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LiB Recyle Solution Proposal

1T COMPANY INFO

SOLARLIGHTKOREA

SOLARLIHGTKOREA Co., Ltd. is an energy solution com
pany that strives to provide reliable electrical energy
wherever and whenever its customers are.

COMPANY SOLARLIGHTKOREA

CEO Kim Wolyeong
FOUNDING

2011. 8.
YEAR

HEAD OFFICE Dongnaero 76, Dong-gu, Daegu Metropolitan City,

Korea
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LiB Recyle Solution Proposal

2-1 BUSINESS AREA

SOLARLIGHTKOREA LIB Solution structure chart
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LiB Recyle Solution Proposal

2-2 BUSINESS AREA

LiB Recycle

LiB Recycle/Reuse
Solution

Crushing non-reusable batteries to black
powder and extract resources.

Remove residual energy from the battery
after use is prerequisite steps for safe re
using and recycling.

LiB Reuse

Categorize and select batteries that ener
gy remained and reuse them for other mo
bility services.
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LiB Recyle Solution Proposal

2-3 BUSINESS AREA

Pre-treatment of Recycling

It is a pretreatment stage for recycling and reuse of used batteries.
Energy is stabilized by non-liquid discharge. It is an efficient eco-
friendly solution that can not only transport or store but also crush.

Non-liquid discharge facilities that overcome the limitations of wet
discharge to enable safe and economical high-capacity discharge.

Battery Battery Battery

Problem and Necessity in Recycling afteruse forrecycle for reuse

Problem Necessity

v/ Expanding the used battery industry due to increased

] v Needs of efficient pre-treatment for reuse and recycling
demand for EV and the amount of waste batteries ge

of used batteries.
nerated.

v/ Problems of Wet discharge system such as unsafety, v/ Needs of efficient follow-up to prevent accident caused

uneconomical, and non-eco-friendly. used battery.
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2-4 BUSINESS AREA

LiB Recycle | overview
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2-5 BUSINESS AREA

Factory Facility size 3,306’ Factory

Hyeonpung Gyeongju

Facility location Facility location
40, Gukgasandan-daero 33-gil, 279-92 Naeseo-ro Seo-myeon, Gyeongju-si,
Guiji-myeon, Dalseong-gun, Daegu Gyeongsangbuk-do(Ahwa-ri 734-1)

Processing field
Intermediate waste recycling business

Storage facility Discharge facility Disassembile facility Collection - transport vehicle
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LiB Recyle Solution Proposal

2-6 BUSINESS AREA

Facility | LiB Recycle/Reuse

Establish a pre-processing roadmap without
environmental constraints with our licenses

Capacity-limited
discharge and deassembile facilities

Size

4,385

Location 279-92, Naeseo-ro, Seo-myeon, Gyeongju-si,

Gyeongsangbuk-do

Filed

Intermediate waste recycling business

License | Intermediate waste recycling business
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LiB Recyle Solution Proposal

2-7 BUSINESS AREA

LiB Reuse/Recycling system | Background

EV are replaced with new batteries even if their perfor Increasing volume of batteries with remained energy

mance drops by about 20% - Expanded reuse industry
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LiB Recyle Solution Proposal

2-8 BUSINESS AREA

LiB Reuse/Recycling system | Problem/Necessity

—

Increases the cost Battery Fire and explosion

stabilization
technology

¥

__

Batteries are classified as dangerous Requires battery stabilization technology Using conventional discharge and dis
materials at the time of warehousing, to completely remove ionized lithium ions assembly methods can cause fire and
which increases the cost of transpor from the cathode explosion, and the risk is increased be

tation, storage and treatment. cause there are no related regulations.

gl



LiB Recyle Solution Proposal

2-9 BUSINESS AREA



LiB Recyle Solution Proposal

2-10 BUSINESS AREA

Normal Dry discharging

The remaining lithium-ion battery capacity is freely adjusted, converted into a
state suitable for storage and transfer, and at the same time, performance evalu
ation and grade classification are possible.

