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ABSTRACT

This study examines the effects of limestone’s factors on the fluidity of cement paste when of up to 15%. As the substitution
ratio of limestone powder increases, the fluidity of the paste is also improved; however, it has no correlation to the CaCOj5 content
of the limestone, fineness of the limestone, and fluidity of the pastes. Regardless of clay content of the limestone, it showed a
similar mini-slump, so there was no correlation between the clay content and the fluidity of the paste. Also, the total organic carbon
content of the limestone and the fluidity of the paste showed no correlation. Regardless of the limestone’s grade or fineness, n value
of powder gained by using the Rosin-Rammler distribution function showed that the fluidity of the paste increased as the n value
reduced. It was also shown that particle size distribution of ordinary Portland cement with limestone powder had a major effect

on the fluidity of the paste.
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Fig. 1. Calibration curve of kaolinite in limestones.
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Table 1. Chemical Composition of Raw Materials

S ARE Fo]AES] 554 vAlke A3 vide] dF 151

Chemical Composition(wt%)

Sample No. .
SiO, Al O4 Fe,04 CaO MgO SO; K,O Ig.loss CaCO;
OPC 21.5 5.2 3.6 61.6 3.1 2.1 1.3 1.4 -
HL 1.3 0.7 0.9 54.3 1.0 04 - 41.5 96.9
MLI 7.8 2.3 1.3 46.1 1.7 0.3 0.7 40.0 823
ML2 11.5 32 1.9 41.9 22 0.1 0.9 38.1 74.9
LL 20.0 4.7 2.2 374 1.8 0.1 1.7 32.1 66.7
B g8s) si7k #el B2 WA 2u7)e] 2o 9 . p—
= ARt 88 SHFE A U T & = olomie
o oF 150mIE 7Feh ©F Smi] 85% HiPO,# A|A] . ® Muscoe
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Fig. 2. XRD patterns of domestic limestones.

Table 2. The Clay Content in Domestic Limestones
HL ML1 ML2 LL

Clay content

(g/100 g of sample) 0.04 0.05 0.17 0.18

e on, o= F917F oS Si0,9] ol F7tst
= 3P A A ST

Table 2= X34 F9] JE THEFS SHT Aol
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Fig. 3. Total organic carbon in domestic limestone.
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Table 3. D, and n Value of Domestic Limestone Powders
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Zpoket. o] 21 A 3]4] mlEdo] OPCH T} H+y7gdel 2
7] Wzl vehd dFe R siMEt ngke OPC7F 1.22
2 714 %29, Blaine 3,500 cm’/g class A]3]4S 0.89-
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HL MLI ML2 LL
OPC 3,500 5,000 3,500 5,000 3,500 5,000 3,500 5,000
2 2 2 2 2 2 2 2
cm’/g cm/g cm’/g cm/g cm’/g cm/g cm’/g cm’/g
class class class class class class class class
D, 19.8 16.1 12.8 154 12.1 13.1 10.7 14.8 11.9
n value 1.22 0.99 1.00 0.99 1.00 1.10 1.09 1.09 0.98
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Table 4. Particle Size Analysis of Cement with Domestic Limestone

Fre57del milke A3 miEde] J%F 153

Sample No.  Blaine Class

(cmz/ 2) Replacement Amount (%)

Particle Size Analysis

De Value (um) n Value
OPC 3,232 - 19.8 1.22
5 18.7 1.20
3,500 10 18.6 1.18
15 184 1.16
HL 5 18.5 1.18
5,000 10 18.1 1.15
15 17.7 1.12
5 19.3 1.19
3,500 10 19.1 1.17
15 19.1 1.14
MLI 5 18.5 1.19
5,000 10 18.1 1.16
15 17.7 1.13
5 19.7 1.19
3,500 10 194 1.17
15 19.1 1.14
ML2 5 18.6 1.19
5,000 10 18.3 1.17
15 18.0 1.14
5 18.9 1.20
3,500 10 18.7 1.19
15 18.3 1.18
LL 5 18.5 1.20
5,000 10 18.2 1.18
15 17.9 1.16
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Fig. 4. Result of mini-slump for cement paste with limestone: (a) Blaine 3,500 cmz/g class and (b) Blaine 5,000 cmz/g class.
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