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About the City of Vancouver

• Third largest metropolitan region 
in Canada 

• Third largest port in North 
America.

• Owns and manages $25 billion 
(CDN) of infrastructure including 
facilities, parks, streets (above 
and below ground)
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Challenge Statement

• In 2019, the City’s residents, businesses, and 
institutions threw away 334,000 tonnes of garbage

• The City is seeking innovative, functional, and scalable 
solutions that will support its goal to be zero waste by 
2040 

• It is also seeking lower carbon construction and 
circular economy solutions through its Climate 
Emergency Action Plan
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What We’re Looking For

• Low-cost, high impact solutions that help eliminate 
disposal of solid waste to landfill or incinerator

• Alternative recycling, food rescue & recovery, biogas & 
biofuel production, and fleet material recycling (e.g. 
batteries, oil, metal, composites)

• TRL 6 to 9, must meet safety & regulatory standards
• Investment payback/cost recovery < 5 years
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If You’re Technology is Chosen

• Test your technology at 
the Zero Waste 
Demonstration Site

• Conduct a demonstration 
project with the City of 
Vancouver through 
Project Greenlight
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Energy from Waste

Used Cooking Oil Collection 
from your household

LCBA Pitch Session 8
Municipal Waste Reduction and Reuse

Vienna/Vancouver, 2 March 2022
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Let‘s start saving?
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4 steps to a cleaner environment
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What‘s now

Source of images: “What to do with fats, oils and grease (in your home)” on http://www.metrovancouver.org/grease

http://www.metrovancouver.org/grease
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What could be

Source of images: Münzer Bioindustrie GmbH
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You have everything at home
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We take care of the rest 
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Our company at a glance

2

Company locations on 3 continents

More than EUR 260 million annual turn over with more than 330 employers

One of Europe's leading collectors and traders of Used Cooking Oil (UCO)

Pioneer in the implementation of holistic waste collection and treatment systems

One of the largest producers of waste-based biodiesel in Europe

More than 30 years of finding and offering individual solutions for your waste disposal problems
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Our service at a glance

3

Biodiesel production

Gastronomy service & Used Cooking Oil Collection

Liquid waste disposal

Cable and Electronic Waste

Super Suction

Clean & reliable Cleaning solutions



Let's stay connected

Head of Corporate Communication & Public Affairs
Münzer Bioindustrie GmbH

M: +43 664 8267903
E: harald.sigl@muenzer.at
H: www.muenzer.at

Harald Sigl

mailto:harald.sigl@muenzer.at
http://www.muenzer.at/


Earth Rescue Era



R E D E M P T I O N ©® technology and output

• The R E D E M P T I O N©® system is a complex and
tailored process of pyro-gasification of plastic
waste (also mixed organic matrix plastics) and
others kind of waste with the possibility of scarce
and economic recovery(e.g., C&D as carpet).

• Thanks to the thermal degradation of the material,
which occurs in the absence of oxygen; complex
organic molecules are separated into smaller
molecules and then into gas.

• A part of them remains non-condensable gas
while the remainder is used for the production of
fuel oils with a low sulfur content < 1% (crude oil)

• The different process outputs can be re-used
internally or put on the market:

• syngas for production of energy and steam,

• crude oil can alternatively generate motive
power or be reused in the petrochemical sector,

• Inert as ashes can be reused in the construction
and / or cement sector.
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Catalization
Pyro-

Gasification
Start

Waste 100%

GAS 90%

NON-
CONDENSABLE 

GAS 52,3%

Selling

Internal use

CRUDE OIL 37,7% SellingINERT MATERIALS 
10%

(ash)

Innovative technology able to improve the value of the end of waste and 

post-consumer plastic materials that is alternatively impossible to recover 

according to the circular economy principle

Average value of output obtained from test on Urban Plastic Waste from municipal companies in an Italian region
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R E D E M P T I O N©® is a scalable and modular solution that can be tailored to satisfy specific Customer’s requirements so
long as the plants are suitable for treatment of generic plastic and organic waste generated by municipalities without any
selection (e.g. OFPP, multilayer plastic waste, C&D) as well as specific plastic generated as outcome of industrial processes

REDEMPTION ©® industrial plants

Operations: able to operate 24/24 7/7, can guarantee a very
high continuity of service.

Two period of outage for maintenance activities, more than
330 fully operative days.

