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Topcentral®
PCR Systematic Innovation Solution

Main Pathways for Automotive Plastic Recycling

[o] Uk 3h A%

Dismantling and Recycling

-

baaliy

Procurement Side

SERR

Car Owner

(r(|ll’-j>(ﬁig’ )

ks

Dismantling Sector

® @

HSim

RIS i

Auto Parts Production Stage

\ Maintenance Sector

BEREF

Recycling

PRSI
Standardized

B i
Compounding
Sector Pelletizing Stage

AN L

Advanced Processing
Stage

FHENOWEERETSERBIR. 4SEFHEERUR
REDHEIER, SEBEFHERPREEZEAFSER. B

SLKO%, APIRER.
s RERIFHERASEIEWEREEHA_FiiH
EHMA, EROMEIFSHNTRNEERRR.
FRHEBHNESBERKRMI NS ERERECRTE, i
—S AT TS E. BFERFE.

W FH

Application
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Pretreatment Stage
Pretreatment Sector

-3B¥E[ Stripping Plant

~

[E]4
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Recycling

Refurbishment & Application Sector

-Sole Proprietorship

C%FWashing Plant

82 FA Ui
Application Secto

=
S TibiE

Pretreatment

The sources of automotive plastic recycling primarily include the vehicle
dismantling sector, maintenance sectors such as 4S shops, and the automo-
tive component manufacturing sector. Materials from the component
manufacturing sector mainly consist of non-conforming products, sprues,
and gates, which are classified as Post-Industrial Recycled (PIR) materials.

Some well-preserved recycled parts are reconditioned and enter the
second-hand market for reuse. The remaining recycled components are
directed downstream to the recycling and reprocessing sector.

After being processed into high-performance standardized pellets by
the recycling and reprocessing sector, these automotive plastics are further
utilized in downstream industries such as automotive manufacturing and
electronics.
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Typical Automotive Plastic Parts
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A. MRt

Exterior trim parts

RIEAT: BI/E, A%

Bumpers: front and rear, inner liners

EHMER: INE]

B. A

Interior Trim Parts

C. &= EE

Interior Trim Parts

D. MBERERF 4t

New Energy Systems

Eijj MRS

Power battery systems

ER: EE, ®KE, FEE, WH BImAM: X, ERE

— Front-end components: fans, frames
BIERMR: 8, MR
=) . ’ -

Instrument panel: main bodly, skin, glove box, accessories EE}JH-L%% ;E EE *BE

Bodly side skirt panels: door anti-rub strips, Sub-instrument panel: main body, side panels Engine hood Charging piles
wheel arch trims \#,= e
e HREE
RS TIHE Mtk AT, B, L. BT Air intake manifold

Pillars: front, rear, upper center, lower center

IR ER, HKF EL. RIS

Door panels: main body, armrest, map pocket, speaker grille

KM PR, RRESMEE
Seat components: guard plates, knob headrest guide tubes mim /Z{;gff‘ : 593 fﬁ , 55} %

Fuel system: fuel tanks, fuel pipes

Wheel trim parts, door sills

BURERAEME. hEERIR

Radiator grilles, license plate panels

AT, R

Vehicle lights, windows

SEAM: INRE, BREE
Air-conditioning components: blower housings, air ducts
Ber: BRR, NER, BER

Reservoirs: antifreeze, brake fluid, washer fluid

VS

Category

AIAKT

Headlamp

BT
/i Tail Lamp

Exterior Parts

REQAT

Bumper
HER
License plate panel
A&

Air intake grille
S5
Rearview mirror
S

Windows

e

Instrument Panel

SRt 3
Pillar
Interior Parts
IR
Door panel
Z2SE

Airbag

K EE %
Engine
Compartment Parts

AR RSG
Power
Battery System

F R

Charging Station

SEERABEGEMR

s

Part

Lenses and outer optical lenses
BIRRAT SATRUBR IMNE IR o headlamps and fog lamps

ﬁﬁg\ EDE% Housing, rear cover
Trim ring and brackets in the

LFE SN %41% EFI E’\J 3277]'3 adjustment mechanism
R &R Reflector

. Rear cover, trim panel and
E%\ Tﬁ*&*u éf EE %*g cable-clip guide slot
JTE Lamplens
FoAA SR Housing, trim panel
E;% %T'Uﬁ -‘T'J‘—‘ ﬁ’;'g Screw adjuster, bracket

RERAT
?E 15‘7\-@1‘1& License plate panel

RERZAE. ERENEER. BEEAXENERXE

Rear quarter windows, rear windshield, louvered sunroofs, and panoramic sunroofs

E% )\ﬂz;ﬁﬂi Rigid instrument panel

RN FRR (& 21 +15EEZ) Soft instrument panel (substrate/frame + skin)

