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Abstract

With rapid economic growth and massive urbanization, the types and quantities of municipal solid
waste continue to increase, and many cities have already faced the situation of “garbage siege”.
Municipal solid waste not only seriously pollutes soil, water and atmosphere, but also endangers
human health, influences urban landscape and damages the image of the city. This paper reviews
the current status and classification of municipal solid waste in China, and discusses the solid
waste treatment technologies of landfilling, incineration, composting and pyrolysis. Furthermore,
the advantages and disadvantages of these treatment technologies applied to some developed
countries are evaluated to inspire the innovation of new methods and ideas for solid waste treat-
ment.
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REREEF A2 70~100 AZWEE KR 724, 29 30 ACMEE (A PZ 5k 2 A 8L E . FAE 1996 4, FR[E
T [ R SR FEDEE P B CILE] 1 AZME; 2017 4, FRERH B AR FFE RILE T 14 2, JF Hig
PAREAE 7%~9% IR I . [EARFFI S ZMA A FENR, A H BRI A, 2i5h
hHE AR - HUROK. R, 3D AR, MR, SEMT R .

HIE [E ZON [ AR SR FE A L5 A B RO TR, CRE T RO M VRN S B A A . JRIE L
SRAC L B, BOR D5 T ARSI T A . 2019 56 1 7, W SBEIMAITEIR T € “ TeRIm”
BERAR TAEAR) , TR R LEET . il S, JFG SRR R NS, RS T
[ A R FE DAL B AR S, R HESD I R R e U M A S U5 3, RS ] A PR A Sk ik B AN B2
WA, S KRR B b/ ] (A PR ST SR i, e ] A R S 0 2 5 ) R i B S8 36 o S A A1

2. ST E A R TR K o3 2

[ A SR FE R FE NATAE A7 L T S22 S Fo At s sl v o A2 (O [ AR e [ A o . 2 BB AR R 1Y
arLgs B @RI PR, RIS, PRIFEARK. R SR NE LS, XEY A E A
EREP SIS

BT R R S IR A PP RER B B XM AR SR, s R R B
TR, RGLPE MRBEVE. BRIEVEABUSE, SRR I A I8 A AL B R I R X AR A IR
MR RRIE E T, R MR 25 5 SO R e - 3l T [ 4R P e 0t A 25 075 e B AR — IR PTG
AR ANETG G o — RIS Yt [ A PR ST VIRE B 257 i HEMT IS S A 4 B AR BEAL B0 4 k- R oK
KARNARFEG RN — e E . FEREFYMEEEFREKE, AHYRAER T SBEEESR
KB EREYIFE T AR 7 R BN Bt 2% B R 25 5 A R B R K HE AT, S BUK T
B KRR EIRME, EMEE KL NARGERE; Bk KA BRI e R O B2, UL
BERERLIR S 7 A R R S A B FW AR, AR R IS KA g AR
NEVEENTG, AEDRNESREENTYE, RAENENEE, SIENERE TR, E2fE
Febdn e ar, RAMETGGeds — a0 o0 B VR IR FE AR MELE H AR5 AF T Ak BAE I ARIA BT S R 5 R AR 2 U
LA BFAFEN, XY ARSI G SR AL, KBRS R RAIRK, — B
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2.1. —f& T EEEFY

TR HEE R R R EZ Y, ETIAESERERE AR, mAEREBEERY. — KT
AR S AR R . Rk T5TRAE, R . AR AR E Tl Al AR I AR R A R
WA, Paals gREAT i T R s A pRE FUB . VREE P R A EE S
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Figure 1. Utilization, disposal, storage and discard of general industrial solid waste in 2017

E 1.2017 E—fE T EFEEFIFIR,. LE. NEREFER

22. T e EY

TR R R TN A2 = A A 5. SRR, B Ryt sl g omth 27 o M sl A A
ERERREY2], FESRIETEE. LD, Rk, #2554 k. 2017 45, TG R4 &F H &
SR AL E ST 48.6%, ALE. WAES R EE 40.7%F0 10.7%.

