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Physical Properties of Mineral Hydrate Insulation Used
Desulfurization Gypsum
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For the purpose of energy consumption and green-house gas reduction from building, new insulation materials with improved thermal
property have been developed and used. Among new insulation materials, mineral hydrate which compensates for the defects of
existing materials is using as a prominent insulation material. The fabrication method of mineral hydrate is similar to that of ALC for
building structure but mineral hydrate is only used for insulation. The raw materials that make up of mineral hydrate are cement, lime
and anhydrite. Especially anhydrite is all dependant on imports. In this study, Desulfurization Gypsum(DG), by-product of oil plant, was
used for replacing for imported anhydrite and waste recycling. DG substituted all of anhydrite and a part of lime. Mineral hydrate used
DG had analogous thermal and physical properties, compared to existing mineral hydrate.
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Table 1. Chemical composition of starting materials (Unit: wt.%)

Comp. SiO, CaO ALO; | Fex0; SOs MgO

OPC 21.82 | 62.12 5.86 2.74 2.36 2.73
Quartzite | 92.10 0.36 2.36 2.26 0.05 1.06

Lime 1.68 90.38 0.39 0.43 0.70 0.87
Anhydrite| 1.71 39.32 0.45 0.18 53.18 -

DG* 2.95 58.40 0.91 0.54 35.60 0.89
DG*: Desulfurization Gypsum

Table 2. Mixing ratio of 1 samples (Unit: wt.%)

Sample Ref. No.1 No.2 No.3 No.4
OPC 50 50 50 50 50
Quartzite 35 35 35 35 35
Lime 10 7 10 5 -
Anhydrite 5 3 - - -
DG - 5 5 10 15
water 130
Al powder 0.6
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Table 3. Mixing ratio of 2™ samples (Unit: wt.%)
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Sample D-1 D-2 D-3

OPC 50 50 50

Quartzite 35 35 35

DG 15 15 15

water 130
Al Power 0.6 0.5 0.15
Density (kg/m’) 0.12 0.23 0.35
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Fig. 1. Height of slurry (before & after Rising)
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Fig. 2. Specific gravity (Ref, No. 1~4)
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Fig. 3. Compressive strength (Ref, No. 1~4)
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Fig. 4. Thermal conductivity (Ref, No. 1~4)
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Fig. 7. Examples of Pore analysis

Table 4. Pore characteristics of D-1~3

Sample D-1 D-2 D-3
Porosity (%) 84 71 65
Mean Pore Size (mm) 2.9 2.8 2.1
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