KEINEE engine cover

BIERHEZE Front-end frame

BB X RS Cooling fan

IKFELA 1S Radiator assembly

XIHFZ{A Fan housing

22 Container / Reservoir

JE X BB Ventiation duct

SHFTEB ST ZE ventiation Power battery bracketduct
TH/JE A EEFR  Power battery cover plate
TH7IEEMFEIR Power battery enclosure
DCEEHLEZE DC motor frame
HREI2RINFE  Relay housing

SEESR  Comnector

ZEEBMERS{AK Charging station housing
EREAE RN Power module housing
}ESL HEEE  Plug, socket

ZEE3 B 9MFE Plug, Charging gun housingsocket

#E&2S  Circuit breaker

JEfHES contactor

Topcentral®

PCR Systematic Innovation Solution

Materials For Typical Automotive Plastic Parts

mH

Material

TRANSPARENT PC
MODIFIED PP/BLACK PC
PBT/PET PC

BMC. PEI. PEEKPPS. LCP
PP-T20

RED / TRANSPARENT PMMA, PC
PC/ABS, ABS

PAG6/66+GF

PP+EPDM+T0~20
PP+EPDM+T20. Electroplated ABS.PC/ABS

PP+EPDM+T10. Electroplated ABS.PC/ABS
PP+30GF.ASA. PA66+50GF. Painted ABS
PC

PP+EPDM+T15~25
PC/ABS.LFT-PP

GF-SMA+PVC slush-molding powder. PVC/ABS sheet

PP/PE.PP+T20.PP+T25
PP+EPDM+T10~25 ABS

PA66

PA6+30%GF

LFT-PP

PA6+30%GF+M
PA66+30%GF(Hydrolysis-resistant)

PP+20%TALC
PP

HDPE (high-density polyethylene)
Modified PPE. PPS.PC/ABS

Modified PPS. PA6. PA66

Modified PPS. 24%PP.PPO

Modified PBT. PPS.PA

Modified PBT

Modified PPS.PBT. PA66. PA
Flame-retardant PC.PC/ABS.PC/ASA
Flame-retardant PA66
Flame-retardant PET. Flame-retardant PA66
Flame-retardant PC. PC/ABS. PC/ASA
Flame-retardant PA6/PA66

Flame-retardant PA6/PA66
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Automotive Repair Companies

4S5
REFE
FER
BEFE

REEEEIY

Automotive Parts Companies

MEREWm
B ARIEE
RRHIL A
AR
EXEE
FiETE
EEEY TN
USSR
(o 2253
FIAES
SARERAL
EIEAE
ARER
RRE
IALES i

N 2D
AERRE
Vehicle Dismantling Enterprises

EUNSMERE S R R L
IAEMNEEIRE S E L
AREAMNBYMAEBEFNBAR
BN EBEFNRAR
WA EBNHxERERAE
LWFRERFREAFHAERAR
EBERIFERRAR
ARk =—MBERRBRAR
I EBERRERAE
AR IR ERBIFER LA
AT R BERRA LR BRAR
HIRESERFEERATE

BEFEFEW

Recycling and Circular Economy Companies

TREBIEHMEERAE
PLANIC(ZEH, i@/, B4 5, 3.2 5 M/ F)
BAREFEBRMEREERAT

- Ed

Plastic Modification Companies Compounders

ERBHT

Rz A £B Ak

Blueprint of the Automotive Plastic Recycling
Industry Chain

i
HMNBRBEFRMBERAF(PIR)
TRHEER
HLEBBLERERAR
WINPEFER AT
FAMERE A RAT

B/ T I AME

Individual Recyclers / Pre-processors

ZEJTPCEIEMAE R
FSZEASA, PP, TPOEIUR M
FRERIQAT, 24T, hAEEIUL MR
RERIREVARIULME S

RMIiA

Further Processing Companies

SRR
R

KRR
e
R
o2
B3R
B
SR
A
gL
sz
ERIBE
Bigs
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Topcentral® Automotive Material Recycling
and Circular Utilization Solutions

12 32° ZF M AR UL FI B RRR TS 3

ReAutoloop®
5™ m

ReAutoloop® Series Pro

AEHEM

Automotive Consumer Products

IR gge ReAutoloop®

= B L B i

Topcentral® High-Value Modification

wETL

Dismantling Plants

;1% 5 1 B2 B A B )

High-P

&

il & 18 AEBRE

Pretreatm Automotive Plastic Components

N EERE S ERYE. URIFSESR Using post—consumer recycleq automotive componeqts and
PCR materials from non-automotive sources as the main raw

IREIPCRIBAEERK, FF&AReAutoloop® materials, ReAutoloop® series products are developed and can

RIS, THNEPERETERESNTE be customized acoordlpg to customer requirements. .
Supported by a big data platform, the carbon footprint of

RIEARBIETFE, IMBEBIEBPRB#E  materials is tracked and managed throughout the entire lifecycle.

