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A Study on the Fundamental Properties of Mortar Mixed with Converter
Slag and Ferronickel Slag
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Converter steel slag(BOF slag) is a vast amount of solid waste generated in the steelmaking process which has very low
utilization rate in Korea. Due to the presence of free CaO which can derive bad volume stability in BOF slag, it usually land
filled. For recycling BOF and identify its applicability as fine aggregate, this study investigates the fundamental characteristics
of mortar with cement replaced ferronickel slag(FNS), which has the potential to be used as a binder. The results suggest
that the mineral phases of BOF slag mainly include larnite(CaSiO,), mayenite(Ca,,Al,,O53) and wuestite(FeO) while olivine
crystallines are shown in FNS. The results of flow and setting time reveals that the flowability and process of hardening
increased when the amount of FNS and BOF slag incorporated was increased. The length change shows that the amount
of change in the length of the mortar was almost constant regardless of mix proportion while compressive strength was
reduced. Micro structure test results revealed that FNS orfand BOF slag mix took a long time to react in the cement
matrix to form a complete hydration products. To achieve the efficient utilization of BOF slag as construction materials,
proper replacement rate is necessary.
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Fig. 1. Type of steel slag
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Table 1. Chemical composition of binder(%)

Type CaO | SiO, | ALO; | MgO | Fe,05 | SO; | P205
OPC 67.0 17.4 3.97 1.60 4.16 3.41 0.14
FNS 6.28 | 4820 | 3.59 | 23.00 | 15.80 | 0.50 0.20
BOF | 4495 | 11.60 | 6.50 219 | 2812 | 0.18 1.87

(1) AJHE(OPC): 2L SAte] E2e 3 112cm?/g, HIE 3.149
BEREMHE NHES ALZIALCE

(2) H2UZSH: FU SAIA Mxst 2=

& 3129 2UA&e T n|EEE MBI
3) M2&2§2(BOF): 2L HAtR] HIZ 327 \_EAEH:L— A2
Sflen, mH 3 MVIE M2 Fig. 22t 2T

MRS IE 4.75mm Jol| HI7HE % otof ZHEXH Ch| Z|cH
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Y BE= Fig. 31t 2L

T 3,400cm?/g,
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Fig. 2. (a) BOF sieve analysis before and after, (b) Surface of BOF
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Fig. 3. Particle size distribution of sand and BOF
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Fig. 4. XRD pattern of FNS powder
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Fig. 5.

Table 2. Mix design

Diegras (26)
BOF

XRD pattern of BOF aggregate

of mortar(kg/m°)

Type OPC ENS BOF Sand | Water
BIOFO 910 - 95 1349 410
BIOFI0 | 819 90 95 1349 410
BIOF20 | 728 181 95 1349 410
BIOF30 | 637 271 95 1349 410
B20FI0 | 819 90 190 1278 410
B20F20 | 728 181 190 1278 410
B20F30 | 637 7 190 1278 410

2,21 EZ(Flow)
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Fig. 6. Test results of mortar flow test
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CHCho et al. 2020b)
Table 3. Setting time of FNS cement with BOF aggregate

Type Setting times(min)

Initial Final

BIOFO 150 195

BI0F10 160 200

B10F20 175 210

BI10F30 183 225
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Fig. 7. Test result of length change
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Fig. 8. Compressive strength of mortars
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B: Brucite (Me(0H) )

P°: Pariclase(W0)
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M: Mavenite(Ca,2A1,04)
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B10F20
B1OFO

Diegra= (26)

(b) XRD pattem between 25~35° 20

Fig. 9. XRD pattern of mortars
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(a) B10F20
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(b) B10FO

Fig. 10. SEM image of mortars
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