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ABSTRACT

ABSTRACT
In the present thesis we studied tphysical, chemical and histological
characteristics o€arbonate rocks and the resuliede. We stdlied 11 samples of
carbonate rocks, 7 limestones and 4 marflks.studied amples were collected from
guarriesthatcove much ofGreece

The methodologicalapproachof the Thesis topic based upon the (1)
Collection of representative carbonate rockswiifferent textural characteristioR)
Characterizinghe raw materialg@pplying the available methods (3) Calcinationat
selectedtemperaturesand conditions (4) Characterizingthe producedlime using
disciplinaryanalyticaltechniques at differentatcination conditions(5) Comparative
studyof lime reactivity, dueto thatwe developed selt-constractivecalorimeterusing
theEN A ?i 459:2:2010(6) Comparativeevaluatorof data(2) i (5).

The carbonate rocks (limestogjemarbles) were studied usg thefollowing
methods:granulometryanalysis, chemical analysising ICP and conventional wet
methods, optical microscopy, -bay diffractometry (XRD), scanning electron
microscopy, Ramaipectroscopythermal analysisising themethodof TG - DTA,

porosimetry anddetermination o$pecific gravity.

In particularquantitative analysis of major and trace elemantbe carbonate
rocks was carried outusing the method of atomic absorptioand emission
spectroscopylong withclassical wet methods. The syudf the microstructure and
mineral chemistrywas donein thin sectionsusing petrographic microscope and
scanning electron microscope. Subsequently, the material was studied by means of X
ray diffractometry The XRD method wassed to determine the minéghases in the
raw material andthe insoluble residueFurther, RamanSpectroscopy, a nen
destructive method, used farquick determination ofalcite and dolomitethe latter
was not possible usingingleoptical microscopy. The thermal analysigsultswas in
accordance with chemistry dafBheporosimetrymethod due to the very small pore
size of carbonate rockdid not gave satisfactory result®etermination of the specific

weight ofthe carbonate rocke/as linked withthe presence of calcite addlomite.

The producedime was studied using ththe following methodschemical

analysisusing ICP and conventional wet methqdX-ray diffractometry, scanning
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ABSTRACT

electron microscopy, RamaBpectroscopythermal analysis methodsing DTA -
DSC and porosimey (nitrogenabsorptioi.

In particularquantitative analysis of major and trace elements and free CaO in
the lime was carried outising the method of atomic absorptioand emission
spectroscopyalong with classical wet methodsMicrostructuel relationshps and
purity of lime wasdoneby scanning electron microscopy. Furthermo¢BD methos
was applied to verify the quality of carbonatidRaman Spectroscopy, used for
determination of burned and unburn@adteriallocated athe outer and inner portion
of lime, respectively. The latter is an important advantageaohan $ectroscopy, as
a fast and accurateontrol of the carbonation qualityThe thermal analysievealed
the structural modifications subject the lime with increasing temperature.
Porosimetry by mean of nitrogen absorption gayave excellent results of porosity

and specific surfacarea

Thereactivity, as a measure of quality of lim&as studied by applying three
methodologies. The first methodology following the standard EN43801 regires
the determination of the maximum temperature inwaerlime system Then the
reaectivity is equal to the mhigH20%ddr e
The second methodology requires tieactivity calculationas the difference of &h
maximumwatertemperature from the value of the init@e The third methodology
calculated based on the RDdirameterAccordingly, the reetivity is distinguished
in three groupsRDIN> 30 very active lime, 10 <RDIN <30 active lime and RDIN

<10 inadive lime.

From the results of the above methods, it \walally determined that the
reactivity of quicklime constitutethe main measuref the suitability of a carbonate
rock. The most activesamples,were those containindnigher calcium contents
Additionally, the presence of magnesium hardens the sample, duectarihereakup
of MgCOs. This leads to inactivation of Mg&artingat 900°C and enihg upat 1200
°C, as inactive quicklimeFurther, hydration process of lime is characterizedsby
stagesAn exception occur in the Mgch samples, inshich observed tlee@leration

stagedue to delayed hydration of MgO relative to CaO.

