AN IR RIS R B TS IRERITE
B4 & R LSRN

s, BRRY, BEN
(1. FERZFRESHERTHL, L= 100085; 2. FHEAFIREFPE, 1t= 100084 )

[ ]

RSXOCTERIKE 2, BRETIIRRMtEKER, taXKRNBEERER, BUFWERNT. AHIZERE

kiR, BEZFKERREE. EROUIETEER, EFESZELE, [ERRSE, MANSKRREE
e E . BEEREBNIRSENFRE, EXOUTEFNERIRTEEIRAHEBERIRRG DK, BIF

ERZEE . AXRE T RERISCTERNFERBR. LEDITENER, FIER. KKE.
BHRIERAERBRHTT 25 FNRERIICTEREUINN, NEEER. FENS.

BHAMZKEERH
VESSEN

REFFAERE THRXNSERY, MEIRERICTENEERMES.

[XiEE ] EXOTE,; EERDE;
[ PEISZES ] X32
[ SZEktRIREE ] A

EEAE

515
/I

PEFCAT BRI E T AT B & D&
KA BMEZSCAT B R ISR, RIEHE
BRI R, ARV EMEETINHS, K
SUES AR T. REASEAFEMNESET
S IS T i e N Y DNENE=2EN 5 5
F U2 G SRRV, A TSRS
SRR, AR AHE g BRI, Al gl BT
ANFIFFTENAGIE Y, HoRIEA L, WS B A
PRIAE

B, ERINER—RIIETF R ZEH AT
HRBIAE RBUR . (RTREVKIRAL ) T 2017 4F 8
H 16 HIER AR, FREMER (T RMKGEAL)
MR EEEZ —, 5 T RIKEAL) 1E
AER, BIAHRAFFE (CRTRIIR AL ) BK
(8 R 77 i B0 4218 2017 4F 8 H 15 H L BREE (47
A (CRTFRIAMREAL) ) A5 ), FRER
JEZIEAI: 2021 41 H 1 HE, R ikA et
H IR (B9R) P B S HETFIS R (&
RARBIT RIS RIMETHIEF=140 ) 5 2032 458 A 16

7

=

P

[ 32E4%S ] 1674-6252 ( 2020 ) 05-0087-08
[ DOI ] 10.16868/j.cnki.1674-6252.2020.05.087

Hifg, 2wtk Fa Ry R, 201743 A, H
S Bed AT AT CESSBEIVA T RT R E R KRN
AT IR 2 B AR T I 0 2 B S T SR T
HY (EIE (2017] 26 5), BEdb, KEt, B
S5 46 AN B AT I XY BB PR S TSI it A 3 3 i
325, RIRFCHT ENER A TGS A FE R I BRIk
IR R G 7328 “TORERTT” B AT BRIk
Sl A E AR SR R E R R — . 2019
5 F, JE ToEAT #Re A TAEERTE 16
AT X R . ERITaRE TR TR, ATk
PFE SRR TR R 2 “ToRT” diR i R
NIUEE p 552 —, AeTi bl e Ye kT B B AR
NEE T EZ— P,

AT, AR SCATE R R T oI b B
FAEEZ A, BEE TR E AR L TR
O EEE R e, A E R R AT
AR AR A E ] R 2 e — I R A Bk i, AR St
TR AT B BLBRFNAEAE A T o047,
YSEE, R, HARSESMNEL, MBHEER, (T
Rilor . WIS . GEeMLHISE A A T AR N A BOR
HA, MR E IO AT E A R LS5

BN : ERHSNFESEAME “HRREREFYINERERES AENEMR (16ZDA071 ) ; BEEAFEERMITY “HE
HEREREMEXENEISEEIAR” (2016 THZWYX12),

EEEMNT: S (1988—), &, BEE, TENFEREY. BREMEESEERARIIE, E-mail: yanxu@rcees.ac.cn.