2.3. ETEY

B2y7 R R T AN RS . AR T L e DA sl AR K R A bk L AL 3 a1k
MR T . — BCEFER I i N MLBCRT S K20 A o BHE L B . MRERSE . BRT IR AL iR R
JEAAR T AL FEAS 20 T %f N AR eI A T« 2017 48, 202 AR AT BT R~ A i 78.1 S, AbE
B 77.9 W, KRB RETE 99.7%, KESRT RS IRMAMG 2 T %8B . BT R A BRI
W b bRt BN EIRSELG AR AR NS EERRIHIX, BT R AE R+
I3 o 4 P B T IR D HE TR 1Y) 31.7 %

2.4. WHHERRIR

ST A 5 SR A AR RS T A v A3 AR SRR 55 B I R b T AL R E R IR FE A,
PR“BIR” o EEASEERAFN IR mEsh bR SrERIR . 15 2019 FRAH (2018 F4E K.
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PRI T AR PR Y75 A BB VR AEARD) 5 2017 E4x[E 202 MR AR AR IS B AR R 20,194.4 50, Ab
HE 20,0843 Jilli, 4bEAFRIX 99.5% [3].

Wi 19 2011~2017 4Err [ 31 A8 1T B XK A TG BLIR AR 7= 8 e 7 SRR I~ 2018 . 4 I
WA Va0 P2 A B AR ) B4R T s, A iE e A B 2 T T . W L AR
R IE VR T [4]

Table 1. Domestic garbage yield in various provinces of China (10,000 tons per year)

1. PESEEHEFRMREE (B AM/F)

2017 2016 2015 2014 2013 2012 2011 Ty
£t 21520.9 20362 19141.9 17860.2 17238.6 17080.9 16395.3 18514.3
Jeatth 924.8 872.6 790.3 733.8 671.7 648.3 634.4 753.7
KRBT 306.9 269 240.7 215.9 200 185.8 189.9 229.7
MO ) 699.6 7252 635.9 614.1 585.3 577.4 584.6 631.7
LG4 479.1 469.4 447 445 394.6 392.4 420 435.4
e 369.2 3453 329.1 324.6 350.1 385.9 340 349.2
LTH 864.5 933.1 933.2 917.1 927.1 929.9 876 911.6
=R 495 534.1 4903 504.6 485.4 508.6 493 501.6
IR 553.2 541.9 523 553.4 581.9 710 796.6 608.6
g 743.1 629.4 613.2 608.4 735 716 704 678.4
TLIA 1734.7 1562.3 1456.1 1352.4 1202.7 1210.1 1119.8 1376.9
Wi 1454.6 1433.5 1332.6 1229.1 1123.3 1055 1018.1 1235.2
Eq € 612.2 540 491.9 464.8 4559 442.1 435.1 491.7
iy 786.4 657 608.1 598.9 551.8 493.8 4335 589.9
AR 451.5 399.5 3293 308.5 339 3272 306.6 351.7
th&RA 1591.3 1466.3 1377.5 958.5 1007.4 1062.4 959.5 1203.3
bENEEe) 985.6 915.4 891.8 832.8 805.6 795.8 729.5 850.9
ik 908 880.1 832.2 739.3 745.8 716.6 736.3 794
M 764.9 681.6 638.2 600.8 616.8 565.4 531.6 628.5
) 2644.5 2391 2320.4 2214.2 2092.1 2136.9 1978.8 2254
i 4383 4112 385.5 3389 3023 266.2 255.8 3426
HataEe) 213.1 188.7 160.1 144.2 125.3 110.2 113.6 150.7
HERT 529.7 494.1 440 399.4 349.8 3353 281.6 404.3
kS 989.9 886.7 823.6 780 750.7 702.8 669 800.4
BEMAE 3235 294 268.3 273.8 248.4 235.7 2183 266
PR 409.1 432.1 371 349.5 324.1 306.7 300.2 356.1
[ip=9 46.5 46.1 329 30.8 24.1 25.6 17.3 319
Bevtig 379.2 532.8 522.7 517.9 4373 433.1 4283 464.5
ik 254.6 2572 262.7 253 272.8 2705 276.2 2639
HiE4 77.7 82 82.2 77.6 74.1 66.3 83.1 77.6
TH 119 112.2 132.2 118.4 106 116.2 120.5 117.8
i 371.4 378.7 380 360.6 3523 3527 3445 362.9
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TS e, AT E . N PR SRR . R TF R KT M Z= 1 AL A5 22 Ff K 3, Ik
ARG B ) 803 S & B AT T AN R o A T i ECH 2 Sk AR bR, oy O3 Tl 2B i s 3 f) 7
ARSI FER, ALt A A TIRKAA . Rk B S AT AR T B LAARSK O ., T AR
o S DUBS R B3R o 1K 3 R N AR B R AP O, b A Ak b, i TR R
22 WCER T B I SRR IX PR AR T A 3 o B L (5]

