Ragn-Sells’ vision is to be living proof that caring for the
Earth and good business go hand in hand.
Innovative techniques turning waste into
resources
Below are a few examples of innovative technologies from
Ragn-Sells which assist in lowering our emissions and help to
detoxify our biosphere, while enabling a more secure supply
of critical materials to future generations. For this purpose,
we have approximately 35 different patents gathered in our
innovation product portfolio (www.easymining.se). By these
technologies we “mine” from secondary resources to produce raw materials which are much cleaner than mined
primary resources. The concentration of minerals is generally higher in secondary resources than in primary production. We need to take care of the resources we have once
extracted from the ground.

EFFECTIVE RECYCLING OF SECONDARY
RESOURCES TO REACH OUR CLIMATE GOALS

Mining from secondary resources
These technologies help to reduce the impact on the
world by providing sustainable and economical circular
systems for sewage treatment plants and incineration
plants while supporting the fertilizer and agriculture
industries with fossil free and non toxic raw materials.

Extraction of resources vs waste in Sweden
Primary
production:

60 tons
By mining from secondary
resources that are already
in the ecoloop we will be
able to contribute to the
fulfilment of SDG nr 13,
Climate action.

per capita
annually

The focus in policy
development should be
to reduce Sweden’s total
resource requirement

Waste from
households
and industry

2.5 ton

per capita
annually

Policy focus today is to
minimize waste output

Current policy is focused on dealing with downstream issues related to household waste (432 kg per capita
annually in Sweden) and construction and industrial
waste (2.1 tons/capita and year) rather than trying to
solve the ”60-ton question” – Sweden’s total per capita
material consumption sourced nationally and internationally. Such a focus often enables astonishingly
counterproductive solutions to be the most profitable and
prevalent activities.

From end of pipe focus...
Traditionally, secondary resources (wastes) have been
perceived as negative externalities of consumption –
and thus also of production. Current handling of these
resources is therefore an activity that is surrounded
by regulations motivated by minimizing downstream
environmental and health aspects.

Ash2®Salt

Ash2®Phos

The Ash2 Salt process is built upon two preceding steps
a ash washing and metal cleaning step and a second step
for separation of dissolved salts in the wash solution.
Fly ash is washed with water in the first step (3) and out
goes washed ash (4) (residual sand), and the leachate
containing salt and a small amount of metals. Metals are
removed with sulphides from the leachate and thereafter
the liquid with the dissolved salts continues to the salt
separation (3). In step two the salt separation process
takes place and commercial salts, CaCl2 (solution), NaCl,
and KCl are produced in an energy efficient process step.
In addition purified water from the salt separation process
is recirculated to the first step.

The Ash2 Phos process is a wet chemical process which
recovers clean commercial phosphorus products. In addition to phosphorus the Ash2®Phos process can recover
precipitation chemicals and remove heavy metals. In this
manner, Ash2®Phos reduces the need for virgin resources.
The process consists of several successive chemical reactions undertaken in room temperature and atmospheric
pressure. The mass balance of the process is favourable
where all input chemicals become part of the products.
The Ash2®Phos process consists of three steps: a first acid
step, a secondary basic step where intermediate products
are produced, and finally a conversion step where intermediates are processed into final products.

®

®

For our consumption and production systems, such an
approach looks to align a small part of our resource use
with our common goals – excluding e.g. primary production
and enrichment activities.

... to a resource system focus
In formulating effective resource plans we need to assess
governance mechanisms which lead us toward our agreed
upon desired states from a holistic perspective. Understanding that secondary resources are enriched, concentrated materials is important for achieving effective
resource management toward our common goals.
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We need to continue mining primary resources due to an increasing population and trends in
urbanization – but what has been taken out of the ground must be handled with great care.

Effective recycling saves
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Huge societal savings can be achieved when, via functional cycling, secondary resource loops replace the need
for depleting critical primary resource stocks. For example,
1 ton of copper recycled from secondary resources can
substitute the need for the extraction and enrichment of
400-500 tons primary resources.

1 ton recycled copper

Extraction and enrichment of
400-500 tons primary
resources

Achieving the socio-economic goals while applying the prevailing non-prudent use of natural resources is impossible4
If policymakers would see waste as a resource we could support the Paris
agenda and increase the ability for future generations to fulfill their needs.
Lars Lindén, CEO Ragn-Sells Group

Ragn-Sells’ three principles
We need to re-evaluate our steering mechanisms for secondary resources from a holistic resource perspective. We believe
that by following three general rules of thumb one can more effectively govern the management of primary and secondary resources toward effective and sustainable management. One can re-evaluate the current steering mechanisms
for primary and secondary resources by applying these simple principles. See 5 for such an examination.

