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Case Study of a Food Waste Anaerobic Digestion Biogas Project at

Mesophilic and Thermophilic Temperature
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Environmental Engineering Co. Ltd., Hangzhou 310020, China)

Abstract: Anaerobic digestion is an important technology for harmless and resource treatment of
food waste, and temperature is an important affecting parameter. The fermentation technology at
mesophilic and thermophilic temperature (43 —45 °C) adopted in the anaerobic section of Xi’ an food
waste biogas project (phase [ ) is introduced, and the stable operation data of the project are analyzed
and summarized. The results show that by using the anaerobic digestion technology at mesophilic and
thermophilic temperature, the organic load rate is high, the gas production rate of volatile solid (VS) of
waste is 1 170 m’/tVS, and the volume gas production rate of full mixed CSTR fermentation unit is more
than 3.0 m*/(m’ - d), so that good operation results are achieved.

Key words: food waste; temperature; anaerobic digestion; biogas

bt e Rk 2 22 B PO R R RO O3 76.0% 1 NI R A A S A R T IR
bR T RO I R G R E S R S B RIR T R 5
RSB, 2018 A 4 [T A 0G BIR IS MY I Y R R R ST IR B R R T
22.801.8 x 10" v, Fo i 1 B o Wy 36. 5% ~  fl R v uR i B B, HRTRT I T TR

ESTH: THARERRBUETIASTR (BA2020035) ; 2021 4 EHTH & BB SFF& 21T H (2021003024)
BEEE: BN E — mail ; gongyabin@ heee — biogas. com

- 106 -



EAYE @R

www. cnww1985. com

T E R A IR R A TAR LG M

%37 A %204

ARy QUL A

T 2 S e R AR B e R M B R 2
— s 7 F e A S A 4 1) A 3 R 4 A
R — A, DKL B 3 IS TR, TR R
SEAE ) A SRy vl R R R TR PR RS, B AU T
A4 A R & E (50 ~ 55 °C) il i & % (35 ~ 40
C) PRI, 43 ~45 CIBFR R E X, BEAE T
RG], WA E T iR B, & NS Ik, IR
AP B S B P S PR RAIG, R IR X, H
Nohd 257 3¢ T35 ¢ JR AR Ak B 1 F 5 45 S e 1, 45
C AT IRE KB FeReR 5 35 CH LA B
K TR, H 45 CHEM TR HACRE &S T
55 °C. ZEFEREFERR SN PR 8 L B R B
45 CH5M N IRAE K B3R e, HIUAR IR 0™ R
B R T IR S AT 4 R T A K B Y T
et o

2018 AEHUM REVR P TREA R & (LLF fai ik
BUREIABE ) X 48 B 7 3 L 2F 2% 09 Rl RS T 4 2 Fh it
RHE I P L I X R AR T B IR R T
AT T RPN T, KX JL2E YR e i
P DX 254 7 A T v R RN e R R B AR A N A

SR T, 2019 4E 2N RLR %R & AR 0 7E 4k /R
FFRAR R A 05 A RS W) 15 98 32 255 (0 P 22 L3
PN LA KB FHR A0 B BT TIRIE. 2% U
VU 2 T8 SRR 9 AL A P A0 T 28 Al Ak BRI (—
1) R 091, A A TR R TR S U X R R R
PRAR R B A 1 1o R 00, %0 191 H 2019 49 A
22 H—2020 4 1 7 8 H 1) Fa 5 35 17 9 5 HE A7
W IR , LAY A BIF 5 1L of PR 4 % TS R 1) 3
WAt — e 22
1 AL

P 2 T 48 o 5 3 WA A AR T 2 A Ak B
(—J0) T B3 T4 4 e AV \ 4, (5 B 2.5
hm® 354k B8 AR g 48 BT B0 3% 200 v/d . M4 itk 20
v/d, SR FH 4 2R B AR 4 1 B 053 A B2 ) £ T A
R R R REFR I 14 s TR AR R R, B
JFARR RSP R ANT T m®, B H R
15000 m’/d. %5 H T 2019 4E 1 H IF 44 3 2
i, BREBITPIAE.