Capability: starting from 3 ton/h of material processed by a
single plant, Scalable Operative capability

REDEMPTION©® plants are a solution based on pyrolysis that
transform plastic waste, with a very high environmental
impact, into simpler components (liquid, gaseous and solids)

that can be fully re-used

R E D E M P T I O N ©® Applications and operative capability
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Case History

PILOT

Different batch of plastic
waste from post-
consumer and industrial 
plastic waste was treated 
in order to validate the 
process in the various 
types of application. 

The tests carried out on 
the pilot plant form the 
basis for the design and 
installation of the industrial 
plant to be built

PROJECT

Several pyrolysis plants 
have been designed for 
the treatment of plastic 
waste following the tests 
carried out

PYRO-GAS plant

REDEMPTION plants 
designed for 
thermochemical 
conversion of refinery 
sludge in energy and 
reduction of industry 
environmental footprint

VIDEO

The video demonstration 
of the system's plastic 
waste treatment process

https://youtu.be/sBW4VZ5geQ
0

https://youtu.be/sBW4VZ5geQ0


R E D E M P T I O N©®: realising a turning point in the recycling of plastic waste and post-
consumer products/materials, supporting the Extended Producer Responsiblity Policy 
(ERP)
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The present: key 
elements

•Currently, waste
management systems 
for used and waste of 
plastic materials are 
inadequate and 
scant. 

•The entire life cycle 
of the plastic 
produced in 2019, 
from the expenditure 
to make it to that to 
smart it, generated a 
social cost of almost 
four trillion dollars.

•Every year, more 
than 11 million tons of 
plastic are dumped 
into the seas and 
oceans, threatening 
marine life and 
damaging important 
economic sectors 
such as fishing or 
tourism.

•The plastics industry 
cannot be wiped out

Laws and 
government

•Pressure from 
governments and 
indipendents to move
towards safe and 
recyclable plastic
products in a truly
circular economy

•Many public subsidies 
will go to investments 
in innovative 
technologies for 
responsible waste 
recycling.

•All industrialized
continents are 
moving suggesting to 
the governments a 
wide variety of policy 
instruments with 
Extended Producer 
Responsability (EPR) 
as a key element

State of things of 
plastic products 

recycling

•Very difficult to 
recycle urban plastic
waste its due to their
multi-material
composition

•Implementing
«green» products  
means results both in 
terms of quality and 
revenue of "green" 
products far below 
expectations

•Despite the 
objectives of 
increasing the 
amount of recycled 
plastic post-consumer 
and waste that some 
entrepreneurial 
associations have 
predicted, actually 
there has been an 
increase in the 
disposal in landfill and 
incinerators of that 
materials

Innovation project 
to optimize 
resources

•A lot of resource are 
lost driving plastic
waste and post-
consumer products in 
landfill or incinerators

•The R E D E M P T I O 
N©® pyrolysis plant is
able to close the loop 
about the circular
economy

•Re-use waste as
resource minimize
environmental
impact from them

•Producing crude-oil 
by R E D E M P T I 
ON©®reduce the 
extraction of a finite 
resources

•Certification system 
cover the needs of 
the 
market/governments 
about the EPR 

Business and job 
generation

•Development of new 
R E D E M P T I ON©®
plants means keeping 
the surviving of the 
market and to 
increase in jobs as
well

•Creation of a new 
eco-source of 
income from the 
plastic waste

•Profits coming from 
business of a different
nature

•Opportunity to 
reduce 
environmental
impact in the world 



Waste-to-Energy (WTE) describes a variety of technologies that convert waste into either
heat or electricity. Mass-burn incineration is the most common WTE technology even if
there are some mass-burn incinerators in the world that simply burn garbage and
provide no energy recovery.

R E D E M P T I O N©® goes over
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INERT 
MATERIAL

Incineration
Mass-burn combustion of waste

occurs in an oxygen-rich setting with
minimal prior sorting or preparation.
The resulting heat is missing to
produce just ash.

INERT 
MATERIAL

STEAM/HEAT 
(Energy)

Thermo-valorizer (waste-to-energy
plant)
It is a waste disposal plant that uses an
incinerator-like incineration process,
but unlike the incinerator, it transforms
the heat produced by combustion
into electrical energy.

