R‘EE\'CLIHE T

T2ERHT
X8

% iilt&T /:':,:
Ezp SRR 5]

20194, EERH/SH IR ERIRIRAG THARI5360 7 I, it £|203 04
k217470 11 (BaldéZE N, 2017; Fortige N, 2020) . AN L7 i 25 AY 22 Rt

ERABI (AR F 7= AR B R ) TR IR 8 R/ S

, A BT A,

EEIR, B ﬂlEE?Ix%FiE’JHWEPQ’JﬁZS%%’féH(Taurmo%}\
2010;ArdolinosF A, 2021), K|tk HLF-hi R AE SRR Pk A T
HEMAMN,

RO S 30T AR IR A
1 MNRBIZ B H s 2/ N E I R a0 it PR
IBCRTRIK, AR £, DA DAV H32
AT RS ARAS BE 37, BH 2 22U, S BUX L
FE AR R — 8 7 BON LB (Ahiwar - &
Tripathi, 2021; Anandh® A, 2021) . f£5/NMT
REP, mEE T ENER S &M LFAE
50% (Martinho% A\, 2012) , £ KA HL B,
R R E RS B AGTHHHEER10% (F L),

Dol 5 EbL - Bz 8%

TS B U7 % 1 B AR HL - 15 & B 4T
SRS EZ EZ WAL (Fortiff A, 2020),
IX EE R LAEAG R i, {E HL - 5785 i 7 A2 T
Ele a3k i 58 e (1] L) o Wi B A ] Wi 3 R sth (X
TS ——$E#E, BRINZIM40%, AEMNIAZEIN%
(A _E) o [ Wi L - 3 B 52 AR 2 2 AE Y, {EL[E]
W n] BE 2 — > BLROIE AR, T L B2 80 [ml WY
HEE TR,




S IR RE

BEABEKGYY —EBRRNRE TIBEN
i —C&UEHTESET L2ITH
(CardamoneZ A\, 2021) . fEBRIM, 496 —
B DL B AR B O 38 25 3 AT 2R 1 A
&, HRHaX R #TRETR B UK (Ardolino 5
A, 2021;Haarman A, 2020) , [HlikEE AN
JE DABR b3 3R = AR s, BT RE & 18 AR LT B
WBRATIR IR (Cardamone® A, 2021),

"B 5 WA R R AR B 0 SR AL 2 A I E 5 1)
K Jee v [ 3R MY I HL - G, T A R P I S A R
TR EFAEE TIRENIR G RG22 A
SZ I E R B E BT TR AT RERLAE N T [E
AU AR & B T R 2K, X Al e FEE LTS
LR AR (PetrlikE A, 2021) o /NRIZ
& L B 3t ] BEANAE [T Bl 2 9, BRIA A
T PRI LRI 55 A 6 78— IR R
7

HL B AR

HRAMBETRESARZREMMENH,
1M IX L6 R AR I A A — L= b bR
KELEE, (a0 4% 8 & 15, 210 A #H e F
M FEL G 3 3 - AR S R ¥ 32% (Haarman %
A, 2020), HEil B A B AN RRR S
Y REAT o R HE, HEBENR SR
av MBWIRBEAINIGE-T H-K &
IR Y (ABS) —— 15328 #E AR Uk (Ardolino
HF N, 2021;Haarman N, 2020;
Cardamone® A, 2021),

FL T R AU g P A 2 RS2 B AR RN
FI, QAE U R E R B S R FLRL RH
BRF, BURE, SEURE, L7, SR AL IR Bl £ 4,
JHHATRES Al &%) (Buekens & Yang,
2014) , 7 hi 8 SRR A2 AR X L2 78 ) £
| FE 2158 2% (PolyCE-Project, 2021),
BRAREIBOS FRREDS 7 B ATRL, 5 7 A2 A el
P A RERIRR &R Y (Schlummer & Maeurer,
2006; Cardamone®¥ A, 2021),

RH A% of £ 5 A A /R i+ L S s H
T 5 SR AR A R 0 72 L B A R A
175 449 (Grigorescu®E A\, 2019), 3l &t
g Ul SN AR | NG R A SR e GO = &Y (35

