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An Experimental Study on the Fundamental Properties of Zeolite Concrete

e & x| M2
Jo, Byung Wan Choti, Ji Sun
Abstract

Since the cement industry is expected to face serious setbacks in the near future associated with environmental
concerns. With the advent of new technologies and increased public awareness about global environmental issues, the
cement industry is actively seeking to adopt new technologies as part of an effort to diversity its resources. This study
is designed to assess the fundamental properties of zeolite cement concrete which consists mainly of natural zeolite,
which is known for removal of and harmful gas, ion exchange capacity removing cation contaminant including heavy
metals and ammonia, absorptive capacity and molecular sieving effect together with excellent insulation capacity as a
porous material, and recently draws much attention for its possibility as an alternative material to cement. The study was
conducted to show the compressive strength of concrete, slump, bleeding and air volume according to the changes of
natural zeolite and alkali activator NaOH). As a result of measuring the compressive strength of natural zeolite concrete,
it was almost 40MPa and displayed similar to general concrete in the tests of slump, bleeding and air volume, with which
it was considered that it may be used as a future high performance, high performance construction material.

Keywords : Natural Zeolite, Alkali—activator, High—performance construction material
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Table 1 Physical Properties of Zeolite

Table 2 Chemical Compositions of Natural Zeolite

Type(%) SiOZ A1203 F6203 Ca0 MgO Kzo TiOz Na;O

Zeolite | 66.74 | 12.77 | 2.10 | 2.71 | 0.41 | 4.02 | 0.46 | 2.31

Table 3 Chemical Composition of Port—land Cement

Type

%) SiOz | Al:O3 | FezO3 | CaO [MgO| SOs | K20 | Cre0s | TiO2 | Na2O

Port
land |20.36| 5.77 | 2.84 [64.33(2.05/251| 1.3 | 0.3 [0.24| -
Cement

Type Size Fineness Specific gravity

Zeolite 5.39um 885,500 cmz/g 2.16

Fig. 1 FE=SEM image of zeolite
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Table 4 Physical Properties of NaOH (Solution 50%)

Table 6 Mix proportion of Zeolite Cement Concrete Specimens

Type density | boiling point(C) | melting point(‘C) | pH

NaOH(50%) | 1.525 145 12 13

Table 5 Physical Properties of Aggregate

Unit Weight (g)

Specific | Absorption Umt Fineness Absolute
Type avity (%) weight modulus volume
& (ke/m’) %)
Fine 257 0.95 1,512 2.48 60.5
aggregate
Coarse | o 0.87 1,567 6.33 62.1
aggregate
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Fig. 5 Bleeding Capacity with Time

Table 7 Result of Compressive Strength

) Compressive Strength(MPa)
Specimens
3Days 7Days 14Days 28Days
7C-CS1 21.55 34.70 35.25 35.00
7C—CS2 2241 38.10 39.75 39.35
7C—CS3 22.84 40.37 41.73 43.22
7C—-C4 22.86 40.42 42.10 43.24
7C—-CS5 22.89 39.14 40.64 41.53
7ZC—CN1 22.10 38.10 39.97 40.89
7C—CN2 22.64 39.50 41.12 42.05
7C—CN3 22.64 40.20 41.58 42.97
7ZC—CN4 22.87 40.43 41.81 43.20
ZC—CN5 23.93 38.05 40.20 43.10
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