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Table 1 Materials used for Mortar
Material Type Properties
Water Tap water Density: 1.0g/cm?
Cement Blast furnace slag | Density: 3.04g/cm?
cement type B Blaine: 3,870cm?g
Fine Mountain sand Density: 2.58g/cm?
aggregate Absorption: 2.26%
FM.: 2.69
Percentage of absolute
volume: 68.8%
Blended sand | Density: 2.63g/cm3
(crushed limestone | Absorption: 1.28%
sand @ mountain | FM.: 2.67
sand=6:4) Percentage of absolute
volume: 65.7%
IGCC slag sand | Density: 2.72g/cm?
(before  grinding | Absorption: 0.22%
treatment) FM.: 3.39
Percentage of absolute
volume: 63.4%
IGCC slag sand | Density: 2.79g/cm3
(after grinding | Absorption: 0.27%
treatment) FM.: 2.60
Percentage of absolute
volume: 71.6%
Chemical | Air entraining | Anion and nonionic
admixture | admixture special agent
High range water | Polycarboxylic acid
reducing agent ether compound
Defoaming agent nonionic special agent
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Photograph of IGCC slag sand by microscope
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Table 2 Mix proportions

Case Type of sand WI/IC | S/IC Target Target Unit Weight(kg/m?) Chemical admixtures”
(%) flow (mm) | air (%) W C S SP(C*%) AEA) | DA(T)
01 Mountain sand 2.0 305 | 611 1222 — 0.5 —
02 Blended sand 50 9200 5.0 286 | 571 1142 15
1-B IGCC (Before grinding) 2.0 317 | 634 1268 — 3.0 —
1-A IGCC (After grinding) 20 2.0 317 | 634 1268 — 3.0 —
2-B IGCC (Before grinding) ’ 8.0 194 | 694 1388 0.9 5.0 —
2-A | IGCC (After grinding) 08 300 8.0 194 | 694 | 1388 0.9 5.0
3-A | IGCC (After grinding) 5.0 201 | 717 | 1433 0.85 1.0 —
4-A IGCC (After grinding) 2.0 207 | 739 1478 0.85 — 30
03 Blended sand 27 1.5 200 2.0 224 | 828 1241 1.28 — 22
*: 1A : 5ml/C=100kg, 1T : 0.1ml/C=100kg
Table 3 Fresh mortar properties
Case | W/C | Average flow (mm) | Air | Unit weight
(%) | 0stroke, 15 stroke | (%) (kg/m?)
01 50 180, 217 1.9 2260
02 50 110, 200 5.0 2106
1-B 50 180, 252 B 2180
1-A 50 155, 240 1.6 2340
2-B 28 287, 289 9.0 2210
2-A 28 289, 300 over 7.2 2410 0 20 20 60 %0 100
3-A 28 240, 300 over 5.1 2510 )
Elapsed time (day)
4-A 28 281, 300 over 1.5 2560
03 27 154, 192 1.2 2326 —e—|GCC W/C50%, airl.6% —e—Moutain sand W/C50%, air1.9%
Fig. 2 Compressive strength of normal strength mortar
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Table 4 Chloride diffusion coefficient

No. Effective diffusion | Apparent diffusion
coefficient De (cm2y) | coefficient Dac (cm2/y)
1 0.094 0.0206
2 0.078 0.0171
3 0.110 0.0241
Average 0.094 0.0206
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Table 5 Simulation data on chloride attack

Parameter Data Summary
Dimension 1D, 2D —
Surface chloride Co | Co=13kg/m? JSCE standard
=367mmol/L,
Co=9.0kg/m?
=254mmol/LL

Limit chloride | Cim= W/C=0.5, Normal
amount Clim -3.0(W/C)+3.4 | Portland cement

=1.9kg/m? JSCE standard
=53.6mmol/L.
Apparent diffusion | LogioDx W/C=0.5, Normal
coefficient of | =3.00W/C)-1.8 | Portland cement
concrete Dx Dy=0.501cm?y JSCE standard

Apparent diffusion | Dac=0.0206cm?y | W/C=0.28, Blast

coefficient of furnace slag

mortar Dae cement type B,
Exp. data
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Table 6 Simulation results (years)

Co(kg/m?) 13 13 9.0 9.0
Dimension 1D 2D 1D 2D
Concrete 47 31 65 39
HSM50mm 1,000 560 | Over 1,000 | 780
HSM60mm | Over 1,000 | 700 | Over 1,000 | 940
HSM70mm | Over 1,000 | 840 | Over 1,000 | 1,000
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ABSTRACT : At present, thermal power generation accounts for about 70% of domestic power
generation in Japan, and a large amount of CO2 emissions are regarded as a problem. Therefore,
integrated coal gas combined cycle (IGCC), which has improved the efficiency of coal-fired power
generation, is drawing attention. IGCC has confirmed high power generation efficiency and CO;
emission reduction effect, but one of the issues is the treatment and utilization of integrated coal
gasification combined cycle (IGCC slag) emitted as a by—-product. In order to solve this problem, in

this study, we evaluated the mechanical performance and durability of high-strength mortar using
IGCC slag.
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