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Applicability of Ferro—nickel Slag Sand for Dry Mortar in Floor
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Abstract

Fine aggregate made of ferronickel slag(FNS) is similar to natural fine aggregates and is used in concrete
structures both domestically and abroad, but its applications and research areas are limited. In this research, in order
to expand the availability of FNS and improve the performance of cement mortar products, the applicability of FNS on
dry mortar for floor was examined. Experimental results show that FNS improves flow of cement mortar because it
has low absorption rate, spherical shape, and glassy surface. Also, the high stiffness of the FNS aggregate itself is
considered to contribute to the improvement of cement mortar quality such as crack reduction by improving the
compressive strength and shrinkage reducing. In addition, when FNS fine aggregate is applied, it was possible to
secure the impact sound insulation performance equal to or higher than that of mortar using natural fine aggregate.
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Table 1. Chemical composition of FNS

Conctents Si02  AkOs  Fe0O3 CaO MgO etc.
Composition(%) 5250  2.18 9.47 035 3310 240
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Figure 1. Potential reactivity of aggregates
(Chemical Method)



Table 2. Physical properties of FNS

Density Unit volume weight  Absorption ratio fineness
(g/em?) (ka/2) (%) modulus
293 1.78 1.22 3.80
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Figure 2. Particle size distributions of FNS
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(b) Natural aggregate
Figure 3. Grain refining of FNS
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(b) Crushing FNS (x30)

(@) Raw FNS (x30)
Figure 4. Crain shape of INS (SEM image)
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Table 3. Mix design of mortar (Plain)
Composition of dry mortar (kg/ton)

W/DM (%) , Sand (Size)
Binder
2.5~5.0mm 1.2~2.5mm Below 1.2mm
18 250 250 250 250
Table 4. Experimental plan
Replacement of FNS (%)
Contents 25 12 Below Test
~5.0mm ~2.5mm 1.2mm
Plain - - - o
* Flow
725531 15000 - - . Uni‘t bolume
weight
_ 25, 50 _ » Compressive
FNS 75,100 strength
* Dry shrinkage
_ _ 25, 50 e« Potential alkali
75,100 reactivity
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Figure 5. Flow of mortar with FNS
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Figure 6. Unit weight of mortar with FNS
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Figure 7. Compressive strength of mortar with FNS
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Figure 8. Drying shrinkage of mortar with FNS
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Table 5. Experimental plan and mix design of mortar (Mock-up)

Binder Replacement of FNS (%)
W/D in d
Contents M rtw
% mortar - 25~50  12~25 Below
(kg/ton) mm mm 1.2mm
Plain 21 250 - - -
FNS 18 250 75 75 -

4
(e) Finishing (f) Curing and shrinkage test
Figure 10. Production process of mock-up members
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