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ABSTRACT
Ready mixed mortar has been originated from lime industry of Germany and is being used widely in the world
at present. In recent years, the studies of mortar with new faculty have been progressed.
In this study, we used elvan instead of using sand in order to make cement mortar and investigated
characteristics of elvan and mortar that used elvan. The major compositions of elvan were SiQs and AlzOs. The
crystal phases of elvan were composed of quartz and sillimanite. Elvan had a lot of pore and absorption ratio

was 2.09 %.

The compressive strength of mortar that used elvan satisfied korean industrial standards under 1:3 (mixing
ratio) and water retentivity increased according to increase of elvan contents. Far infrared radiation and
deodorization ratio increased and thermal conductivity decreased according to increase of elvan contents.
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Table 1 Characteristics of starting materials

{a) Ordinary portland cement (Type I)

-Chemical compositions (wt.%)
Si0s | ALOs |FexQs| CaO | MgO | SOs | Nax0 | K20 [F-CaO
2083 | 538 | 3.22 |62.061 320 {231 (021 {1.04| 088

—Physical properties

Blauéne Set time Soundness
(cm*”/g) | Initial (min) | Final (h‘m) (%)
3,336 216 5:47 0.14

(b) Chemical admixture

Color Specific gravity Solid (%)
Dark brown 0.7 More than 93
(C) Sand

Residue (%)

Unit weight
300 gm 600 gm
9% 0.7 155 kg/ &
Elvan OPC

Chemical comp., Porosity

Y
Mixing Cement, Elvan

A
Adding of mixing water| Flow 200+£10mm

A\ 4
Molding

A
Test

Compressive strength
Far infrared, etc.

Fig. 1 Flow chart of experimental process
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Fig. 2 Specimen for heat characteristic test

Table 2 Chemical compositions of elvan
Comp. | SiOz | AlsOs | FesOz |CaO| MgO | K20 | NaxO | TiO»
wt.% [65.7| 149 | 448 [1.61| 204 | 236 | 3.80 | 0.47

Table 3 Specific surface area and porosity of elvan

Classification Elvan Sand
Specific surface area (m%g)|  3.0048 0.3876
1.179%107 | 0.171x10°®

Porosity (cm”/g)
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Fig. 3 XRD patterns of elvan and sand

(b) Surface of aggregate (950%)

Photo 1 Microstructure of elvan
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Table 4 Aggregate contents and water retentivity of
mortar used elvan

Classification 15(2 V;érg é))ver Water (r;;)entivity
1:2.0 64 70
1:25 69 74
1:3.0 73 81

Table 5 Thermal conductivity of mortar

Classification T Thermal conductivity

(W/m - K)
Cement:sand 125 1.380
1:2.0 1132
Cement:elvan 1:25 1.071
1:3.0 1.030
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Fig. 4 Compressive strength of mortar used elvan

= ow deE dw

(ot

T

389



%
i —a— % Sand 1:2.5
& -—eo~ % Elvan 1:2.0
2% Elvan 1:2.5
nr —v— % Elvan 1:3.0
~el
[é)
Tl
2
= 4r
(o]
S 30
ot
0|
0 1 i 1

Temp. (T )

Fig. 5 Cooling time of 45 C mortar

0L
o .
L o
¢ . X "
T s et
s e
s w ”1 l/l
2 Y —
S 50
5
N [F=—Sand 1:2.5
5 —o— Elvan 1:2.0
s 30 4~ Elyan 1:2.5
§ ~v— Elvan 1:3.0
20!
10L 4
0 | |
Z7| - . "

Time (min.)

Fig. 6 Deodorization ratio of mortar
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Table 6 Far infrared energy of mortar

Classification Radiation (%) W /m%r}e;iy 40C)
Cementisand | 1:25 90.2 348
1:2.0 90.5 349
Cement:elvan | 1:25 91.0 351
1:3.0 91.6 353
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