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GHG | smnenen A 271 £CO, /KL
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PREHLYITE A (/) = SO ST E S
E(VH)x FE2RHFZITEMEER) /(1 - EKE
/100) (1)

5.2 GHGHF &E5HE
GHGHYFFI S B8 T | M ~ Wk
JHARELLUR AR ~ H2IR AR B B2 T EE A HICH,
FNLOFERL = 53580 - J5 RIS Be ARHE By i e 5
REnfIgEIR B E T E &R EEN - N,0
HOCH HR P2 A B0 2 SR G 2 B U o7 Tl #R
FRCO,MY298(5 125 » FTA B AL Fyt-CO, /
F o BRFZEBIHE - BB Z(EHES
P B AL E AR Y COATHFI R B H T e o -

521 BIIEE

EAEH /KIS IEHIFE B 8 F592 kWh/t-wet
R R« R RS RS
A F585.8 kWh/t-wet ~ 85 kWh/t-wet ~ 49.7 kWh/
t-wet (HA T /KEFEIEN > 2008) - fRIZIRTE
(GREEE > 2021b) MY E IR FEZ GHGHER (%
#1(0.47 kg-CO,/kWh) » ST 2GR SHFEZ
GHGHEE » WP ¢

BT HEGHGHEIE (t-CO,/ ) =& 24

FEEE B (KWh/t-wet) x Hii /K5 i B 5 (t-wet/
H) x s H $(H/4F) x B JIGHGHEI 48
(kg-CO,/kWh)/1,000 )

5.2.2 EHENARHAEIH)

B R ST R AE BRI LA B T -
AFEHEHESS HA T /KEEEERIE
T(HART/KIEESEM - 2008) - P& P K
Febtr2 T Him(HIEDERE - 2011)EIHE
& o SR ZEPPAEHE B 0FRAFTR > 2
b ~ EHrEaE ~ EIRBR(E U R (B |
EFENIPRRL &= 53 B 5.6 L/hr ~ 302 L/hr ~ 344 L/

FETH PEREI111E6H

hr ~ 233 Lihr » JE4h > _EAbREIA955 RN L
BT R B A F B 0B B ( 5 S8R B
BH19S0%)H BT 51 A ELR - SEBNREH (65
LR (e MBI E (151 Lihn) « SEBREARY
GHGHER 422,71 t-CO, /KL » BB
i 4 HIGHGHER R & B AT G) T ©

HENPARI GHGHER & (t-CO, / 4F) = BHEIA
TeHH F & (L/hr) x 24(he/ H ) > 285 H #(H/
4£)/1,000 < EENPARIGHGHER A #(t-CO, /
kwh) 3)

5.2.3 N,O ~ CH, HER

& H AR B AR N, OFICH, A HER H 8L
WFRARTY] - L2 2R =R E 2 S5
=@ ~ OFR

N,O0” GHGHE & (t-CO, /4F) =75 ez Bl &
(t-wet/H) x 8 H#(H/AF) x £ 25 2N,0
P4 E(kg-N,O/t-wet) /1,000 298 (4)

CH, 2 GHGHERTE(t-CO,/ 5F) = 5 R F &
(t-wet/H ) x 88 H #(H/F) x % %4t 2 CH,
HEi %% (kg-CH, / t-wet)/1,000 x 25 (5)

5.2.4 gEROUNE

& BB A 2 REH VRS (R R PR
A DU/ 5 RE R - MREH B B S
2 R ERRH LRI S A MBI BT SR
HAVAF6) ~ ()~ (8) ~ (9) ~ (10T

EREHEY ) A 2B (HHV) (kJ/kg) =4.186 %
(58.3 x HYIE E(%-DS) - 193) (6)

PREMEPHEA ZME(ORFEE > LHVdry) (kJ/kg)
=HHV -4.186 x 600 x 9 x H (%) (7
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BARHM EYNEA VB (25 > LHVwet) (kJ/kg)
=LHVdry x (1- 27K%(%)) - 4.186 x 600 x &
TKF(%) (8)

