SWU Engineering Journal (2017) 12(1), 51-60 1MINTIAINTINAEAS WA INEFBATUASUNTI L@l
11 12 21U 1 1aauuNIIAY — TOUIBU W.A.2560

o aa a [ a
ﬁfo%ﬂ‘ﬂaa%ﬂ%%amLLaxuﬁfuazguuﬁLﬂua'l‘swaadtwu
aodnlinvaslauIadauna
Factors of Nano-SiO, and Nano-Al,O, as an Additive

on Properties of Hybrid Cements
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ABSTRACT

This research investigates the use of nano-SiO, and nano-Al,O; as an additive
on the mechanical and microstructure properties of hybrid cements. Hybrid cements are manufactured
from FA and PC with FAPC ratio at 90:10. Nano-SiO, and nano-Al,O; are used
as an additive at the dosages of 0%, 1%, 2%, and 3% by weight of binder for making hybrid cements.
The alkali solutions are 10M sodium hydroxide (NaOH) and sodium silicate (Na,SiO;) solutions.
Constants alkaline liquid/binder ratio of 0.60 and curing at ambient temperature are used in all mixtures.
Test results show that the use of nano-SiO, as an additive in hybrid cements results in decreasing of

setting time. While the comparison between nano-SiO, and nano-Al,O,;, the setting time of hybrid
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cements is not significantly different. The use of both nano-SiO, and nano-Al,O; as an additive

can enhance the compressive, flexural and slant shear strengths of hybrid cements. The use of 2%nano-

SiO, and 2%nano-Al,O; is the optimum level for compressive, flexural and slant shear strengths

development of hybrid cements paste, which making a homogenous and dense matrix.

Keyword: Hybrid cements, nano-SiO,, nano-Al,O,;, Mechanical properties, Microstructure
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Chemical compositions FA (%) PC (%)
SiO, 29.32 20.80
Al,04 12.96 4.70
Fe,O, 15.64 3.40
CaO 25.79 65.30
MgO 2.94 1.50
Na,O 2.94 0.40
K,O 2.93 0.10
SO, 7.29 2.70
LOl 0.30 0.90
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Physicals/Materials FA PC
Specific gravity 2.69 3.16
Median Particle Size, d;, (LLm) 15.3 14.6
Blaine fineness (cm?/g) 4300 3600
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Physicals/Materials nano-SiO, nano-Al,0O3
Average particle size (nm) 12 13
Specific surface area, 200 100
BET (m%qg)

Purity (%) >99.98 >99.38

Appearance White powder
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28-day strengths (MPa)
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Compressive Flexural
90FA:10PC 30.2 4.82
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