Herein, asystematic studyweighedthe role of the natural waters on the

reactivity and slaking rate on laboratgesoducel lime. Therole of water during the
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hydration of lime showed no relationship between tleactivity or thehydrationrate

of the lime, andthe anions contained in the added water.Comparing the
physicochemical properties of limestone products with dieiral waters chemistry
(for the range ofight brackish region <2608S/cm), only the chloride concentrations
influence considerably the quicklime hydration reactidimis is consistent with
literature data. A relatively negative correlation of suBatath the reactivity rate
showed a trend of retardancy duritige hydration process. Overall, the process

consists of lime hydration water quality that the range limits salinity 2600 mS / cm.

The main objective ahe presenthesis,was to develom suitablity modelfor
carbonate rockaim to predict theproduction of goodbuilding limed quality. This
was achieved by creating a mfltinctional four-fields model. These fielddenoted
as "appropriate”, "inappropriate”, "partiatippropriaté and "partialy inappropriaté.
The scope of "appropriate” is represented by the samples that combine lower
magnesiumand highermreactivity values The field "inappropriate” is represented by

the samples that combine higher magnesium and loegactivity values.

The Carich samplesexhibit higherreeactivity values compared to the Mgch
ones, for the same calcination temperature. fAighestreactivity valuesobservedat
1050 °C, due to that represent the optimum calcination temperature. At low
temperatures, uburned material signifies that the calcination process was
incomplete. Factors other than the surface area and composition are crucial for the

tuning of reactivity in quicklimefor examplekinetics and mechanistic aspects.

The development of this model facitis thelime factoryto characterizean
unknown carbonate rocin order to efficiently produce good quality limeThe
necessary data include those from petrographic microscope, efmical and

mineralogical analyes.
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Aldfactpa (I'yoy) Inteiog Kpitngs.
Zgpreviivopdppopo Dutide HpoBiag, Trvov.

Tnepiexdpevo oto opuktd Sohopitng,
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3Uyei/ UabyaUd, e jygdehd UsyvYiuUgldd Usg gasae
3.7.1 vU;BLUBIOsoHUJU

OsUd U Uegd GdeUsUsahUUyegd “~Uy¥YoesesUU
sguyYUyidd Ueg ¥YubdqiUeg UGbyaUd oaUs GUsgd
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“0U) 906 AMg0.3 cOWdJs o655 ABgOoGde @i Fdibd GUeg Ua by aU
¥d U eUyaUGeU Uds UeavUUx¥xGd Udd dU; ephUdUUd
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Ud tsUlosoaWdGYl ddg JUARBg o5a6i UsacesUssaed Gi
U UaUgdUj 3¢ zdldits) eflbeo@U P.5. 8
iUg
U Uesgd GdeUsUsahUUyegd ~ Uy ¥YoesUU
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U sGY3UsU og}j avchlciuvmsulfitdbeminyidrpte g ¢ e U8 UaUg UUae ¥
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33Uy Uvxeysdd U Uds “e0hUJUU Ueg 3U;ei “ag
“"Uy UaUbe gty UGbyaUesg, URUU "3 e Uad0UUs @i
gUe “6g dUxvyydUseay¥Y U UsUXabylisUs@3 2% Bliddg M
U stistalUUs d “UjyUaUbe “eaUsi, dq ~euhUqUU
aUs " 0U3UU0U a¥YlGsU Udd dUvjydqUsay U UsUsgeysdd.
4.1 KsguyvyUxad Uxs UOUapU
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aUUU; 2U0GaU U 303 GielyaU €U Uds Uz Uaity UG
CaO+ H,0- CaOH), + 15.5Kcal 1)
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(Boynton 1966, Eckel 1928 Holmes and Wingate 1997, Wingate1 985) . y UU3 @
YyibdaUed UGbyGUdd usUUdy Ua ecUedeoeY “clOslUY

Gailly 2aU0Us ¢y qAntdohodlet &) 2aP8) (1 6B} yedd oUdU} Hd ¥Yab
UabyaUdd "~ UjyegloayYeUs e£90)3 U0y e bUdehd usU
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T TeoocsgelUUysoe aUUUssee Usg CaoO,
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