*BRIEEE: EXR (1984—), B, Wik, TR, TENFEFERDEERRSEFRRERLIMRIIE, E-mail: donggingyin@

tsinghua.edu.cn,

.87



BN FEFREE 2020 FE 58

1 ik
1.1 BREIRCATEFEEME

A M AT A O R RO AT B
AERRTINSE R, 2020 FEFREZOEA TR FEY
22302 (44.6 i, S RE274.050), F] 2030
RGN 7.71 {2, BEFE LED 4T HIEAE, TE836AT4
KR EnR HIRIAT 7. DRI T A REIEER 20% N
IR RIATTIAS, EADOEAT B RSO T IR
HERIATTEA I ] 43908 2021 4750 2028 4R 12, 25 &
BT B IE A, TG B iR
R — B[]

1.2 ST ENENRES

S BIDEIEAHE, LED KT AEAH Al iR A
ETRETRER D 80%, HEAKZ . FIEME, 7l
W, e RRIRIEASk R s U, iRdadea:
= SR 2015—2030 4F, FRE LED ATHRIZEE
KT RN S T BB 1 R,

Ak, FE LED TR B, T AR bs
ANWTHEIN, [H 2 5E S BRI E AT IR 75— LE i) 1,
LED JTAL M B E 2%, HA & e, M. 454
&, .M. SRR SOTE, DULEGH] . BB
S P B AN F R RS [RI, 7
LED f & 6t A th AW ETCEIER . Sfe ] LA
W, AR EI T U

LED AT 5986 554 g AR A R 5 Jefa B
(HAt R A EIEMME, LED KSR H A% . Sfm4mT
DAL, TR EFERT BN AR o AR A R
LED KT FIEZESCHT 45 R M R Rl ATl dle, DAz

T

S W

TR (R EIE SRR AT SR BRI ) T
K, BATEREZOCTE RS RECERET (TR
HIAAR ALY BBk ™, H LED AT 4 77 i AR 8
I, 86K R4k LED 4755 %, IRIEE 4
£ U S EGR B, B 2030 AR SEEAT A TR

W, TEE.
1.3 SN EEBA RS

DECKT G A& Gy W7 i, AP DU AR L B
By, WCAFANALBREESNERTT . ROEKT B AN A B HLER
THIRKE TR, IEH B TR AT, 2
EXRIGMA G H ) (B —E Aot
KU RIS, SN TRBERI A E—E R fa s M 7%
INTAFAERIX B AT -

(1) WERIRTT . ZCAT SRR SRR Y
AT LSRRGS, LR 25 MO A 52 SR (e B
o

(2) BRI 2OUTE IS FECREZ %
JRHRRET, 18 RS KRS ANz i A SRR XU

(3) WAFIATT o WA LRIl P A A RO E KT B AR AR
I, HTICAAZERAE AN, AR TRAEEL A5
X AR R o

(4) WEHT. HAET, KRR ESER
BIRE R, BTSSR E, TR T
TR AR A R SR KT A R AR B A
HL, IR BEREE 2 USRI S AR R A FE R 55
BN ISR T AT AR THERRAL E, R&
R R R SRR AR e RO T A AR

1 1 1 1 1 1 1 1 J

100%

TERRAE:
80%

70% -

60% -

50% -

40%

30%

20%

10% -

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

O LEDATBHER

Ay
L P ape Siis

1 2015—2030 £ LED AT 53 kT R EE AR IA RS SRR

- 88



Ges FRBDICKTE B TR, FEAR B 7R (A A7
FERETR IR ZE T, AL HE R AR BAF AR — 2 1Y
154, 5 BTG A [ AR A AN S X PR 3 A

WXL sk, AR A PR XU
ST AR, ROEKT 5 A S B AR i N SR G =5
HOPRIPEE,, DU ELRE S0 IR DO CXT T FRAR
1.4 BRFITERNSIFFE

PRI IR, Ah TRk
Yo Horr, Tolbskil e e T AR 1R - AR R fE

BT, Ak R TE ZE AU I £ e
SR RIEVICR 2 i e R ™ A i fE
T, HUIEERIRY R R AP (B, &
AEfr, AR, A IR ) Adl (5
WL BUS. W, . i, KR
A AT R MBS SRR
B, e, e R EREIOCIT I,
WO AT AERLE il A AR BN
R, SEOSHATEEME. BT, A0 HEHEMA
AR, SRR BN, A2
o 3o 2 WRIEIEZ MERIRIE.