P H R US> e R T B + s R R
SUHAL + B R + T B KA B TR
TERBRLE L,

Ju
il YME b
T )
Hhis gk
— B B2 S __
o T A3 k| RRITR & wEER o
SR sy il sy B RS Ul RS
W } B R RGEA
AT .
VA it { ''''''' e
PORERE| _[WREe] | [RREE|
% 17 7 5 R L
B S iz Ab
BREW
WA 7
‘ i ¥ K b

& 1

BEELIRRERBTZRE

Fig. 1  Anaerobic fermentation process of kitchen wastes treatment
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Tab.2  Anaerobic digestion process parameters (average
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Fig.2  Anaerobic feed and biogas production
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Fig.3 TS removal efficiency of anaerobic digestion

process
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Fig.5 VS load and VS gas production rate of anaerobic

digestion process
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Fig.7 Concentration of ammonia nitrogen and VFA in

anaerobic tank
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Fig.8 pH and alkalinity in anaerobic tank
% 3 KR 8RB AR R
REREELEER
P PG 4 T 468 o sy 30 e s A A1) AR TG 38 e Ak 3L
H (—) IR R Geia 7803 nl A, 78 [7) 55 A AL 17 A
SAFT SRV X R B AR & B A B ot 1 3%, L
R AR AR AR TR AR B, 4
T D PR 32 SR A e U DX iR TR ATS Ak 2 DR DR AR
e, 76 37 ~45 CTF W R AT i R K e 22
A b e IR S B R DR i, A b s R A L Ay
I, R R IR B R AR T R Y
FPRL DR SR A 5 e R DR AU TR R S B T A B I B
SUE SR B e RN £ R B SR 7 B Ak is AR R] B
FeAel B T RARAROR
3.2 FRETAALIRRBIEIE BEFE R SNSRI

F T4 o 37 3 TUAE 3L BB vl i SR Ui B Y
65 °C, 515G R (35 ~38 C) JREAULIEFALL , R
FAH R AT P X (43 ~ 45 °C) JRAEUR I AT 7E Tl ik 21
M BT 48 22% () IR REFE s L Ah, o T8 B b7 3 1
R AR R, 5 & (50 ~ 55 C) JR&A L EEAH
Eb, SR FH Hh v A 3 DX R A0 & AN & 30 2 R A )
[ 4.,
4 it E

P P 2 T 428 Joid sy 35 9 A 1) AN I 5 AR A #
H(—) B4 00T & 78 s i i DX e it
JETF (43 ~45 C) & BB SRR A H L

3
3.1

A TR R T [ S R R e R A 5
s o TR B AR S SR B i A QR
FIRPIEERL , J5 S B X AN [R)JELBE 28 4R 1 A 7™ i e
TEED M IRZE A S A R EA T IR AT 5 %) T
RIUPREATR TLRE , FTEERS AN R K e Ik ) A e, 1
FEATT A B R AR L , LAk B B Al Ak PEASCR
AR TT AR .

SE
[ 1] ARHRI, AR, 2/ME 2. SRR AL o % RS TH AL i
HER R OF s e [T ). 1 T g, 2020, 39 (¢ T
2):362 -371.
Z0U Lianpei, SONG Lin, LI Xiaowei, et al. Research
progress of the inhibition of components of food waste on
anaerobic digestion [ J ]. Chemical Industry and
Engineering Progress, 2020, 39 (72 ). 362 — 371 (in
Chinese) .
FRETE, B A BrEe A o R e T DAL A
MARGEBIRIIFR [T ]. R 58,2018 ,43
(4):39 -43.
BING Junyan, LUO Enhua, JIN Yiying, et al. Current

(2]

situation of food waste recycling in China [ J ].
Environmental Science and Management,2018,43 (4) .
39 —43(in Chinese).
[ 3] BROWNE J D. Biomethane Production from Food Waste
and Organic Residues [ D ].
Cork ,2013.

LI L, HE Q, MA Y, et al.

Cork ; University College
[4] Dynamics of microbial
community in a mesophilic anaerobic digester treating
food waste ; relationship between community structure and
process stability [ J ]. Bioresource Technology, 2015,
189:113 - 120.

TR, R FEih. il R A R % A il KRk
BEPERERIRZ M [T ]. RO TR 274, 2017, 11 (2)
1087 -1092.

ZHANG Yongmei, WANG Xiaochang, CHENG Zhe.

Effect of temperature on digestion performance in a short-

[5]

term free anaerobic fermentation from food waste [ J].
Chinese Journal of Environmental Engineering,2017,11
(2) :1087 = 1092 (in Chinese).

AVERY G B, SHANNON R D, WHITE J R, et al.

Controls on methane production in a tidal freshwater

[6]

estuary and a peat land: methane production via acetate
fermentation and CO, reduction [ J]. Biogeochemistry,

2003(62) .19 -37.

- 110 -



www. cnwwl985. com ERY E. &R E XA SRR A TAE 5N %37 5 %204

(7]

(8]

(9]

[10]

[11]

[12]

[13]

MOHD N S, LI B, HAMEED A, et al. Anaerobic
digestion at 45°C for sludge treatment: a trade-off
between performances and capability in producing class a
biosolids [ J |]. International Journal of Environmental
Science and Development, 2016,37(6) ;399 -405.
PRRE. FEIERRBERIH PRI D]. Kb
AR #,2010.

