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Converter slag is a by-product generated by refining the pig iron produced into molten steel in the blast furnace, occupying
about 15 % of the weight of steel production. It has a high free-CaO content that can generate expansion cracks when
used for concrete aggregate. This is the main reason to make it difficult to recycle. To solve this problem, government
guideline requires that converter slag has to be aged in an open yard for 9o days. However, aging can not be perfectly
performed because it entails time and cost. In this study, we tried to investigate the applicability of converter slag as a
cementitious material rather than an aggregate by mixing converter slag with mortar formulations. According to the EDS
results of the converter slag in the experiment, we found that screening in the aggregate phase was more effective than
that in the powder phase. When the particles separated by a magnet in the aggregate state were pulverized and used for
concrete up to a 15 % replacement ratio, various engineering characteristics, such as flow, length change, and compressive
strength, showed engineering characteristics similar to those of the control mix.
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Table 1. Oxide composition of convert slag (%)

Type | CaO | SiO, | ALO; | MgO | T.Fe SO; | PO
CS (B)| 444 11.7 6.9 44 254 0.2 24
CSM)| 40.0 13.6 32 43 31.8 0.1 24
CS (N)| 44.0 12.2 8.7 45 23.5 0.3 2.0

CS : Converter slag,

Powder

Fig. 1. Magnetic separation of converter slag
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Fig. 3. Mapping of converter slag powder

Table 2. EDS analysis of selected converter slag (%)

A Type Ca Si Al Mg | TFe | Cr
o) 1 x (=] [o) oL O
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Fig. 4. XRD of converter slag
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Table 3. Mix design of mortar (g)

I AIZIOH THE St RIKE AO= H1EHE EFESIAT,

Type OPC |[CS(N)[CS (M) |CS (B)| Sand | Water
Plain (OPC) 450 - - -
5 4275 | 259 - -
CS
10 405 51.8 - -
™)
15 3825 | 717 - -
5 4275 - 24.5 -
s 10 405 49.1 13%0 2
™M) :
15 382.5 - 73.6 -
5 4275 - - 26.6
CS
10 405 - - 53.1
(B)
15 382.5 - - 79.7

OPC=ordinary portland cement, CS=Converter slag,
B=raw converter slag, M=magnetics, N=non-magnetics.
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Fig. 5. Fineness of Converter slag according to grinding time
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Table 4. Analysis on particle size distribution of slag
Particle size distribution (um)
Type
Median D Mean V Koo
CS (B) 115 9.8 322
CS (N) 10.5 84 26.8
CS (M) 115 8.6 37.8

CS=Converter slag, B=bulk, M=magnetics, N=non-magnetics.
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