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Case Analysis of Operation and Carbon Footprint Characteristics of Sludge Thermophilic
Anaerobic Digestion Project

ZHAO Gang"?, TANG Jianguo', XU Jingcheng’
(1. Shanghai Urban Construction Design and Research Institute {Group) Co. , Ltd. , Shanghai 200125, China;
2. College of Environmental Science and Engineering, Tongji University, Shanghai 200092, China)

Abstract Hyperion wastewater treatment plant (WWTP) , one of the largest-scale WWTPs on the west coast of the United States was
analyzed in this paper. Specifically, the characteristics of sludge quality, treatment process, and operation of thermophilic anaerobic
digestion were analyzed. Furthermore, the energy balance and carbon footprint of the whole process of sludge treatment and disposal
was evaluated. The results showed that the thermophilic sludge anaerobic digestion process run stably with high degradation rate of
organic matter and low net energy consumption, which lead to a prominent carbon emission reduction effect. The end-product of
thermophilic anaerobic digestion is resourceful for land use. The carbon footprint of thermophilic anaerobic digestion of sludge + land
use is =179 kg CO,/(t DS), which can be considered as a carbon neutral treatment process.

Keywords sludge treatment thermophilic anaerobic digestion land use energy consumption carbon footprint
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Fig.5 Energy Consumption and Carbon Emission for Sludge Treatment Unit ( Without Considering the Carbon Offset)
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Fig. 7 Relationship between Transport Distance and Carbon Emission

THAL P Pz 1A X ELAT 50 0 5 e 452 B B[] A4 4
A5 DRI TR A5 O A5, T Ak T e 3 i B T4 5t
TR EAR P BT W A2 AR v A R K
15 Ve R TR A A6 A v REAE AT, [ B 2 g
VRIS HATT , 38 2o VA SR FH T AT T b R T 1 1 B
FE, 2 A AR N IR RME B, [RIAE M 75 877 4 1 R
FHP=HE B R MR AT G ™ A i B HE S . AT
T, 75 U8 T TR AR Ak + R A Ak R Ak 5K
KRR BE T2 B &2 38 -179 kg CO,/ (1 DS)

[ 1] HE, TERE, 27, % SRE&T65 C)REHLR
GeRah )], ThEREERE, 2017, 37(7) : 2527-2535.

[2] LEON D C, JENKINS D. Removal of fecal coliforms by
thermophilic anaerobic digestion processes[ J]. Water Science &
Technology, 2002, 46(10) ; 147-52.

[ 3] ¥R J5KALBE T5 IR EHE ML BT 5B st [ )],
%iKHEK, 2015, 41(2) . 32-35.

(4] Fmfk, &bei, 8P FOpisTs KRB 5 IR A TH L &R

(5]

(6]

(7]

[8]

(9]

[10]

GBI T]. P EZ KK, 2012(4) 15254,
RBeAE. BOKR T2 A5 R AT AL IS TR ()], 4
JKHEK, 2020(8) ; 52-56.

I, MR, BRI, . AT KR TS e KA
RGBT HT]. HEZ%KHK, 2013, 29(9) : 33-37.
KR, EF, B & T5KI5 U R RS PR EE e
WWFFE[ )], gokdk, 2015(8) : 33-37.

ZHAO G, GARRIDO-BASERBA M, REIFSNYDER S, et al.
Comparative energy and carbon footprint analysis of biosolids
management strategies in water resource recovery facilities[ J].
Science of the Total Environment, 2019, 665. 762-773. DOI.
10. 1016/j. scitotenv. 2019. 02. 024.

MURRAY A, HORVATH A, NELSO K L. Hybrid life-cycle
environmental and cost inventory of sewage sludge treatment and
Environmental
Science and Technology, 2008, 42(9) : 3163-3169.

PRADEL M, REVERDY A L. Assessing GHG emissions from
The method behind
GESTABoues tool [ C]. Rennes: Orbit Global Assessment for

end-use scenarios; A case study from China[ J].

sludge treatment and disposal routes:

Organic Resources & Waste Management, 2012.

(E#% 63 )

[12] GRYTA M, TOMASZEWSKA M, KARAKULSKI K. Wastewater
treatment by membrane distillation[ J]. Desalination, 2006, 198
(1/2/3) ; 67-73. DOI; 10. 1016/]. desal. 2006. 09. 010.

[13] AL-OBAIDANI S, CURCIO E, MACEDONIO F, et al. Potential
of membrane distillation in seawater desalination: Thermal
efficiency, sensitivity study and cost estimation[ J]. Journal of
Membrane Science, 2008, 323(1). 85-98. DOI. 10. 1016/j.
memsci. 2008. 06. 006.

[14] KHAYET M. Membranes and theoretical modeling of membrane

distillation: A review [ J]. Advances in Colloid and Interface

[15]

Science, 2011, 164 (1/2): 56 - 88. DOI; 10. 1016/j. cis.
2010. 09. 005.

QTAISHAT M, MATSUURA T, KRUCZEK B, et al. Heat and
mass transfer analysis in direct contact membrane distillation[ J ].
Desalination, 2008, 219(1/2/3) . 272-292. DOI. 10. 1016/].
desal. 2007. 05. 019.

WEN X, LI F Z, ZHAO X. Filtering of low-level radioactive
wastewater by means of vacuum membrane distillation [ J .
Nuclear Technology, 2016, 194 (3). 379 - 386. DOI. 10.
13182/NT15-74.