N (Martinho%% A\, 2012) . 2&Tii, 4 A4
P & AT RE A7 1E & & & 1Y A6 BH 88 771 #n &
BE, XY R R BOEE A Y B, &
R ISR AN 2 A 5 g il ™ B2 XURS: (Buekens
& Yang, 2014;Hahladakis® A, 2018;
Turner, 2018; Wang & Xu, 2014) , £ ¥4k
WA R A BT B = 3513%
(Haarman¥ A, 2020),

RER TR AC BRI A 2B = M A, (H
VF 22 1 R 99 i AT 25 7 T B TR K LRI
HESREE 7 ARFRRE (TaurinoF A,
2010) . wilt i — T #r & BH, HL 7k Hh22%
AR IRLAE — 2 T FELIRA 7] ] RE B 2%t LA [ WA F)
R, ROV e T BBk
ZEDEHK (Leslief N, 2016) . M a1 H
IO EURE B SRR At H BT 3 g ) A
(JAl_E)

BATTRT AU T 2.2

i AN TG ) P SR E] W TR SR 75 56
AREA JLMIE 20 BB 77 IR R 58 R R
T B AR BN TAIGE K™ h A 6
PRI SRARRE S 1 2R a5k,

1l R

7= i 8 0% LA - Y PR 55 5% el 2 7E 5 T [t B
E M (Querol, 2021), Fr LA T 75 2 T fi#
Fiige £ R Bl 2 0 (Dalrymple & A,
2007) , Al FA P BT R H A A 2R B T SRS RE
1 7= A i JR B G BRI SE I 4 EA B Y
[BI BRI, A5 T B i BE AR, 18 T IxX L
ML A LRI &S IR IB R FE S 77 FH L FE R
/DI N 8 A S oA £ 3 Rt
(PolyCE-Project, 2021),

2 PR SGE MR

S BR[E] A ) 7R B R B ORI T IR T 2R
BRI MU R 2072 T A
HL 7 &, Hiig i e E =t BAE AW
K, (H R R LI B ANTE, W3R &
AT ATHIBOR, Al HEZ 08 I pk )y [a] W %
B, BEfS TH R R R A F P B 5T (]



W RIEET S EHER, RERZ 854 T
K/ B (GonzéalezZ A\, 2016; Schlummer
F N, 2016;NONTOXIii H, 2019; Wagner &
Schlummer, 2020;Ardolino% A, 2021),

3. BOH LB 3 R

FL - SO N A AT PRI ™ B i, 25
] 6 3R B SR AT 31, i Xk L 38 A 22 il
B KR E R AR RIBE R H ORI
BRIy, DRGSR S m o EZ HAR, (HAH
ZE AP TR BT

Az 7 S ARSI (EPR) 15 1R LI iR H
7 HTH 25 A BR B AL B 1 5 AR SRR, 1E2E
7 By B MSCHR /D 8 8%, gl T DA R 785 1
SAEWGHEATAMEE, IR S REICR, A7
T A S R 7] 3 TR (5 FH R RE AR 25, B
BT ARSI RE TR, PASE B
ik (Baxterd¥ N, 2015) . BUN 75 B —
ANIIERETA RS, JF N DASCERITAT T, DA PR
A7 B DU S A I B ) A2 o 3 AR AT DASEE il 1%
TR, AT RES A RO et [ b3

K8

HLF RO ANE TR ]

W B4R E TN R, DA B
[ Wz 378 A B U TR AR 20 K5 B R P i L B R
/DRI AR, Hon T8 A B (Poly CE-
Project, 2021) , 1 W 82 B B 4% HaL 7 b 3 4
B> 2 BCREE Y AR SCIBIR, AT DAEE
15 L B 3 RN [B] IOK S (Dalrymple &
N, 2007) o FEHELAY H T 57 3 3R 53 2K RS AT DA
P AR RN AR

4 JERH ORI B/ 197 W A o

T3P 8 TR SR T 5 RO BRI
S A BR8P 53 i, DAfBE 9 27 35 5 490 S 3 o 46
7= o BT B — SE AT AT B4 Tt O 15 A B
2 1R Ik (Malinauskaite & Erdem,
2021) o B0 A] FE A 1 B R 4E I BRI Y B
M A AT eI A A il B i P A SR
T, 1k H AT DR 5 M 85 5 1 L Pl
BRYENE , 55 Ah, 1E I — Tk FE 46 i, BURF ] AT
B S I T 1) T I 1 R R 1 ) £
VAR BEBIOE S (Gharfalkar N\, 2016),