Table 2. The percentage of urban household waste composition in some countries and regions (%)

2. B ERMMX AT A ERIR AR S E B (%)

ALK ToblE

[X 35k

IEFN 4Lk B -4k N i bR &8 oAt
EH 22.00 47.00 4.50 - - 5.00 9.00 8.00 4.50
e[ 28.00 33.00 1.50 3.55 - 19.00 5.00 10.00
HA 18.60 46.00 18.30 - - 6.10 - - 11.00
Jbnt 56.01 420 11.76 2.75 8.56 2.79 3.84 1.60
i 58.55 6.68 11.84 2.26 13.71 223 4.05 0.68

3. REWTHEFEFYLERAR

W R R AR R By B Ak BT, FRIETT A R A A B AR B I MEAE AN
BERALFEZE . I 2013~2017 FEFRE DAL, HEAEAIAE Be i TEFA AL ER | 30 2) T B Y, IR ETE FE AL
B R R IR . FRIE T EA R 0 E B A T SO AR, HUON R, Atk
B/NPEHERRAL IR . B N O3 2 A A RE bR, HEARFNSE AL HE BT 5 (1) bE IR A s 3
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Figure 2. The number of sanitary landfill, composting and incineration treatment plants in China in 2013-2017

& 2.2013~2017 EFHREDHHEE, HE, RETERLIEH

3.1. 1HiE

[ A PR S SRR R, — PSR A PR ) TREAR B RR,  He S R dy A 5 10 HE TSR SR Ak B8 17 % PR ok
. SEIRALEE H AR IRE B A BT, A T0%RI B SRR A B . SRR 7y B
PRI BRI AR . BB AR AR IO R T, ELRORE [ R IR ST IR S EOoR; BAIA
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TR Pk WSO T [ PR iz ik B4R e s, BUMTE A BB Wi B IR B SR A B 1Y)
Ho BEAEEEE S A AE B Y5 G, H T2 R A AR ESER S AT A B . 2017 4R, FRET
AR I FEAAEFERE 710N 360,524 T/H .

B AH SRR AR R AR A A BRI — P B AR T R, SR TR 2 ES A [E R R A B, ELAEAE
B ANHE AR AR = AR IR« KA SRR = AR (Y5 8 2 o S SRFUHE R DA 17 3 S e 47 3R A - b R S
R THI 78 5

PR AR AR BRI, PRI IME . B SRR, HAERAEI AR = A S
I R G rT VR TS S REURAE T o AH T A A2 FERUICA I M B, B IR SEHE 1) 37 b — R R a8 25 3k T A=
TEIXHIARAN, AbFR AR B H R B 3 R TR s WREEAUR T KEARH, KA RS IERE &
TFYHhRK, R N K E S IR AR AR SR R B RS, FOR S N2 AR 21 £,
ANHEAT A 2 7 G Y KA (6] HLIEIE I M T 40 B o A PRI RAE W I E B, A B W A 0 HRUE

3.2. Rk

DA 36 R E & M A R ARSI RLAE IO, IR 2 i A IS AR AT R, (A
Wt B IR RS AR T, FEr AR AR UK 2 . REZH 30% 003 R I AE Rl b AT A B . 37
P —PRIERLRE, B IRBE RO TR AR DRI 1 . — 2 BB A ZE AN B30I Bl D 5 R 5 900 T A e A Be
TUEREIEH] TRETE. BRI A7), 2017 &, FRELIIRAE BRI ALEERE J108 298,062 I/ H .

