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Analysis on Energy Conservation and Carbon Reduction of Bath Smelting

Technology of Waste Printed Circuit Boards
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Abstract: The main physical and chemical characteristics of waste printed circuit boards were
analyzed. Combined with the advantages of top blow bath smelting technology, when the calorific value of
the charge is controlled to be 8. 5—9.5 MJ/kg, the organic matter in the charge can be fully burned by
adding oxygen-rich air, and basically self-heating smelting can be realized. After calculation, the energy
consumption of producing 1 ton of crude copper is 220 kgce/t, which can save 2 520 kgce/t and reduce
CO, emission by 6. 60 t/t compared with ore copper, and save 170 kgce/t and reduce CO, emission by
459 kg/t compared with recycled copper. In the actual production process of the demonstration project of
waste printed circuit board melting technology, when the feed time is maintained at 2. 5—3. 0 h, the self-
heating smelting can be realized over 80% of the production time in normal production, except for
discharging slag and refueling during shutdown.

Key words: waste printed circuit boards; bath smelting; calorific value; energy conservation and

carbon reduction
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Types of waste PCBs
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Table 1 Metal contents of different types of waste PCBs
LHES /% /% /% /% /% /% BE/ % &/(get ) /(gD /gt
AL 17.49 1.87 0.17 0.18 0.12 0. 04 0. 16 4.63 449.93 0.14
Vgl 13. 02 1.42 0.53 1.25 1.45 0. 06 1.59 7.15 326. 30 0.17
2518 17. 20 3.22 0.41 0.09 0. 04 0.07 0.28 1.78 15.73 0.88
VEARAL 4.58 0. 50 0.43 0. 40 0.46 0.03 0.42 4.71 9.57 0.07
H, figi 17.70 1.61 0.16 0.10 0.08 0. 04 0.14 204. 90 524.12 18. 25
FHL 16. 69 2.29 1. 61 2.22 3.16 0. 36 1.12 305. 69 518. 98 12. 43
FLTE HL 20. 38 2.16 0. 30 0. 05 0. 05 0.05 0.32 0.17 3.19 0.12
HLTR & 14. 71 2.15 0. 44 0.08 0.07 0. 06 0.19 1.71 17.98 0. 24
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Table 2 Calorific value and industrial analysis of different types of waste PCBs
2k LA/ (M« kg™ D) B/ (M] « kg™ 1) KAy % RSy % i 52 B / %%
VKF 21. 36 20. 16 20. 58 55. 35 24.06
L L 18. 35 17.08 23.93 60. 86 15. 20
H, i 12.13 11. 47 52.13 42.29 5.58
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Fig. 2 Process route of bath melting

technology of waste PCBs
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Table 3 Heat balance calculation of 1 t waste PCBs treated by bath smelting technology
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Table 4 Process parameters of waste PCBs treated by bath smelting technology
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