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ABSTRACT

Reduced and modified converter slag was ball milled and sieved to —200/+325 mesh. CaO, SiO,, Fe,0; was added to slag
powder and mixed to make it similar to the composition of normal portlant cement. The pellet made of this powder was heated
from 1250°C to 1450°C for 15 min~45 min. Most feasible condition for making slag cement clinker is the heating more than
20 min at 1450°C. The compressive strength of the mortar made of this slag cement clinker was better than that of normal port-
lant cement in long time curing.
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Table 1. Composition of raw converter slag
Components CaO Si0, AL O, FeO Fe,05 MgO MnO P,0; TiO, SO; Ig.loss
wt% 383 15.7 32 19.1 10.6 55 32 3.0 0.72 0.06 0.7
Table 2. Composition of Modified Converter Slag
Components CaO SiO, ALO; FeO MgO MnO P,04 TiO, SO, Ig.loss
wit% 40.9 315 10.1 1.1 10.7 32 0.9 0.8 0.2 14

Ca0/Si0,=2.4, TFe 22wt%, MgO 5.5wt%, ALO;
3wt 23H5o} i),
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Table 3. Mixing ratio of materials
Modified .
Components convert slag CaO SiO, Fe, 0,
wit% 50 41.6 4.7 1.7

(SHIMADZU Co.) 248 3193, free CaO2] H &
Ae “KS L 51207 <3 st Alge] 4 2
ZABAL XRD(Rigaku Co.)¢} SEM/EDX(JEOL Co.)
g AN AWE REERE FEUEE “KS L
51057 7740 97 A7 30 mm, E°] 50mm 79
RZEIE AEE AR 19~28U 75 S8
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Fig. 1. TG/DTA curves of mixture (10°C/min).
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Fig. 2. XRD patterns of moidified converter slag cement

heated for 20 minutes. (a) 1450°C (b) 1400°C (c)
1350°C  (d) 1300°C (e) 1250°C.
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Fig. 3. Free CaO contents of modified converter slag cement
clinker with temperature.
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Table 4. Composition of modified converter slag cement heated at 1450 for 20 minutes

Components | CaO SiO, | ALO; | Fe,O3 | MgO

MnO | P,O; | TiO, | SO; | K0

Igloss | Free CaO

wt% 60.68 | 20.38 5.19 2.51 8.51

0.56 0.48 0.23 - 0.19 0.7
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Fig. 4. Photographs of Slag Cement pellet samples clinkered
with various temperature.
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Fig. 5. SEM micrographs of calcined sample at 1450°C.
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Table 5. EDX analysis of calcined sample at 1450°C (a)

Point Component Ca0 Sio, Fe,0; ALO, MgO sz:‘;iild
A 65.36 26.92 2.02 3.05 0.74 C,S
B 74.18 20.99 062 1.78 2.09 CsS
C 79.81 3.07 10.77 1.62 -
D 51.07 5.84 14.14 11.58 3.69 C,AF
Table 6. EDX analysis of calcined sample at 1450°C (b)
Ca0 Si0, Fe,0; ALO, MgO czf;;‘(‘)iild
A 63.71 30.52 1.51 2.56 0.22 C,S
B 72.26 24.27 0.73 0.79 1.35 CsS
C 50.60 6.42 13.69 20.17 2.97 C4AF
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Fig. 6. X-ray diffraction patterns of hydrated slag cement

clinker on curing days.
(a) 28days (b) 7days (c) 3days (d) lday (e)
unhydrated sample
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Fig. 7. SEM micrographs of reformed converter slag cement
on curing days.
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Fig. 8. Compressive strength of two different cement mortars
with curing day.
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