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Properties of concrete made from industrial wastes containing calcium carbide

residue palm oil fuel ash rice husk-bark ash and recycled aggregates

Chaiyanunt Rattanashotinuntl, Nattapong Makaratat’ Weerachart Tangchirapatl,

Chai Jaturapitakkul1 and Kasidid Manaputtananukul2

Abstract

This concrete was made by using several industrial wastes in both binder and aggregates. Calcium
carbide residue (CCR) mixed separately with palm oil fuel ash (PA) and rice husk-bark ash (RA), and was used as a
binder instead of Portland cement in the concrete mixture. Furthermore, recycled aggregates were fully replaced
natural aggregates in order to cast concrete specimens (CCR-PA and CCR-RA concretes). Concrete properties
namely compressive strength, chloride migration, and water permeability of CCR-PA and CCR-RA concretes were
evaluated and compared with the conventional concrete (CON concrete). The results indicated that CCR-PA and
CCR-RA binders could be used as a new cementitious material in recycled aggregate concrete, even though the
CCR-PA and CCR-RA binders contained no Portland cement. The characteristic compressive strength of CCR-PA
and CCR-RA concretes developed similar to CON concrete. Moreover, CCR-PA and CCR-RA binders in the
mixtures were effectively improving the chloride migration and water permeability of recycled aggregate concretes.
These results also suggested that CCR-PA and CCR-RA concretes can be used as a new environmental friendly

concrete because of these concretes can reduce as much as CO, emissions and environmental problems.

Keywords : Industrial wastes, Calcium carbide residue, Palm oil fuel ash, Rice husk-bark ash, Recycled aggregates
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Mix proportions (kg/m3)

Slump
Concrete WB
CCR PA RA OPC NFA RFA NCA RCA SpP (mm)
CON - - - 300 810 - 1035 - - 0.70 75
CCR-PA-PO 180 270 - - - 720 - 915 12.6  0.40 90
CCR-PA-P10 162 243 - 45 - 725 - 925 11.7 0.40 80
CCR-PA-P20 144 216 - 90 - 730 - 935 10.8  0.40 70
CCR-RA-PO 225 - 225 - - 710 - 905 18.9 0.40 90
CCR-RA-P10 202.5 - 202.5 45 - 715 - 915 17.1  0.40 90
CCR-RA-P20 180 - 180 90 - 720 - 925 153 0.40 90

M50 2 auianmemwuesiaglszaiu

Retained on a 45-pm sieve

Median particle size,

Sample Specific gravity
(No. 325) (%) dg, (um)

OPC 3.15 13.5 14.6

CCR 2.42 2.1 4.4

PA 2.33 1.7 10.7

RA 2.15 1.9 10.9

M99 3 autiamanivesiagszain

Chemical composition (%) OPC CCR PA RA
Silicon dioxide (SiO,) 20.9 43 55.5 74.8
Aluminum oxide (ALO,) 4.7 0.4 9.2 0.2
Iron oxide (FeZOS) 3.4 0.9 5.6 0.8
Calcium oxide (CaO) 65.4 56.5 12.4 5.9
Magnesium oxide (MgO) 1.2 1.7 4.6 0.6
Sodium oxide (Na,O) 0.2 0.0 0.0 0.2
Potassium oxide (K,0) 0.3 0.0 0.0 2.0
Sulfur trioxide (SO,) 2.7 0.1 23 0.5
Loss on Ignition (LOI) 0.9 36.1 7.9 11.2
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Properties NFA RFA NCA RCA
Fineness modulus 32 34 7.2 6.7
Specific gravity 2.6 2.5 2.7 2.6
Absorption (%) 0.8 3.7 0.4 1.8
Los Angeles abrasion value (%) - - 18.8 19.4
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