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Effect of Waste Cooking Oil on Durability of High Volume
Mineral Admixture Concrete
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This paper is to investigate an effect of waste cooking oil(WCO) on the engineering properties and durability of high volume admixture
concrete. Fly ash with 30% and blast furnace slag with 60% were incorporated in OPC to fabricate high volume admixture concrete with
0.5 of W/B. Emulsified refining cooking oil(ERCO) was made by mixing WCO and emulsifying agent to improve fluidity. ERCO was
replaced by cement from 0.25 to 1.0%. As results, the increase of ERCO resulted in decrease of slump and air contents. For compressive
strength, the use of ERCO led to decrease the compressive strength at 28 days, while it had similar strength or much higher strength
than plain concrete at 180 days. Resistance to carbonation and chloride penetration was improved with the increase of ERCO contents
due to decreased pore distribution by saponification between ERCO and concrete, while freeze-thaw resistance was degraded due to
air loss.
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Table 1. Design of experiment
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Factors Levels
W/B (%) 1 50 Table 3. Physical properties of cement
Target slump (mm) ! 180 + 25 . . | Setting time | Compressive strength
Target air (%) 1 45 £ 1.0 DCHSIE}’ Fmer;ess Stability (min) (MPa)
. /em’) | (cm’/ %
Mixture | ginder orC) 100 (glom’) | (cm'/g) | (%) Initial | Final | 3 days | 7 days |28 days
replaceme-nt| OPC : BS” | 3 40 : 60 305 | 3390 | 005 | 230 | 345 | 248 | 393 | 569
ratio (C%) | opc : FA? 70 : 30
ERCO content 4] 0.00, 0.25, 0.50, 1.00 Table 4. Physical and chemical properties of blast furnace slag
Fresh concrete 2| Sl.u mp powder
- Air content
. . o
. - Carbonation Density | Blaine | L.O.I Moisture) Chemical composition (%)
Experi- ] 3 2 o content
ment Freeze-thaw (g/cm) (cm /g) (AJ) (%) Mgo SOs CI |SiO, | CaO
Hardened concrete 5 |- Chloride attack
- Sulfate resistance 200 | 4254 | 191 | 023 | 526195 [0.002[34.20] 433
- Porosity by MIP 0
Table 2. Mix proportions of the concretes
—— W/B ERCO Water contents | S/a AE/C SP/C Unit weight (kg/m’)
(%) (%) (kg/m’) (%) (%) (%) C FA BS S G
0 180 0.04 1.0
0.25 179 0.04 1.0
OPC 360 0 0 802 960
0.5 178 0.06 1.1
1 176 0.09 1.1
0 180 0.04 0.9
FA 0.25 179 0.04 0.9
50 46 252 108 0 775 1011
30 0.5 178 0.06 1.0
1 176 0.09 1.0
0 180 0.04 1.0
BS 0.25 179 0.04 1.0
144 0 216 795 951
60 0.5 178 0.06 1.1
1 176 0.09 1.1
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Table 5. Physical and chemical properties of fly ash

Density Blaine L.O.I Si0, Moisture
3 2 content
(g/em”) (cm™/g) (%) (%)
(%)
221 3 520 4.60 523 0.13

Table 6. Physical and chemical properties of ERCO

Saturated Polyunsat Omega-fi Monounsat-|_ . .
. . ur-ated resin . . | Viscosity | Appea
Oil acids . . urated acids
(ke) acids acids (ke) (cP) rance
(gkg) | (gkg)
ERCO 15 54 8 23 25 Liquid
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Fig 1. Mixing of concrete
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Fig. 3. Air content of concrete
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Fig. 4. Compressive strength according to ERCO content (OPC)
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Fig. 5. Compressive strength according to ERCO content (BS)
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Fig. 6. Compressive strength according to ERCO content (FA)
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Fig. 7. Carbonation according to ERCO content
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Fig. 8. Carbonation according to ERCO content in 13 weeks
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Fig. 9. Resistance to freeze-thaw according to ERCO content
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Fig. 10. Resistance to chloride attack according to ERCO content
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Fig. 11. Resistance to sulfate attack according to ERCO content
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Fig. 12. Resistance to pore distribution
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