SEREFEERNMRLEITIERE SR
TR REm T

Greenhouse gas emissions from different municipal solid
waste management scenarios in China: based on carbon
and energy flow analysis

X|#E  Jianguo Liu
EHEKE School of Environment
IMEZ P Tsinghua University
Jgliu@tsinghua.edu.cn

NAMALI R R kR & BRI, 77, 2018.8.28-29




20000 -

)

15000 ~

10000 ~

5000 -

AR ALY D
MSW treatment quantity (10*t

—u— LEALEEE Env. Sound treatment rate
4 ¥4t Biological treatment
# & Incineration

PAIHELE Landfill m
|
_F_,-f‘
;.I:
.:—'_'_'_Fr._
7.:
_f__,-
7-1

.l

100
QS
P
80 i S
i m
1
=5
= S
¥ 3
60 =
[
m




&8 Metal ELER

4.6% Ceramic
3.9%

R Ash
7.9%

IHEE Glass
5.0%
178 Green
Waste 2.9%

High Food

Waste Ratio
/\

Y540 5
Textile 2.0% /. - d o
(0]0) aste
i 55.9%

Rubber 1 ‘

RS AELFAER
. T I . 0
=7KE moisture: 54.8% Composition and management different from
{RALIAME LHV: 4875 M/t developed countries

NEAWE RS RWETE

From mixed collection to separate collection

SRR BSC: 82.68kg/t
L AiER FSC: 49.08kg/t




5= Research Background E
EZERESHFHHE

Greenhouse gas emissions from various countries
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Chinese emission reduction targets
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-Considerablereduction potential in solid
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Carbon and energy flow analysis
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Landfill gas
recovery

Leachate
treatment

Waste placement cell

Active bioreactor cell Leachate
recirculation

=1, 2: 1 (R/AEESEIRAR)

Scenario 1 & 2: Landfill
(without or with LFG to power)

IHIES LFG:
BH 5 — M ARIREY
First order degradation model
HIES W EME 40-80% (+4.5%)
Collection efficiency 40-80% + ( 4.5%)
&R Leachate:
F=4 & 500 L/iton MSW
generation quantity 500 L/ton MSW
RLIBFEEL 30 Kwh/ton
30 Kwh/ton for treatment
I% 771 Carbon storage:
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Max decomposition ratio of each
component
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INR3: WRAHE (KPHEEP)

Scenario 3: Incineration with electricity recovery ( Grate furnace )

fidtif7k : 33% water drained in the storage bunker (15% of MSW)
BEE 4L 3E Energy conversion efficiency:
$m %P boiler 81.2%
354 H turbine 31.6%
KPIEIEIER, X 7Zk7KEE L EEIE Bottom ash to landfill, Fly ash stabilized by cement
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Scenario 4 : Dry-Wet separation + Composting + Incineration + Landfill
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Scenario 5 : Dry-Wet separation + Anaerobic digestion + Incineration + Landfill
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=1, 2: HIE Scenario 1&2: Landfill (without or with LFG to power)
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Fe=4: TR ES+HEAE Scenario 4: Separation + Composting + Incineration + Landfill

RS IR AIRIHE: 169.5 kgCO,-eq
GHG emissions from fossil source carbon incineration

210 ke sl IE R 77 BENR Incineration

46.3 kg FSC

FSC mamneration, 1695 k&

4CO,Eq

e = EIE2910.0%
Net energy recovery rate

Incmeration | CO,

FRENRTESS k.
Raw MSW sorting

X
. 680 6 MJ
3 Composting " H& BEEIHA
Raw MSW || Sorting Se7xeBses| C | Electricity

0.01 kg CH,

Fim = SEHER

Net GHG
emissions

R = RE B 1S E
TR, AEATHEM36
KgCO,-Eqhk 77 fi#

132 ke BSC

Energy consumption 194 ke CO,Eq

m sorung

IR RRHERURL D

GHG emissions from landfill reduced




545 R Results .?'f:;"?% o

5. FESE+RSIEM Scenario 5: Separation + AD + Incineration + Landfill
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=5 FESE+RSEIEMN Scenario 5; Separation + AD + Incineration + Landfill

FSC incineration, 169.5 kg CO,-Eq

21.0 kg FSC
463 kg BSC

co,

Incineration

7143 MJ
J  EHUBRRSFIHEAD
RawMSW || Sorting | ®5g6iegBse]|  ap eB,ingays “ eisw flu;p.f:tmy
BiE ki FI A Biogas resithfeFan —
24.1kg BSC » Land CH,30.5 kg CO,-Eq e [
= application
3.0 kg BSC -
72.0MJ BSC Carbo
FI SR 5 T ANl | oreee
1.9 kg BSC
Landfilling
Energy consumption 19.4 kgCO,-Eq

in sorting

ENSISE| L FIFAT, AR iR EEIE 2 4h57.5 KgCO,-EqrY BR ke B 3% 15.95.8 KgCO,-EqY
EFEIE R RYIR E S HE R PR .

=HER

EESHFRHNGE. FE, BEENRD LM, AR iEs



W34 R Results =

& 17= %tk Comparison of different scenarios
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& 17= %tk Comparison of different scenarios
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R4 25/ B 7= Implications for MSW source separation

SRS EMEAET /% ERBIMERNPIR z
MSW separate collection is to recover

most valuable materials
AR A AR -

Avoid contamination by food waste

SRENRRERT X FEEILIER L it F|H
Y B4l

High quality food waste classification is the foundation
of subsequent biological treatment and land application

BESTESC PSR RN S
Quality is more important than quantity in food
waste source separation.
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