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Experimental Study on the Application of Concrete Admixture using
the EAF Reduction Slag
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Abstract EAF reduction slag has unstable properties of expansion and destruction. Therefore, it cannot be used as
a construction material. The purpose of this study was to use EAF reduction slag as a concrete admixture. EAF
reduction slag contains 11Ca0O-7AL,03-CaF; and B-C,S (calcium aluminate compounds). To confirm the properties of
EAF reduction slag as a concrete admixture, the condensation, compressive strength and activity factor due to
substitution rate of EAF reduction slag were measured. Originally, EAF reduction slag was cured rapidly because of
its chemical composition (11CaO-7AL,03-CaF;). On the other hand, when 8% gypsum was added, its properties of
condensation and compressive strength were similar to the plain specimen. When 6% gypsum was added, the quality
of the KS F 2536 standards (quality standard number 3) were met in terms of activity factor. Overall, 8% gypsum
addition is the most appropriate by considering the activity factor in the long-term compressive strength.
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[Table 1] Physical properties of fine aggregate

Maximum| Sup‘ace Solid . Absorption | Unit
Sizes dried volume | Fineness ratio welght
specific | percentage | modulus o e 3
(mm) gravity %) (%) (kg/n’)
5.0 2.6 61.2 2.87 1.02 1,590
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B AFA AMEE AR B SHa v
2 HAPA A v &S = 2de] Sela=A, gx7] 150
el Efste] ARt om) olel tiste] it
XRF, XRD, TG-DTA & 53to] 245 ofsiad

[Table 2] Chemical compositions of EAF reducing
slag(XRF ; Rigaku ZSX Primus-2)

SO, AlOs FexOs CaO TiO; K0
559 12.9 17.39 5257 053 0.07
MgO NaO SO P05 MnO Igloss
5.05 0.10 0.63 063 063 0.06
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[Table 3] Test specimens
104 specimen | Plain | RS-10 | RS-20 | RS-30 | RS-40 | RS-50
o i
Replacement| o o " o o
I Ratio 0% 10% 20% 30% 40% 50%
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[Fig. 2] TG-DTA curves of EAF reducing slag 3k RS-10, 20, 30, 40 2 50 AlgAe] A x&&o] =
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[Table 4] Initial and final setting time of mortars
according to replacement ratio of OPC by
EAF reducing slag.

Replacement]

T og | 100 | 20% | 30% | 40 | 50%

Setting time(min)

ol
w

Initial setting time 305 | 220 35 10
Final setting time 425 | 360 | 180 30 18 125

40 Plain
50% , 40%

35 l
30% 20% 10%

———————————— Final set

= ===r--- Initial set

T T T T T T T T 1
0 50 100 150 200 250 300 350 400 450 500
Setting time (min)

[Fig. 31 Setting time of mortars according to replacement
ratio of OPC by EAF reducing slag
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[Fig. 4] Compressive strength of mortars with various
replacement ratio of EAF reducing slag for
OPC
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[Table 5] Quality standard for activity factor(KS F
2563 Ground granulated blast-furnace slag
for use in concrete)

Age e e Type I Type I
7 days above % above 75 above 55
28 days above 105 above 95 above 75
91 days above 105 above 105 above 95

[Table 6] Activity factor with various replacement ratio
of EAF reducing slag for OPC

e s | oo | 0% | 0% | s0%

Age
7 days 074 | 675 | 312 | 3215 | 3031
28 days B2 | 5667 | 5263 | 3953 | UH
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[Fig. 5] Activity factor with various replacement ratio
of EAF reducing slag for OPC
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[Table 7] Test specimens

specimen | Plain | RG0 | RG2 | RG4 | RG6 | RG8

Additon | g0r 1 g0g | aes | e | 8%

Ratio
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[Table 8] Setting time of mortars with addition ratio of
gypsum dihydrate

Addition Rati
Plain | 0% 2% 1% | 6% | 8%
Setting time(min)

Initial setting time 305 10 21 27 87 410

Final setting time 45 | 30 | 125 | 56 | 106 | 44
w0 5%M Plaln\l
35 4% 7%
0% /
304 /
77777777777777777777777777777 - - Final set

25
©
o 204
=

-— Added gypsum 8%

- -~ Initial set

[ e e
0 50

T T T T T T T T T T T 1
100 150 200 250 300 350 400 450 500
Setting time (min)

[Fig. 6] Setting time of mortars with addition ratio of
gypsum dihydrate
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[Fig. 7] Compressive strength of mortars with

additional amount of gypsum dihydrate
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[Table 9] Activity factor with various replacement ratio
of gypsum dihydrate for EAF reducing slag

R 2% 4% 6% 8%
Age
7 days 3412 | 3891 | 4541 | 5012 | 731
28 days 5263 | 5632 | 6213 | 7664 | 848
120
XY SAl in 7days
100 [_1SAlin 28 days

SAI(%)

Add\tlon rate of Gypsum %)

[Fig. 8] Activity factor with various replacement ratio
of gypsum dihydrate for EAF reducing slag
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