
Feed
Pretreatment
System
for Roasting



The Metso Outotec Feed Pretreatment 
System (FPS) extends the range of sulphide 
concentrates and residue materials that can 
be treated in a roasting plant. Pretreatment 
becomes a prerequisite as quality resources 
dwindle and ever more fine particles need to 
be processed in stable and optimized manner. 
For traditional and future concentrates, the 
FPS can assist the roasting plant operators to 
reach critical operational KPIs such as increased 
capacity and high product quality. Furthermore, 
there are the upsides of reduced environmental 
impact with lower dust emissions and fewer 
tailings produced. The process enables the 
recycling of sulphur and/or zinc-containing 
residues, such as sulphur residue from the 
Metso Outotec direct leaching process, Waelz 
oxide, or sulphur residue from the Metso 

Outotec Pure Jarosite process. The Metso 
Outotec FPS treats concentrates with or 
without residue materials and produces 
stable granules in a distinct particle size 
that can be effectively processed in fluid 
bed roasting applications.

	 Benefits

•	 Improve productivity and increase 
metal recovery 

•	 Decrease tailings volumes
•	 Increase process robustness and 

improve roaster stability and control
•	 Extend range of feed materials and 

increase the recycling of valuable 
metals 

•	 Increase heat recovery

Ensuring the highest possible roaster efficiency

In a fluidized bed reactor, fine feed materials are typically entrained partly unreacted with the 
process gas. Fine feed materials can also combust in the upper section of the furnace instead 
of in the fluidized bed. This displacement of the combustion causes high temperatures at the 
top of the furnace, moving process conditions outside of their optimum operation window. The 
temperature differential between the default roasting temperature in the bed and the furnace 
top easily reaches more than 100 Kelvin. Most roasters reduce the feed rate to protect the 
furnace dome against overheating. However, Metso Outotec FPS produces stable granules that 
are more likely to remain in the fluidized bed, whilst ensuring that the granules are roasted to 
their core. The fine adjustment of different component feed mixtures is carefully analyzed and 
programmed in specific procedures that maximizes roaster efficiency.

When recycling sulphur cake from hydrometallurgical operations 
into the roaster, the Metso Outotec FPS helps to prevent partial 
evaporation of the sulphur component in the cake. FPS supports the 
homogeneous distribution of the sulphur in the feed stream and its 
controlled combustion inside the roaster.

The system can be integrated into the complex feed area of an existing zinc roaster, 
using sulphur residue and fine zinc concentrates as feed materials. The system is 
suitable for a wide variety of fine and ultrafine feed materials like sulphur cake, Waelz 
oxide, dust, and fine zinc concentrates.
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Reduced tailings volumes

A considerable proportion of global zinc production originates from direct leaching plants. 
One unavoidable byproduct of these plants is sulphur cake, which is predominantly still 
directed to industrial landfill. Typical sulphur cake contains 50–70% elemental sulphur and up 
to 10% sulphidic sulphur along with varying amounts of gangue minerals, metal compounds, 
and impurities. The Metso Outotec FPS can treat those residues and therefore reduce tailings 
volumes significantly. 
 
Due to its rheological characteristics, sulphur cake requires extensive industrial landfill areas. 
Attempts to upgrade sulphur cake into a salable product have not been successful to date.  
 
Co-combustion of sulphur cake with zinc concentrate in fluid bed roasting furnaces frequently 
causes process disturbances in downstream plant equipment and certainly reduces roaster 
performance. Sulphur cake lumps partially evaporate in the furnace and condense in colder 
plant sections, forming a sticky residue, particularly in gas cleaning section. The consistent 
granule sizing from the Metso Outotec FPS system helps improve the robustness of 
downstream processes to increase plant availability.

Achieving optimum homogeneity

Metso Outotec has confirmed in pilot test work that sulphur residues can be completely 
combusted in a roasting furnace using its FPS technology. It is essential that the fine-grained 
material is completely disintegrated and homogenously blended with other feed materials. 
The Metso Outotec FPS ensures optimum homogeneity of feed material from a variety of 
sources. Fine particles are captured in microgranules of 0.1–0.7 mm in size. This artificial 
coarsening of fine particles permits the roasting of feed materials that would otherwise be 
too fine for fluid bed application.

Shifting the reaction zone from the freeboard down to the fluid bed also allows for a higher 
specific energy density in the bed. This also improves the overall heat recovery in process 
zones for roaster bed, offgas and calcine product cooling. The heat recovery zones are 
shifted to more efficient areas, increasing the availability of the off-gas heat recovery system.
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Metso Outotec is a frontrunner in sustainable technologies, end-to-end solutions and services 
for the aggregates, minerals processing and metals refining industries globally. By improving our 
customers’ energy and water efficiency, increasing their productivity, and reducing environmental 
risks with our product and process expertise, we are the partner for positive change. 
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Metso Outotec Corporation, PO Box 1220, FI-00101 Helsinki, Finland
tel. +358 20 484 100, fax +358 20 484 101
mogroup.com

Read more about Roasting Process


