J. of Korean Inst. of Resources Recycling
Vol. 12, No. 5, 2003, 23-28

> HEMX <
H - kR @Esto AHE EFMAZ JER0 2t AR

TR - REE - aki
ARG HRA TAE BT, HRM BRI

A Study on the Reuse of Modified and Quenched
Converter Slag as Cement Additives

*In-Yong Ko, Byung-Sub Jin and Young-Whan Kim

Department of Metallurgical Engineering, Research Center of Advanced Materials Development, Chonbuk University

2 ¢

ARZ el Al 51029} ALO:E 5~10wt% A7let 89l - HAE SRS AE TR e] AMS 7
Esth BE ZEAE ARES E3AS 10~-30 wi% EF3IY 9572 EFAHE —3— Azsle, E3pAle] EF
o} TG wE EFPAHES] B2EE AEATE AFsl, BE XEUE ARIE RIEE9 S/} v
st w3, TFAWE] F3lee FARARE AT XA A2 BAsla, AME mEel=0] ¢E7e) v
e E3AY G RARBIICH

FHof: AN, Azeya, ARE S8, dFAE, Fake

Abstract

Converter slag was reduced and modified with the addition of 5~10 weight percent of SiO,, Al,05 and SiO,+Al,03. which
was water quenched and used as a cement additives. Additive was mixed from 10 to 30 weight percent with ordinary portland
cement and made 9 kinds of mixed cement. Compressive strength of mixed cement mortar was tested and compared with com-
pressive strength of ordinary portland cement mortar. Effect of hydration reaction on the compressive strength of cement mortar
was investigated by means of x-ray diffraction and scanning electron microscopy.
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Table 1. Chemical composition of raw converter slag.

components Ca0O Si0, AlLO; T.Fe MgO MnO P,04 TiO, SO, Ig.loss
wt% 38.27 15.65 321 22.00 5.50 3.16 3.01 0.72 0.06 0.71
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Table 2. Mixing ratio of cement and additives.
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*S additive, A addtive, SA additive is abbreviation name of
modified and quenched slag with SiO, 10 wt%, ALO5 10 wt%,
Si0, 5 wt%+AlL 05 5 wt% addtion, respectively
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Table 3. Composition of cement addtives.

additives (wt%) S A SA
additive additive additive
component
CaO 53.30 52.40 54.49
SiO, 2492 - 17.77 21.72
AlLO; 6.45 15.75 10.09
MgO 8.29 8.98 8.74
Fe,05 0.69 0.26 0.28
MnO 4.28 3.38 291
TiO, 2.07 1.47 1.78
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Fig. 1. X-ray diffraction patterns of, (a) S additive (b) A
additive (c) SA additive.
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Fig. 2. SEM micrographs of modifed and quenched slags
with (a) SiO, 10wt% (b) ALO; 10 wt% (c) SiO,
5 wt%+AL0O; 5 wt%, addition.
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Fig. 3. X-ray diffraction patterns of, (a) S additive (b) addtive
(c) SA addtive, after hydrated 28 days.
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Fig. 4. XRD patterens of mixed cement after curing 28 days.
(a) MS10 (b) MS20 (c) MS30 (d) MA10 (e) MA20
(HIMA30 (g) MSAL0 (h) MSA20 (i) MSA30
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Fig. 5. SEM micrographs of MA20 specimen with hydration
times. (a) 1day (b) 7 days (c)14 days (d) 28 days
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Fig. 7. Compressive stength of MA series cement mortar
with curing times.
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Fig. 8. Compressive strength of MSA series cement mortar
with curing times.
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