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Properties of Non Sintered Cement Mortar using Ferro Nickel Slag
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*Corresponding author ABSTRACT
Hyung, Won-Gil This study aims to completely develop a non sintered cement mortar using industrial by-products . To
Tel : 82-53-810-2597 replace Portland cement, blast furnace slag, circulating fluidized bed fly ash, and pulverized coal fly ash
E-mail : beda@yu.ac.kr were used, and natural aggregates were substituted with ferronickel slag. To understand the

characteristics of the non sintered cement mortar to which ferronickel slag is applied, an experiment
was conducted by classifying the particle size. Fluidity and workability were confirmed through the
Received : September 27,2022 flow test, and bending and compressive strength tests were conducted at 3, 7, and 28 days of age. In
Revised :November 10,2022 addition, durability was identified through a chloride ion penetration test. Through the study, it is
Accepted : November 14,2022 judged that the binder, which completely replaced cement and aggregate, has high potential of being
used as a construction material. Notably, it was confirmed to be advantageous for strength and
durability.
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B A A= 1 2& e 1 u] 2 (Blasted Furnace Slag, 015+ BS)2 7|9H0 2 Sh= H| A/ A[RIEE A&t A4
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S Y8 KS L 5201 7]5S WH5sh= B5 LEAE AW E(Ordinary Portland Cement, ©]5} OPC)& A28t} A
KS L 2527 7158 T&3she AR} W24 2 &3 I(Ferro Nikel Slag, 015} FNS)YE AM8-51%th FNSE= &2 FY3H
02 A7HE AF-S 53 1.2mm o3}, 1.2~2.5mm, 2.5~5.0mm= EH73t § 48519k
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Table 1. Chemical composition of materials

Chemical composition(%)

Materials
SiO, AlLOs Fe,0; CaO MgO SOs
OPC 15.16 4.13 3.86 67.53 3.59 3.25
BS 31.08 13.66 0.49 46.79 2.55 3.05
CFA 3.80 1.32 0.51 62.05 3.34 27.55
FA 66.49 19.21 5.08 3.86 1.50 0.48
FNS 52.08 2.12 7.2 0.64 33.8 -
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Figure 1. SEM image of materials
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Figure 2. XRD image of materials
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Table 2. Experimental plan

Experiments Age of measuring(days)

Flow test -

Physical Properties Flexural strength
Compressive strength

3,7,28

Durability Chloride ion penetration depth 28

2.3 A Y

Table 32 F-NSC R 2E}29] vtz 71-& e oot & A 3o A 9] E-ZA A H|(Water Binder Ratio, ©]5} W/B)+=
AP ATIIE &3l 40%= 75t 2™, OPCE thAIot7| 215l BS HIE-2 80%= 1153 & CFARIFA EE21:3,3:1
2 A5t et Tt AghAet 24 9] 54| (Binder : Sand or FNS)E 1:3.0 2 A5t o= HEALS AFE]H Plain
ZEF29}NSC HEELE, F-NSC REEE2E H|wol7| Q2 vigE 7 0 2 FNS AR Alolli= AT H&-S FNSE 2] 8o}
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Table 3. Mix proportion of mortars

W/B Binder Proportion(%o)

Type Aggregate %) BS CFA A opC B:S(F)
Plain Sand - - - 100
SC5F15 Sand 80 5 15 -
SC15F5 Sand 80 15 5 -
FC5F15-1 FNS(Below 1.2mm) 80 5 15 -
FC15F5-1 FNS(Below 1.2mm) 40 80 15 5 - 1:3
FC5F15-2 FNS(1.2~2.5mm) 80 5 15 -
FC15F5-2 FNS(1.2~2.5mm) 80 15 5 -
FC5F15-3 FNS(Below 5.0mm) 80 5 15 -
FC15F5-3 FNS(Below 5.0mm) 80 15 5 -
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Figure 3. Flow Test of F-NSC mortar
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Figure 4. Flexural Strength of F-NSC mortar
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Figure 5. Compressive Strength of F-NSC mortar
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Figure 6. Chloride penetration depth of F-NSC mortar
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