INERT 

MATERIAL

GAS 
(Energy)

CRUDE 
OIL 

Pyro-Gasification
Gasification is a process that converts
any material containing carbon into
syngas in the controlled presence of
oxygen temperatures of 900–3,000°F
(4801,650°C), pyrolysis is a form of
gasification that occurs at relatively
low temperatures of 600–1,400°F (300–
760°C) in the absence of oxygen
break the feedstock molecules apart
and recombine them into syngas with
controlled emissions impact



Impact on GHG emissions: Pyrolysis is an environmentally 
sustainable solution for management of plastics waste
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Comparison of 1 ton of virgin plastics with three end-of-life options

Comparison between pyrolysis and incineration of mixed plastic waste

Comparison between plastics production from pyrolysis oil and naphtha

-2..3t CO2e/t

incl. energy substitution

Source: BASF - LCA ChemCyclingTM

Comparison of CO2emissions [kg 

CO2e/t plastic] in different scenarios
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Business Approach

Incremental Approach (higher Customization, greater adherence to Customer Needs)

Feasibility

➢Analysis of 
Customer Needs

➢Technology 
assessment

➢Project Definition

Proof of 
Concept

➢Pilot Project 
implementation

➢Economic Feasibility

➢Large scale analysis

Proof of Value

➢Large Scale 
Demonstration 
project

➢Full-scale Road 
Map

➢Strategic 
Partnerships

12 - 18 Months9 -12 Months1-3 Months



R E D E M P T I O N ©® Investment and Business

Pilot plant – 500 kg/h input

INCOME STATEMENT 

estimated
YEAR 1 YEAR 2 YEAR 3

$ In % $ In % $ In %

Revenues from sales and 

services
2.470.556 98% 4.744.421 98% 6.635.589 98%

Change in WIP  stocks 49.411 2% 94.888 2% 132.712 2%

REVENUE 2.519.967 100% 4.839.309 100% 6.768.300 100%

Var% (YoY) 92% 40%

Total operational costs (1.537.894) -61% (2.196.775) -45% (3.631.548) -54%

Var% (YoY) 43% 65%

EBITDA 982.073 39% 2.642.534 55% 3.136.752 46%

First step Industrial Plant 3.000 kg/h input
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INCOME STATEMENT 

estimated
YEAR 1 YEAR 2 YEAR 3

$ In % $ In % $ In %

Revenues from sales 

and services
11.535.479 98% 32.075.162 98% 49.766.915 98%

Change in WIP  stocks 230.710 2% 641.503 2% 995.338 2%

REVENUE 11.766.188 100% 32.716.666 100% 50.762.254 100%

Var% (YoY) 178% 55%

Total operational costs (8.570.821) -73% (14.035.571) -43% (25.839.394) -51%

Var% (YoY) 64% 84%

EBITDA 3.195.367 27% 18.681.095 57% 24.922.860 49%

Estimated capital investment $ 3.500.000 Estimated capital investment $ 13.000.000 

The following estimates have been drawn up on the basis of experience and design studies conducted on
cases of municipal waste management companies in Europe relating to cities similar to the city of
Vancouver in size, population and standard of living.



H.S.H. Service: The Company
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HSH is an Italian SME specialized in the design,

development and commissioning of industrial

plants for plastic waste recycling based on

thermochemical processes

Exploiting the technical and managerial skills

of the team gained in different industrial

sectors spanning from Chemical up to

Aerospace&Defence, HSH is able to respond

to all the technical and operative needs

provided by the Customer building tailored

solutions.

In particular, by merging the experience in the

spinning of polyolefin materials and

experience in the regeneration of the same

materials from industrial production waste or

waste, a virtuous structure of reuse of plastic

materials and its derivatives has been

implemented.

The solutions provided by HSH Service satisfy

both to the waste management needs of a

municipality and the specific needs of plastic-

intensive industries

R&D
Research and 
development in 
innovative technologies

Space & 
Defense

Development of 
georeferenced 

monitoring and control 
applications

R E D E M  P T I O N 
©®

Recovery and 
management of 
industrial and urban 
plastic waste

EngineeringEngineering support

Activities



R E D E M P T I O N©® team
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R&D Manager                                
43 years old

•Over 10 years of 
engineering 
experience in aircraft-
space, high skills 
developed in 
monitoring, control and 
analysis of 
georeferenced data

Coordinator 
Development 
Project

36 years old

•Since the beginning of 
his professional 
activities, positioned 
himself at the boundary 
between industry and 
finance, gaining a 
deep experience in 
important entities of 
both sectors, hence 
consolidating wide 
operational skills

Technical Project 
Manager

56 years old

•Engineering training, 
thirty years experience 
in multinational 
companies in the 
energy industry where 
he held key and 
decision-making roles