KT IR I

2% 3k

AhirwarR., & Tripathi A.K. (2021). E-waste management: Areview
of recycling process, environmental and occupational health
hazards, and potential solutions. Environ. Nanotechnol. Monit.
Manag.,15(2021), Article 100409

Anandh, G., PrasannaVenkatesan, S., Goh, M., & Mathiyazhagan, K.
(2021). Reuse assessment of WEEE: Systematic review of emerging
themes andresearch directions. Journal of Environmental
Management, 287,112335. doi: 10.1016/j.jenvman.2021.112335

Ardolino, F., Cardamone, G., & Arena, U. (2021). How to
enhance the environmental sustainability of WEEE plastics
management: An LCA study. Waste Management, 135, 347 -
359.doi: 10.1016/j.wasman.2021.09.021

Baldé, C. P, Forti, V., Gray, V., Kuehr, R., &Stegmann, P. (2017). The
global e-waste monitor 2017: Quantities, flows and resources.
United Nations University, International Telecommunication
Union, and International Solid Waste Association.

Baxter, J., Wahlstrom, M., Zu Castell-Rlidenhausen, M., & Frane,
A.(2015). Plastic value chains: Case: WEEE (Waste Electrical
and Electronic Equipment): Part 2 Report. Nordic Council of
Ministers.

Buekens, A., & Yang, J. (2014). Recycling of WEEE plastics: a
review. Journal of Material Cycles and Waste Management,
16(3), 415-434. doi: 10.1007/s10163-014-0241-2

Cardamone, G. F., Ardolino, F., & Arena, U. (2021). About the
environmental sustainability of the European management of
WEEE plastics. Waste Management, 126, 119-132. doi: 10.1016/j.
wasman.2021.02.040

Dalrymple, I., Wright, N., Kellner, R., Bains, N., Geraghty, K.,
Goosey, M., & Lightfoot, L.(2007). Anintegrated approach
to electronic waste (WEEE) recycling. Circuit world. doi:
10.1108/03056120710750256

Forti, V., Balde, C. P.,Kuehr,R., &Bel, G.(2020). The Global
E-waste Monitor 2020: Quantities, flows and the circular
economy potential.

Gharfalkar, M., Ali, Z., & Hillier, G. (2016). Clarifying the
disagreements on various reuse options: Repair, recondition,
refurbish and remanufacture. Waste Management and
Research, 34(10), 995-1005. doi: 10.1177/0734242X16628981

Gonzélez, R., Verdejo, E., Ortiz, A., Salinas, C., & Garcia, N. (2016).
LIFE EXTRUCLEAN: Eliminacion de sustancias peligrosas en
envases de polietileno mediante el uso de didxido de carbono
supercritico en el proceso de reciclado. 13°Congreso Nacional
del Medio Ambiente (Conama 2016). http://www.conamall.
vsf.es/conamalO/download/files/conama2016/CT%20
2016/1998971916.pdf.

Grigorescu, R. M., Grigore, M. E., lancu, L., Ghioca, P., & lon,R. M.
(2019). Waste electrical and electronic equipment: areview on
the identification methods for polymeric materials. Recycling,
4(3), 32. doi: 10.3390/recycling4030032

Haarman, A., Magalini, F., & Courtois, J. (2020). Study on the
Impacts of Brominated Flame Retardants on the Recycling of
WEEE plastics in Europe. Report by Sofies group. https://www.
bsef.com/news/sofiesreport/.

Hahladakis, J.N., Velis, C. A., Weber, R., lacovidou, E., & Purnell, P.
(2018). An overview of chemical additives presentin plastics:

|

RS AR R ER GRS B EHE R IE /R
(20224E3H15H) o KT ERIE R —FRATTRT LA
2. 2W5 : https://plasticsmyths.com/

Migration, release, fate and environmentalimpact during their
use, disposal and recycling. Journal of hazardous materials,
344,179-199. doi: 10.1016/j.jhazmat.2017.10.014

Leslie,H. A., Leonards, P. E. G., Brandsma, S. H., De Boer, J.,
&Jonkers, N. (2016). Propelling plastics into the circular
economy—weeding out the toxics first. Environment
international, 94,230-234. doi: 10.1016/j.envint.2016.05.012

Malinauskaite, J., & Erdem, F. B. (2021). Planned Obsolescence
inthe Context of a Holistic Legal Sphere and the Circular
Economy. Oxford Journal of Legal Studies.

