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Abstract/Project background 
Manganese ores are the major source of manganese in the production of manganese ferroalloys. 
There is a gap in the knowledge of the decrepitation behavior of manganese ores, which presents a 
problem in the operations of smelters. Decrepitation, which is defined as the disintegration of lump 
ores upon heating, is an important quality parameter for these ores. The motive of this investigation 
was to determine the extent to which South African manganese ores will decrepitate during preheating 
in a rotary kiln. The effects that temperature, rotational speed, and particle size have on decrepitation 
were investigated. The investigation included heating manganese ores in a laboratory-scale rotary kiln. 
The temperature was controlled at 600, 800, and 1000°C, and the rotational speed at 3, 6 and 12 rpm. 
The resident time was kept constant at 30 minutes. Three different types of ore were evaluated, all 
sourced from the Kalahari Manganese Field, and labeled Ore A, Ore B, and Ore C. The Mn contents 
of the three ores were 29%, 39% and 35% for Ore A, Ore B and Ore C respectively. The particle size 
ranges considered for each type of ore were +6-20, +20-40, and +40-75 mm. The Decrepitation Index 
(DI), which is the parameter used to describe the extent of decrepitation, is quantified as the ratio of 
the mass of <6 mm particles after pre-heating to the total mass of the sample. It was determined that 
the DI’s for all three types of ores were proportional to the temperature and the rotational speed and 
inversely proportional to the particle size range with temperature being the most important parameter. 
Ore A was the most susceptible to decrepitation followed by Ore C and lastly Ore B, this was mainly 
to the decomposition of Kutnohorite which was the highest in Ore A and the lowest in Ore B.

              SAIMM

Online Presentation

CONTACT: Camielah Jardine
E-mail: camielah@saimm.co.za
Web: www.saimm.co.za

Sam Moholwa is a project researcher employed at Mintek in the 
Pyrometallurgy division since 2018. Where he researches pyrometallurgical 
process of wide range of commodities that included manganese, iron 
and steel, PGM’s and copper to name a few. He graduated from the 
University of Johannesburg with a bachelor of technology in chemical 
engineering. And he will be graduating with a master of engineering in 
chemical engineering in October 2021. His interests lie in research and 
development, process engineering and project management. SAM MOHOLWA

        Register via Zoom Click Here

https://saimm.zoom.us/webinar/register/WN_C01cTVPFRKeyd3x6chYWSA