BERekIE T A B S KK BB R . BERET, B R AR I B IR AR S N B R b,
PLRAERIRIU R Ad 2~3 RIHERUR ML 7K 00 J5 . BAMCHIME B ROk N ety B8 e, B st (i # E
TR B EHERE, AR Rt = A AW R B R NE RGMIR . BB BT,

PR e E ARLE TG E N B 100 2090758 T Ea R AT E T 1874 St @k 75—
PLIRBERAC IR B R SRR, WIRERAE VR 2 RIEE KGR TR . FRE S R AL B AP
Wi, B 20 el 80 FAA T KRR, 5 H EFFRKAMMNEIGIHE T — Wbk & . SR B f5 AR n] 45
/N 50%~80%; AT s TRALER AL /D s AH DL SEIR RN ME A AL BR A . R, R TR, JRELL
PR s BEReE R IR & T 850°C, Wl s v B SR A, e AR R AT T R AR s St AME
BB NI SCHT B SR, IROREFUM B, (HAH LU R Y b R A e R B R By, 447 28
TR SRt b — & MR IMEER, 8RR SE AN B AVE R, (R BR8],
fHEAEPEAL B A K BB~ A AR E L UK BRIESE. EE R & B, o g A
AR B BOEER, fFEAT 235 R 9].

TR FE A R TR H AR FEAEA T Rk NDE R, LA Mg XS 2K . E
PIRAEREAR MR IE, 296 200 ZF0A [F 845 B35 A8 Be il il i ok, b o PR S AR R M s 1 24
A 4R, B HESE RSP . WALIRBE G Il s R . S BERe S . 3 3 Y DUR b R e
VA OE S NN R =i

3.3. HEPEALIE

HENE V2 A 21 [ 44 SR FE 2 PR AR SE U E I A LA L, R ) — 58 K 7 B LA U
RAETRBR IR R B FeA A MU T o R4 2 W A JRLEE, e A T 70 D9 G
PREQHENE AN il S S HE N s A% ERE T35, 70 e R HENEATLBROHEAE -

HENEVE P RN B R WA R, KB fa 52, SRJRRREIR 72 3 51 BR3P i doe
BIKHN 45%~60% 0 55 — AN 2 AF AE— %€ IIRIE S AR MR TURAF T, SR A ) Tk 20
BRI Ua i, S MENUREAONIETER: =R RUEILR, frre 2RI aT A IR
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FPEALE, HRAEHENL BT P SR, HEL™ G R L2 B Ay KL, HREMSETFR. R E . Al
B B BE pHAE. K UL ES RS EETIER, JRRALEHCAE, SRR FHE AR E10].

Table 3. Technical principle, advantages and disadvantages for four kinds of waste incinerators

7= 3. HAPRERIERRAP I ROAR RIR R AR R S

ELAE i H MU HESE el
BERAE Y HE B BEAT AR IREE

BORJEH T8, ke, R REH
AP b/

HTAEBE B BROKAFRIR AL, AN e

LEARFIX A, ARRINIsAT

AT G AR RE T, IEHR
P oS

2SS HR RN A

3 TCTHRBIALE, RIAFNF S

LAPERN TR BRI ) 2K
(75 2.3B1T B
3JRHgE RIS TAER R

TRALRAEGed

SRS B A R LD A 5
R 5] e AR TS

B P A R R bR
HIHEAT K IF IR

T IWHER 5 cm LUT

LA R BRARS
BfrfeE, aihER
2. WRBEIE N M5t

3 REN L

LA FE R % B R
TR

2.5M%, KKTRZ,
EIVIMEREPN
3FFAE ™ HL 2 P
i) 7t

Ie e 2 S o b

SRR KA B K v BE ik
R B B TR T, K Hix
BE iR, ddpe
MR FE BRI SR

T IRKE

BRRAFLESRAY, AT SRR

LEfRE, SE . K
ik

DIRRLERIELF, AR
21

LEREHC, RBUAE
251 A BRI KA B3 450K
3%H T, S

AR B

B AR RS B R )
SR, PHERIARE
o Rt Gl a i Yd
AR AN
DT REE RN

R B HEAT 2326

12 6
2RI
AR

343 5

LA A AL H 5 K%
i AVEIRRSR
2. B pekr AL L RE IR
3. IR

E AN — SRR R, ] R LSRR A 2] 7 ARSI B S A E . HOU T S e e
RO AR 2 [ S S BR A0 P ] 1A PR ST DAt A 2 TR AN — LA L AR 3R0R), AN URT DU Rt A 21 50 ) L,

HIEREIL B IR PR o H AT B EHENLAL B B IE AR iz, AT KRB B, K2R A
HERE, BFERTE R MR, MMEERE, SaHEN TN, RN SRAS4ERF B 5 A4 aris sl i

fREE. MG TREAIYEER

fAEM AR, BRI & KEA T LRI, AR

Hilt iy orik, =UWHENLEUE, 04 4 JyRRAE 2 15y HE XS SR BEAT 922 2R([10].