AREPEESE RNS5SSHMAERTE At the same time, third-party institutions are engaged to carry out
' - carbon footprint accounting, ensuring the authenticity and
BBEZE, BRTFRRETEIMRINERME,  traceability of the product carbon footprint.
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ReAutoloop® & Ehiflig R4 E AR IR 75 5 Mtoril Rocyolng Soluions ReAutoloop® & FHUESRHENEIRLAS ENairong® 25120 O Raaycing Soltons Narong:

LURERSHEAAEHII51EE. KE. KB, #RKESFKRENEREGIEMMA, =B FEE5%
AEREE. EEZe. FNEFREMG, BEFFREEX.

Made from raw materials sourced from automotive engine surrounding components such as engine
covers, water tanks, fans, and intake manifolds, the material can be used for various parts including
electrical housings, automotive canisters, connectors, and clips, meeting different customer needs.

Bl

rPA66-A6BG/rPA6-A6BG

Engine Hood

g BREE IR RSN

Collection Shredding Washing Standardized Pelletizing

N

TR
Downstream Applications

HSURE
rPA66-A6BG/rPA6-A6BG

Intake Manifold

®

DR IR N AL L RIN VAR

Hirghec | cpoe ~toal vew Makz e

R BRKEEE
rPA66-A6BG rPA6-A6BG

Cooling Fan

Engine Radiator Water Pipe

Automotive engine surrounding compo-

EE ATV ENDERMEZ A PAGTE A 155 nents are mostly made of glass fiber
reinforced PAG or glass fiber reinforced PAG6

1| 5 oo} N P ~ . . . = EHEE QHMEE WEEE bt PCR
M APACOILFIRIEM M. EH RRIER materials. OEMs select different material Magﬂ%zde Flexural Strength Flexural Modulus Impact Strength Feft!;!res 5&%? Cert?fgﬁons PCR Cgﬁiént Typic?[ ﬁf@ations
BN REIIR, MR, NGRS M types according to the actual operating condi- MPa MPa KJ/m?
. . tions of the engine, such as temperature .
ERNAETREARABDMELNME, 1R%4  resistance, mechanical strength, and other 30%GF EE,?Q%E% -

- performance requirements. Based on the rPA6-A6BG 150 5000 7 2 Black GRS/ISCCPLUS 100%  automotive Flectrical &
?Eﬁikﬂm@m%ﬂﬁ:mMEﬂ@é\ i&é:[;g material type and g|aSS fiber content of Relnforced uEl%ra?OIXi?:lHOeucSirll'l‘aaS
B0 FEESAFERES, THEEP automotive engine surrounding components,

: L Topcentral has developed multiple product 30%GF GRS/UL2809/ . z»?g%
— s i - = 7
HAREX, grades to meet different customer needs. rPA66-A6BG 180 5000 7 Reinforced Black ISCC PLUS 100% P o (e

Electronic Housings
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- e ReAutoloop® Automotive
ReAUt°l°°p® $*]-*§i*@l‘&*j *‘I' 7‘5$ Lighting Module Recycling Material Solutions

AEEITHARBEAHARR, FREBAHFFAZIMMEREAER, BE® XNEURIZELTHITH BT
X, fAPC. PBT. PEIF, HHWXEMBEALXBZITTmES, ARESEFHNARER.

Automotive lighting systems consist of various components, each made from different materials.
Topcentral® sorts and classifies recycled automotive lamps by material type, such as PC, PBT, and PE]|,
and has developed a range of product grades based on these materials to meet diverse customer
requirements.

—

._J‘______,..---""

SHAF
PC-RA35A

Light Guide Strip

EXTHhE
PC-T105A

Lamp Lens Cover

EXTHRE
rPBT-B150 (Auto)

Lamp Bezel

EXT RS
rPEI-108A

Lamp Reflector

FXToh
PC-RA20A

Lamp Housing

Topcentral®
PCR Systematic Innovation Solution

ReAutoloop® Automotive Lighting Module
Recycling Material Solutions &R %® & Pubit® & RIPEI®

ReAutoloop®ZE}THEIR B Y1l 5 %=

AR & Pubit® 3MK45°& RIPEI® B 3E/R®

FRAFRNETHR B ZMERE, REHNEITRENTmALEPC. PBT. PEIFARYIFm,
AR P RIREIRR,
Automotive lamps of different grades feature a wide variety of structures and material compositions.

Based on recycled materials sourced from automotive lamps, Topcentral has developed product series
including PC, PBT, and PEI, which can meet diverse customer requirements.

