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ABSTRACT

In a situation in which around 50 million metric tons of electrical and electronic products is generated globally per
year, the total installed base of Internet of Things (IoT) devices is projected to amount to around 75 billion worldwide
by 2025. However, there is very little research on identification schemes for end-of-life treatment (EoLT) of IoT devices.
To address this issue, this paper proposes new identifiers including EoLT information such as recyclability rate (Rcyc)
and recoverability rate (Rcov) of an IoT device, recycling rate (RCR) and recovery rate (RVR) of each part in the IoT
device, etc. and implements them by using object identifier (OID), mobile radio frequency identification (RFID) and quick
response (QR) code. The implemented OID and mobile RFID can be used with cooperation of a remote server via
communication networks and the implemented QR code can be used simply with a smartphone app.
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Fig. 1 Framework of the main definition covering EoLT [11]
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Fig. 2 EoLT generic scheme [11]
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Table. 1 Masses - Symbols and definition [11]

Symbol Definition
m; Mass of ith part (gram)
RCR, Recycling rate of the ith part in the corresponding
EoLT scenario (percentage)
RVR, Recovery rate of the ith part in the corresponding

EoLT scenario (percentage)

Rcyc Recyclability rate (percentage)

R, Recoverability rate (percentage)

Mepp Total product mass (gram)
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Fig. 3 Proposed EoLT basic information of parts in an
IoT device
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Fig. 6 Mobile RFID: mCode, micro-mCode, mini-mCode
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Fig. 7 Proposed Mobile RFID with EoLT information
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