High potential for secondary resource mining
These savings increase dramatically over time as we
progressively resort to less rich, more complicated, and
increasingly inaccessible primary resource deposits.
For example the grade of copper ore extracted has
dropped dramatically over time from a high of over 25%
in the mid-1800s to about 0.25% today1. Therefore,
to produce the same amount of copper we need to
mine and enrich 100 times more ore today compared
to 150 years ago. This all will lead to 100 times more
waste and will require substantially more energy per ton
copper being mined and enriched. Even with efficiency

Swedish governmental subsidies (direct and indirect)
towards 1 ton metal2

Metal from secondary
sources 0.2 EUR

Metal from primary
sources 221 EUR

measures, such mining and enrichment activities will
demand substantially more energy and material input
to supply our growing societies. The amount of critical
resources will will need to sustain societal transitions
forward (the 4th industrial revolution, a transition to
renewable energy infrastructure, urbanizing regions) are
enormous. Fulfilling these demands and simultaneously meeting our global goals will depend on functional
resource cycling to succeed.

Unbalanced markets

The GHG impact of our resource supply is very substantial.
Mining, enrichment, and production of steel alone generates
5% of our global GHG emissions. As identified in the
recent study Retaining Value in the Swedish Materials
System, “A more circular material system is central to
achieving climate goals. Without change, Sweden’s use
of steel, aluminium, and plastics will give rise to 13
Mt CO2e per year in 2040, which is more than 20% of

– how waste becomes a resource

De facto
replace primary
resources

Decontaminate
circular flows

No debts or hindrances
pushed to future
generations

In general, one can see a shift in the debate from ‘some
resources are finite and will run out if we continue a linear
approach’ toward, ‘the consequences of continuing to
extract resources at this accelerated rate will be unsustainable for society without regard to our running out
of resources or not’. Unfortunately market mechanisms
– for primary resources (mined/harvested) and secondary
resources (“wastes” derived post mining, production,
and consumption) are still derivatives of the traditional
view of secondary resources as waste problems.

A society that embraces the circular economy where waste is looked
upon as a resource that replaces and complements the usage of virgin
resources should simultaneously fulfill three main principles.

Sweden’s total emissions in 2015.” Through more effective resource management, this footprint can be reduced
by 3Mt. in Sweden alone, while significantly increasing
economic value.

Under current governance and policy mechanisms (such
as the current waste hierarchy) taking 1 ton of a secondary
resource that contains, e.g., 3% copper and utilizing it in
a function (e.g. roadworks) that substitutes the need for
a plentiful and low impact resource, e.g. 1 ton crushed
stone, is rewarded just as much as extracting the copper.
In addition to taking a critical and holistic re-evaluation of
the steering mechanisms of current waste we suggest the
following proactive activities which lead toward a reformed
waste hierarchy.

Carbon footprint
As a global community we want to keep from exceeding a
1.5 degree increase in temperature while striving toward
a flourishing society that meets to a high degree the
sustainable development goals. Circulating secondary
resources hold a giant potential in working toward our
climate and sustainable development goals.

Principles for a circular economy

Greenhouse gas emissions in Nordic Countries for
secondary and primary production3
12

Policies going forward

nn Quit the landfilling and spreading of critical resources,
introduce material banks instead where these resources
can be safely stored until extraction is economically viable.
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nn Implement circular procurement strategies with a focus
on the functional cycling of critical resources.
Glass

Aluminium

Primary production

Steel

Plastics

Paper and
Cardboard

Secondary production

nn Address the extreme market imbalances (direct and indirect subsidies) between primary and secondary resources.

Internalizing more externalities will enable existing technology to competitively offer more climate friendly and
sustainable solutions.
nn Reframe the function of waste incineration in a circular
economy from that of substituting other energy and heat
sources (which are less and less fossil dependent) that are
getting rid of the waste problem, to that of enrichment
facilities with additional detoxification functions.
nn Focus on circulating resources in many high value
iterations instead of just focusing on reducing waste.
nn Increase recycling and long term planning to ensure
future access to critical raw materials needed for a fossil
free world and for the digital transformation the world
is undergoing. This need to be a priority in all current
resource streams.

