s magnesite {MgOO0L), caleite (Cal0:) and do-
Tormite { MO, CaC ) as nonclay minerals [12]. Fi-
brous and oiher types of clay manerals are seldom
founed together in ibe clave, For cxample, few clavs
contain palygorskite and metnhalloysie togeler as
fibreans and layer types of clay minemls, respectively,
Several stnactural moedels for palyporskite {atia-
pulpite) have heen discussed in [13-19]. The theoreti
cal hall unit-=cell foemula of palygonskie is given as
Sa0Mes OHIAOH L-4H0 [20). Palyporskile i
i1ty phios it and dirived froem tale-like 1w-
ralsedral-cotahedral-teahedral CT-0-T) ribbons, ex-
pnded infinitely along the e-direciion of the Rbroas

- Mt Foi opimeapondcie: Rl S s s nkina ok I

PR 6T SRENG G
© T Aibérwar Kokl Madapes

crystal, with a widih of two pyroxene chains. The
&5 and 3Mg" calions are localed a1 the teiraledral
ael wetihedeal pasitons af cach tlbon, Soae af te
Mt catiors arc replaced principally by A1% snd Fe'
cations, Palygorskine has di- oririociahedral character
depending on the divalent/rivalent cation ratio, dis-
tribaidan of cations, and accupancy of the ociohedral
slbes [21, 22]. Twa hyrlmt]r]s are honded to the third
Mb among Ihe SME cations of cach palvpesskite
ribbon. The mbbons arc connected 1o cach other by
Bi-0-51 bradgpes by cach four cormers o form conti-
wous wirahedral sheers and discontinuous octabedral
sheeis, The discomtinuny of the octaledral sheets &l-
laws ta forme of rectanpulor charmel-like naroparss
with the crass-section of 0.574.64 nm.

Four water malecules are bondsd twa per twa o
the fizst and the fifih Mg™ calions at the both ends of
each ribban and lecated m nanochannels. These mol-
ceiles are called boumd (sirwctucal o vl waler im
palygarskite | 23] Furthermore, four waler malecubes
e half-unit exll are located rwe per tea with in the
ranpeahgrmels in the both side of each other ribben,
These water molecules in hydrogen besded with
baumd water and each other are called zeolitic water,
Ome water malecule per halfenit cell of paly peskin
formed from twoe hydroxyls on the third Mg™ cation
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