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Domestic Wastewater Treatment as a Net Energy Producer—Can
This be Achieved?

Perry L. McCarty,”" Jaeho Bae,” and Jeonghwan Kim®

TDepartment of Civil and Environmental Engineering, Stanford University, 473 Via Ortega MC 4020, Stanford, California 94305, United States
"Department of Environmental Engineering, INHA University, Namgu, Yonghyun dong 253, Incheon, Republic of Korea

more efficient water and nutrient recovery from wastewater are
important goals in themselves, the focus of this article is how we
can more completely recover wastewater’s energy content.
Wastewater treatment accounts for about 3% of the U.S.
electrical energy load,* similar to that in other developed
countries.” The energy needs for a typical domestic wastewater
treatment plant employing aerobic activated sludge treatment
and anaerobic sludge digestion is 0.6 kWh/m® of wastewater
treated, about half of which is for electrical energy to supply air
for the aeration basins.”* With conventional approaches involv-
ing aerobic treatment a quarter to half of a plants energy needs
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Can two-stage instead of one-stage anaerobic digestion really increase @Cmsmﬂk
energy recovery from biomass?

A. Schievano *, A. Tenca, S. Lonati, E. Manzini, F. Adani

Gruppo Ricicla — Department of Agricultural Environmental Science [DISAA ), Universita degli Studi di Milano, Via Celoria, 2, 20133 Milano, Italy

HIGHLIGHTS

« Two-stage anaerobic digestion should be more productive than traditional process.

« Energy recoveries (Hz + CH4 vs CH4) were compared through a new method.

« Four different substrates at nine different experimental conditions were tested.

« Two-stage recovered 8%-43% more energy than one-stage and never significantly less.
« Deeper research should be addressed to prove the convenience of two-stage approach.
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Formation of granular sludge is formed by bacterial

aggregation. High biomass concentrations can enhance the
hydrogen production rate at high organic loading-rate.
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The highest volumetric rate of —Hz production
(15L/L/h) in the literatures by FCU’s HyMeTek

Time 2004 2007 2008
_— L : : Nanyang Technological
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Univ., Singapore

—
’(/1“\W<orld record

C in peer Journal
Time ?\- p

Commentator Zhang et al.

2012

Journals
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I Biological Problems,
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Sciences
Commentator Shin et al. Show et al. Tekucheva and Tsygankov
Journals Bioresource Technology International Journal of Applied _Blochemlst%and
Hydrogen energy Microbiology
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HyMeTek and Microalgae CO2 Fixation
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Low energy consumption RF plasma-based H, reformer
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APEC Research Center for
Advanced Biohydrogen Technology
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International Association for Hydrogen Energy-Taiwan Chapter
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Secretary’s Office of Asia Bio-HyLinks
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Resource Center for Talent Training in Biomass Energy Technology-
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Research Center for Biomass Energy Technology.
Bureau of Energy, Ministry of Economic Affairs
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[1] Gattrell et al., Energy Convers. Mgmt. 2007, 48(4), 1255-1265.

[2] Alavandi, S. and Agrawal, A., Int. J. Hydrogen Energy 2008, 33(4), 1407-1415.
[3] Cavinato et al., Bioresour. Technol. 2010, 101(2), 545-550.

[4] Lee et al., Bioresour. Technol 2010, 101(1S), 42-47.

[5] Porpatham et al., Int. J. Hydrogen Energy 2007, 32(12) 2057-2065.
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1% FHEH 221 HyMeTek ModulesiE

» Mini BioH,/CH, Production System for Laboratory

Module No./Specification
HyMeTek T01 (52 cm*38 cm*30 cm)
HyMeTek TO1 (60 cm*60 cm*30 cm)

» BioH,/CH, Production System for Mobile Task

-
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Module No.: HyMeTek P35 Y
i

Specification: gy i 1
Size: 6.0 m*2.4 m*2.6 m LT~
Capacity: 3.5 CMD

» Commercialized BioH,/CH, Production System

Module No./Specification 1. HPR: 2.2 m3 H2/m3/d

HyMeTek C1 (50 CMD) 2. Hydrogen Content 48%

HyMeTek C6 (300 CMD) 3. Total COD RE: 90%
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Most important stage to commercialize -
Demo plant (H, =2 m?; CH, =50 m?)
— HyMeTek in Food Factory
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Links

Research Center for Energy and Resources, RCER
Development Center for, GEDC)

http://www.greenenergy.fcu.edu.tw

International Association for Hydrogen Energy
Chapter)

http://www.iahe-taiwan.org

Asia Bio-HyLinks
http://www.asia-biohylinks.org

APEC research center for advanced biohy

http://www.apec-bioh2.org
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" FCU Bio-Ha Car |

FC Micro-Car

Thank you for your attention

http://www.greenenergy.fcu.edu.tw

E-mail: greenenergy@fcu.edu.tw
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