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Activation of Limestone Decomposition
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Abstract

Lime production is very important to building’s sector and lime is irreplaceable for the steel industry, it also can be used in the
field of construction materials, paints, plastics, and rubber production. Environmental concerns are of paramount importance for
these sectors, and innovation includes the use of waste as an alternative raw materials and fuels.

The purpose of the work is to transfer limestone decomposition carbon dioxides into flammable gase state, that removes
environmental impact of lime production process and improves the quality of lime produced in Mongolia. The raw materials are
power plant’s fly ash and small sized limestone of the mining waste. We studied physical and chemical processes occurring during
heat treatments of limestone — fly ash system.

The research has shown that is possible to lower heat quantities necessary to limestone decomposition till 50% in comparison
with pure calcium carbonate by adding fly ashes till 30% and by treating with 10% NaCl water solutions.
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AHHOTaNUS

IIpou3BOACTBO U3BECTU OUYEHB BAYKHO JUISI CTPOUTENBCTBA, U3BECTH SIBISAETCS HE3aMEHUMOM JUIsl CTANENUTENHON TPOMBILIUIEHHO-
CTH, TAKKe OHAa MOXKET OBITh MCIIOIB30BaHA B 00IACTH MPOM3BOJACTBA, KPACOK, IMIACTMACC M KaydyKa. DKOJOTHUECKUE MTPOOIIEMBI
HMEIOT TIePBOCTETICHHOE 3HAYEHHE IS 3THX OTpaciel, a Takke MHHOBAIMH BKIIIOYAIOT B ce0s MCMONB30BaHUE OTXOJ0B B KaueCTBE
IBTEPHATUBHOTO CHIPHS M TOILIMBA.

Ienbro HacTosmeil pabOTHI ABIIETCS TEPEX0] AUOKCHIA yIiepoaa 00pa3oBaHHOrO, Pa3IoKEHHEM M3BECTHSIKA B roplodee raso-
BOE COCTOSIHHE, YTO YCTPaHIET OTPHLATENFHOE BO3ISHCTBHE Ha OKPYIKAIOLIYIO Cpedy Ipoliecca IPOM3BOACTBA U3BECTH U YIIydIIaeT
Ka4yecTBO Mpou3BoAUMOl n3Bect B MoHronuu. CeIpeM Cily’KaT JieTy4as 30Ja 3JEKTPOCTaHIMU M W3METbUEeHHbIE U3BECTHSIKH SB-
JISIOIIMECS. OTXOAOM J00bIBarOLIEil MPOMBIIUIEHHOCTH. MBI M3y4min (pU3HYecKne U XUMHYECKHE MPOLECCHI, MPOUCXOIAIINE PH
TEPMUYECKON 00pabOTKE CHCTEMBI: U3BECTHSK — JIETy4asi 3071a.

IlokazaHo, 9TO BO3MOXKHO CHIDKEHHE KOJIMIECTBA TEIIIOTHI, HEOOXOANMOE AJISI Pa3IoKeHUs n3BecTHAKA 10 50% 10 CpaBHEHHMIO C
YHUCTHIM KapOOHATOM KaJbIUS IyTeM I00aBiIeHus JeTydeit 30ibl 10 30% 1 00paboTKH cMecH U3BECTHSIKA U JieTydel 30016l 10%-HbIM
pactBopoM Boxs! NaCl.

KuroueBrble cioBa: Jlerydas 30i1a 3JIeKTPOCTAHIMH, TEPMUUECKUI aHAIN3, SHO0 U SK30TepMHYECcKHe 3()(PEKTHL.

I. Introduction

Lime production is very important to building’s sector and lime is irreplaceable for the steel industry, also
can be used in the field of construction materials, paints, plastics, and rubber production. Environmental
concerns are of paramount importance for these sectors, and innovation includes the use of waste as an
alternative raw materials and fuels. The purpose is transferring limestone decomposition carbon dioxides in
flammable gase state, that removes environmental impact of lime production process and improves the
quality of lime produced in Mongolia. The raw materials are power plant’s fly ash and small sized limestone
of the mining waste.

I1. Experimental

We studied physical and chemical processes occurring during heat treatments of limestone — fly ash
system. For laboratory experiments we used Ukhaakhudag Power plants (UPP) fly ashes with 31.7% of
unburned carbon content.
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fig.1 X-ray diffraction patterns of UPP fly ashes
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a) Fraction with the particle sizes more the 40um

b) Fraction with the particle sizes less than the 40um

By the X-ray diffraction analysis method have been determined the presence of quartz (SiO,),
graphite(C), silicon oxide, magnetite (Fe;0,), calcium silicate (CaSiO,4) in fraction with particle size more
than 40um and only amorphous phasis in the less 40pum particle size fraction.
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fig.3 Differential temperature curve of limestone- fly
ash system: 1-for 30% fly ash; 2- for 30% fly ash
mixture treaded with 10% NaCl water solution; 3- for
30% fly ash mixture treaded with 10% NaCl water
solution and CO, medium.
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fig.2 Differential temperature curve of UPP fly

Thermal analysis was made by using Derivatograph D1500, on DTA curves appeared endothermic effect
in the 700-900°C temperature region corresponding to decomposition of pure natural limestone, and exo-
thermal effect corresponding to the oxidation of unburned carbon of UPP fly ashes in the 430-1000°C tem-
perature region.

We established previously that, the optimal carbon content for spontaneous burning process of calcium
carbonate — graphite systems are about 6-9% [1]. On the basic of this research result it was chosen fly ash
contents to be 20-30% in limestone - fly ash mixtures (see Pic.3, curve 1 and Table. 1).

As show in the Fig.3 curve 2 appeared exoeffects at the temperatures 520°C, 580°C and 900°C and the
endoeffects area corresponding to the CaCOj; decomposition, decreases in comparison with curve 1.

Table 1. Thermal characteristics of Limestone-Fly ash system

Temperature of thermal effects, Heat quantity
Fly ash,% c
Exo Endo kJ Relative

0 - 900 1,575 1
10 580 880 1,570 0,99
20 600 870 1,560 0,99
30 600 840 1,200 0,76
30 (10% NaCl) 520, 580, 900 830 787,5 0,50
30 (10% NaCl) (CO,) 500, 570, 770, 910 825 708,75 0,45

Conclusion

1. It was established that UPP fly ash has higher weight losses during the burning processes which is
connected with oxidation reaction of carbons contained in fly ashes. Therefore, this kind of fly ashes can be
used effectively for producing high quality lime.

2. It was shown that the important role plays right selection of mineralizers and burning medium in
intensifying limestone decomposition processes using effectively heat energy of limestone-fly ashes systems.
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