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Ratio of Havana’s MSW in 2003

Hotels & 
Restaurants

1%

Industrial
14%

Construction
10%

Bulk Waste
11%

Market Waste
2%

Commercial
3%

Domestic
59%
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Havana’s Daily MSW Generation in 2003

Hotels & 
Restaurants 

26 ton

Industrial 
364 ton

Construction 
260 ton

Bulk Waste 
286 ton

Market Waste 
52 ton

Commercial 
78 ton

Domestic 
1533 ton
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#��$�����'��$����

� Direct Combustion MAIN PRODUCT ��� � Thermal Energy

� Thermo-Chemical Conversion MAIN PRODUCT ��� � Charcoal, Syngas

� Bio-Chemical Conversion MAIN PRODUCT ��� � Bioethanol, Biodiesel, Biogas, 
Methanol

� Briquetting MAIN PRODUCT ��� � Dense Combustible Briquettes 

• Composting MAIN PRODUCT ��� � Compost (Fertilizer)

• Recycling & Converting MAIN PRODUCT ��� � Metal, Glass, Plastics, Paper, 
Oils, etc 

• Extracting MAIN PRODUCT ��� � Material & Components for Industrial 
Applications 

• Cleaning & Special Treatment MAIN PRODUCT ��� � Construction & Building 
Material 
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(Natural Gas ~40MJ/Nm 3).
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Constant biomass 
production through 
continuous feeding 

Reactor is filled 
continuously with fresh 
material

Continuous

Unstable biogas 
production

Suitable for small 
plants with seasonal 
substrate supply

Substrate in closed 
reactor during whole 
degradation period

Batch

Higher energy input
Temperature 
control

Shorter process time, 
higher degradation, 
faster rate

Digestion temperature 
between 50 and 65 oC

Thermophilic

Low energy input
Longer process time, 
slower rate

Digestion temperature 
between 25 and 40 oC

Mesophilic

Minimal energy 
input

Long process time, 
very slow rate

Digestion temperature 
around 20 - 25 oC 

Psychrophilic

Higher energy 
input, lager reactor

Better mixing 
possibilities

Dry solids content of 
< 15%

Wet

Restricted mixing 
possibilities

Compact, lower 
energy input, better 
biogas quality (<80% 
CH4), maintenance 
friendly

Dry solids content of 
> 25-40%

Dry

DisadvantagesAdvantagesDescription
Digestion 
Process

�	�����������
����	�����������
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BTA

80 – 120 Nm3/ton

LINDE Wet
Around 100 Nm 3/ton

LINDE Dry
around 100 Nm 3/ton

COMPOGAS
around 130 Nm 3/ton
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DRANCO
110 – 200 Nm3/ton

VALORGA
80 – 160 Nm3/ton
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� Up to date, more than 2 million tons of MSW 
was treated with Valorga process

� Process designed for treatment of mixed 
MSW

� Valorga process plant consists of 5 units
1 MSW Reception and Preparation Unit
2 Anaerobic Digestion Unit
3 Biogas Storage and Treatment Unit
4 Biogas Utilization Unit
5 Compost Curing Unit
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1 MSW Reception and Preparation Unit;
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2 Anaerobic Digestion Unit
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3 Biogas Storage and Treatment Unit;
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4 Biogas Utilization Unit
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5 Compost Curing Unit
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