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The purpose of this memoransdum s 1o clanfy how the hozasdous wsste pegulations for universal wasie
and recycling apply 1o lithium-on hatienes. The propoadion of elecine cars powersd by lithiwm-ion
batterics on the road is ris |l|5_r_\;||il |ithiwm-son hatteries slso power our ¢lecironics and, increasingly

Erwnsmwens. ¢-sconters,

for Intfum hal!l.r_\. mmalerial
o thie end of their lives. Recye

batlemies,

i hieyeles, and many sther devices. The growth of the o
| = the fociis tomes o how 1o eventually manage lithium-ion ballencs

lithiwm-ion bartenes returms valunble eoteal minerals to the
ecanomy, belh conserving resources and reducing the oventl eneqgy use needed 1o produce mew

eular sopnamy

Recent interest in the regulatzon 2nd management of lithium-ton batteries at end of life has prompted the
EPA to examine specifically how aniversal wasie handling requirements, hozardous waste recycling
regulations, and other RCRA Subutle C provisions apply to this waste siream. Today the Agency is
clarifving thay most lithium-jon battenes are hkely hayardows weste ot end of Tife and that they can be
managed under the streambined hazardous waste managemen! standards lor universal waste until they

reach a destimation Encility for recycling or discard.” The frequenily asked questons attnched to thes
memomndum also describe how RCRA reeveling regulations apply to lithium-ion batteries, EPA
EncourE; [e. the recyeling of hthinme-ion battenes wherever pessible m a manner that protects

[SSTER T and the envin
both remao um.t.n Tl
processes and fo ensure th

vent. By clarifying how battery recycling is 1
1ates and sndustry showt the regulabory status of these materinks and
itical step in the cireular ecomamy 15 done safely and compliantly

Thaoarghaut this memamndum, when we nefer 1o baneries, we mean lithium-ion batteries.

Lithism-ion Batteniss

eguluted, ORCR hopes 1o

balterics are expenensing rped inorgase n demand, as they ane Very emergy

R luerge .sll
demse mis of enerpy i o batiery that is smaller and lighter than ofher chemastnies
and el in many consumer ¢ loctranie, electric vehicle, ond stutionnry stormpe

opplications

[O3& 10] EPAS| HiEIZ] AL EH o=
. https://www.industrytoday.co.kr/news/articleView.html?idxno=10928
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A New Lease on Life
Where electric-vehicle batteries are being used and tested for new roles
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General guidance on Repurposing of Electrical energy storage Electrical energy storage (EES)
reuse and secondary cells E (EES) syz‘ﬁms —Part 4-‘4;_' . SR asfy.:;ems = o
. repurposiﬂg of and batteries — nvironmen regquiremen or al T 9- 4 e requirements for
Title 8 battery-based energy storage grid-integrated EES systems —
Secondary cellsand Part1: General systems (BESS) with reused Performing unplanned
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AZ dF dX dX x| M4 sensx measur+)
(& &t HAZ ME :LEHOI_ grade+ 2llO|Elratx & 3 rank+ 2l levelx M4 v ™
sg5&® |score) near5 (:r"-- 74 27 E8sortx EelfAl+ classif 2&%Z+ &3k grouping*
M A3z2(d soreemng*ﬂ?} evaluat* estimat+)
(" M Z=reproduce*  re-producx  remanufact  re-manaufactsrepurposre—purposx
MHMz= | B2U"second use’MALE MO E reuse 7HZ=+ &+ modifs M E &+ 2| F+ reform* F
2 tuning* tunning*)
mzt (W &k WA+ replac exchangr A2tE« A SHE« swap+)
erpqn | (EEEM mount(F24+  remov+ detach+ Z&l+  separaterdisunit) near3 (T
ZAAp | before)nearS (E7t evaluat: estimaterZ At ZA} inspect- Aled & ZEh HAE H|
= 28 test-EE AF HF AR AX| A M4 sens+ measur)
HOIM: =2tstol X & F7|oH X2 A& Hetstr| ffet 2 =& =t o v
2|
HO1M-010/48 "7“, AE, MEf EAIS fIet EA[2f Hetet HTX
HO1M-050/569 | £ siE2] R AHefE HX|st7] fIgh M7 Mz HdZE 9
i]: | T

HO2J: ole] &M = Hof, &=

322 Zeste HiE2] ~
B60L: XM7| FZXIXtzfe| FZ
GOIR M7|¢Zke| 5H; Rp7|HEe| 5H

,37,



#Z 15> dM 4] 3 Raw-Data
(2023.07.31. Z44H)
(wipson DB, 37l/& &5H™H )

i

CN

2 4] KR | Jp | Us | EP | (& | PC | SU
= T M
ZX)

(At FHliE{2lor (HHE{Z2| near3 7|
ZH).KEY,CLA,DSC. AND (X 7|Xtnear3 | 99 50 359 | 151 | 1,314 | 259 | 2,253
B M A AH.KEY,CLA,DSC.