LI Meiqun. Studies on Potato Less of Methane
Fermentation [ D ]. Changsha; Hunan Agricultural
University ,2010(in Chinese).

HEIR M RBH R PR A IR 7). —Fh 3 T i
e Ao P DR SR A AR A 7 145 : 202011113273, 9
[P]. 2021 -01 -29.

WELLE Environmental Group Co. Ltd. A Method to
Improve Anaerobic Fermentation Efficiency in Medium
Temperature and High Temperature Transition Zone:
202011113273.9[ P].2021 —-01 —29(in Chinese).
S IL SIS A o R S S 5 R AR R I NS SR N
AR IERCERTRIR T S TR UEL T ], P EE A,
2021,39(2) .51 - 56.

LI Yuezhong, GONG Yabin, TAN Jing, et al.
Experimental study and engineering verification to
improve the fermentation efficiency of mesophilic and
thermophilic temperature intermediate zone[ J]. China
Biogas,2021,39(2) :51 =56 (in Chinese).

AEU PSR FR AR A ST A 3 e T A R 4R
KB [J]. IREERl S 5, 2012,37 (11)
131 -135.

LI Jing,LI Xueyao. Effect of feed to inoculum ratios on
high-solids anaerobic fermentation of food waste [ J ].
Environmental Science and Management,2012,37(11) :
131 =135 (in Chinese).

MoK, W, 8 B RO B S ST ] BR
B A TFE,2016,24(2) .42 —43.

MEI Bing, XIE Ying. Potential and characteristics of
biogas production of food waste under anaerobic digestion
[J]. Environmental Sanitation Engineering, 2016, 24
(2) :42 —43(in Chinese).

R IR AL S A R R R R A AL
AR [T BT 4 5 PR, 2015, 37
(6):14-17.

HAN Yanxia, SHI Zhaozhong, FENG Yun, et al. Study
on biogas yield from food waste by thermophilic
anaerobic digestion [ J]. Environmental Pollution and

Control ,2015,37(6) :14 — 17 (in Chinese).

[14]

[15]

[16]

[17]

[18]

[19]

[20]

TANIMU M I,GHAZI T I M,HARUN M R, et al. Effect
of feed loading on biogas methane production in batch
mesophilic anaerobic digesters treating food waste [ J ].
International Journal of Chemical and Environmental
Engineering,2014,5(1) ;39 - 44.

TRAFIE. DRAAUKR BB AL 30 Jof B 3™ 90 < A
[D]. dent:dbntf TR ,2013.

ZHANG Cunsheng. Biogas Production from Anaerobic
Digestion of Food Waste[ D]. Beijing: Beijing University
of Chemical Technology,2013 (in Chinese) .

FH. BRI A R B RS (D] b
A ERO R B ,2016.

Ll Zhengwei. Pilot Study on Two-phase Anaerobic
Fermentation of Food Waste [ D ]. Beijing: Chinese
Academy of Agricultural Sciences,2016 (in Chinese).
B, FHNE, AR, A R A B B AR
AW B2 [T ] b, 2016, 34
(1) :46 -49.

LI Zhengwei, YIN Xiaobo, LI Qiang, et al. Effect of
ammonia concentration on methanogenic phase in two-
phase anaerobic digestion of kitchen waste [ J]. China
Biogas,2016,34 (1) :46 =49 (in Chinese).

FESERE  AHARAR, 5K a3, PRARTH Hid 72 24 il F
AT, Al A REVR ,2012,30(4) .70 - 74.

DU Lianzhu, YANG Jidong, ZHANG Keqgiang, et al. A
review on research of ammonia inhibition in anaerobic
digestion[ ] ]. Renewable Energy Resources, 2012, 30
(4):70 =74 (in Chinese).

BRI, B, AN, A R R A RS R
TAREEAT )], hIEVEA,2018,36(3) 78 - 82.
CHEN Zhiyuan, GONG Yabin, ZHAN Ouru, et al.
Operation analysis of chicken manure biogas project with
high concentration and high ammonia nitrogen [ J ].
China Biogas,2018,36(3) .78 —82(in Chinese).
ISSAH A A, TELESPHORE K. Impact of volatile fatty
acids to alkalinity ratio and volatile solids on biogas
production under thermophilic conditions [ J ]. Waste

Management & Research,2020,39(6) .1 —8.

- 111 -

EFEE AR (1963 - ), 5 ez A, i,
IR TR, 32 2 N F A LK T4 5t AL
TR

E — mail: liyuezhong@ wellegroup. com

Wes B #2021 04 - 16

&[5 B #7:2021 - 04 - 29

(i - A )



