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Future of  Electronic Scrap Recycling
E-Scrap contains precious metals such as Silver, Gold, Palladium,
Platinum, Indium, and Gallium which need to be recycled for the 
use in new electronic devices.

In 2019 the world dumped 53.6 million metric tons of  E-waste out 
of  which only 17.4% was recycled. 44.3 MMT went to landfills

E-Scrap recycling market is on the rise due to companies moving 
towards low-carbon footprint and emphasis on environmental
responsibility

Climate change, sustainability, ESG footprint important to 
consumers
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Future of  Electronic Scrap Recycling
E-Scrap recycling market is 
expected to reach $8.2 billon by 
2028

Registering a CAGR 
(Compound Annual Growth 
Rate) of  14.3% 
from 2021 to 2028

Global electronic 
manufacturing
$504.22 billion in 2022  to
$797.94 billion by 2029
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Ledoux & Co.  ISO 17025 Accredited
Since 1880, Ledoux & Co. has 
provided assay & consulting 
services with Accuracy and 
Quality as its core principles

Method for E-scrap analysis was 
ISO 17025 accredited in 2020

Assay results are commercial 
grade and used for control and 
exchange/umpire
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Ledoux & Co.  ISO 17025 Audit
ISO 17025 Audits for our ISO 
methods are conducted annually, 
and our methods, results, 
standards, equipment, QC, and 
protocols are extensively 
evaluated

Traceability, documentation, and 
adhering to the strict protocols 
are essential for ISO 17025 
accreditation
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Quality Control Standard BAM-M505a
Ledoux & Co. participated in 
the Round Robin Proficiency 
Test for BAM-M505a certified 
reference material (Electronic 
Scrap)

BAM-M505a is used as a QC 
standard for all E-Scrap 
Analysis

Currently researching to find 
standard reference material in 
metal form
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Ledoux & Co results BAM-M505a RR
Ag Au

Pd Pt
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Ledoux & Co results BAM-M505a RR
Ag
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Ledoux & Co results BAM-M505a RR
Au
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Ledoux & Co results BAM-M505a RR
Pd
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Ledoux & Co results BAM-M505a RR
Pt
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Sample Preparation of  E-Scrap
It is essential that a representative 
sample portion is taken for 
accurate assay results with good 
agreement between the replicates

All E-scrap samples in 
powder/fines form are rotary split 
before analysis (Quantachrome)

All E-scrap metals in shot form are 
also split and randomly selected 
and weighed to get the best 
representation of  the sample
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Method Summary
Method is applicable in the range:

Ag 10 - 5000 g/mT
Au 2 - 2000 g/mT
Pd 2 - 2000 g/mT
Pt 2 - 2000 g/mT

Gold, Palladium, and Platinum are separated by fire assay using 
Silver as a collector.  Silver is removed by de-nitration.  Residual 
precious metals are dissolved in aqua regia. Gold, Palladium, and 
Platinum are quantified by ICP-OES.
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Method Summary (continued)
Silver in low-grade samples are separated using Gold or Palladium 
as a collector.  If  Silver contents of  the sample are significant, 
addition of  a collector may not be necessary and a Total Precious 
Metal (TPM) bead is used to determine Silver.  TPM is dissolved 
and Silver is determined by ICP-OES. 

Metallic samples and pyrite powders may be dissolved in acids 
and analyzed by ICP-OES directly.

Matrix matching, calibration standardization, internal standards, 
and drift correction techniques must be used for high precision & 
accuracy.  A QC standard (BAM M505a) is run with every batch.
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Ledoux & Co. Vision Moving Forward
The automotive industry accounts for over 21% of  the total Global 
Electronic Manufacturing .  EV vehicles are on the rise and 
companies like Ford are aiming for an all EV line-up by 2035.

Battery recycling will be essential to accommodate the demand 
for EV vehicles.  Once a battery reaches the end of  its life, it is 
dismantled, and shredded and processed into a “black mass”. The 
black mass contains large quantities of  the main metals (Ni, Co, 
Mn, Li, Al, Cu, Fe) used in production of  cathode materials 
(CAM). Li, Ni, Co, and Mn can then be extracted from the black 
mass and reused in new battery production. The black mass will 
be the feedstock for the commercial hydrometallurgical refinery 
for battery recycling.
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Ledoux & Co. Vision Moving Forward
Battery recycling is an important lever to reduce the carbon 
footprint of  battery-powered electric vehicles and key to meeting 
the global demand for sustainability.

Ledoux & Co. is working with companies on the forefront of  
battery recycling and excited to collaborate on analytical 
processes to help determine key elements in the 
refining/recycling recovery process.
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Thank You!

Questions?

James Han
James.Han@Ledoux.com

WINTER MEETINGS 2023 PROCEEDINGS                                                                                     �  page 387