2 ESMNERSEKTEER
2.1 =E

ELHERAEAYE (BPA) B E 5T &
e W 2 Wy Rl s vp i — e e U S [ B vk
Hl (CFR) M5 40 3255 273 #1 40 H B — IR o
( Universal Waste ) 45 FARIME, & FH T DUFhZR A0 — %
BEpn . Hat. REF AR . ATE.

EPA ] { — & JZ Y190 ) ( Universal Waste Rule )
AT ARG = LR DL PO R R s b A2 v )
bR, HH AR — R R IR, 98
BIERE  sE AL B e,

[EI, (—MEEEL) M, Whe—E a0 m
RRICIT EAT BT e myy, HigE, .
N A AT IR AR fa b i A B R 3T, ARG AR
MR CKT 48 B RIE LRI . A d:
H/NT 100kg 1 (FER Y0 ) B = A AT
B IR R T BRI R T AL BN 5 5
KT8 DRI AT 5 SR AR (R A B A T AL R ) 324
JEATA UL,

RS 2 TR (— Rl ) B TRl

FAL . JHBUR RIS BUR S 7 A2 R e KT it
WHEER, M, —SHB S T (—RIEY
BRI, FBAT ISR EFD /N R LU 7 LR B2 e
FTAF et TAT R N, TEEEIEMIAT (R
L) ZOR, N 2008 AR EE 11 R BT EAT  FHI
BAERE s R MUAT LR R IR R B AT A A AE A
SRR —IRVOCITE ST, AN
SELEFNR ZOCKT AT PN A E] s SRIEF AR SO
KT A ] S B8 TR BE SG 16 R DAt B B AR I 55
=

2.2 IR#A

WO g T A 7 1% %% (Electrical and
Electronic Equipment, EEE) [J—Ff, FERCEL, &2
JOKT A I i g LR ) (Waste Electrical and
Electronic Equipment, WEEE ) 45 HLA R U KK
BT 2003 AE KA T CRTHUE AR FIR AR L)
( #FK WEEE 1 $§4, 2002/96/EC ), HAZ.(vEimit4:
FPEB TR N Y O, o, R
WK EHIEFI NG 5 BT (& 6 F™ i)
AN IRICE HL, 2012 4ERKHE AT T 55 Mt WEEE 457
4 (fEiFX WEEE II 484>, 2012/19/EU), X% <
R IR A SR LA SRR B AR WAk T TIETT . H
Hr, 201248 A 13 HE 2018 £ 8 H 14 HABLE LN
TR BRI, et R DO CAT E NS
TR &, 2018 4E 8 H 15 HZ 9 R T 77 i i
YOl , DO EBAINGE LRI E— T A

Wi R AE R KT R BT TR N7 T 3 Fe38
IR AR ARG SALE, BUS T3 RUR . Rt
T, ERE SRR CAT B oA 7 Tt
IR, FEUER T SRR, Biln. OHAHEHRA
B, EEE N ARSI o 1 B gk e
W IR 2T [l R B FHRA T s QFE L IR &
B DXHERIFRAMIE T 400 P KRR EE, 4RI
[MVE 2R oA IR SS, IF EANELR I IS
MR, TEBUERIRZ T, XAl &R E
VRIS AT B T 2 e IBURIETE, IR &5,
7. BRI A RSN TE, AT
A R AR A R R S AR DS AT a2k
AWz E. ERRERETH, KEFRELAFE
5], (EBEEZO KT BIFHL

2.3 BF
R HA CRFFMAL L), HACK & AR W 5>

« 89

SRRSO SIS THSFESS I EEEENHEY I



N EFISEE 2020 £ 5

MW —ISRHERERNR B AR, FOy Ak
EEFEY, AP A A ST SR BRI 55
—IRLISL, R REEATE TR, TN
— LT, TGRS RAL R, R BURER]
TP M. B fERRr kiR Y AR Oh 5 ol 4 LR 77
Wy, JRHECKTE IR & A AR T A o i i BEUR
.

