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GENERAL ASPECTS

MALLORCA

REMARKABLE FACTS

16 June 2016, Rotterdam 8th CEWEP Waste-to-Energy Congress 2016 2

• Extension of the island: 3.640 Km2

• Popullation Census : 869.858 inhabitants(2014)

• Density of population: ≈ 240 inhabitants/Km2

• Municipal waste generation: 2,03 Kg/inhab/day

• Demographic density: double than Spanish average

• Annual tourism input supposes almost 10 million visitors

• Economy based on service sector, with a contribution of ca. 
80 % to the GNP (Gross National Product), being the most 
important economic sector the tourism 

• High seasonality in waste production
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Outdoor composting plants

Transfer Stations Landfill for 
hazardous waste

Bottom ash 
treatment

Sorting Plant 
Anaerobic 
Digestion 
Indoor Composting

Waste to Energy

Disposal of refuse 
from C&D waste 

Solar drying plant 
for sewage sludge
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Indoor Composting Plant
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Waste to Energy
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IBA treatment plant



www.tirme.com 520/06/2016

Process and facilities

Waste to Energy facility & Bottom Ash Treatment Plant

Waste to Energy:
• INPUT: 600.000 tons/year of MSW
• OUTPUT: 125.000 tons/year of 

Bottom Ash
IBA Treatment Plant:
• 10.000 tons/year of metallic fraction
• 115.000 tons/year of mineral fraction16 June 2016, Rotterdam 8th CEWEP Waste-to-Energy Congress 2016 5
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Bottom Ash Metallic fraction (Fe+NFe)

Mineral fraction

ECOARIDO

Process and facility
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Bottom Ash

+/- 125.000 tons/year

Metallic Fraction
+/- 10.000  tons/year

Mineral Fraction (ECOARIDO)
+/- 115.000 tons/year

Ferric <200mm

9.000 tons (88,8%)

Metallic >200mm

500 tons (4,9%)

Non Ferric <40mm

380 tons (3,8%)

Non Ferric >40mm

100 tons (1,0%)

Inox

150 tons (1,5%)

Depending on Demand

To
 r

ec
o

ve
ry

To recycle

0-10 mm

10.800 tons (9,4%)

0-20 mm

104.000 tons (90,4%)

20-200 mm

40 tons (0,03%)

10-20 mm

300 tons (0,3%)

Mass Balance
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Bottom Ash

+/- 125.000 tons/year

Metallic Fraction
+/- 10.000  tons/year

Ferric <200mm

9.000 tons (88,8%)

Metallic >200mm

500 tons (4,9%)

Non Ferric <40mm

380 tons (3,8%)

Non Ferric >40mm

100 tons (1,0%)

Steel

150 tons (1,5%)

To
 r

ec
o

ve
ry

Metallic fraction to recovery

► Delivered to authorized scrap metal recycler, awarded 
through public tender

► Monthly price of the different metallic fractions 
referred to an international index (EUROFER Scrap 
Price Index) showing market trends

► In the case of iron, a discount rappelling is applied 
(according to the quality of scrap) based on monthly 
characterizations

MATERIAL
Average Annual Prices

Fluctuation
2015 2014

Ferric <200mm 33,08 70,42 - 53%

Metallic >200mm 33,08 70,42 - 53%

Non Ferric <40mm 890,54 864,64 3%

Non Ferric >40mm 722,44 811,86 - 11%

Steel 964,04 857,88 12%
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Bottom Ash

+/- 125.000 tons/year

Mineral Fraction (ECOARIDO)
+/- 115.000 tons/year

Depending on Demand

To recycle

0-10 mm

10.800 tons (9,4%)

0-20 mm

104.000 tons (90,4%)

20-200 mm

40 tons (0,03%)

10-20 mm

300 tons (0,3%)

Mineral fraction to recycling
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CE conformity marking of ECOARIDO
► Bottom ash ageing (carbonation) before use: min. 8 weeks
► Since May 2011 CE conformity marking of ECOARIDO. Renewed annually 

through inspection by accredited body (2012-2016).

