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The inorganic insulating material was fabricated with quartzite, ordinary portland cement(OPC), lime, anhydrous gypsumand foaming
agent by hydrothermal reaction. The inorganic insulating material was fabricated by using autoclave chamber under high-temperature
and high-pressure. The inorganic insulating material is a porous lightweight concrete. Because of its porous structure, properties of
inorganic insulating material were light-weight and high-heat insulation property. Properties of fabricated inorganic insulating material
were o.26g/cm3 in specific gravity, 0.4MPain compressive strength and 0.064W/mK in thermal conductivity. In this study, the inorganic
insulating material was fabricated and analyzed at different size of quartzite/OPC, various foaming reagent and functional additives to
improve the properties. Consequently, polydimethylsiloxane can improve density and thermal conductivity. Especially,
polydimethylsiloxane showed excellent improvement in compressive strength.

JIHE : RIIH SHEM, SHEE, JIZH, Jisd EIHAl, 25
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Table 1. Chemical composition of starting materials

Material SiO; CaO | ALO; | FexOs SO; MgO

OPC 21.82 | 62.12 5.86 2.74 2.36 2.73

Quartzite 92.1 0.36 2.36 2.26 0.05 1.06

Lime 168 | 9038 | 039 | 043 | 070 | 087
Anhydrous | ) 51 T 393 | 045 | o018 | 5318 ;
gypsum
Table 2. Mixing Ratio of Starting Materials (Unit : %)

Quartzite OPC Lime Anhydrous gypsum Water

30 5

W

10 5 130

Mixing design

Making slurry

Curing (20°C-60% 1, 24hr)

Cutting

Hydrothermal synthesis
(Autoclave 170°C, 4hr)

Analysis

Fig. 1. Experimental procedure
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Table 3. Mixing Ratio of Starting Materials (Unit : %)
Anh
No Quartzite | OPC | Lime nhydrou Al powder| Water
S gypsum
0.3
a 30 55 10 5 0.4
0.5
30 55 | 10 5 130
b 35 50 10 5 0.3
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Fig. 2. Propertiy of functional additives
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Fig. 3. Pore properties of Y250N content
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Fig. 4. Properties of Y250N content
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Specific Gravity (g/cms)

(@) Physical properties of mineral hydrate material at different grinding

Specific Gravity (g/cm®)

(b) Physical properties of mineral hydrate material at different grinding time with OPC (Griding time of quartzite :
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Fig. 6. Physical properites of mineral hydrate material at different grinding time with quartzite and OPC
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Table 4. Whiteness of minerals hydrate material
(@) Quartzite content
Quartzite L a b Whiteness
30% 73.9 0.28 3.16 73.7
35% 74.7 0.70 3.53 74.4
40% 77.9 0.76 3.39 77.6
* Al content : 0.3%, quartzite/OPC : 3hr
(b) Grinding time
Time IL a b Whiteness
3hr 73.9 0.28 3.16 73.7
6hr 71.0 0.13 2.72 70.9
* Quartzite content : 30%, quartzite : 3hr, OPC : 6hr
(c) Water content
Quartzite IL a b Whiteness
110% 73.0 0.26 291 72.8
130% 73.9 0.28 3.16 73.7
140% 72.1 0.10 2.58 72.0

* Al content 0.3%, Quartzite content : 30%, Quartzite/OPC 3hr
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Table 5. Porosity of mineral hydrate material with functional

additive
Addition Porosity (%)
(%) Polydimethylsiloxane | Silicone-Silane Polycarbon
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Fig. 7. Characteristic analysis of slurry viscosity
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A AJE, MATE| 2 Akl

0|4 SIOI=H0|E ATHE %

I 2% BAE Dl = PUS NEXEHS = OB FY 7|2
Z3e|E0/t Ol4IZ B10|S2I0l= ATl IENPI SNORL C40 7IBOR Ol Foit YN X HANSS 5 4
RICt, MZE 0JUZ SH0I=H0]E Afe| S42 242t Ue 0.26g/cm, YEYE 0.4MPa, HHZE 0,084W/mKE LIENCH
2 SAT0IME 4710) A E4S BTN 9510 VIZHIO BF B 8y, FA U AMES] U= K2, JI5K Hoh
B2 9 HRY0| 112 S B U SHS AABIGI 1 20t ATO| BN S5 e 4 00, S5 TisH Htrel
ZaYAEN BEHE AV 29 YT U THESS HME SA0 SYst U 57 EBE et
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