PRI — MR FE AT B AN R
BU, FrEd B ac sk B R P [ WA BE TR S
J7o [FIR, HARSN ARSI G A F ff e AL 2
TTEARTE, A ECE HTE & RN SRS Bl R0k
Jit, [ A AV SR o3 2R R S

T IRRFI PR VO, BURE TIE
I R E e, BT EIL, BTl
e A R A B H izt 98 DR T
“BESCBR B M BN AT T RS,
TR AL 5 A B SR A FR R H
TIX L FEPI R RIS B A el B S A BRI
A RE PR AT, DRI S it ] A A A B Y i VAN 2 AR
%, F AR RSP 5 AR ARG 1S014001 AT
AV HERS, HAb RS AR TR A o

NGB E N RHS KT AR AT W 10
N I7] A R et DR RO T A B AR o A
HAREIL L, SERIRFFIOCITE B M — R Yyt
TAbE, HASZ B E R FEMAL TR A
W ZE S R IEIR R T B AT E . AL
#E, SEE TN BUFAHETE S, REHNESREEAT
AT RSB AR SRR ZOEAT i A
Wk TR TTAE,  H AR B SEORF AT £ 55l 88 7 933 £
o FEERIRE L, MR FSRIESER T A
[, AR A RIS . RS2 I RS

3 ERERTEERIIK
3.1 EiER

2020 4 4 AEITIER R (o A RN E E AR %
s PSR PG ) SN+ =4 BgLL
oy AN RBUR RS P S B a2k
SIEH . RA A AEIE N E ARG, LB
SRR ARG RS+ /\SHE: &
LA bty N REBURE R 24 3 B~ AR AP BRI, 7
AR ACBRIGCER R . Bt DA BRI A R B E
ATESI AL BRI IR bR, NSRRI AL PR, 456k
TEBLR G, PR 2B TR
HHL, IFRAMER AR

e (E R R Em A ) e, 4. #HE
KA R T 7= AR R 2 AR IETE AT 45 R HA &5 7R
IR RS 29 Rl (HW29 SoRIEY, 1Tk
BRARREE T, EPES 900-023-29 ),

2019 712 A, AEBEFEA T T AFHE
K CEZE R EW A5 (BITH)) (ZRAERE T
i) B ILAYEED) (RIMERS (2019]) 3455 ), %A
S fElG R R EE R fel, FEHFEERN
CE N HE A TR AR S5 B0vE Bl AR R DO AT
WA, WA E A HLEA T A A2 G RS )
R AR AR S s, e ss
AR T . BLAEVRIIN AR, AN AIE RIS
PR AT IR, (OFE N H I ZH
WAL B ik e AR A S B R, B T
A7 P R R R K, LR AR AN
FAERS P B

MR (S5 BEIA TR T 5 R R 2=
P8 2 I A AR TG I oy IS B S Ty ZE A N ) ([
Ik (2017) 26 ), A EBIAUNER AR IE SR ]
SRR —, Horp, AR R L R

F1 EINREERMESS KT EREM SRS

Bx | & R R AR EEHA
REEEE ST BRI AT)
S e (ke TR
2E [ | (—mEmE) ’E;;gﬁ;fggg;; SRR E R, BRI
s s BEE RO R R TS
s | s «%§§§§f§¥ BRSNS | ST, DS, zﬁgiigggiﬁéig
=4 IEES Ve _ . . g =l D K =
Coratarey) BT EEEE Tt B S P
REEEE N BT TR B BRAE
S: SRIETRES
AR gumpge | (TUEE) R SAIRRERY Bl SN B RN DB

«90 -



(BRI, SR EREHIMEE ), JEIEO AT
(HJEATE . 7RIS ). BRI R

3.2 EREEET

2018 £ETFAf, [ P R a3 i i 2 B A T AR
TR SRR, Horp s oA SR Al oK
JEAT A HIMCERAL P . AT [ N IR b st . |
L TTINSFHLX B AT 45 A (R AR A T T
e P I 2,

(1) EAREM. RS RZOCKTE AR R
H AR I DX A AR SR 43 24 B A UL E o

(2) DHUEEMR. AUIFITUETAR, SITHNR AL
THEMTHEANS, HAgMaEd ., USR] 5N
ZAMFHLXI, FRUI TN F A BT AR B
BT, RNRNFEPEEL R DO KT B S 2 RE R T,
o, DAAERCTRE, Rk, A, ALoe, A3t
o AU PSRRI, IR T A5 RO SR
EA. HEAFAERNEUE T TAG A, AR
Wl A X A7 rs i BE ST A

