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Recycling of Resource and Energy from Sewyg/

| »Recovery of Resource and Energy from Sewerage Sludge, in order to ensure
stable treatment and to solve Global Warming
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Tree Chart of Sludge Resources
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Tree chart of sludge resources
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__!. , Sludge Utilization: Compost /,/

Piled type composting

Horizontal shovel type
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‘Quality-of product (3) ————— —

"Heavy metals and other undesirable substances

Management
standard for |[Law for (Note)
Fertilizer Waste disposal [Dioxin prevention of |prevention of .

. . Environmental
management |and Cleaning |management |Heavy metal |agricultural :
law law law accumulation |land standar.d fo.r soil

. . . . contamination
in soil for contamination
agriculture
Content Elution amount [Content Content Content Elution amount
Alkilmercury ND ND
Total Mercury 2 mg/kgDS 0.005mg/| 0.005mg/|
Cadmium 5 mg/kgDS 0.3mg/| 1mg/kg-rice 0.01mg/I
Lead 100mg/kgDS 0.3mg/| 0.01mg/I
Organic Phosphorus 1mg/| ND
Chromium (IV) 1.5mg/| 0.05mg/|
Chromium 500mg/kgDS
Arsenic 50mg/kgDS 0.3mg/| 15mg/kgDS 0.01mg/I
Cyanogen 1mg/| ND
PCB 0.003mg/| ND
Copper 125mg/kgDS
Zinc 120mg/|
Nickel 300mg/kgDS
Selenium 0.3mg/I| 0.01mg/I
Dioxin 3ng-TEQ/g 1ng-TEQ/g
Official Official Only for paddy
standard for |standard for for Ash, Slag, |Standard for |[field
normal normal etc. Soil itself Standard for
fertilizer fertilizer soil itself

The titles of the laws mentioned above are not the full titles.
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Phosphorus
recycling system

Fertilizer produced from
sewage sludge is used for
the production of vegetables
in Gifu, and the vegetables
are famous for their
excellent quality.
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— Problerﬁvithﬁigestionﬁas/

Waste

Gas Burner
—
Desulfurizer
Digestion Boiler for
Tank L} — warming

Digestion Tank
LP Gas Tank Malfunctioning by Siloxane

Problems for utilization

@ Warming facilities and gas tank are corroded by digestion Gas which
contains hydrogen

@ Digestion gas which contains Siloxane creates problem by
crystallization to warming facilities and gas blower.

@ Methane concentration is approximately 60%. Consequently, heating
capacity is lower with about half of the capacity of the city gas.




~Refining Digestion Gas to Bio Natural

Refining Digestion Gas to
Natural Gas (Joint Research)

m 2005

=== Gas refining system ===

Refining Digestion gas to Natural Gas
and commercialization for
car fuel (joint Research)
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Kobe Bio Gas Station -
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- Effective use of Kobe Biogas

* Vehicle for officials Taxi Truck for sludge cake

Garbage wagon

n pipe
sweeping
machines

Kobe city bus Home
dispatch



- Project: Pouring into'the City Gas
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. . Digestion Gas . Acceptance standard value
Properties Unit (Pre-Desulfurization) Kobe Bio Gas by Osaka Gas
Methane Vol% 59.7 98.2 -
Carbon dioxide Vol% 37.0 0.6 =05
Oxygen Vol% 04 0.2 =0.01
Nitrogen Vol% 0.8 1.0 =1.0
Hydrogen Sulfide pPpm 330 <0.1 =0.65
Siloxane mg/Nm3 14.53 0.005LLF -
High rank calorific value M]’/Nlll3 23 .8 39.3 45 -0
Smell mg/Nm3 — - 12~16




Networking of renewable biomass energ




Study on Econemicalﬁjo_rn\%S/Meihae%

Fermentation in Small City
by Suzu City and JIWET (Japan Institute of Wastewater Engineering Technology)

The most important issue for sewage sludge treatment is the
increase of treatment cost. Suzu City, which is located in a coastal
area, expects to face an increase of cost for its sludge treatment.
Suzu City is therefore promoting waste recycling by combining
sewage sludge with other biomass and raw garbage from businesses
to obtain methane fermentation. By using biogas energy to dry
sewage sludge for utilization as a fertilizer, Suzu City expects to
realize important cost saving for sludge treatment and other
biomass treatment. The facility specifications were decided in 2005.
The facility performance has been evaluated since the time it went
into operation in 2007 to 2008. The purpose of this study is to
evaluate the effects of such facility.




/ Location of Suzu City
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Photo.1 Biomass methane fermentation treatment plant in Suzu City.
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—Sludge treatment flow in Suzu City
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Figure 1 Schematic diagrams of biomass methane fermentation treatment facility



~— Possibility of utilizing dried sludge
as a fertilizer

* The results of a pot test show no hindrance for plant growth with
dried sludge. It was also confirmed that dried sludge is
thoroughly useful as a fertilizer.

* Drying conditions has shown and confirmed that dried sludge
meets EPA standards and is totally safe for health.

Photo.2 Results of a pot test showing _
no hindrance to plant growth by dried Photo.3 Dried

sludge. sludge.



most(LCC) and life cycle CO2(LCCO2) impacts
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