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Transitioning Wastewater Treatment Plants toward Circular
Economy and Energy Sustainability

Wastewater * Increasing trend to recognize sludge

(and WW) as valuable resources.
(Water, P, N, org. C,..)
* 80 to 90 % P- removal at most of the
treatment plants in central Europe
(having no P - ores)

Nutrients ~ | ECOrK
An water :
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Directives

* Council directive 86/278/EEC on the protection of the environment, and in
particular of the soil, when sewage sludge is used in agriculture

* Directive 91/271/EEC on urban waste water treatment

Sludge arising from waste water treatment shall be reused whenever
appropriate. Disposal routes shall minimise the adverse effects on the
environment.

* Art. 96.4 Act from 14 December 2012 (law on waste)

Usage of municipal waste is possible only if they’re stabilised and Frepared directly
to it’s purpose and way of use, especially by biological, chemical, thermal or any
other treatment that decreases tendency to rotting or eliminates threat for human
health and environment.
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Patogens to be removed.

Species of parasites which have to be
detected:

* Ascaris sp. — human parasitic

: : roundworm
* In Poland one pathogenic bacteria . . _
species is considered: Salmonella * Trichuris sp. — human whipworm

* None living cells of salmonella can . Toxocara sp. — animal (mostly cats
be detected in 100g sample of  _ 4 dogs) parasitic worms

municipal sludge
e Parasites and eggs acceptable
content=0

Pathogenic bacteria acceptable
content
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DELIVERABLE: D12.2
Basic engineering of e-beam sludge processing line

o W (127 W) Timascale

i_ . /—s‘“-\‘HzQ * Accelerator
ol = = 1 MeV to 10 MeV,
J — preferably 1-3 MeV
- * Radiation dose
o 5 kGy to 20 kGy
* Yield 2.8 t/h (d.m.7.4%
- = 6 kGy - 8000 h/year
- [:f; -  TRL 4. Technology is
jﬁ};i . validated in lab.
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MILESTONE: MS59

Approval of basic engineering
VALIDATED BY DESIGN OFFICE

* Basic engineering has been based on
- documents elaborated by licensed
designers according to the

APORT BASIC ENGEENERING requirements of construction permit
s S following ~ Polish ~Law, adopting
gt o . ool Environmental Impact Assessment
o by (EIA) Directive (2011/92/EU as
amended by 2014/52/EU), has been
B o e e elaborated and is attached to this

Report.
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EB installation for sludge treatment

astewater treatment plant (WWTP) ga
biclogical purified water
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Accelerators

Producer EB-Tech |BINP Wasik Vinvirad Waxi El|IBA
Parameter Eorea Fussia USA France Pont, Belzinm
China
1 2 3 4 5 6
Type of | ELV-8 ELV-8 - AB3.0
accelerator
Type of HV | Transfor. Transfor | HV Transfor. Voltage Yoltage
DOWET without without fransform. | 1solated multipli- multipli-
supply CoTe core core cation cation
HV isplation | SF& 5F6 - SFh S5F6 SF§
Energy 25MeV  [25MeV | dol MeV | 3 MeV 3 MeV 3 MeV
Current 40 mA 40 mA - 15 mA 34 m4a 34 ma
Beam power | 100 KW 100 EW 100 EW 100 KW 100 EW
Seanwidth | 1.6m 1,6 m -
Hight 6300 mm -
Efficiency 70 % 70 % 70 % 70 % 30-60 "o 30-60 %
Basi spare | Cathode Cathode Cathode Cathode Cathode Cathode
parts Ti fmil Ti fioil T1 foil T1 foil Ti foil Ti fiodl
Vacuum Vacumm Vacuum Vacuurmn Vaomm Vacunm
pump Pump pamp pamp pump pup
Tetrode Temode
Cost 0,85 M5 0,793 M§ | - =2 MEunro
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Component pieces were tested with one another , therefore we may consider that TRL 4 has been
achieved.

Basic engineering is based on documents elaborated by licensed designers according to the
requirements of construction permit following Polish Law, adopting Environmental Impact
Assessment (EIA) Directive (2011/92/EU as amended by 2014/52/EU).

 Basic Engineering provides all data needed for technical design of pilot plant what is requirement to
movr technology to TRL 5 at which technology is validated in relevant industrial environment. At
TRL 6 technology has a fully functional prototype or representational model. After its operation
technology will move to TRL7System prototype demonstration in operational environment. Next
TRL7 comes — System is complete and qualified and it is a proof that it passed all assumed
requirements and possess declared advantages over other completive solutions. Technology moves to

 TRL9 — actual system proven in operational environment. Next step is commercialization.
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Conclusions -

 DELIVERABLE: D12.2 , Basic engineering of e-beam sludge processing line” has been elaborated.

« MILESTONE: MS59 , Approval of basic engineering” BE has been validated by a design office.
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