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Summary

PGM is an indispensable mineral species in order to improve the performance of industrial
products such as low carbon products and new functions, etc., and the required amount of
PGM is expected to increase with the popularization of low carbon products, etc. On the other
hand, because of the limited supply of PGM, securing PGM resources has become an
important social issue. However, it is difficult to economically recover and recycle PGM
contained in individual products, parts, etc. in small amounts. For example, electronic
components mounted on electronic and electrical equipment are removed from used products
together with electronic substrates, and high-value-added metals contained in the electronic
components are extracted and purified, but some of the PGM cannot be recovered at the time
of purification. In addition, in automobile parts, PGM is used for exhaust gas catalyst,
ignition plug, O2 sensor, etc., and it is expected to be a supply source of PGM, but a
mechanism for efficient recovery and recycling has not been established except for exhaust
gas catalyst.

Therefore, this project aimed at constructing a recycling system for PGM targets by
introducing an Al image recognition and sorting system into the collection and recycling
system for electronic substrates that has already been constructed, thereby developing a
technology for sorting electronic components contained in PGM, a method for collecting
ignition plugs and O2 sensors that have not been individually collected, and a method for
separating PGM-containing parts.

The Al image recognition and sorting system is a system that develops a mechanical
mechanism for flowing electronic components in a row to a conveyor by combining general-
purpose products, recognizes images of electronic components flowing on the conveyor, and
sorts target electronic components by air blowing. Algorithm verification of component
detection/recognition using camera-captured images was performed, and the images were
learned to Al. Verification was carried out for each electronic component, and the recognition
rate of IC chip and ceramic capacitor exceeded 70%, and it was possible to select them at a
high rate. When targeting PGM, we analyzed the PGM content of electronic components in
order to understand which electronic components are effectively selected using this system. As
aresult, it was found that the chip resistor and the ceramic capacitor contained a large amount
of palladium, and the tantalum capacitor contained a large amount of tantalum as the name
indicates. Therefore, it was judged that it is optimal to divide the chip resistance/ceramic
capacitor into the palladium target group, and the tantalum capacitor alone into the tantalum
target group and other noble metal target groups. Regarding the reuse of selected electronic
components, interviews were conducted with Taiwanese companies to confirm that CPUs and
memories are being reused, but the market for reuse of other electronic components has not

been confirmed.



For the ignition plug and O2 sensor, interviews were conducted with 6 maintenance plants
nationwide, and the market size, storage, sorting, transportation method, and transportation
cost were grasped. As a result, the annual generation of ignition plugs and O2 sensors were
estimated to be about 2.8 million and 90,000, respectively. Regarding recoverability, it was
confirmed that high-performance plugs containing iridium and platinum can be easily visually
distinguished, and can be easily separated and stored in the maintenance factory. The recovery
with letter pack lights resulted in a transportation cost of 6.2 yen/unit of ignition plugs and
12.3 yen/unit of O2 sensor. In the method of separating the PGM-containing part from the
recovered spark plug, it was confirmed that the outer electrode containing platinum could be
cut with metal spatula, and then the center electrode containing iridium could be scraped onto
the powder with a metal file, and it was confirmed that the time required for each was 10
seconds/line and 50 seconds/line, and about 60 pieces could be processed per hour. On the other
hand, assuming the use of a high-speed rotary cutting machine that many companies own at
low cost, the cutting experiment was carried out, and it was confirmed that one O2 sensor
could be cut per 30 seconds.

Business feasibility was examined. For electronic components, it was confirmed that selected
chip resistors, thalamic capacitors, and tantalum capacitors could be sold to refiners, and it
was confirmed that sales could be improved by 13% compared with the current situation by
the Al image recognition component selection system. As for spark plug and O2 sensors, simple
XRF analyses of the outer electrode 2. 4g and the center electrode 0. 2g of high-performance
unit-price plugs confirmed that platinum, the target of the outer electrode, and iridium, the
target of the center electrode, contained as high as 4.8% and 20.2-33.4%, respectively, and
confirmed the possibility of selling them at around 20-24 yen per spark plug.

For commercialization of electronic components, the following are examined : Creation of
added value after selecting repellent elements in smelting such as aluminum condenser and
coil from the component group by the developed Al image recognition and selection system,
verification of use case to oxygen scavenger, improvement of selection rate, DX conversion of
recycling business using big data of inlet and outlet of selection system, edge computing of the
system. In the case of the ignition plug and O2 sensor, when actually collected and collected,
detailed confirmation such as mixing ratio of the plug of low value, weight limitation of the

letterpack, variation of iridium and platinum remaining in the plug, etc. is carried out.
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65.4kg-CO2/kg-

5)

CO2
Co2 - Cco2
Cco2

=871.49 0.4 399.42

=471.67kg-co2/kg-
240t

45.41kg Co2 21.419t-CO2/
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23

kg % g % g kg /g Ils| kg
100 4.63 4,630 93 4,306 1,800 | 180,000 80 | 344,472 | 3,454 14,872,579 14,348,107 143,481
1 334 334 65 217 1,500 50,000 450 97,695 | 4,800 1,042,080 894,385 894,385
24 02
kg % g % g kg /9 /9 kg
100 0.64 640 93 595 100,000 | 180,000 80 47,616 | 3,454 2,055,821 1,828,205 18,282
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