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Study on the Effect of Fineness and Substitution Rate of Natural Zeolites on
Chemical Reaction and Physical Properties of Cement Mortar

Chang-Bok Yoon', Han-Seung Lee **

Abstract

: As a basic study for the application of natural zeolite as a concrete admixture, the compressive strength, activity factor, Ca(OH), quantitative

analysis and XRD experiments were investigated. It is thought that SiO,, which is abundant in natural zeolite, affects the strength development by
reacting with the hydration product of cement in all specimens in which natural zeolite was added according to powder level and substitution rate.
As the substitution rate increases, the compressive strength decreases, which is considered to be due to the decrease in the amount of C;S and C,S minerals
in the clinker, which affects the strength expression compared to the cement content of the reference mortar. The XRD crystal structure did not show
a significant difference from the reference mortar, and it was confirmed that the Z2-10 (Blaine: 15,600cm? / g) specimen with 10% substitution of
natural zeolite was the best among the experimental levels. Substitution amount for use as concrete admixture is 109 substitution is most ideally seen.
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Table 1 Chemical composition of Cement

Chemical Compositions (%)
Si02 A1203 F6203 CaO MgO SO3 L.O.I

Name

OPC 1929 516 287 61.68 4.17 253 249

Table 2 Chemical composition of Natural Zeolite

Chemical Compositions (%)
SiOz A1203 F6203 Kzo NaZO CEC pH

Name

Zeolite  66.8 132 1.68 3.02 116 106 7.67

Table 3 Hazardous component test of Natural Zeolite

Hazardous component test (mg/kg)
As Cd Hg Pb Cr Cu Ni Zn

Zeolite

Fig. 1 Manufactured cement mortar specimen

Table 4 Cement Mortar mix proportion

Limit 20 2 1 50 90 120 20 400

Result - 0.64 - - 7.87 437 3.75 23.81
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Z1-20 50 412 - 103 1530 257.5
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72-20 50 412 - 103 1530 257.5
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Fig. 3 Compressive strength test

Table 5 Compressive Strength Evaluation and Activity factor
According to Curing time

Day 7 Day 28 Day 91 ..
. . . Activity
Compressive Compressive Compressive
Factor
Strength Strength Strength %)
(MPa) (MPa) (MPa) o
OPC 20 32 38 100
FA-10 21 31 35 92
Z1-10 20 27 32 84
71-20 15 20 27 71
71-30 11 16 23 60
72-10 19 29 38 100
72-20 15 21 31 81
72-30 12 17 25 65
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Table 6 Ca(OH), content of mortar
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Day 3 Day 28 Day 35
Ca(OH), (%)  Ca(OH), (%)  Ca(OH), (%)
OPC 9.84 14.31 15.33
FA-10 9.95 13.10 13.20
Z1-10 10.32 12.55 13.19
72-10 9.51 12.48 14.00
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Fig. 4 TG-DTA Curve(3 days)
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Fig. 8 X-ray Diffraction Analysis (28 days)
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