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A study on the effects of fine sludge powder addition on
portland cement-limestone sludge system.
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ABSTRACT

We tested the limestone sludge produced in Pohang Iron & Steel Co., Ltd. as a [iller powder for the effective
use of portland cement. Hydration process was investigated by measuring the hydration rate, the amounts
of non-evaporable waler and compressive strength of cement-limestone sludge paste prepared by mixing limes-
tone sludge with cement, The results obtained in this study can be summarized as follows: 1. There is no
significant difference hetween the cases of adding up to 10% limestone sludge and those of unmixed cement
system. However the reaction rate increases in the 5% limestone sludge system(due to the effects of fine).
2, The compressive strength increases proportionally with increasing the measured amount of non-evaporable
water. Adding 5% limestone sludge also increases the strength a little higher, and the compressive strength
of hardened pasie 15 generally very high in this experiments. 3. The main hydrated paste products are Ca{OH),
and calcium silicale hydrates. In the case of the mixed limestone sludge, 20=11.7° peak appears in the samples
of 28days hydration. This peak indicted the presence of calcium carboaluminate hydrate. Although limestone
sludge 18 generally regarded as a inert materials, some kinds of cement can produce a calcium carboaluminate
by reacting with aluminate in cement pastes.
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Table 1. Chemical compositicns of cement, limestone sludge and high lime (wi1%)

Composite | Si0s AlLO; | FeOs Ca0 MgO Na:0 KO | 80 Iz. loss
Odinery
portland 207 6.3 31 63.7 3.1 0.2 0.86 1.2 0.7
cement
Limestone
2.3 12 0.3 52.1 0.8 0.07 0.22 - 43.0
sludge
High grade
R 2.5 0.8 0.4 52.3 21 0.03 0.17 — 41.0
limestone |
i
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Fig. |. Hydration rate of cement hydrated with various
amount of limestone sludge.
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Fig. 2. Percentage of non-evaporable water as a funtion
of titne in cement hydrated with various amount
of limestone sludge.
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Fig. 3. Compressive strength of hardened cement pa-
ste.
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Fig. 4. XRD patterns of hydration products of cement
in the presence of limestone sludge.
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Fig. 5. Scanning Electro Micrographs of hydration products of cement in the presence of POSCO’s limestone
sludge.
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