(3) Wi E . Ao 7 & IR Thn I AR I
LIRS, FNESRITMEE, S sA %R
i, B A ELIR I, EINE AR, EES
SIS s R I R I XU AT

(4) IZEr b, JRIOCHTE B Hi s A BT
ORI PO R EINAL SRR E PSR Y E £ i 2 e
AR CIE, H i B B E VT
RO b

(5) 2B, FRIC T PR N 2R BN, A7
FERIRERAR AN A G A B TINAE
NVEARARLE . Horfr, EdTRt T AT R 2T
BUMIEOR, MUE TR AR BN o 2R e A A AT [|]
W IR S5 . RS T BT ANy, BRI
T REIHE L I e <. 2017 4F 9 A il ir g Ay
PR RAT T (T B AR R AL R A
L), BORART A IE SR E LR
LA, SRR, MREEESE, NS
ARG BIAL SR o TN TR AR R A B Bk
A, BBGEE . AT TEIXENA O S AR LX)

SRRSO SIS THSFESS I EEEENHEY I

x®2 ERNHBRHESSCIEEESH
i SEEEA T SRR 1815 / WetE SEt 54k N Eifth
(LRI ETRRA ) PRMMEEL | B o F | MEUSWE. 5
= BT A " \ o FeLEE -
) oezregen) | PR e | mumposw | weEwy |00
T e———e - ey
g | (EEPEECRERRO) | oo | BIROEEL ;j;;ﬁ;ﬁj;ﬁ’; BGETIRE | Rt gﬁiﬁg
Tl (eotemegiem) |Too | memmes | TN g, pmpsRE | & EN R
) 4
\ BIEE SR | EEME  EHE
( BT EIIR S R EREEL \ gH 22 BEH
26 BRI ERBAAER | IS, | RERAE
E (2 282 S . SfE
5% ) (2019252 H) REEESE | T e | e WA
gy | (PEPEETRAREE | WERERUR | SROER | BN B ﬁ;ﬁi{; =8 21 BhE
T spl) (20196821 B) | EEEEASE | GOEE & omopE |0 P
GRS
sy | (PHBEBRSRER | gﬂgﬁf (;j) EHE. 56, MEELERRY | FEENER )
gl (2001286 8)| T | T PRARBETRE ny
e IEREIRENE | “BIEEER | STRMEMT
W ; iTL MI % - e N a 5, ” X
M «m(“z'jfj sﬂéffg f”» BEETAHE | 8 SRAE | EEESKE | EWoHERE | SENE | 3ISHRitE
e E ahE m AT
(N ELR S 2B EREEEL _
BRI ST RS |y
| E s R e E) | | s, | SO TEETEEA IS ey | ammmin
(EEumSRQERERE | | EEERLER | T e BN | HRMES
WSS ) (20157 B 78) 5 =
BIREEN \
(s RHESE, | S ER RS Eiizgi
BE | ) (oro a0 ) | FEEEAE | TREESY | SHEEOBGLE, FERER0E | REMIE | o
’ WIRSUESS | MRS T S
E F?—LHSZ %iii&gﬁ)ﬁ
IRIRIX,

