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ABSTRACT

Iron ore processing produces a considerable amount of iron ore mine tailings (IOMT). Also,
the construction industry has agreat potential to absorb tailings and wastes from other industries
(for example mining industry). The purpose of this article is to stabilize magnetite iron ore
tailings using geopolymer synthesized from metakaolin as a source of aluminosilicate and
sodium silicate (Na&SiOs) and sodium hydroxide (NaOH) as akaline activators. For this
purpose, the alkaline activating solution was made by combining sodium hydroxide (soda) in 3
molarities of 8, 10 and 12 with sodium silicate solution in 3 weight ratios of 1, 2 and 4 (sodium
silicate to sodium hydroxide) and this activator was added as the optimum moisture to different
combinations of iron ore tailings and metakaolin (10, 20 and 30% by weight of IOMT).
Compressive strength samples were fabricated with two curing times of 7 and 28 days. The
results showed that increasing the percentage of metakaolin alone increases the unconfined
compressive strength. Also, increasing the ratio of sodium silicate to sodium hydroxide and
increasing the molarity of sodium hydroxide decreases the unconfined compressive strength of
28 days. The highest value of unconfined compressive strength in 28-day samples was
obsereved 10 MPa, by adding 30% of metakaolin and in the weight ratio of 1 sodium silicate
to sodium hydroxide (in 8 M sodium hydroxide). Also, the investigation shows a high
correlation between unconfined compressive strength and Y oung's modulus.

Keyword: Magnetite Iron Ore Mine Tailings, Stabilization, Metakaolin, Geopolymer, Unconfined
Compressive Strength
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