Martinho, G., Pires, A, Saraiva, L., &Ribeiro, R. (2012). Composition
of plastics from waste electrical and electronic equipment
(WEEE) by direct sampling. Waste Management, 32(6), 1213 -
1217. doi: 10.1016/j.wasman.2012.02.010

NONTOX Project. (2019). Removing hazardous substances to
increase recyclingrates of WEEE, ELV and CDW plastics.
http://nontox-project.eu/.

Petrlik, J., Bell, L., Beeler, B., Maller, M., Jopkova, M., Arisandi,
P.,Brabcova, K., Carcamo, M., ChavezArce, S.C., Dizon, T,,
Ismawati Drwiega, Y., Kuepouo, G.,Mng’anya, S., Ochieng
Ochola, G., & Skalsky M. (2021). Plastic waste disposal leads
to contamination of the food chain. International Pollutants
Elimination Network (IPEN).

PolyCE-Project. (2021). Guidelines for Electrical and Electronic
Equipment. https://www.polyce-project.eu/wp-content/
uploads/2021/04/PolyCE-E-book-Circular-Design-
Guidelines-2.pdf

Querol, M. (2021). Sustainable product policy. EU Science
Hub - European Commission. https://ec.europa.eu/jrc/en/
research-topic/sustainable-product-policy.

Schlummer, M., &Maurer, A. (2006). Recycling of styrene polymers
from shredded screen housings containing brominated flame
retardants. Journal of applied polymer science, 102(2), 1262 -
1273. doi: 10.1002/app.24377

Schlummer, M., Wolff, F., &Maurer, A. (2016). Recovery of PC/
ABS from WEEE plastic shred by the CreaSolv® process. In
2016 Electronics Goes Green 2016+(EGG) (pp. 1-6). I[EEE. doi:
10.1109/EGG.2016.7829841

Taurino, R., Pozzi, P., & Zanasi, T. (2010). Facile characterization
of polymer fractions from waste electrical and electronic
equipment (WEEE) for mechanical recycling. Waste
Management, 30(12), 2601-2607. doi: 10.1016/j.
wasman.2010.07.014

Turner, A. (2018). Black plastics: Linear and circular economies,
hazardous additives and marine pollution. Environment
international, 117, 308-318. doi: 10.1016/j.envint.2018.04.036

Wagner, S., & Schlummer, M. (2020). Legacy additivesina
circular economy of plastics: Current dilemma, policy
analysis, and emerging countermeasures. Resources,
Conservation and Recycling, 158,104800. doi: 10.1016/j.
resconrec.2020.104800

Wang, R., &Xu, Z. (2014). Recycling of non-metallic fractions
from waste electrical and electronic equipment (WEEE): A
review. Waste Management, 34(8), 1455-1469. doi: 10.1016/].
wasman.2014.03.004

u
| G'R1)D | AuUNEpPartner
ARENDAL


http://www.conama11.vsf.es/conama10/download/files/conama2016/CT%202016/1998971916.pdf
http://www.conama11.vsf.es/conama10/download/files/conama2016/CT%202016/1998971916.pdf
http://www.conama11.vsf.es/conama10/download/files/conama2016/CT%202016/1998971916.pdf
https://www.bsef.com/news/sofiesreport/
https://www.bsef.com/news/sofiesreport/
https://www.polyce-project.eu/wp-content/uploads/2021/04/PolyCE-E-book-Circular-Design-Guidelines-2.pdf
https://www.polyce-project.eu/wp-content/uploads/2021/04/PolyCE-E-book-Circular-Design-Guidelines-2.pdf
https://www.polyce-project.eu/wp-content/uploads/2021/04/PolyCE-E-book-Circular-Design-Guidelines-2.pdf
https://ec.europa.eu/jrc/en/research-topic/sustainable-product-policy
https://ec.europa.eu/jrc/en/research-topic/sustainable-product-policy