<91 -



N EFISEE 2020 £ 5

Lo, EEAr, AMES, FRAFEEAR

&3 BRI EEESEEGLD

Hos A b, bR mRPEAER S

B BHRE =IER

Jt, TEAREAEAN T, P&, BEEAr, TSR, e

AP (03 375K) 678 FHTHL IR gy 0 (RN T BE) | BEARES DU
T b gl > Y > o =HY UG

(6) HAMR S FBOA IS RHZ M {E AR ARE; FIEMRA

NHER FIEERBEIRN, BE

&5 S MR RO RIS o
3.3 FHigE

SSRGS AT BT

BHURR

REEEESNRE

ERmp. B, BERHE. &R
RS IBERHSEETM
K. EBRA. RvEElER(, &

FPEBLIRIOBISCRY, HuREROparm TR FEREEEDEEREE

AT I DT P 0 e, 1o e T

TR AR I @IEHSCAT LV HMEAT, Sy, TR, A |

B AR R, LR B R B MR W W

BAEREREE R WS AM A Sz 20 ik il

BT WARAT s QR HE I A B A, 5k

Z AU S SR T T SRR R T 7 2 ph M 3 s
B TNV BRI IR B IS, Gl B, S AT AR s AR RIS

Sl BT R 2 S i SR 7 SR KT 8 Y B A
B WA SEMBLEHRIRE, $IEA™, ATk
oty s T B BRI RO AT B W 22 5 Ayt b R
G, — RS NIRAAL BT . (AT
BT T AL VR AT B RAN LB T A, (R
Jefetg, HAR WAL,

3.4 EEEN

BEFINRIEEFEHEY, 28 ENEZ AT
IR, HEHH RN A AT
3.4.1 BIH AT 4K

KRR IR R 2 E KT 5 T TR 45 3 3,

TSP RN RERASAT . PWRIEM RS CATE
EELHPTAE AT, Fra AR B A B
HAEHEPAATT, FHEAAZ HAE RO TEE T
HIMHAERAAT . AREfEE S EAN, AT
fE T E A F A 55 2 A RBUN A2 45 B 57
NS
3.4.2 AP ETHER

AR N ANE D AT A B T Tl M AR R TR,
FEWURDEFCKT A A B A G T7 T4 Tl 1 2 fr
TR AT

FEAE R E KT A5 B B A AR BB TR AT
A, N R E R AR, PR AT A R B

LhE S

-t

sk ALFRALE

SHUEEAE . Plb A E 5™

W Bk MRS

. A
A

B/ BIHE RS (5) FREEHRI]
< BIE. 0 (5) [
< PEEA IR L]

B2 EREIERNEESEXASIESE

.02



TR AR A TSR, RAERE
FETRATAN, IR (2) T, BIOCHT I
P T A PO 1 (%), SRkl
MY SREF AT, AR B A My A S PR
7, BTSRRI T

o, TETERIMIEN: AR TS T
HESBESOCAT U, B A NG TR
ST 4 3 AT B S AL T AR . AP
BOTRZEN : S TIMBEIOAT AR i %
AV TR RTINS . AL EROITIAE,
IR, RS A M IR TSR 2
LN S DT
343 TR

SHEITABIL, A FRE:HBIOAT
SY5155 W BRI, KTBOT Rl ol 2 e Lt
P L BEEEATEE L BRI P e e
G YRR (oL G — AL XY R R (B AT
1, HENHFETT B R R o3 A B R B AT
BRI BT TR R . S, BUMR
7 ) BT B AR LSRR A (BB EAT 1 43
PR, (P, TS,
344 SERICEERIER, STERIIGE BRI

B M7 N FBORERT SR & AR MY
R, BHH SEENPIT R EURR, R
AP N BRI, st
WY T A S E AR T L, A4 pede
AT RSN TR IRUOR, i =2 B
HACY P AT B, ey BURF AT 3 4
BetleH L Sk
345 TR B TIYE S B

BB, M SR R A
FEBRB G, FEAE ST IO, DA RG] 3%
Moo SETWEL MSESMPEZR, AT E T
HEMIRE, SGfT E 7o (RIS, R R
HAHL R E R VST T
3.4.6 IBESLYE, DB T FT S ILA

% DS CAT B BA S I A5
IRy LR ARIRE, E, Yl g
B (Z). SREEERT]. I R,
DUIE 4% ORI A0 B R R, IR
s I, BABVESUR ST R

4 &g

BT, FRERF T RIS 5 IO G UL
56, BHMTHESEESE RN E, (U EHHT T R L,
WEE BTG BT, RS AT SR A g bl
AEROR AR R 2, HURAE R A
FEY. BRI RS EE S (ERERE Y&
) LAET el EYin g E R M SHE,
HNAT FRIR RS2, (RIS SRS B N Bk
ARSI, NACES T HEEER, BAREeIEIH Tz
i, ACERANE TR B G R AN B

F A8 LED 4T3 G A B S m, AR EZOL
ST & 5E 4 LED ATE M. F 2030 4E57H %
KTERWHRIE , RIS AT B TR R e i<
WAl [RIH, AR fEf & LED AT R R % AT 45
SR R R TIER, BERIEE . BHRAR.