 Aggregates for unbound and 
hydraulically bound materials for use in 
civil engineering work and road 
construction according to EN 13242

 Aggregates for concrete according to 
EN 12620

► Size classification according to 
intended uses

► Different uses, both private and public.
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Environmental monitoring and control

LEACHATE 
AND SOLID 
MATRIX

Dioxins and Furans (PCDD/Fs) Annually

Metals (Cr, Cu, Mn, Ni, Pb, Zn, As, Cd, 
Hg, Sn, Sb, Cr6+, Al, Ca, V, Mo, 

Se, Ba), anions (F-, Cl- SO4
2-), pH 

conductivity

Every 
3 months

Toxicity and Hazardous 
Characterization under national 

waste legislation

Other POPs

Annually

Periodically
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Junio  2014

Main uses of ECOARIDO

Cement production
(Clinker)

Embankment dam / 
ridge /  landfill sealing 
and closure

Subbase and base 
layers of roads

Roller compacted 
concrete (RCC)

Precast concrete

Bed and covering for 
ducts and pipes

Filler material for 
trenches, drainages and 
Extrados

Noise Barriers



MINERAL-IBA. Uses: Embankment dam / ridge / 
landfill sealing and closure

Top soil cover

Polypropylene geotextile (110 g/m2)

Geosynthetic drain ENKADRAIN® 5004C/5-2s/T110PP or similar

Polypropylene geotextile (110 g/m2)

HDPE geomembrane ATARFIL-HD or similar

Polypropylene geotextile (220 g/m2)

Geosynthetic clay liner BENTOFIX® NSP 4900 or similar

Polypropylene geotextile (110 g/m2)

Compacted remediation liner (aggregate)
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MINERAL-IBA. Uses: Subbase and base layers of 
roads

Stabilized soil Soil-cement
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► Stabilized layers for coronation of esplanades, 
underneath asphalt pavements.

► Stabilized soil: 3% cement; 85% bottom ash; 12% 
water.

MINERAL-IBA. Uses: Cement stabilized layers

Stabilized soil
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Soil-cement used as pavement base for roads, with a bituminous surface placed
on the soil-cement to complete the pavement. It's placed with conventional
asphalt paving equipment.

Soil-cement: 4% cement; 84% bottom ash; 12% water

MINERAL-IBA. Uses: Soil-cement base
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Stabilized soil

Soil-cement
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Base/Sub-base layers of roads

Stabilized soil for 
embankment

Soil-cement under 
asphaltic layer

Ordered within 2014:  82.000 tn 

Road Layers
Layer: Material: (cm)

Transit Asphalt layer 15
Intermediate-Base Soil-cement 25

Subbase Stabilized soil 30
Esplanade Selected soil 30

Note: In red, layers made with BOTTOM ASH

According to Spanish Road 
construction Normative and 

Guidelines (PG3)

MINERAL-IBA. Uses: Subbase and base layers of 
roads
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MINERAL-IBA. Uses: Subbase and base layers of 
roads
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Study of the structural behavior of the main roadway 
constructed between Son Ferriol and Inca Road (Ma-13A), 
made with IBA.

• 4 sections:

• Control (without IBA)
• Stabilized layer with IBA
• Soil-Cement layer with IBA
• Stabilized layer + Soil-Cement layer with IBA

• 36 sensors: Measurement of temperature, tensions/compressions, 
deformations (H/V), humidity,…

• Temp of the bituminous mixture
• Vertical stress at the bottom layer of soil-cement
• Horizontal def. at the bottom layer of soil-cement
• Vertical def. at the layer of selected soil
• Humidity, temperature and selected soil layer 

suction

• Time schedule: 12 months (3 reports: 0-6-12)

• Budget: 75.000 €

• Intermediate results: October 2015

• Final Results: July 2016

Centre for Public Works 
Studies and Experimentation -

Ministry of Development

MINERAL-IBA. R&D – CEDEX Study
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Intermediate results: October 2015

► The behaviour of the different sections 
with IBA are into the regular behaviour of 
conventional materials (According to PG3 
Normative)

► Although Soil-cement section with IBA is 
below conventional section, the evolution 
over time is narrowing the gap.

