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Abstract

In this research, a high belite cement is synthesized by using industrial by
products such fly ash, bottom ash, FGD-gypsum, phospho-gypsum, jarosite slag and
rice husk ash as starting materials. The synthesis methods used are firing so called
“clinkerization” and hydrothermal processes assisted by calcination.

The studied parameters in clinkerization process are firing temperatures, types
of dopant, sources of silica and molar ratios of calcium/silicon. All studied systems

inevitably provide gehlenite (Ca,Al,SiO,,C,AS) which is undesirable due to its

non-hydraulic properties. A small amount of belite phase mixed with gehlenite can be
generated when sulfate ions and higher Ca/Si are used. The clinker prepared from the
mixture of calcium carbonate and fly ash with calcium sulfate dopant content of
19.8%, Ca/Si ratio of 2 and fired at 1200°C composes of gehlenite as a main phase
and larnite (S -Ca,SiO,,—-C,S) as a minor phase. Specific gravity, specific
surface area (Blaine) and free lime content of the clinker are 3.07, 4,700 cm?/g,
0.17%, respectively. The compressive strength at 28 and 45 days of the gehlenite
bearing belite cement mortars are 28 and 40 kg/cm?, respectively.

The synthesis of hydrothermal process is studied by using different NaOH
concentration and different temperatures of calcination. The synthesized powder

prepared from the mixture of calcium hydroxide, fly ash and water with a Ca/Si ratio



of 2 and autoclaved at 130°C under pressure of 1 kg/cm® contains Katoite

(Ca;Al,SiH,O,,,C,ASH,) as a hydrothermal product. By calcination at 750°C
katoite is transformed into belite phases which exist in «'—Ca,SiO, and mayenite
(Ca,Al,0O,;,C,A,). Specific gravity, specific surface area (Blaine) and free lime

content are 2.53, 15,400 cm?/g and 6.9%, respectively. The compressive strength at 28
days of high belite cement mortar is 93 kg/cm?.

The results show that hydrothermal process assisted by calcination is more
promising in comparison to clinkerization process for belite cement synthesis. As
belite cement synthesized using hydrothermal process is more hydraulic and more
friendly environmental due to lower synthesis temperature and no sulfur dioxide

(SO,) and less carbon dioxide (CO,) emissions.



