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Influence of Amorphous Silica in Metakaolin on the Compressive Strength

and Pozzolanic Reaction of Blended Cement Paste

Piyachat Suphawithayajaroenkunr and Threerawat Sinsiri2

Abstract

The aim of this study is to determine the percent by weight of amorphous silica in metakaolin using X-ray
diffraction method.This factor affects the compressive strength and degree of pozzolanic reaction. Kaolin was
burned at different temperatures of 600 700 and 800°c. Burning periods were varied among 4 6 and 8
hr.Metakaolin and sand were ground to have their particle size close to that of Portland cement. They were
then used as a direct replacementof Portland cement Type | at 20 percent by weight of binder. A water to
binder ratio of 0.42 was used for all cement paste mixture. Results from X-ray diffraction show that the
metakaolin burned at 600°c for 4 hr. had the most amorphous silica.The result show that the percent by
weight of amorphous silica contents affects compressive strength and degree of pozzolanic reaction in

blended cement paste
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Sio, 18.12 51.22
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Name Partical size(um) Specific gravity
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Compressive strength(ksc.) at 28 days

Percentage compressive

Type Weight of percent in state of 20% strength due to pozzolanic
amorphous silica
metakaolin sand reaction
KT600T4 14.18 770.38 719.80 7.04
KT600T6 11.79 761.09 719.80 5.75
KT600T8 9.64 759.84 719.80 5.57
KT700T4 7.45 751.12 719.80 4.36
KT700T6 7.34 745.66 719.80 3.60
KT700T8 6.85 740.19 719.80 2.84
KT800T4 6.29 737.45 719.80 2.46
KT800T6 5.29 730.15 719.80 1.45
KT800T8 4.64 723.86 719.80 0.57
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Type Compressive Strength (%)
3 days(ksc.) 28 days(ksc.) 60 days(ksc.)

OPC 488.70 (100.00) 820.50 (100.00) 1229.29 (100.00)
KT600T4 413.90(84.69) 770.38(93.89) 1302.73(105.97)
KT600T6 391.02(80.01) 761.09(92.75) 1294.96(105.34)
KT600T8 384.84(78.74) 759.84(92.60) 1289.61(104.90)
KT700T4 368.78(75.46) 751.12(91.54) 1274.55(103.68)
KT700T6 360.04(73.67) 745.66(90.87) 1260.68(102.55)
KT700T8 352.19(72.06) 740.19(90.21) 1256.93(102.24)
KT800T4 347.41(71.08) 737.45(89.87) 1245.74(101.33)
KT800T6 336.53(68.86) 730.15(88.98) 1239.99(100.87)
KT800T8 329.37(67.39) 723.86(88.22) 1234.79(100.44)
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