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Use of Flue Gas Desulfurization Gypsum as an Activator
for a Ground Granulated Blast Furnace Slag
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Abstract

Flue gas desulfurization gypsum(FDG) is produced when removing sulfur oxides from combustion gas generated by
coal power plant. However, the recycling of FDG is still limited to the certain purposes. In order to expand the
possible application of FDG, this study aims to utilize FDG as an activator for ground granulated blast furnace slag.
FDG produced by dry- and wet-process were used for the experiments. Slag paste specimens were produced by
mixing with deionized water and simulated pore solution, and the role of FDG as an activator for blast furnace slag
was evaluated using hydration study by XRD analysis and compressive strength development. According to the
results, dry-type FDG was found to work as an activator for blast furnace slag without the presence of soluble alkalis.
However, wet-type FDG needs assistance by soluble alkalis in order to work as an activator for blast furnace slag.
It was also found that the substitution of dry- and wet-type FDG into blast furnace slag can increase the 28 day
compressive strength of slag paste. It is expected that efficient and economical recycling of FDG will be possible if
quantitative analysis of strength enhancement according to substitution rate of both dry- and wet-type FDG.
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Figure 1. XRD pattern of flue gas desulfurization gypsum
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Use of Flue Gas Desulfurization Gypsum as an Activator for a Ground Granulated Blast Furnace Slag

Table 1. Experimental plan for hydration study

Experimental factor Experimental level

Binder conditions BFS™+FDG”
Replacement ratio of FDG 5(wt. %)
W/B 40%
Curing conditions Temperature (20£2C), 3days
Test item XRD

a) BFS : Blast Furnace Slag
b) FDG : Flue Gas Desulfurization Gypsum
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Table 2. Experimental plan for compressive strength of slag
paste

Experimental factor Experimental level

BFS?+FDG”
Replacement ratio of FDG 25, 5, 7.5Wt.%)

W/B 40%
Saturated lime solution
Temperature (20£27C)
Compressive strength (28days)

Binder conditions

Curing conditions

Test item
a) BFS : Blast Furnace Slag
b) FDG : Flue Gas Desulfurization Gypsum
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Figure 6. XRD patterns of hydrated slag paste incorporating
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(a) using FDG by dry process; (b) using FDG by wet process

A=Fste] SEla viRel w2 2
AR dedFrdelE dief vke=
=,

ZadelolE sokae] 79 HAA do| == XRD ui
oz et 2jlo] Erbssidied, daedTrlde]

dejAelE Yl |

g A o= A

E AF] a2 Uil EAshe et Hhesio] o

o] AEGTIIES AAIZ O A EYTIO|ES] 5
27479 sg=ol== XRD mfiglollA gRlo] 7sskd A
o= AteEch

e SEfell 54 sAESA S R|eksto]
iRt Z-9-olli=(Figure 6 (b)) ©l54a19]
Al Holil thE 43P AEe] EAjoiRE EkIT
ol 2255 WigE E8ske ¢ 54
125 v R A=mat A9 gheE ongit,

Figure 72 HigrE HARS=-89Y(simulated pore
solution) 2 AR5} wfjo] Lefi1 Hlo]AEL] XRD Tf

317

E : Ettringgite
(CagAly(504)3(0H) sy - 26H,0)

C : Calcite(caCas)

" : Calcium aluminate hydrate

Intensity(a.u.)

0 33 40 45 60 65 70

Two-Theta(deg)

(@

5 0 1 20 25

C : Calcite(CaCos)

Intensity(a.u.)

30 3B 40 4 30 60 65 70

Two-Theta(deg)

15 20 B

(b)
E : Ettringgite

(CaCagAly(504)3(0H)1, - 26H,0)
G : Gypsum(CaS04-2H20)

Intensity(a.u.)

20 25 50 55 60

5 10

15 30 35 40

Two-Theta(deg)

(©

45 65 70

Figure 7. XRD patterns of hydrated slag paste incorporating
5% of flue gas desulfurization gypsum and simulated pore
solution; (a) without FDG (slag only paste), (b) using FDGC by
dry process, and (c) using FDG by wet process
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