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ABSTRACT

The invesligations have been carried out Lo study the ch.

aracteristics of limestone using in Xorean cement industry

with prime interests in the dissociation and thermal phase changes of limestone between 900°C and 1400°C,

The range of decomposition temperature of limesione was 840-870°C, and it was considered thal the temperature

was lowered by impurities in ihe limestone.

The mare the impurities and the finer the grain size of quartz in limestone, the lower temperature was applied in

forming S mincral the temperature of about 1000°C.

The major clinker minerals such as Cs8, CoS, CaA and C:AF were formed in most of limestone when the firing

tempraturs was up 1o 1300°C.
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Table 1. Sampling places of Korean limestone

Limestone formation Sampling place
Pungchon Samcheok,
- Kangwonda-- > A~
Samtacsan Yeongwal,
Kangwondo
Kapsan Danyang,
Chungcheongbukdo
Hungwolri Samwhari,
Kangwondog
Mackdong Samwhari,
Kangwonda
Bukokri Mungyong,
Kynngsangbukdo
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Table 2, Chemucal composition of Korean limestone
) . . Variability
leestfme Chemical analysis (%) indicos
formation [ T ALGy | FouOs | C20 MgO | NaO | K0 |ig loss| Sum | /8 Cﬁ{ -
Pungchon 5.3 14 0.4 50.2 33 0.09 .55 38.5 99.9 947 | 2775
Samtaesan 10.2 238 0.4 47.1 0.7 .09 0.99 376 99.9 4.62 | 1791
Eapsan 1.4 0.7 0.4 52.8 1.2 0.10 0.28 42,6 99.5 37.71 £9.27
Bukokri 8.1 2.4 1.3 46.6 1.8 0.07 0.85 8.1 99.2 575 14.78
Mackdong [ 2.0 0.5 49,8 1.5 0.10 0.95 38.1 9.7 7.43 | 22.60
Hungwolri 7.7 2.3 0.9 33.3 13.6 0.06 0.65 41.3 9.8 4,32 12.8]
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Fig. 1 DTA curves of Korean Limestone.
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Table 3. Mineral composition of Korean limestone

Eg;f:hogf Major minerals | Minor minerals Remarks
N Calcite Muscovite + Calcite (CaCQOy)
Pungchon Biotit Mi line _— .
. Doloaits Quarte - Biotite (K40 -6Fe0 - 6MgO. - Al;03- 6510 2H,0)
« Muscovite (K20 3AL:O565i0;:- 2H.0)
Calcite Dolomite . i . 298000
Samtaesan | Muscovite Microctine Chlorite (_SMEO Alz0y-2810,-4H,0)
Quariz Kaolinite » Quartz (510g)
Chlorite . Dolomite (CaCOy-MeCOs)
K Calcite Muscovite - Microcline 1/2 (Kz0-3ALD; - 6510,
El_pSEl[l Dal it . .
olomite Quartz . Kaolinite {Al;0-28i0;: 2H,0)
Calcite Muscavite - BEckermanite (Na,K)z(Fe, Mg, Al; SigOs(F, OH):
Bukokri Dolomile Chiorite
Quartz Microchne
Calcite Muscovite
Quartz Chlorite
Mackdong Eckermanite Biotite
Microcline
Calcite Muscovite
Hungwoelri | Dolomite
Quartz

Table 4. Grain size of calgite and associated minerals of Korean himestone formations

Limestone Grain size (um)
formations Calcite Quartz, Biotite

Range Aver. Range Aver., Range Aver.
Pungchon 240-1200 720 25-3%0 25 8-30 15
Sarmntaesan 3-320 g 1540 25 — —
Kapsan 3-50 15 2-30 10 . —
Bukokri 25-180 80 13-110 S0 — —
Mackdong 180--550 340 20-100 70 5-30 15
Hungwolri 3-30 15 §-110 15 — —
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Table 5. Phase cormposition of Korean limestone heated al various temperature
Mineral Compoesition
Limestone ]
. 500°C ( 1,000°C || 1,100°C }/ 1,200°C 1,300°C 1,400°C
formation i i
Major Minor‘Major‘Mimor Major | Minor Minor || Major | Minor | Major | Minor
CaC |Cale. [|[Ca0 |MgQ |[Cal | o5 !Ca() MpgO Cal MgO Cal} MgO
Punech Musc. (MgG | Musc. Mg | CiS C4AF || Ca8 CsS CoS CiA
£C00 ‘ Cah CsS | CAF
‘ : CyAF
Ca0 |Cale. a0 Jcak. Jcao | [ cao | A | cao | Mo | cao | MeO
Samtaesan Quar, Quar. [CsS MgO CaS MgO Ca3 CsA ;S CaA
CoA CLAF ClAF 58 C:AF
! ) C:AF
Ca® Quar. [Ca0 |MgO [Ca0 | MgO | Ca0 | GiA Ca0 CiA CaCr CaS
Kapsan Calc. MgO CoA CaS oS C3A
@ MO MgO C:5
L MpO
Ca0 [Quar. [Ca0 [Quar. [Ca0 [ G [ Cab | MgO | Cab | GS [ CaD | MgO
Bukolyi  [CAle- [MgO |Cale. [MgO Quar. || C8 [ GA | GS | Meo [ GS | GeA
MgO C4AF CaA CsS C,AF
C,AT
|
Ca0 |Musc. [Ca0 Muse. a0 | s lcao (Meo [ Ca0 | GS | Ca0 |G
Mackdong Calc. |Eker. Quar. | Quar. || Cs5 CaA CS MO a8 CiAF
Quar. Eker. Eker. CAF CsA MegO
MzO CiATF
CaQ [Quar. {Ca0 |C:8  |Ca0 | Co8 \CaO CaA Ca0 CaS CaO CahA
Fungwolri MeO MgO |CzA  [MgO | C3A MgO CAF MgO CaA MO CiAF
- Cale. QJuar. CiAF || CsS 5 CAF || G695
58
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