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Lim, Seungmin Palm Oil Fuel Ash(POFA) has been widely used to replace Portland cement to enhance the mechanical

Tel : 82-33-250-6216 properties and durability of concrete. However, it reduces the workability of concrete due to the high
E-mail : smlim@kangwon.ackr content of unburnt carbon and its angular shape requiring the usage of superplasticizer to ensure a
proper flowability. In this study, effects of different types and dosage of superplasticizer on the early
mechanical and hydration properties of cement paste containing micro-POFA were evaluated using

Received : June 2, 2021 mini-slump test, early compressive strength, TGA, XRD, and SEM. The results indicated that the
Revised :]July 12,2021 flowability of cement paste containing micro-POFA reduced as the replacement ratio of micro-POFA
Accepted : July 20,2021 increased. As the dosage of superplasticizer increased, the flowability was also increased. In addition,

the usage of superplasticizer reduced the early compressive strength, and the strength decreased with
an increase in the dosage of superplasticizer. It was confirmed that superplasticizer hindered the
formation of C-S-H leading to a relative increase in the formation of Ca(OH);.
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et A=Al A7He-e verdth

Table 1. Chemical and physical properties of cement and mPOFA

Cement(%) mPOFA(%)

SiO, 19.47 70.90
ALO; 5.24 5.63
Fe,0; 2.69 3.51
CaO 61.80 5.78
MgO 3.72 3.61
SO; 2.49 -

Na,0 0.18 0.39
KO 0.87 5.66
LOI 2.60 10.10
Specific gravity 3.15 2.30
Specific surface area(cm®/g) 3578 6091

Table 2. Mix proportion of cement pastes

Mixing ratio of materials(%o)

Mix ID w/b(%)
Cement mPOFA P-SP N-SP

mPA P 0 0 0

mPA P 0 0.5 0.5

mPA P 0 1.0 100 0 1.0

mPA P 0 1.5 1.5

mPA P 10 0 0

mPA P 10 0.5 0.5

mPA P 10 1.0 %0 10 1.0

mPA P 10 1.5 1.5 0
mPA P 20 0 0

mPA P 20 0.5 0.5

mPA P 20 1.0 80 20 1.0

mPA P 20 1.5 1.5

mPA P 30 0 0

mPA P 30 0.5 0.5

mPA P 30 1.0 70 30 1.0

mPA P 30 1.5 04 1.5

mPA N 0 0 ’ 0
mPA N 0 0.5 0.5
mPA N 0 1.0 100 0 1.0
mPANO15 ] L5
mPA N 10 0 0
mPA N 10 0.5 0.5
mPA N 10 1.0 % 10 1.0
mPA N 10 1.5 R L5
mPA N 20 0 0
mPA N 20 0.5 0.5
mPA N 20 1.0 80 20 1.0
MPA N 20 1.5 e e LS
mPA N 30 0 0
mPA N 30 0.5 0.5
mPA N 30 1.0 70 30 1.0
mPA N 30 1.5 1.5
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