Regenerative Dry discharging

A type of discharging method in which thermal energy consumed during dischar
ging is transmitted as electrical energy or recycled by self-consumption.

Earth Dry discharging

Discharging method that consumes 99.9% of remaining battery capacity, disables
the battery, and allows safe disassemble/dismantling.
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LiB Recyle Solution Proposal

2-11 BUSINESS AREA | From SOLARLIGHTKOREA

Needs an efficient discharge process due to a surge in demand
for reusing and recycling of batteries after use

I “Ensure safe handling and management environment” by consuming after use battery internal residues

For safe transport of after use batteries recovered from the site
Immediate discharge and efficient after-use battery handling environment
through Earth Dry discharging

Create an efficient
and affordable processing
environment

Safe transfer

Ensuring stability

and eco-friendliness

and storage
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LiB Recyle Solution Proposal

2-12 BUSINESS AREA

Discharging and disassemble process | EV Pack

Warehousing Discharging Unpacking Remove Cable

Extract Cell Extract Module Extract Module Remove BMS
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LiB Recyle Solution Proposal

2-13 BUSINESS AREA

Work Flow | Unpacking

Pack case
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2-14 BUSINESS AREA

Work Flow | Remove Cable

Cable
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2-15 BUSINESS AREA

Work Flow | Remove BMS

BMS
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2-16 BUSINESS AREA

Work Flow | Extract Module

Module
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2-17 BUSINESS AREA

Work Flow | Unpacking

Pack case
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2-18 BUSINESS AREA

Work FIow | Extract Module / Cell

Extract Module Extract Cell
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2-19 BUSINESS AREA

OnSite | Pack
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2-20 BUSINESS AREA

Discharging and Disassemble Output | EV Pack
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LiB Recyle Solution Proposal

2-21 BUSINESS AREA

Discharge process

Pack discharge

*Module cable connection

Pack disassembly Module discharge
*Cell cable connection

1

Module disassembly Cell discharge
*Recovery of other resources
Cell disassembly

*Extraction of main materials

24



LiB Recyle Solution Proposal

2-22 BUSINESS AREA

OnSite | Module
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2-23 BUSINESS AREA

Discharging and Disassemble Output | EV Module

c e a Heat sink

e Frame(iron)

© cen

Q Catridge(aluminum)

e Cell case(plastic)

G BMS cover(plastic)

@ BM™s

Q Cables and terminals
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LiB Recyle Solution Proposal

2-24 BUSINESS AREA

Methode of discharging | Pack / Module / Cell discharging

Remove residual energy Discharge and disassemble No environmental hazard
from the battery after use without shape deformation physical discharge

" All types of cells can be Earth Dry discharging "

0% 0% 0%

Pack

Cylinder-type Pouch-type Square-type
Module Cell Cell Cell
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2-25 BUSINESS AREA

OnSite | Cell
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2-26 BUSINESS AREA

Methode of discharging | Extract Cell

&
Battery @arge v Battery L.J

after use stage required forrecycle
Normal Earth Physical/Chemical OV Perfect disabling
Dry discharging Dry discharging Stabilization (Cutting/Penetration/Firing)

takes about 3 hours

. Evaluation/ . Disassembling
Grade A : Reuse el Grade B/C : Recycle module
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LiB Recyle Solution Proposal

2'27 B U SI N E SS A REA | Safety Certification

Cell unit discharge ®— s’ Extraction of core materials

2> Obtain stability test results &

Discharged battery cell penetration test
Discharged battery cell heat exposure test
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2'28 B U SI N E SS A REA | Safety Certification

" Securing safety test results "

[ For penetration and heat exposure tests ]
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2-29 BUSINESS AREA

