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Properties of Low Carbon Type Hydraulic Cement Binder
Using Waste Recycle Powder
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Cement is a basic material for the construction industry and it requires high temperature sintering when manufacturing cement. CO,
emissions from raw materials and fuels are recognized as new environmental problems and efforts are underway to reduce them.
Techniques for reducing CO, in concrete are also recommended to use blended cement such as blast furnace slag or fly ash. In addition,
the construction waste generated in the dismantling of concrete structures is recognized as another environmental problem. Thus,
various methods are being implemented to increase the recycling rate. The purpose of this study is to utilize the inorganic raw materials
generated during the dismantling of the structure as a raw material for the low carbon type cement binder. Such as, waste concrete
powder, waste cement block, waste clay brick and waste textile as raw materials for low carbon type cement binder. From the research
results, low carbon type cement binder was manufactured from the raw material composition of waste concrete powder, waste
cement block, waste clay brick and waste textile.
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Table 2. Chemical compositions model of low carbon type hydraulic cement

Chemical compositions(%)
MgO |Na,O| KO
2.39 0.74
1.19

SlOz A1203 Fe203 L.O.I

16.62

CaO SOs

0.04

Plain 3.51 | 2.40 |47.54 0.25 25.44|98.94

LCHCB|15.38| 2.90 | 2.43 |43.82| 2.19 | 0.32 3.20 (28.91(99.96

3% LCHCB : Low carbon type hydraulic cement binder
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Table 3. Clinker mineral compositions and clinker modulus of low

KEIAS AAM AHE 227 Y2 Q5] Yaz AM2a= carbon type hydraulic cement
Plain %! LCHCB(Low carbon type hydraulic cement)2| 2t&l* Clinker mineral compositions Clinker modulus
ZANC Table 29F 2T}, Plain HIEIS A5|A0p AMIE HO|AES GS | GS | GA | GAF | LSF | SM | IM
7202 o 839%, 16,1%= S5t EEZEMCAHEN 2 Plain 53.72 | 23.09 | 7.01 9.73 | 91.0 | 281 1.46
et =&6I%Ct, LCHCBO| B8t HZ32|E 0|22t HA|H LCHCB | 56.62 | 22.11 | 525 | 10.88 | 91.1 2.88 1.19
E%E, H:HIE]IEE—':"% Dil H:HEQIHQJ )S—E—% _{3‘:’}8}0:1 I:I')\l )Sl‘ilA_-I‘ % LCHCB : Low carbon type hydrauhc cement binder
Table 1. Chemical compositions of raw materials
Chemical compositions(%)
5102 A1203 F6203 CaO MgO Na20 KzO SO3 L.O.I Sum
Limestone 8.44 1.70 1.18 46.74 2.16 0.22 0.55 0.25 37.61 98.85
Converter slag 14.90 2.74 38.40 31.80 6.99 0.06 0.05 0.11 491 99.96
Cement paste 18.20 3.86 2.63 47.70 244 0.25 0.78 - 23.10 98.96
Concrete 47.30 8.73 2.39 17.40 3.96 1.34 231 0.45 15.00 99.38
Waste recycle Cement block 43.36 7.85 6.70 27.97 - - 3.37 1.15 8.12 98.50
Powder Clay brick 66.67 16.57 8.53 2.51 - - 3.12 0.00 1.24 98.63
Textile 6.14 0.00 1.06 45.64 - - 0.13 20.05 26.39 99.40
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