PSR B (kg/ H ) = PSEME ) 4 B (kg
H) x BEEHEYILHV wet/ B Z0E (KI/kg) (9)

EREHEIRE R [0 & (t-CO,/4F) = B e k)
B (kg/H) /1,000 x 2 H H(H /4 < BEER
GHGHFUAE(+-CO,/ ) (10)

5.3 ZRMLZCGHCGHEME 2 Lb R

[ 75T T % 2% 2 GHGHER (i B4h 5 -
R 7 7R - B LAYGHGHER & LL100%
Ry s HIE K2R A GHGHER By-36% ~ i

RIEZIR Rs-77% ~ (BORBRAE Ry 11% ~ HfombRIE Ry
29% - IEHIFORGHGHEH & R R BRI E
FIER B P bR RIAY R - 1 DUREAR AU —
FEHBIPPRIEVIEIL T HIEmHREE X - 4
HPEEBMEEE - R - FURBRIEEAGHG
HEBUREAVER - PARHMEBRECGERIFZRR - B0/
Bieft ~ oo b) T 2R AR E A NI B
Rt E£ERIGHGHEREEA - [EHFTELAINA
EHEYITE B E BE WAL I BE IR D BE SRR AT
ZFIRETR P S GHGHE AR -
{ERORBR LAY BUOR E PRI R Fa RS - AL
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sz B 22 - miEombRCELRE fomm (b
(B P R BRI R IR R AR
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-100

-150
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7 % Z48 2 GHGHER



134 SEERHET ENE

{EMIHIE 7K R0% » HATRRHIREFOSFERIA -
M5 —J5m > FombR bR TR ERS 75
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FlfENGHGHKERCR - (HZLE I mbR(EA
RIRBRAE - 20k RS FT L RTREH Y E
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EREHEPIFr RIS RE TR A RS GHGHR I B AR
F o ABPARHME 28 TP Fr R RV Bh AR E R R
K AL - EEEYE S BRI 2
A AR

6. &

(D) BAFREE R FE AR AL - (575
JEREEE EHY84% © BZKE ~ BRL - RALFARL
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Feasibility Assessment of the Impact of Sewage Sludge
Fuelization Process on Decarbonized Society in Japan

Minhsuan Chen"”  Kazuyuki Oshita®

ABSTRACT

In response to the issue of global warming, the "Global Net Zero Carbon Emissions by 2050"
formulated in the Paris Agreement, a decarbonized society, and carbon neutrality have become goals that
all countries in the world need to work together. In Japan, the primary source of greenhouse gas (GHG)
emissions is the use of fossil fuels and other energy consumption. Therefore, increasing the proportion of
renewable energy has become one of the important directions of energy policy in Japan. The proportion
of sewage sludge fuelization is gradually increasing in Japan, and the technology is also mature and
commercialized. However, incineration is mainly used for sewage sludge heat treatment, accounting for
84% of the total heat treatment, while fuelization only accounts for 6%. In addition to the consumption of
fossil fuels such as coal, the incineration of sewage sludge also produces a large amount of N,O, causing
great GHG emissions. However, sewage sludge fuelization technologies such as drying and carbonization
systems cause N,O emissions, and the biomass solid fuels made from sewage sludge can replace fossil
fuels and reduce CO, emissions caused by the use of fossil fuels. Although biomass solid fuel can achieve
GHG emission reduction, it still needs to consume energy to dry and carbonize sewage sludge which with
high moisture content. Whether sewage sludge fuelization can really contribute to a decarbonized society,
the energy consumption and GHG emissions in the process must also be considered. Therefore, this study
clarifies the GHG emission reduction potential of sewage sludge fuelization as a renewable energy source
and the feasibility assessment for a decarbonized society.

Keywords: decarbonized society, sewage sludge fuelization, biomass, subsidized fuel, greenhouse gas.
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