“ All units of battery " can be discharged

Pack unit Module unit Cell unit

discharge discharge discharge

Efficiently distribute and utilize time . . . Convenience and commercial viability
. . A safe dry discharge process is possible . .
and cost by performing selective processes . . can be increased through systematic
. depending on the battery condition and grade. . .
for each battery unit. and optimal discharge treatment.
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2-30 BUSINESS AREA

I Cell unit discharge is possible at “ high speed " and in “ large quantities "

Construction of discharge/ Securing Professional

disassembly facilities 50t/day CAPA workforce

Safety and data can be secured Capabile of processing the maximum As a battery specialist,
through know-how daily volume through large-scale, we established our expertise by being
— Rapid response is possible high-speed discharge facilities the first to introduce dry discharge.
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2-31 BUSINESS AREA

I " All types of battery cells " can be discharged

Cell unit

»

discharge

Cell disassembly and main material extraction

o VN o
{ Cylinder-type Cell } { Pouch-type Cell } { Square-type Cell J
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2-32 BUSINESS AREA

I It is possible to extract core materials such as “ Anode / Cathode and Separators "

Disassembly

: B crocion B

¥

Safe decomposition and high-purity
core material extraction are possible
with 99.99% energy consumption.

Separators
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LiB Recyle Solution Proposal

2-33 BUSINESS AREA

Wet discharging vs Dry discharging Comparison Table

Wet discharging

Minimum 48 hours
(drying takes an additional 48 hours)

impossible

impossible

impossible
After discharging,
fire and explosion accidents occur

After discharging, treatment costs
are incurred(wastewater treatment, etc.)

Generation of environmentally harmful
substances such as wastewater

VS

Discharging time

Disabling discharging

Large discharging

Performance test

Safety

Economics

Eco-friendliness

Dry discharging

Within 3 hours
Possible (99.99% discharging)
Possible (Pack/Module/Cell)

Possible (1st Classification)
No case of
fire or explosion accident

No separate
processing cost

No environmental harmful
substances such as wastewater
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2-34 Fire and explosion

““Wet discharging "

Residual energy remains
after wet discharging, causing fire and explosion
during transport and storage

SZILNARLIGHT
KOREA

“Dry discharging "

No fire or explosion during
transport and storage due to no residual energy
due to disable discharging
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2-35 Pollution

“Dry discharging "

“Wet discharging "

The battery is corroded due to erosion by saline water,
and harmful substances such as large amounts

The battery can be preserved in its original state
of wastewater and harmful gases are generated

and no environmental hazards are generated
because it does not use brine
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2-36 Disabling

“Dry discharging "

““Wet discharging "

Battery corrosion and residual energy are left,

making safe disassembly impossible Preserve the original state of the battery

and safely disintegrate to a disassemble state
with no residual energy
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2-37 Mobility

““Wet discharging "

Low mobility and low space utilization
as it requires space for installation and drying
of large saline tanks

SZILNARLIGHT
KOREA

“Dry discharging "

High space utilization with mobility
with Non-liquid discharging that does not require
separate installation
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LiB Recyle Solution Proposal

3-1 WHY SOLARLIGHTKOREA

The goal of LiB recycle/reuse solution

Extraction and Forwarding of
Main materials through Dry Discharge

Maximize
resource
utilization
Collection of
defective cells LIB
.......................... = Recycle/Reuse
Solution

Extract

Main materials

Safety-optimized
pretreatment of LiB

a1
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3-2 WHY SOLARLIGHTKOREA

Comparison of test results

Wet discharge test results Dry discharge test results

After wet discharge, the battery has residual
energy, which poses a risk of fire or explosion,
and cannot be disassembled.

After dry discharge, the battery has no residual
energy and can be safely disassembled.
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3-3 WHY SOLARLIGHTKOREA

" Through original technology development "

[ Holds multiple patents ]
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Contact Us

Tel. +82-70-4069 - 3177
E-mail. solarlightkorea@gmail.com
Fax. +82-53-289 - 5506



