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Basic Characteristics of Slag Cement using CO, Fixed Desulfurized Gypsum
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In this study, the basic properties of CO, immobilized desulfurized gypsum (CFBG) and the possibility of being used as a stimulus
for slag cement were reviewed, and performance evaluation was conducted through a concrete mixing test. The main
components of CFBG were CaO and SO;, and CaO and SO; increased as the drying temperature increased. The moisture content
of undried CFBG was 15.7 %, the drying temperature was 1.7 % and the drying temperature was 0.03 % at 105 °C. Mortar using
CFBG tended to have a lower flow value as the drying temperature increased, and the compressive strength was equivalent to
that of the FGB use mixture. As a result of the concrete experiment using CFBG SC, both slump and air volume satisfied the
target range after 60 minutes, and the compressive strength tended to increase overall compared to the ternary binder mixture.
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Table 1. Experiment plan of mortar

Items Variables
B:S 1 1:3
Binder 1 SC(BFS 60%)
Mixture Replacement ratio | 4
for slag cement (%o)
CFBG Drying | 45, 65, 85, 105
Temperature (C)
. FE-SEM EDS
Drying CFBG 1 XRF
Test Fresh mortar 1 Flow
Compressive strength
Hardend mortar 1 3. 7, 28 days)

SC = salg cement, BFS = blast-furnace slag

Table 2. Experiment plan of concrete

Items Variables
W/B (%) 1 56.2

OPC65 BFS20 FAILS
OPC45 SC40 FAIS

Reactor of SC 1 CFBG

Slump, air contents
(elapsed time 60min)

Mixture Binder 2

Fresh concrete 2

Test N
Compressive strength

(3, 7, 28 days)
OPC = ordinary portland cement, FA = fly ash

Hardend concrete 1
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Table 3. Concrete mixture

Unit weight (kg/m’)
Type W/B (%) S/a (%) AD (%)
w OPC BFS SC FA Gravel Sand
Plain 208 64 - 48 831 937
—_— 56.2 53.0 167 0.7
SC 144 - 128 48 830 936
Table 4. Physical and chemical properties of binders
- Density (g/en’) | Blaine (cm/g) Chemical component (%)
e ensil cm aine (cm'
e v = Ca0 Si0, Fei0s MgO SO, ALO;
OPC 3.15 3,635 58.88 21.14 3.60 2.64 2.56 6.46
BFS 2.90 4,070 45.89 31.49 0.37 2.69 2.68 13.24
FA 2.20 3,381 3.49 55.95 7.79 2.07 0.42 25.69
FBG 291 4,950 57.5 5.82 0.46 3.23 25.39 1.33

Table 5. Physical properties of aggregates

Density Water absorption
2 (gfem’) M. ratio (%)
Gravel 2.65 6.66 0.77
Sand 2.65 3.01 0.97

AHEE}0d Blaine 4,300 ~4,450 g/cm’S DHEGIE 2 2A4510 A HERL2E0| = CFBGR| §A HelE mpetsty| Qs A2 E
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Table 6. Chemical component of CFBG

Chemical component (%)

Type L.OI
SIOZ A1203 F€203 CaO MgO SO}
FBG 5.82 1.33 | 046 | 57.50 | 323 | 2539 | 4.94
45 °C CFBG| 224 | 036 | 028 | 4349 | 0.60 | 2039 | 32.34 (©) 85 C dry () 105 C dry

65 C CFBG| 240 | 036 | 030 |4530| 0.63 | 21.15 | 29.55
85 C CFBG| 237 | 035 | 029 | 4581 | 0.65 | 21.32 | 28.88
105 C CFBG | 2.54 | 037 | 031 |47.58 | 0.67 | 22.07 | 26.13

Fig. 1. SEM-EDS layerd image of CFBG with drying temperature
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Fig. 2. SEM-EDS of CFBG with drying temperature

Table 7. Atomic ratio of CFBG with drying temperature

Type

Weight %

Atomic %

C (6]

S

Ca

(6] S

45 C CFBG| 40.64 | 40.21

3.45

15.70

52.90

39.30 | 1.68

65 C CFBG|36.47 | 41.25

3.30

18.99

49.04

41.64 | 1.66

85 ‘C CFBG| 28.55 | 44.49

4.04

22.92

40.59

4749 | 2.15

105 C CFBG| 26.60 | 46.24

6.38

20.77

38.04

49.64 | 3.42

Ca
6.12
7.65
9.77
8.90

‘Water contents(%)
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