] PR T 222 e AT A I [RTU BRAE ST AR . R
TR, IR E . ARSI T CET R T
TAE. (HH TR RE, hEEEZRE, 2
FEINR K EFE AL, 456 ENERCITEE
BEPLR, ARO[ P 25 26 KT [T BRAR HiAH
K, EEARE . OUIRZREERY RS E ST
N QOW R ETRT; @/ ZoeiiRfE
H; @EBWERISHRR, KSR T IR
B, BRI E R Ok U LR L I8
s QW BB S AT 4 WUER AL BE R AL 5
OFEFZCKT 45 [ S AR S ALK 45 A A
T BEHUHISE,

SE

(1] XUEH . fERIATRY ()] PELFFUSEM , 2013(6): 54-55.

[2] B2R . ET PR RS aRSENIER TZH
% [D]. 4t : iEHEKRF, 2016.

[3] B&iE , Sl . EMSNEIRSRF AT E BRI R RMIBBIVATAR
[J]. TRESEAEITFA , 2016, 38(4): 81-87.

[4] 245, = E . PEESSOT BBIVR DT SBEREIAR [].
WERIZ5EE , 2016, 41(2): 5-8.

[5] UNEP. Global Mercury Assessment 2013:Sources, Emissions,
Releases and Environmental Transport[R]. Geneva,
Switzerland: UNEP, 2013.

[6] AMAP/UNEP. Technical Background Report for the Global
Mercury Assessment 2013[R]. Oslo, Norway/Geneva,
Switzerland: AMAP/UNEP, 2013.

[7] PR ARBHMEESHKES ( XTFRIOKERN ) £ S
[EB/OL]. (2017-08-15)[2020-02-24]. http://www.mee.gov.cn/
gkml/hbb/bgg/201708/t20170816_419736.htm.

[8] SONG Q B, LI J H, ZENG X L. Minimizing the increasing solid

« 03

SRRSO SIS THSFESS I EEEENHEY I



BN FEFREE 2020 FE 58

waste through zero waste strategy[J]. Journal of cleaner
production, 2015, 104:199-210.

0] F=&FH, ST . “TEEH” ESEETREERE D). KERP,
2019, 47(9): 9-13.

[10] XURAER , WiEsE , =2 . PE ‘TR BESERTHE
QEEYIESIE [)]. H5RIREE , 2019(2): 37-39.

[11] TAN QY, LI J H. A study of waste fluorescent lamp generation in
mainland China[J]. Journal of cleaner production, 2014, 81: 227-233.

[12] =&FE . ( PERITERESHIEBERATIRS ) [R]. db3:
BEHKE 2016.

[13] &, XUREHS, 233E , & . & LED MIIREX AR EIGE
TR 1], BRBEIRESHR , 2016, 27(4): 157-161.

[14] Z=£H . FXOUTEKEMEBIWAMEEEEAR M]. b= : FE
IIBHRRE , 2018.

[15] #BRE , 2855 , 7737 . LED BBAEIFIA N R EATIR H IBRE ™A
AYIBIZE []. HEIFRERFEEE , 2016(2): 13-16.

[16] MAAREFVAND M, SHEIBANI S, RASHCHI F. Recovery of
gallium from waste LEDs by oxidation and subsequent
leaching[J].Hydrometallurgy, 2020, 191:105230.

[17] &= . LED BREFEYCIRENFRIRAYFR 5%t [D]. 8% : BRFE
FHEKF, 2015.

[18] United States Environmental Protection Agency. Universal
Waste[EB/OL]. (2019-10-21)[2020-02-24]. https://www.epa.
gov/hw/universal-waste.

[19] National Electrical Manufacturers Association. State &

Provincial Laws[EB/OL]. (2019-12-21)[2020-02-10]. http://

www.lamprecycle.org/state-local-laws/.

[20] XUF5 , ABFIES  BLR , & . MBERTELNEREN R
FERER D] MERIZ 58, 2018, 43(6): 6-10.

