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Heat treatment of sewage sludge by waste heat of biogas power generation and
design of optimal sludge treatment system

Hojo, Toshimasa
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i o In order to clarify the heat treatment conditions that maximize both the
increase in biogas production in anaerobic digestion and the energy self-sufficiency rate in the
sewage sludge treatment process, it was considered that the cases where the sewage sludge or food

waste were heat-treated.
The results that contributes to the design of an optimal sewage sludge treatment process that

combines biogas cogeneration and heat treatment technology were obtained.



170 130 180
100
FIT

90

@

®
®

@
@) S ( )

50 70
90 60 CODcr

G5 )

@
S H26 H30 5

®



50

LIME2

AO A0

70

LCCO,

N20

26 S

¢y

471mL/g-VS

70

331mL/g-VS 70

90
17

190mL/g-VS
90

50

121.8L

Hish = HZ >
Bz | Oz y—22
7 R Llind g
wEnsd 8% 1 A
gy W
REHE 97
30% Xﬁfﬁﬁﬂf B & BALIE
BRE
30 Rar
20
BiE
+ Bz ‘
[ A
RO
h’s’éﬂLE &
I ) %%%%E dg@
D e S |
Bz
Co,
Co,
1
1
13
13-25
288mL/g-VS 15
CODer 18% 20%
90 38% 70
90
77mL/g-VS 2.2 170mL/g-VS
CODer
37
0D
16 70
70 90
8.4 206mL/g-VS
L 120.8L 50
105.2L
90



-2

500
400 RS BRI
. COD(g/L) BekiE(g/L) TeAIE< B (g/L)
2 300 r ERE e B & e
o 200 FLE 457 47 239 0.4] 8.2 0.6)
= 50°C 47.6 9.3 20.0) 1.3 9.7 1.1
£ 100 70°C 52.0 65 18.3 1.1 9.8 2.4
Y 0 90°C 53.9 6.2 20.7 06 106 2.4
* o o o o o o FEEE IS RERIEE
A B2 50C 70C  90°C MWE 50C 70T 90C COD(g/L) BAdE B 0/0 FEAE< B/
MY RAEEEERENLE R BEEEMERARRER 2 AEM- 8- N e SSRE-
1) 500 RAE 72.9 14 56 0.4] 192 0.1
IS 50°C 63.4] 9.7 6.3 0.9 20.8 3.4
B 400 70°C 68.9 14.0 65 14 259 5.8
f&' 300 90°C 53.5 13.9 6.5 1.4 19.9 7.4
’ BT SREH BT
5 200 170 190 440 202 206 COD(g/L) RAdEH(g/D) FeAE< Elg/L)
& 77 g3 122 2 B |2 B |2 B
K 100 Ezl] 23.6 2.3 28 0.2 5.2 0.1
0 50°C 223 2.0 26 0.2 56 1.0
B 50C 70C 90°C [fEMUE 50C 70C 90°C o 25 o0 28 o4 ol 18
BEEETRRNILEE ODERFIEE SEREER
COD(g/L) kit g/0) 7o hIE< B (g/L)
- AR |2 BRI |2 AR
2 wE 319 12 25 0.1 42 0.2
50°C 487 3.1 24 0.1 36 o4
70C 30.2 6.4, 2.3 0.3 35 0.9)
90C 37.8 7.9 25 05 34 1.7]
@
S
m?
19.3m®
53.5%
41.5% 5.7%
H30
3
2,825,686 m 2,793,652kWh 16.6% S
20,852, 000kWh 6,443,000kWh
S 13.4% 43.4%
S 16.8% 10.8%
50%
(©))
70 50
70 LIME2
12.4%
50 70 90 oD
70 90
1
3
70
12,400kWh/ 800kWh/
90
300 kJ/
1
4 50
50
85
50
13,000kwh/

50



11.6Fwh  12.T5kwh  12.45kwh  171.8Fkwh #BE/A 13,60 1297 12.85um 13.3num 1291 12,85
100 2 22— 11 =30 BEZE 96%  35%  22%  54%  20%  12%
o e {7 100 :
3 e 3 s
R 40 R 50
% 20 % 25
g © g0 —
120 3(I\_ 25— BB — o — g — = = 8
3-40 S 50— &4 = 770767767£
5 - 1 7oA NN NN gy
N o0 7
w80 100 - . . - - -
: . R 50C_ 70C 90C  50C_ 70C_ 90°C
HEDH 50C 70°C REEE:50°C REER:70°C
3 1 5 3
100 13.0Fkwh 12.5Fkwh 12.4Fkwh 100 ; 93kwh 246kwh 335kwh
o m 40 ] 1250
i ?\‘ 32 t 1000,
N 2 IR 24 L 750 LI
Hm = + | i
= @ = 1 : 500 3%
4 Jif g 8 250 >
[ &l I o fan
3 il 'S | a
2 S 2 80 ; <
',f[- - ﬁ— 16 t 0.83 e
. B o ! : P
REOH | ®EOx  70C  90C
4 2 6 4
1 5 90
70 50
50
50 13,600kWh/
oD
6
oD
LIME2
2
2 200 s nE ;
#ilaoE AOE
7.2 Attok AL+ET R+ RT+BAR Aos AL+ RE  |RAE+RE+BAR
11.3% 0438 0425 0423 0355 0315 0311
7.6% L (s-CO:/nr) (5-CO: /n?) 3C0:/m’) (2-CO:/nf) (5-CO:/nf) (-CO:m) |
12.4%
0.5% 1.3%
0500 0.438 0.364 0.359 0425 0335 0326
0.400
0.300
T
7 & 0200
a
§ 0.100
®
16 . 9% 0.000 - — -~
21.2% V0 Hon  HE+RE HELREMLE  Eos Hifb+ BT Wi+ T+ 0
18.0% 23.3% 0200 SELAOIE L Y MOEELB Y
FELCCO, u J5ELCCO, u N0

1.4% 2.7% LCCO;



3 3 3 3

Ji Jiayuan Sakuma Satoshi Ni Jialing Chen Yujie Hu Yisong Ohtsu Akito Chen Rong Cheng 745
Hui Qin Yu Hojo Toshimasa Kubota Kengo Li Yu-You
Application of two anaerobic membrane bioreactors with different pore size membranes for 2020

municipal wastewater treatment

Science of The Total Environment

140903 140903

DOl
10.1016/j .scitotenv.2020.140903

Ji Jiayuan Chen Yujie Hu Yisong Ohtsu Akito Ni Jialing Li Yemei Sakuma Satoshi Hojo 775
Toshimasa Chen Rong Li Yu-You
One-year operation of a 20-L submerged anaerobic membrane bioreactor for real domestic 2021

wastewater treatment at room temperature: Pursuing the optimal HRT and sustainable flux

Science of The Total Environment

145799 145799

DOl
10.1016/j .scitotenv.2021.145799

Ji Jiayuan Du Runda Ni Jialing Chen Yujie Hu Yisong Qin Yu Hojo Toshimasa Li Yu-You

355

Submerged anaerobic membrane bioreactor applied for mainstream municipal wastewater treatment
at a low temperature: Sludge yield, energy balance and membrane filtration behaviors

2022

Journal of Cleaner Production

131831 131831

DOl
10.1016/j . jclepro.2022.131831

N20

2021




N20

55

2021

58

2021

13

2022

13

2022







