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Physical chemistry of bromide metals for an advanced recycling of rare metals
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In this study, vapor pressures and thermodynamic data such as standard sublimation
enthalpy for bromide metals were obtained using a Knudsen cell apparatus, assuming to a metal recycling p
rocess from waste electric and electronic equipment by a pyro-metallurgical process. Vapor pressures of co
pper bromide, zinc bromide and lead bromide were measured, and their vapor species were identified using a
mass spectrometry. Thermal decompositions of brominated flame retardant (BFR) ?Iastics and simultaneous b
rominating reactions of mixed metal compounds were investigated using a small electric furnace. In the exp
eriments, BFRs such as TBBPA and plastics _containing BFR were mixed with metal compounds or electric arc f
urnace (EAF) dust. The thermal decomposition mechanisms of BFRs and bromide vaporization behaviors of meta
I compounds were investigated in the experiments.
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Table 1 ¥5#e 7"V o b MO

Cu [ Ni Fe Au Al Ca | Si Br

1431213 ]0.274 1 0.0349 [ 2.58 | 6.68 | 1.38 | 6.68

Table 2 7'V > NI OEILEREEER % (Ar
F5PHR 650°C) D45t D 4 ED

In residue | Inresidue | Vaporized | Vaporized

(Total) (Bromide*) | (Metal**) | (Bromide*)
650 °C % % % %
Cu 90.7 6.7 03 0.3
Ni 92.0 6.3 0.0 0.0
Fe 100.0 0.0 0.0 0.0
Au 100.0 0.0 0.0 0.0
Al 100.0 0.0 0.0 0.0
Ca 99.9 0.1 0.0 0.1

*Dissolved in H,O
**Disolved in 0.05M HCI
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4%k . Sposdb odseparowania metali obecnych
w pytach pochodzacych =z elektrycznych
piecéw tukowych (The method of separation of
metals present in the dust from electric arc
furnaces)
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