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A brief history of HSY and chars

2015 - 2017: New sludge
treatment technologies
studied

2014 — 2015: Reseach into
biochar in biowaste
management

Pictures © Luke and HSY

2019 - 2020:
Building sludge
pyrolysis pilot plant

2018 — 2020: Reseach into sludge char
properties and potential uses with Luke
and Gasum

2023 — 2024: Possible
construction of full-scale

plant
2021 — 2022: Piloting phase
and research into promising
sludge char applications
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https://www.hsy.fi/en/sludge-char-project/

Pyrolysis in sludge management

* High teperatures ensure destruction of pathogens and

organic contaminants. Microplastics are also expected to
evaporate.

 The remaining char is composed mainly of carbon (25 %),
iron (17 %), phosphorous (5 %) ja calsium (4 %) [with
current sludge]

 There are still some knowledge gaps concerning the end
product

 The goal of the project has been to study the properties of
sludge char. Now we are moving into pilot-scale.

* Project partners:
— 2018 — 2020: Luke and Gasum Oy
— 2021 - 2022: HAMK
— Research support from Aalto CHEM
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Organic contaminants
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Char structure

« Porousity is little compared to wood-derived biochars

« Surface area = 32 mm?/mm?3 (in wood based chars
100-120 mm?/mms3)

« This is a crucial parameter to many conventional
Pajuhiili uses of biochar

- Small surface area lead to limited effects on water
holding capasity or as a composting amendment
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o Stormwater filtration

‘¢ Bjowaste process amendment and
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__subsequent use as fertilizer
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Piloting sludge pyrolysis 2021-2022

Goals:

» To secure operation across the whole process and to gather user
experience for full scale plant design

« Emission information for environmental permitting
« To determine actual operational costs

« To optimize the process through adjusting operational parameters such
as temperature and retention time and feed mixing ratios

« To learn about the properties of flue gases in order to determine
technology needs for emission control

* Process energy balance
» Waste streams and side products

Future plans:
» Decicions about the fill scale plant to be made in 2022

« Pilot plant to be used as a testing facility for other waste streams
(green waste, horse manure etc.)
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Pilot plant (Capasity 3 000 t/a sludge, 600 t/a green waste / wood chips)

Link to video tour

Sludge Bunker [PYT-10810]
Bunker Extraction Screw [PYT-10H16]

Eccentric Screw Pump for Sewage Sludge [PYT-10P1

Green Waste Storage + Dosing Bunker [PYT-10820]

Rising Screw Green Waste [PYT-10H25]

Thermal Dryer [PYT-20T01

Rising Screw Drier to Buffer Hopper [PYT-20H10)

Acid Scrubber / Exhaust Air Cleaning for Drier [PYT-60C01

Biofilter and Stack [PYT-60F04/05]

Buffer Hopper [PYT-20820) i |~

Screw Conveyor to Feeding Hopper of Rotary Kiln [PYT-20H24|

Rotary Kiln Carbonisation Reactor with Feeding System [PYT-30C01

Bio-Char Extraction Screw (Cooling

Bio-Char Moi !

Bio-Char Screw to Bunl

Syngas Combustion Chamber [PYT-40001

Thermo - Oil Vessel [PYT-40W02] Low Voltage Distribution
Reactor Mixer (Space reservation)) and Control Room
Baghouse Filter [PYT-50F01
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N; Tank]
PAC Big - Bag (Space reservation) ’ ’ /
0?00, Bicar Big - Bag (Space reservation) 7,
\ ":"a‘. Air Cooler for Thermal Oil Loop /
R prpsonatactioa i
Emergency Power Unit}
:'.'-35‘)“\‘ HSY Liquid Gas Tank
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https://www.youtube.com/watch?v=ifDkX0nX-1Y&feature=youtu.be
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