=40
JZ||‘|

—_

JINRNT]

(MF2F« m+« "Al2 F” waste used El retired) adj2 (BHE{Z|x HIE{2|x HX|x
batter~ cellx 2Z|&0l2+ 2|&-0l=2+ lithiumion lithium-ion+ 2|&0|Xxk O X X|=
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Traveling vehicle performance evaluation system based on

things data
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of The invention discloses a traveling vehicle performance evaluation system

based on Internet of things data, which comprises a first acquisition unit, a
first processing unit, a second acquisition unit, a second processing unit and
an evaluation platform. According to the traveling vehicle performance
evaluation system based on the data of the Internet of things, the battery
performance evaluation coefficient of the vehicle is calculated through the
defect coefficient, the temperature abnormal duty ratio, the current abnormal
duty ratio and the voltage abnormal duty ratio of the vehicle battery to be
evaluated, then the evaluation sample with the same evaluation coefficient is
obtained through comparison with the pre-trained evaluation model, the
performance data of the evaluation sample is used as the performance data
of the vehicle battery, the collection period of evaluation comments is
shortened, damage to products is prevented, the product test cost is reduced,
the multiplexing rate of the vehicle battery is improved, the service life of the
battery shell is evaluated, and the service performance of the battery is

evaluated.

i
FH

I
0 o
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1. A traveling vehicle performance evaluation system based on internet of
things data, comprising: The first acquisition unit is used for acquiring the

return loss of the surface of the vehicle-mounted battery to be evaluated,
which is detected by an ultrasonic detection technology, marking the return
loss as the loss to be evaluated, acquiring the return loss of the surface of
the normal vehicle-mounted battery, marking the return loss as the original
loss, and then sending the loss to be evaluated and the return loss to the
first processing unit; The first processing unit is used for calculating the
absolute value of the difference value through the loss to be estimated and
the original loss, extracting the quantity of the absolute value of the difference
value larger than the preset difference value, then solving the duty ratio of the
quantity of the absolute value of the difference value in the quantity of all the
absolute values of the difference value, then calculating the ratio of all the
loss to be estimated to all the original loss, then obtaining the defect
coefficient of the surface of the vehicle-mounted battery to be estimated
through the two groups of ratio, and then sending the defect coefficient to the
estimation platform; The second acquisition unit is used for carrying out
multiple charging tests on the vehicle-mounted battery to be evaluated under
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the same environmental temperature, acquiring multiple groups of charging
data of the vehicle-mounted battery to be evaluated in standard charging time
length, and sending the multiple groups of charging data to the second
processing unit, wherein the charging data comprise battery temperature,
current data and voltage data, and specific values of the environmental
temperature are set through the evaluation platform; The second processing
unit is used for calculating deviation values of multiple groups of charging
data, comparing the deviation values with preset comparison values, deleting
the battery temperature, the current data and the voltage data with larger
values according to the comparison results, then solving the proportion of the
quantity of the deleted battery temperature, the quantity of the deleted current
data and the quantity of the deleted voltage data in all the battery
temperature, the quantity of the deleted current data and the quantity of the
deleted voltage data respectively, namely, the temperature abnormality
proportion, the deleted current abnormality proportion and the deleted voltage
abnormality proportion, and sending the analysis processing result to the
evaluation platform; And the evaluation platform is used for evaluating the
battery performance of the vehicle according to the defect coefficient, the
temperature anomaly duty ratio, the current anomaly duty ratio and the voltage
anomaly duty ratio of the vehicle-mounted battery to be evaluated.
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Mass transport conversion to an electrified powertrain requires suitable
strategies for processing electric vehicle (EV) batteries after their intended first
service life. Due to aging mechanisms, EV batteries lose capacity over their
period of use and become unsuitable for their initial application at some point.
However, to expand their lifetime and to meet the sustainability demand for
EVs, the usage of these batteries in so—called Re-X applications is under
intense discussion. Until now, downstream processing has been subject to high
uncertainty regarding the expected advances. While many issues on the
technical and ecological side have been at least partially resolved, the
economics are still under assessment. For this reason, this paper intends to
give a well-based outlook on the costs and benefits of three chosen
scenarios: reuse, repurpose, and recycle. It is expected that under the given
national policies and global market conditions, growing quantities of retired EV
batteries will return from the transportation markets. Consequently, the market
potential for retired batteries in downstream applications will significantly
increase, as well as calls for stable solutions.

Keywords: lithium-ion battery; second life; circular economy; electric vehicles;
reuse; repurpose; recycling; activity—based costing
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AReviewonDynamicRecyclingofElectricVehicleBattery:DisassemblyandEchelonUtilization

sta| /M4 Batteries(Volume 9, Issue 1, Article number 57)
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With the growing requirements of retired electric vehicles (EVS), the recycling
of EV batteries is being paid more and more attention to regarding its
disassembly and echelon utilization to reach highly efficient resource utilization
and environmental protection. In order to make full use of the retired EV
batteries, we here discuss various possible application methods of echelon
utilization, including hierarchical analysis methods based on various battery
evaluation index. In addition, retired EV battery disassembly is also reviewed
through the entire EV battery recycling based on human - robot collaboration
methods. In order to improve the efficiency and reduce the cost of EV
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recycling, it is necessary to find a suitable recycling mode and disassembly
process. This paper discusses the future possibility of echelon utilization and
disassembly in retired EV battery recycling from disassembly optimization and
human - robot collaboration, facing uncertain disassembly and echelon
utilization.

Keywords: electric vehicle battery; disassembly; echelon utilization; disassembly
optimization; human - robot collaboration disassembly
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