WL BREE i
Collection-Shredding-Washing

IR LIS

iR A

Downstream Applications

= BROMERE c
ﬂ'*ﬁ"ﬂ? a5 M'.:R Notched Impact Strength ﬂ'li PCREE . ﬂﬂﬁﬁﬂ .
Material Grade g/10min i Certifications  Appearance Features PCR Content Typical Applications
. BRERE. BREE N
GRS LB -g—jggg BT MRS E R B
PC-T105A 15-25 500 Colorless High environmental performance 100% EEJLF\% EHES
ISCC PLUS Transparent black speck control, high transparency EV charging guns, power
and good flowability housings power strips, etc.
; BRI, BREE J—
PC-RA35A 30~40 400 GRS LEEE Lot bl e l00% _ mER mAe
ISCC PLUS Colorless High environmental performance ©  Evcharging guns, power
Transparent black speck control, high transparency housings power strips, etc
and good flowability S
BRI HEERISER B
G RS g@ o Al ==
RURERE. BXF 0 BiRS.
PC-RA20A 15~25 110 ISCC PLUS Black High environmental pmerformance, 100% EV chaEng gﬁﬁ%}ower
foreign particle control, high gloss housings power strips, etc.
GRS =E e a7 am
- ~ b iy =) 0, %
rPBT-B150 30~70 / ISCC PLUS s pRE = oL A N (G0 R i L
excellent electrical properties electrical & electronic housings
GRS pme T e a5
_ - RERER. OBER 0 B FEERIMST
rPEI-108A 15~25 50 ISCC PLUS A}Fnber High environmental performance, e _Automotive parts
black speck control, color control electrical & electronic housings

E:PCBREMIRNSMA300°C, 1.2KG, PBTIRHEMIXSEMM250°C, 2.16KG; PENEIEMIN M A337°C, 6.7KG
Note: The melt flow index (MFI) test conditions are 300°C / 1.2 kg for PC, 250°C / 2.16 kg for PBT, and 337°C / 6.7 kg for PEL.

10
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ReAutoloop® RIMHHEIR B 5 2
Topcircle® #%8° &SupperPrene® B 47®

(Efﬂ&%”

BATF AN

FEEHF
rTPV-PCR80A

Window Sealing Strip

BOmEEE HifinE

1=
1ais M'.:R Notched Impact Strength Tensile Strength
g/10min
J/m MPa

HERS

Material Grade

rPC/ABS-N145 15~35 350 45

I'TPV-PCR80A / / 8

ReAutoloop® Interior & Exterior Trim Material Recycling Solutions
Powered by Topcircle® & SupperPrene®

RERITEE
rPC/ABS-N145

Interior Door Handle

PCREE AR

/0] Eri
PCR Content Typical Applications

Certifications Appearance Features

GRS KEE BIMRME, BaEE 25
(R&) ., hﬁ‘@f%’iﬂﬁﬁﬁﬁﬁ 100% Electr%a?’é Ell_é'ctronic,
ISCC PLUS igh environmental performance, Home Appliances &

Natural Color (Beige) black speck control, color stability,

and high impact resistance Automotive

B
GRS e SMREE

ISCC PLUS Black High environmental performance,
foreign particle control

= v i

0 RE BRI B

100% Automotive & Construction
Modification

ReAutoloop® {RISITESELLIEREIMMEI B X
Nairong® £ °&PloyPoy® £ E°®

AER2SR
rPA66-A22N
rPA66-A240N rPA66-A260N

Automotive Airbag

Topcentral®

PCR Systematic Innovation Solution

ReAutoloop® Automotive Safety
Module (e.g., Bumpers) Material Recycling Solutions

Nairong® & PloyPoy®

SERAT
rPP-RA115XR

Automotive Bumper

Tz THiEE hEEE . am
Flexur?\i| g;rength Flexur::| Il;/zlaodulus Impaclz(tﬁr:?ngth Certifications  Appearance

fEES

Material Grade

PAGSAZN S0 2000 5 paelul Ae PRE
PAG-AON 90 2000 s UGCR ge el
rPA66-A260N 95 2000 5 G'fss’égtffsog xE %ﬁ?ﬁ&gﬁ
rPP-RAT15XR 22 1000 15 ISCCélelus iﬁ Recyc%%%gg%mal

i

Features

PCRSE BYKA

PCR Content Typical Applications

N
RE
B EIRIT
Automotive, Electrical &
Electronic Housings

100%

HE. BFRBINE
100% PES

Automotive, Electrical & Electronic
Housings, Fiber Spinning, etc.

i BTRRINE
100% G

Automotive, Electrical & Electronic
Housings, Fiber Spinning, etc.

N3 [=]
0, "E. HRRSE
100% Automlotive, Daily Consumer
Products, etc.

with High Impact Toughness

12