Table 4. The classification of compostable and non-compostable waste

= 4. AHERRLIR S AT HERR SR 5 3¢

533k oS
- AR R SR, T
" S RS M B
P %iﬁ@E%%£ME%\E%Mﬂ@
AT AR 573 Gl
ONFEFR B A (A WU Ve TR, Jetis
N BEUR. MBRL. BEEE. &SR, Akl M.
AT NI 2 HObH 5
FEE e BERIZG L SRR
BN EL IR
ANATHERELL IR AR Bk BERC. AKJR. TREEE. Ak
. %;gz%ﬁ\%ﬂwﬁ\ﬁi\ﬂi
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[ R R HERL T2 e F S R B, AR A 055y rDR SR A HLUR 7 if
AHUIEEL ERAMEBRE RS, BAREMATFNS; 5L BORM L 52 W E: HH
B At B3 AR R U 7 BT B IR GHEAT — € O TRAL B, U o3 e AR 115 FRIEDRS 45 3 ) 70 SRIB AL TR B B BL
153 H AT S ORI A R TR A7 R AOHERE ™ S BRI 202, WReREMRIIREERITE, 3
BOl s RAE[12].

3.4, BIIRIAAR

57 3P FA R e L 3 A T SR B SRCIR S TR IR, A 7 AR RS R S A MR A TR AR
AR . BIRAR R T L AERRIE AR T KI5 G/, RIS AR R A T S B BRI 85 rh R 4T 11,
FrUAHE R, BRI “RER S F U A R D IR, TR AL, S A
(07 G el /N s SRR B P RS FE i TS AR R R A A b A S, BRI S

AW BRI AR L ERIAUR ., BACTE AR E 2 SLYERDRE, EREIR. MPRLRIAS T il HoA
BRI R THT S B RAF N EIR R AN L3 rh, 208 3R RKE, 3R fLE, S g
pH 1, #hARLIEFRS, ARERERIED T R[13]. EWRZ —MFE R, Al RIS BN . A
FE KGR AR LE B AR YR i A i e, s FLN FAE B i e 30, R i ki e N AT
BROGE T, AR HUT R SR R ST BRI N, 38 AR B AT AR A B AF[14].

4. BEHARFFITERTITHR
4.1. BRSNS AXHIE

XL SRHAT 73 FEANAT R XA [FI SR SR AT B0 PR A FAC B, 10 HL T 4 i 5 S AR BR A 283 . 2019
1 H31H, Bl AR SR UG ul (Rl AR IR E R, IR T 7 31 HIER
THURAE LHesit, IR B A EAE . Bl RIS 2 — Bt i), #2520 S AR E
W, FFAE SRR A AN W B A SRR 15]

4.2. RiESLAERBE RIRE

fE B R A ], E AR AL B R A s A 2 D e PR D, R EUR b b
B D5, BOCSEis g, JRiRET NG . BEE E AT ACT IR, i, BT A IR K,
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) T [ R AR OISk v B a5 A R ) T B A A M ST i A o TR A AR X T R g v L
AR, FEEIERT D, BT, AR
4.3. BIFTRHRRAR I RBEFI RFE®E

B TR AL B, AT AR St A% G R [ A IR SR AL BT i, R DL RCRAR TR A B — I
ToYel @, RIS 51t Se it AR BRBOR AN B4, FFAR A =4 A [ AN [R5 [ 4 PR S 0 1 A B 5 Bl oy
BEAT Bk . AL, FRATIE NIRRT BE, B0 T IR 0T [ R IR FE AL BE T B BE . BT i . B2
= [ R R FE I A RCR, M BRI FE AP s i AR dh, (et A L A R .

5. 4518

BlprBe, BE AL T AL W SR B, BRI DR R E I, 77 T HER R, W
Oy AR IR T A PR ST o AR UM AN 23 AR 3013 [l R PR 72 0 S 3 TR IR IR, X i s R e 4 Ak B
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