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Abstract

This project aims to study the effect elevated temperature on cements containing nano-
iron oxide Fe,O3 (NF). NF nano-particles prepared from iron oxalate dihydrate [C,FeO4.2H,0]
at 300°C or/and at heating rate 10 °C/min for two hours soaking time. TEM shows the crystal
size of NF prepared at 300 °C was 30-40nm, with high surface area of 50.51m?%/g. XRD of
prepared NF at 300 and 500 °C, shows the formation of hematite and magnetite as the main
phases. The cement pastes were prepared with 0, 1, 2 mass% with water/cement ratio of 0.3,
then molded in 2 cm cylinder moulds. Selected samples were dried at 105°C for 24 hours, then
thermally treated at 200, 300, 400, 500, 600, 800 and 1000 °C, for 3 hours, then cooled to room
temperature in the furnace switch. The fire resistance was studied by determination of ignition
loss, compressive strength and visual inspection.

Mixes containing NF prepared at 300 °C shows an increase of the ignition loss from
250-800 °C. The weight loss of OPC is higher than all cement pastes at 800-1000 °C. The
compressive strength of cement pastes containing NF show higher values compare to neat
cement pastes without NF nano-particles, is due to the high surface area of NF (50.51m?/(g),
which acts not only as a filler that fills the voids of the C-S-H gel structure and as nucleation
site for the precipitation of C-S-H gel. The compressive strength of thermally treated cement
pastes increases up to 400°C, then decreases up to 600-1000 °C, due to the decomposition of
CSH and Ca(OH), leading to the formation of CaO with the formation of microcracks. It can

be concluded that 1-2% NF enhances the fire resistance of OPC cement pastes.
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