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Characteristics of Reduction of Hydration Heat through Utilization of Blast Furnace Slag in
the Cement-based Landfill Soil Liner System

Jae-Beom Cho - Jae-Hyuk Hyun®* - JongDeuk Lee - Joung'Ku Park

Department of Soil and Ground Water, Environmental Management Corporation
*Department of Ewnvironmental Engineering, Chungnam National University

ABSTRACT : This study was to investigate the reduction of hydration heat by utilizing industrial by-products such as BFS(Blast Furnace
Slag). DM(Dredged Mud) was used by parent soil and Ordinary portland cement was used by cementing material. Additive added to reduce
the heat of hydration was BFS. From the results of experiment, hydration heat was decreased in accordance with the addition of BFS. The
reason was that surface of BFS coated with aluminosulfate. Initial uniaxial strength was low, neither was not long term uniaxial strength. It
was concluded that silica rich layer(FbSiOs") in solid phase early in the reaction of hydration was difficultly moved in liquid phase due to
the increase of ZP(Zeta Potential). However, the ZP in the later hydration was decreased due to the acceleration of mobility of silica rich
layer(H:$i0:"). Therefore, long term physical properties such as uniaxial strength revealed.
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Table 1. Chemical composition of cement and dredged mud,
blast furnace slag

Constituentsample Cement Dredged Mud BFS
Si02 20.40 67.33 30.85
AlO3 5.80 12.21 13.34
Fe,05 3.10 3.66 323
TiO, - 0.67 0.65
MnO - 0.06 0.35
Ca0 62.60 2.53 41.02
MgO 3.60 123 535
K:0 0.77 243 0.37
Na,O 0.13 2.17 0.19
P;0s - 0.10
SOz 1.90 - 0.87
L.OlI 1.70 7.61 3.78

Total(%) 100 100 100

L.O.I: Loss of Ignition, Fe:0; : total Fe, BFS: Blast Furnace Slag
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Fig. 1. Evolution of hydration heat of dredged mixtures with
blast furnace slag.
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Fig. 2. Hydration heat of accumulation of dredged mixtures
with blast furnace slag.
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Table 2. Zeta potential of mixtures with blast furnace slag

(unit: mv)
C5D C5DG5 C5DG10
Zeta Potential -18.3 -17.2 -15.4

<High zeta potential>
Fig. 3. Relation between hydration and zeta potential.

<Low zeta potential>
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Fig. 4. FT-IR analysis of mixtures with blast furnace slag addi-
tion.
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Fig. 5. Uniaxial strength of mixtures with blast furnace slag
addition.
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Fig. 6. Pore volume of mixtures with blast furnace slag addi-
tion.
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