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Experimental Study on the Properties of Solid Material Made by Autoclave
Curing according to CaQO/SiO, Ratio and W/B
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ABSTRACT This study is on the properties of inorganic porous calcium silicate material made from silica powder through the
autoclaving curing, the results of this study should be utilized fundamental data for the development of noise reduction porous solid
material using siliceous byproduct generated by various manufacture process. For the manufacture of autoclave curing specimen,
various calcareous materials used and siliceous materials used silica powder. In this study, properties in density and compressive
strength according to the change of W/B and C/S ratio, microscopy for the shape of pore, SEM and XRD for the examination of
hydrate after autoclave curing are carried out respectively. The test results shown that the more slurry density decrease, the more
W/B increase at the fresh state, this tendency shown similar to in hardened state. Among the specimens of C/S ratio, the com-
pressive strength of C/S ratio of 0.85 gave the highest the compressive strength. In the results of XRD, tobermorite generated by
autoclaving curing was created all of specimens regardless of C/S ratio. To ascertain pore structure, we compared with existing
porous calcium silicate product(ALC, organic sound absorbing porous material). The results of microscope observation, pore struc-
ture of specimen of this study was similar to that of existing inorganic sound absorbing foam concrete. therefore, we could con-
formed a possibility of sound absorbing porous solid material on the basis of the results.
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Table 1 The design of experiment

Experiment factor Level Test item
. 0.75, 0.80 | Slurry density
C/8 ratio 0.85, 0.90 | Oven dry density
120. 130 Compressive strength
W/B 140, 150 XRD
’ Microscope observation
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Table 2 Chemical composition of the materials

Sample Chemical composition (% by weight)
SiO, |AlLO;s|Fe,05) CaO |MgO| K,O | SO; | TiO, | Ig.loss
SP (90041 |16 |06 |01 |08]| - |15] 13
OPC |24.6| 6.1 | 3.0 |60.8]| 1.7 {0.69|0.11| 1.3 | 1.7
AC |42 (54706 (369 - |02]|01]| 3 | 03
CH - - - |73.3] - - - - | 267
A 37107 | - |383| - - |544]| - 2.9

SP : silica powder, OPC : ordinary portland cement
AC : alumina cement, CH : calcium hydroxide, A : anhydrite
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Fig. 1 The making process of porous solid material

A B C D E
180 F-5---------- e
4 A pre curing
—_ B : steam curing
S 4 C :interval
- D @ autoclave curing
ot 1 E : cooling
-
[
g Ba _,._.:L ____________________________________________
= é
1) ]
'_
20 A
0 . T T o T — T L ]
0 5 10 15 20 25 30

Time (hour)

Fig. 2 Curing process
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Table 3 The anova table for slurry density
Factor S 0] A% F F0.01 | F0.05
C/S ratig 0.0065 3 0.0022 | 5.89
W/B | 0.0311 3 0.0104 | 28.08
Error | 0.0033 9 0.0004 - - -

Total | 0.0410 15 - - -
S : the sum of square, @ : the degree of freedom
V : the mean square
F : the value of F test for the experimental value

6.99 3.86
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Fig. 3 Slurry density according to the C/S ratio and W/B Fig. 4 Oven dry density according to the C/S ratio and W/B

Table 4 The anova table for oven dry density Table 5 The anova table for compressive strength
Factor S 0 \" F F0.01 | F0.05 Factor S (4] A" F F0.01 | F0.05
C/S ratig 0.0073 3 0.0024 | 4.88 6.99 386 C/S ratig 0.1919 3 0.0640 | 1.95 6.93 386
W/B | 0.0212 3 0.0071 | 14.23 | 6.99 W/B | 0.0119 3 0.0040 | 0.12
Error | 0.0045 9 0.0005 - - - Error | 0.2956 9 0.0328 - - -
Total | 0.0330 15 - - - - Total | 0.4994 15 - - - -
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Fig. 5 Compressive strength according to the C/S ratio and W/B
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Table 6 Mix design and results of test
/S ratio “Z/B (%) _ (Wt,%) Density (kg/m’) Compressive
MwW Fw SP OPC AC CH A AES Slurry Dry strength (MPa)
50 70 0.56 0.47 1.2
0.75 0 50 4387 | 4515 | 6.77 2.43 4.06 0.3 053 049 12
50 90 0.49 0.45 1.4
50 100 0.48 0.41 1.4
50 70 0.56 0.50 1.5
50 80 0.47 0.40 1.2
0.8 39.72 46.50 6.89 2.58 4.31 0.3
50 90 0.43 0.39 1.2
50 100 0.42 0.35 0.9
50 70 0.55 0.44 1.3
50 80 0.53 0.42 1.7
0.85 37.83 48.02 7.20 2.59 4.32 0.3
50 90 0.46 0.39 1.5
50 100 0.41 0.35 1.5
50 70 0.52 0.45 1.4
50 80 0.47 0.44 1.4
0.9 36.09 49.30 7.30 2.74 4.56 0.3
50 90 0.44 0.39 1.3
50 100 0.42 0.36 1.4
MW’ : mixing water, FW™ : foaming water
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Fig. 7 X-ray diffraction according to the variation of C/S ratio
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Fig. 8 Microscope observation of C/S ratio 0.85

Fig. 9 Microscope observation of sound absorbing material of
D company (Japan)

Fig. 10 Microscope observation of ALC
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