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Abstract

In this study, metal and nonmetal contents and their economic values in ICT devices such as smart phones and laptop com-
puters were evaluated. The electronic devices made by LG and Samsung were disassembled into 5 parts, which are printed circuit
board assembly, battery, display, case and other electronic components. Metal and nonmetal contents in these parts were ana-
lyzed, and their economic values were calculated via multiplying the materials’ contents by metal price obtained from KOMIS
or nonmetal exchange price acquired from Korean recycling markets. Finally, the materials’ contents and values according to
each electronic parts and electronic devices were calculated. The results showed that the value of the smartphones and laptop
computers of LG are 4,449.6 KRW (28,506 KRW/kg) and 6,830.2 KRW (7,053 KRW/kg), and those of Samsung are 1,849.3
KRW (13,499 KRW/kg) and 6,667.5 KRW (4,831 KRW/kg), respectively. It was also found that most of the value was con-
centrated in batteries and printed circuit board assemblies. In addition, Co, Au and Cu were found to be the most valuable
resources in the devices.
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Table 1. Object metals of analysis according to ICT device

parts
Parts
Metals PCB | Battery | Display| Case cﬁﬁ;ggzﬁs
Pd (0)
Precious| Ag 0 ©
metals | p¢ 0
Au O 0
Li (0) (0)
Mg (6] (6]
Al (0) (0) (0) O] o
Ca O
Ti (0) o
Cr O
Mn (0) (0) (0)
Fe (0] (0] (0) (0) O
Co (0) (0)
Ni (0) (0] O
Metals
Cu (0) (0) (0) (0)
Zn (6]
Ga (0) (0)
In (6]
Sn (0) (0) (0)
Ba O
Nd 0
Dy O
Ta (6]
Pb o] 0
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(c) LG laptop computer, (d) Samsung laptop computer.
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Table 2. Material composition and value of mobile phone and laptop computer

ICT devices
Materials Mobile phone 1'¥ Mobile phone 2'Y Laptop'?
Contents (%) Value (%) Contents (%) Value (%) Contents (%) Value (%)
Pd 0.16% 41.88% 0.01% 12.04% - -
Pfl‘:t‘;‘s Ag 1.74% 10.02% 0.19% 7.96% 0.01% 2.05%
Au 0.10% 43.14% 0.02% 56.78% 0.00% 45.62%
Mg - - 3.46% 0.59% 0.00% 0.00%
Al 15.05% 0.31% 13.86% 2.04% 16.43% 17.85%
Cr 1.59% 0.07% - - - -
Fe 16.08% 0.03% 0.55% 0.01% 12.42% 1.08%
Co - - 3.36% 14.09% 0.01% 0.24%
Ni 5.94% 0.65% - - 0.10% 0.57%
Cu 51.73% 3.34% 9.45% 4.37% 4.33% 14.72%
Metals
Zn 2.05% 0.06% - - 0.07% 0.11%
Ga - - 0.00% 0.00% - -
In - - 0.01% 0.10% - -
Sn 2.12% 0.45% 0.76% 1.14% 0.40% 4.48%
Nd - - 0.03% 0.14% - -
Ta - - 0.01% 0.29% - -
Pb 1.86% 0.05% - - 0.53% 0.67%
Ceramics SiO, - - 62.05% 0.25% 19.02% 0.56%
Plastic - - 5.96% 0.21% 46.59% 12.05%
etc. 1.59% 0.00% 0.28% 0.00% 0.10% 0.00%
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Fig. 8. Weight and value fraction of the electronic parts in the devices: (a) LG smartphone, (b) Samsung smartphone, (c) LG

laptop computer, (d) Samsung laptop computer.
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