Innovative 
Technologies 
Manager

60 years old

•Engineering training 
has always worked in 
the energy industry 
developing and 
creating pyrolysis plants 
for innovative purposes

Marketing Manager

47 years old

•More than twenty years 
of experience in the 
Recycling Industrial 
Marketing of innovation, 
Customer relations, Sales 
Marketing Strategy and 
Coordination



Münzer Bioindustrie GmbH Place holder
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Sustainablewasterecycling



Problem

Inorganicwaste

Plastic, glass, metal, paper and cardboard packaging

POLLUTION COSTS

From management, logistics and disposal activities



Solution

CircularEconomy 
onalocal scale

A sustainable model for 
management and

recycling

VOLUME REDUCTION

LOCAL RECYCLING

DIGITAL PLATFORM



Volumereduction- Ecotrix

Patented Shredding Technology

Reduces the volume of: PLASTIC,GLASS, METALS, CARDBOARDof the 95%

OPTIONAL: Semi-Automatic and Automatic differentiated collection, IoT

Input 0,5 Liters

Output 50 Liters

Input 0,5 Liters

Output 160 Liters

Input 2 Liters

Output 160 Liters

Input 2 Liters

Output 50 Liters



Localrecycling

Characteristics:
→ Size about 2000 square meters.
→ catchment area of about 5 kmARRIVAL 

ACCEPTANCE

SELECTION

HOMOGENEOUS 

MATTER

NEWPRODUCTS

PROCESSING



Digitalplatform

Frido

IDENTIFYTHE 

PACKAGING

TRACEABILITYAND 

GEOLOCATION

PERSONAL KPI, 

GAMIFICATION, 

AWARENESS, 

AWARDS



Localrecyclingchain

5km



Competition

CONVENIENT

EXPENSIVE

ADVANCEDTECHNOLOGY
&

LOCAL INTEGRATEDCHAIN

POORTECHNOLOGY

&
NOINTEGRATEDCHAIN



BuyerChallengeFit

Zero Waste 2040 primary objective:
Eliminate the disposalof solid waste to landfill and incinerator

VEC approach priority: Positioning in the FRIECOproposal:

Avoid & Reduce -----------------> Digital platform (TRL6) 

Reuse -----------------------------> Digital platform (TRL6) 

Recycle & Energy Recovery ---> Volume reduction (TRL8)

+
Local recycling (TRL6)



Benefits

COSTS 
REDUCTION

TRANSPORT 

REDUCTION
DIRECT 

REDUCTION 
OFEMISSIONS

MORE 
RECYCLING

SUSTAINABLE 

CITIES

LOCAL COMMUNITY COMPANIES LOCAL ENTITIES

ENVIRONMENTALECONOMICAL

SOCIAL INNOVATION



Needed: preliminary study based on the chosen catchment area.

Cost estimate for Local recycling center (0,5 ton per hour): 
CAPEX ->250K €
OPEX ->300K €/y

Cost estimate for volumetric reduction machines –Ecotrix (per unit): 
CAPEX ->from 2K to 30K €
OPEX ->from 200 to 1K€/y

Cost estimate for sustainable transport vehicles (per unit): 
CAPEX ->from 4K to 20K €
OPEX ->from 500 to 2K €/y

Cost estimate for digital platformin:

CAPEX, OPEX ->based on the amount of users to be managed

Economics



Team

JESSICA PILUSO
JAM&ACC
J unior Account Manager & 

Accounting

DANILOFRISINA
Co-Founder&COO
Chief Operating Officer

ROBERTOFRISINA
Co-Founder&CEO
Chief Executive Officer

GIACOMOCROCE
CFO
Chief Financial Officer

ANDREA BARBERA
NP
Nautical Project

InnovativeStartup pursuant to ItalianLegislative Decree 179/2012

ALESSANDROMARCHESIN
DPD
Digital Platform Developer



PA partnerships

December 2019
FactorYmpresa Turismo
–Change

February 2020
FABRIQQUARTO2019

January 2021
Startup per Milano 

2020

October 2020
SI4.0 2020

€ 26.406,50 € 40.000,00€ 10.000,00 € 45.500,00

February 2022
"Mangiaplastica Project"Reverse Vending Machines 

Ministry of ecological transition

€ 165.000,00



Thanks for the attention 

Contact Details

Contact: roberto@frieco.it, +393474253603

Website: www.frieco.it

mailto:roberto@frieco.it
http://www.frieco.it/

