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A Study on Bloating of Porous Ceramic
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Abstract: In this study, lightweight aggregate was made from basalt stone powder sludge. Clay and glass
powder were respectively added from 0 to 20 wt% and from 0 to 100 wt%. The glass powder helped
to form glassy phase which trapped generating gas in the materials. CaCO; helping bloating process was
added from 0 to 10 wt%. It was possible to produce lightweight aggregate at range from 1150C to
1200°C. The specimen was heated in furnace at 1100, 1150 and 1200°C for 15 min, respectively, to
sinter aggregates. Chemical composition of materials were determined, and characteristics were analyzed,
including specific gravity, water absorption. Lightweight aggregate which was heated at 1200C had
specific gravity of 0.53 g/cm, water absorption of 3.08%, and this value satisfied KS L 8551 standard.
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Table 1 Chemic:

al component of materials

Materials Stotéiugcg)zvder Jeju Clay
SiO; 50.61 62.26
ALO; 14.35 15.55
TiO, 2.07 1.21
Fe,03 11.91 6.88
MnO 0.15 0.08
MgO 7.59 0.97
CaO 8.78 0.51
Na,O 2.77 0.91
KO 0.71 1.87
P>0s 0.28 0.08
LOI 0.56 9.33
800
700
600

= 300

e
200
100 [
o
o 10 20 30 4 s 6 70 80

Theta
(@

800
700 4
600 -

. s

= 300 o
200 ]

o
™
o 10 20 30 4 50 6 0 80

Theta
(b)

Fig. 1 XRD patterns of (a) stone powder sludge and
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(b) Jeju clay
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Table 2 Particle-size distribution of Stone powder

sludge and Jeju clay

Size | 75um | 75~250 | 250um

Material below £m above

Stone Powder | 50900 | 34150 | 0.76%
Sludge

Jeju Clay 51.51% | 34.68% | 13.81%

@ Povrlered Basalt Sludae
M Jeju Clay

Fig. 2 Bloating range

\ Mixing materials ‘

|

\ Adding water to mixed materials ‘

|

\ Pressurization and Molding ‘

|

\ Drying |

\ Firing and Bloating ‘

Fig. 3 Flow chart of bloating process
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Fig. 4 Molding press for stone powder
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Table 3 Mix proportion for materials (wt%)

Speci- Stone Jeju Glass

men Powder Cla Powder CaCos
Sludge y

B100 100 0 100 5

BCI1 90 10 50, 100 | 0, 5, 10

BCS82 80 20 100 5

(a) B100
Fig. 5

(b) BCI1 (c) BC82

Specimen for Jeju clay content
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Fig. 6 Characteristics for mix proportion
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Fig. 7 Specimen for glass powder content

(a,b,c : 50 wt%, d,e,f : 100 wt%)
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Characteristics of specimen in glass powder

content 50 wt%
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Fig. 10 Specimen for CaCOs content
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