[21] #RER(H , BIBB , BEE , & . BT BRI SRR RAUERRAE
W 1. TTZRCT, 2017, 44(10): 119-121.

[22] &XRIE , ILE, #7i, & . FEEFCT BN IES K R
W [C]//2016 FHERERIZZFSFARFERICNE . LR &

ERERIZES | 2015: 4052-4057.

23] ERWARBKRASESEZER S . ItEmEFUREESE
{5 [EB/OL]. (2019-12-18)[2020-02-24]. http://www.beijing.gov.
cn/zhengce/zhengcefagui/201912/t20191218_1256860.html.

[24] EBEHEMUNHEEERS . LiemAeEIREE S [EB/
OL]. (2019-02-19)[2020-02-24]. http://lhsr.sh.gov.cn/sites/
ShanghaiGreen/dyn/xxgk_content.ashx?ctgld=817ae955-
cd73-4602-90c3-402a6e€9f1608&infld=2e6f9079-32¢7-42€0-
a948-dba24babsb14d&leftBarld=d7c2aa81-db54-4754-ab81-
c85fb2b683a1l.

[25] TNHREFAKER . £FRD L RIERERIER
5B [EB/OL]. (2018-02-21)[2020-02-24]. http://cg.gz.gov.cn/
gzcegw/ztzl_ljflcz/201802/1e6e67acdfchb422289edefd2db1b
Oaaa/files/4eabdc53ecch484daff9351585336a55.pdf.

[26] FIEMARRKEASESERS . TIRMEERD XEEE
51 [EB/OL]. (2019-06-21)[2020-02-24]. http://www.nbcredit.
gov.cn/art/2019/6/21/art_14_29113.html.

7] MMNBABRRASESZERS . MMNTHEFUREES
5 [EB/OL]. (2019-08-16)[2020-02-24]. https://hznews.
hangzhou.com.cn/xinzheng/tongzhi/content/2019-08/16/
content_7247128.htm.

[28] TINBEARBREASESEZERS . HNHEERS XEEE
51 [EB/OL]. (2019-12-06)[2020-02-24].http://www.jsrd.gov.
cn/zyfb/dffg1/201912/t20191206_518060.shtml.

[29] AR ARBA. AmEENR DR EE DL [EB/OLL
(2019-04-16)[2020-02-10]. http://www.xa.gov.cn/gk/zcfg/
zfl/5d490c96fd850833ac5940cc.html.

[30] EBAMARBUT . BB MAEENRS EEE/NE [EB/OL].
(2019-02-02)[2020-02-24]. http://www.km.gov.cn/c/2019-02-
02/2909479.shtml.

B1] NIFEARREASESEZERS . [ NmEERS XEBE
{5 [EB/OL]. (2018-08-14)[2020-02-24].http://www.rd.gz.cn/
zyfb/cwhgg/content/post_45105.html.

Suggestions on the Management Mechanism of Multi-source Waste
Fluorescent Lamp Recycling Under the Situation of Compulsory
Classification of Household Waste

XU Yan'?, DONG Qingyin*, YANG Jianxin'
(1. Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China; 2. School of
Environment, Tsinghua University, Beijing 100084, China)

Abstract: The sources of waste fluorescent lamps are extensive, including industrial sources and social sources. The social sources
include sources of residents, enterprises and institutions, public places and other institutional sources, which have the feature of
multiple sources. Waste fluorescent lamp contains mercury, if not properly handled, will cause harm to environment and the human
health. With the development of household waste classification, waste fluorescent lamp as a typical category of household hazardous
waste is forced to be classified, while, there are still many problems. This paper sorts out the generation situation of waste fluorescent
lamp in China and the replacement situation of LED light, and summarizes the management situation of waste fluorescent lamp in the
United States, European Union, Japan and typical domestic cities. In view of the current situation of waste fluorescent lamp recycling in
China, this paper puts forward relevant management suggestions from the perspective of responsibility subject, responsibility division,
collection channel, funding mechanism, which provides reference for promoting the management of waste fluorescent lamp in China.
Keywords: waste fluorescent lamp; household waste classification; management mechanism
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