MINERAL-IBA. R&D – CEDEX Study
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Experimental section

Vertical stress in the selected soil layer when driving a heavy 
truck on test sections
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Roller compacted 
concrete (RCC)

RCC is a special blend of concrete that has essentially the same
ingredients as conventional concrete but in different ratios. It has
lower cementitious materials content (cement and pozzolan) and
less water, making it much drier and essentially having no slump.
RCC is placed in a manner similar to paving.

MINERAL-IBA. Uses: Roller compacted concrete 
(RCC)

Advantages:
• Low maintenance
• Lifespan much higher than other conventional 

paving
• Open to traffic in the short term.
• Excellent performance in streets, highways and 

rural roads for low speed and in car parks, 
industrial areas, storage meadows, parks, etc.

• It's a more environmentally friendly pavement:
 Lower energy consumption (temperature)
 Less artificial lighting
 Use of local materials
 Reuse of secondary aggregates

16 June 2016, Rotterdam 8th CEWEP Waste-to-Energy Congress 2016 23



www.tirme.com 24

Recipe used:
80% Natural aggregate, 20% IBA (0-20 mm)
and a proportion of cement and water.

MINERAL-IBA. Uses: Roller compacted concrete 
(RCC)
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Use of IBA as aggregate filler (among others) in the pre-
homogenization of raw material prior to processing in Clinker in the
manufacturing process of certain conventional Portland. Approx.
10.000 tons/year of bottom ash.

Cement 
production 

(Clinker)

Extraction and Transport 
of PR (limestone and clay)

Pre-homogenization and 
storage

Grinding and 
homogenization

Calcination 
(Clinker)

Grinding and 
packaging
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MINERAL-IBA. Uses: Cement production 



Fly Ash
R&D studiesMINERAL-IBA. Uses: Cement production 
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MINERAL-IBA. Uses: Cement production 
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Non-structural elements such as 
kerbs, paving stones, blocks for 
enclosures, etc.

MINERAL-IBA. Uses: Precast concrete
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MINERAL-IBA. Uses: Filler material for trenches, 
drainages and Extrados
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Let's hope it doesn't turn out that for seeking 
ways out, we ran out of ways in, eh?
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Gaining a commitment to stakeholders ......
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Energy recovery: 604.288 tons

MSW AND 
SIMILAR 
WASTE

REFUSE 
FROM 

SORTING 
PLANTS

DRIED 
SLUDGE

C&D WASTE 
(REFUSE)

RDF

465.881 5.563 14.739 37.731 80.374

ENERGY FROM WASTE

0

100,000

200,000

300,000

400,000

2015

WASTE TO ENERGY PLANT (MWh)

Material recovery and/or recycling: 134.717 tons Energy recovery: 353.552 MWh
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SCRAP METAL AGGREGATES
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Material recovery: 64.022 tons Biological treatment: 71.337 tons

SOURCE-
SEPARATED 

ORGANIC 
FRACTION

BULKING 
MATERIAL

SEWAGE 
SLUDGE 

17.061 16.713 37.563

GLASS PAPER &
CARDBOARD

LIGHT 
PACKAGING 
MATERIAL

22.603 27.511 13.908

COMPOST

0
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15000

2015

PRODUCED COMPOST (Tm)
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ANAEROBIC DIGESTION PLANT (MWh)

ENERGY FROM WASTE

Material recovery and/or recycling: 20.790 tons

Material recovery and recycling: 135.359 tons

Energy recovery: 3800 MWh
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SORTED MATERIAL
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Since 2012 …… Zero landfilling
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Amalia Cerdà 

+34 971 21 29 10

acerda@tirme.com

THANKS FOR YOUR ATTEMPTION

http://www.tirme.com/

mailto:acerda@tirme.com
http://www.aeversu.com/

