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Abstract  

The present work demonstrates the use of FactSage software [1] to thermodynamically assess the integration of 

secondary Ni dusts in ferrous processing. Integrating alternative material streams into conventional or new 

metallurgical processes provides significant advantages in terms of resource efficiency. Yet, it requires a 

comprehensive analysis in terms of interactions, chemical reactions, effect of the process parameters on the 

equilibrium conditions and final products, and monitoring of impure elements. With the use of simulation tools, the 

mentioned aspects can be analyzed thus providing suggestions for the subsequent experimental conditions in 

optimized areas. The Ni dusts are sourced from a Greek ferronickel plant, and it is suggested to upcycle them into a 

smelting treatment to recover iron alloy and slag products. The dusts are sourced from two different furnaces of the 

process line, which are the Rotary Kiln (RK) and the Oxygen Converter (CONV). Thus, their chemical and physical 

properties are examined. The RK dust contains mainly SiO2 (36.9 wt.%), Fetotal (17.9%), and NiO (1.3 wt.%), Al2O3 

(7 wt.%), and MgO (10 wt.%). The CONV dust is rich in Fetotal (48.1 wt.%), NiO (8.8 wt.%), SiO2 (1.5 wt.%), Al2O3 

(4.2 wt.%), and MgO (3.5wt.%). The work seeks to increase the understanding of the properties of the dusts which 

will affect the suggested treatment options. The main goals are to optimize feed material compositions, reinforce the 

understanding of process chemistry, support the experimental design considering further utilization potential of the 

final products. The process parameters, such as the Fe/Ni ratio in the feed mixture, temperature, and slag composition, 

have been optimized. It was seen that the grade of the final alloy is independent of the Fe/Ni ratio of the feed mixture. 

However, the feed composition influences the C and Si content of the obtained alloy, in agreement with other studies 

[2], [3]. The characteristics of the slag are simulated and assessed in terms of chemistry, slag/metal equilibria, and 

liquidus temperature. The slag chemistry consists mainly of FeO-MgO-SiO2, and it was seen that FeO reduces the 

liquidus temperature of the slag, whereas it decreases at increased SiO2/MgO (wt.%/wt.%) ratios [4]. Implementing 

the process at high temperatures (higher than 1500⁰C) can be beneficial in terms of fully liquid alloy and slag, 

separation of products, and thus operational requirements. According to the obtained results, a high-grade FeNi alloy 

and slag with the prospect to be utilized in the ceramic industry are thermodynamically outlined. 
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