3D-AeroDry® - 3D printing based vertical drying of sewage sludge

Ije Pikaar' , Shao Yap?, Ryan Trinne?, Markus Fluggen', Jouke Boorsma?, Henry van Veldhuizen?

1. IPMF Technologies Pty Ltd, Brisbane, QLD, Australia, i.pikaar@ipmf.com.au, 2. City of Gold Coast, Gold Coast, QLD, Australia,
3. AquaMinerals B.V. The Netherlands, boorsma@aquaminerals.com

Introduction

IPMF Technologies is a start-up company located in Brisbane (Australia). Our mission is to transform sludge - a costly by-
product of wastewater treatment - into a valuable resource. Under the name 3D-AeroDry®, we have developed a technology to
unlock the potential of sludge as carbon-capturing commodities and energy-positive feedstock, paving the way for more

sustainable, cost-effective wastewater treatment worldwide.
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Figure 1. (Left) Visual representation of vertical drying using 3D-AeroDry® and (right) simplified schematic representation of basic design for producing vertical thin sheets of sludge. A variety of design options are possible.

What is unique about 3D-AeroDry®

v’ Using 3D printing to mimic the ‘hanging out your laundry to
dry’ principle — 3-dimensional vertical drying.

v" Low-cost, compact and modular design.

v" No external heat input needed: heat derived from sensible
heat of the air.

v Energy-positive feedstock for renewable energy generation,
hydrogen and biochar.

v In-situ pelletizing step: no dust.

v/ 3D-AeroDry® can be coupled with creating profitable
carbon-capturing industrial IPMF commodities.

v’ Easily retrofitted into existing greenhouses - adaptable for

integration with waste heat and heat pump systems.
Technology demonstration

Figure 2. (left) IPMF carbon capturing commodity prototype. Displayed for demonstration purposes only. A wide variety
of industrial profitable commodities can be made. (right) In-situ produced uniform dry sludge pellets.

Results to date

Sludge management represents one of the City of Gold Coast
(City)’s largest operational costs. The City has partnered with
IPMF Technologies to establish a DEMO plant. The DEMO trial
aims to serve as a “proof of concept” to enable the City to
assess the economic benefits upon full scale implementation.
The DEMO plant can handle 0.4-4 wet tonnes of sludge in batch
at solids contents of 12-16%.

holding tank, (6) progressive cavity pump, (7) 3D printer, (8) vertical printer nozzles, (9) 3D sheets of the under/over
conveyer belt system, (10) ceiling fans, (11) end wall exhaust fans, (12) dried sludge harvesting unit, (13) dust
extraction unit, (14) channel for dried sludge / flexible screw conveyer, (15) dried sludge storage tank, (16) site
office.

Figure 3. 3D-AeroDry® DEMO plant at Coombabah sewage treatment plant, Gold Coast, Australia.

Performance assessment started in June. Key findings so far

include:

v Final sludge solids content of > 85% within 2 days, without
external heat during winter.

v’ Power requirements of 3D-AeroDry® are <200 kWh per tonne
water evaporated, enabling an energy-positive sludge
gasification / pyrolysis solution.

v’ Vertical sheet's structure allows for sludge to form uniform
dried pellets that can be collected via vibration.

v" No dust, CH, and H,S formation throughout the process.
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Figure 4. Example of 3D-printed sheet of sludge with a uniform thickness.
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Figure 5. Vertical drying can achieve >85% volume reduction without external heat within 2 days.
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