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The disposal of solder paste waste poses significant environmental and economic challenges for the electronics industry.

Due to their limited shelf life, large volumes of solder pastes are incinerated after use or expiration, resulting in the

permanent loss of valuable raw materials. To address this issue, the Zero Waste Paste (ZWP) project aims to establish a

circular economy for solder pastes by developing a scalable process for the separation and recovery of all components,

including solder metal, organic constituents, and container material.

This paper presents the development of a multi-stage separation process. Various methods were tested and systematically

compared to assess their suitability for removing solder paste from containers, separating solder paste from flux and

additives, and recovering solder metal powder for reuse. The process combines cryogenic treatment to detach residues,

targeted cleaning and separation steps, and Soxhlet extraction for material recovery.

Experimental results show that cryogenic treatment using liquid nitrogen enables nearly complete removal of solder paste

residues, minimizing contamination in subsequent steps. Soxhlet extraction using different solvents and solvent

combinations allows the recovery of solder powder with high purity and minimal loss. The recovered material exhibited

low agglomeration and retained its spherical particle morphology, which is crucial for reuse in solder paste production.

All recovered samples were analyzed using scanning electron microscopy (SEM) to assess particle morphology, surface

structure, and potential organic residues. The material composition was determined by energy-dispersive X-ray

spectroscopy (EDX) and compared with reference solder powder to verify purity and elemental distribution. The combined

SEM/EDX analysis provides essential data for evaluating the quality and reusability of the recovered solder metal.

In future work, solder pastes containing recycled solder powder will be tested under real production conditions to validate

their technical suitability and reliability for industrial applications.
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