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The use of Palm Oil Ash in High Strength Concrete
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Abstract

This study aimed to study partial substitution of Portland cement type 1 with the oil palm
ash (OPA) in High Strength Concrete (HSC). The assigned HSC in this experiment was set up at the
compressive strength of 500 ksc at 28 days, the water binder ratio (W/B) of 0.33 and using a special
dewatering concrete admixture the (Concrete Admixture Type F or Superplasticizer) at 2.5 % by
weight of binder. The substitution rate of oil palm ash was 10%, 15% and 20% by weight of binder
material and the compressive strength was tested at 1, 7, 14, 28 and 90 days. The results revealed
that decreasing the concrete workability was found with increasing the ratio of oil palm ash when
compared with Portland cement type 1 using as a control. The density and compressive strength
of concrete at 1, 7, and 28 days were gradually decreased with increasing the ratio of oil palm ash.
Lower compressive strength of concrete replaced by oil palm ash at the ratio 10%, 15% and 20%
was lower than the control concrete. However, similar compressive strength at 90 days was found

in all treatments in comparison with the control concrete. The compressive strength was 605, 595
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and 623 kg/cm? or equal to 98%, 98% and 105% of control concrete using Portland cement

type 1, respectively.

Keywords : High Strength Concrete; Oil Palm Ash; Compressive Strength; Pozzolanic
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Table 1 asdUsznaumMuAiiveuTiuudvasn
wauRUsSELANT 1 wagsanudutingiu [11)

Chemical Portland Palm
Composition (%) Cement  Oil Ash
type 1

Silicon Dioxide (SiO5) 20.9 65.3
Aluminium Oxide (Al,Os) 4.7 25
Iron Oxide (Fe,0s) 3.4 1.9
Calcium Oxide (Ca0) 65.4 6.4
Magnesium Oxide (MgO) 1.2 3.0
Sodium Oxide (Na,O) 0.2 0.3
Potassium Oxide (K,0) 0.3 5.7
Sulfur Trioxide (SO3) 2.7 0.4
Loss On Ignition (LOI) 0.9 10.0
Silicon Dioxide (SiO5) 20.9 65.3
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Table 2 @ UNANVDIABUNSA

Mix Proportion (kg/m?)

mix

Cement OPA Sand Stone Water Sp
CON 606 0 709 83 213 15
OPAo 545 61 709 83 213 15
OPA:s 515 91 709 836 213 15
OPAy 485 121 709 83 213 15
RUTYLIYG)
- 9
CON  maunInAILAL

OPAy AouUNdATldE U sumauny
YuBumdvesauaudusziani 1
Sowag 10

Sp  Superplasticizer (@nsanthia)

OPA  Oil Palm Ash (#¥1Undutishy)
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etal. [21] 91AN1SNAABUAI8TT Wet Sieving
Analysis 1101191551 ASTM C430 [22] uagiiAn
A21LEI95 1WA U 240 Fedenndoefy
[21, 23-24]
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Table 3 AUNUILULLALSB8ALYBIABUNTA

Density (kg/m°)

mix (Normalized) (%)
1-d 7-d 28-d 90-d
CON 2481 2473 2497 2491
(100) (100) (100) (100)
OPA,, 2477 2463 2486 2471
(99) (99) (99) (99)
OPA5 2468 2452 2483 2465
(99) (99) (99) (99)
OPA,, 2445 2407 2453 2456
(98) 97) (98) (98)
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U309 Homwuttiwong et al. [21] (79) (76 @®) 68
OPAn 320 364 492 623 7
(76) (71)  (83)  (105)
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