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ABSTRACT

Hydration and theological properties of belite-tich cement (BRC) paste with various calcium sulfate types were investigated in this
study. And also it was compared with the ordinary portland cement (OPC). According to the measurement result of rheological
properties, when the polycarbonate superplasticizer was added, mini-slump value of BRC with gypsum or hemihydrate had about
#20 cm. However slump values of BRC with anhydrite and OPC were lower than its. In the case of early hydration, it was considered
that BRC used with hemihydrate and gypsum was more effectively in the long-term strength aspect because the amount of Ca(OH),
was reduced in order of BRC 2-C (hemihydrate) > BRC 1-C (gypsum) > BRC 3-C (anhydrite) in XRD and DSC analyses. Also this
was consistent with BET data.
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Table 1. Chemical Composition of Raw Materials (wt%)
T | sio ALO;, Fe,05 Ca0 MgO SO, LOL Total (Wi%)

Belite clinker 26.03 3.26 4.14 62.44 2.52 0.52 0.55 99.46
OPC 204 6.0 32 62.6 28 22 1.7 98.9
Belite 1 (gypsum) 2533 3.15 3.94 61.36 239 2.20 1.41 99.78
Belite 2 (hemihydrate) 2541 3.27 3.93 61.58 2.33 2.15 0.88 99.55
Belite 3 (anhydrite) 25.51 3.09 4.03 62.02 225 2.14 0.71 99.74
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Table 2. Sample Notation

PC type PNS type

opC OPC-C OPC-N

Belite 1(gypsum) BRC 1-C BRC 1N
Belite 2(hetnihydrate) BRC 2-C BRC 2-N
Belite 3(anhydrite) BRC 3-C BRC 3-N
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Fig. 1. Molecular weight distribution of polynaphthalene
sulfonate (PNS) superplasticizer.
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Fig. 2. Molecular weight distribution of polycarbonate (PC)
superplasticizer.
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i?‘ig. 3. Mini-slump of cement pastes in the presence of
superplasticizers.
(a) PC 1.0 wt% (b) PNS 1.0 wt%.
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Fig. 4. Viscosity of cement pastes in the presence of

superplasticizers.
(2) PC 1.0 wt% (b) PNS 1.0 wt%.
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Table 3. Relationship between Superplasticizer Adsorption
Amount per Surface Area and Mini-slump Area Ratio

Adsorption amount per ..
BET specific surface area I\;II]I(_)]; il;llﬁ?)p
{(mg/g—cement)/(mz/g)}
OPC-C 1.14 7.54
BRC 1-C 1.75 16.10
BRC 2-C 1.68 12.94
BRC 3-C 1.95 6.54
OPC-N 1.96 1.05
BRC I-N 227 3.87
BRC 2N 2.18 0.77
BRC 3-N 2.64 3.15
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Fig. 5. Adsorption characteristics of superplasticizers for
various cement pastes.
(a) PC 1.0 wt% (b) PNS 1.0 wt%o.
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