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Ratio of Havana’'s MSW in 2003

Industrial Construction
14% 10%

Bulk Waste
11%

Domestic Hw """"
59% .
Commercial
3%
Hotels &
Restaurants Market Waste
1% 2%
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Havana's Daily MSW Generation in 2003

Industrial Construction
364 ton

Bulk Waste
286 ton

Domestic
1533 ton

Commercial

78 ton
Hotels &
Restaurants Market Waste
26 ton 52 ton
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Direct Combustion ;. propuct  1hermal Energy

Thermo-Chemical Conversion ,,nprroouct  Charcoal, Syngas

Briquetting ,nn proDUCT Dense Combustible Briquettes
« Composting ,anpropuct  COompost (Fertilizer)

* Recycling & Converting ,anpropucr  Metal, Glass, Plastics, Paper,
Qils, etc

« Extracting ,,,nprooucr  Material & Components for Industrial
Applications

e Cleaning & Special Treatment ,,\ probUCT Construction & Building
Material
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Volatile Acid forming Bacteria Volatile

Solids Organic Acids

CH4, CO2, H:2
(H20 & H2S) and
other Trace Gases
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Complex organic matter is
decomposed into simple
soluble organic molecules
using water to split the
chemical bonds between the

substances.

Further breakdown of these
smallermolecules into organic
acids, CQO:, H2, sulfide and
ammonia occurs,

Volatile Fatty

ACETOGENESIS

The fermentation products are
converted into acetate, H2

& CO2 by so-called acetogenic
bacteria.

Acetic Acid

—>| UERIEEEES 4

CH4, CO2 and H20

are produced from the acetates,

CO: and H:
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Digestion

Process Description Advantages Disadvantages
Compact, lower
: energy input, better : .
Dry solids content of : : 0 Restricted mixing
Dry > 25-40% biogas quality (<80% |, ihilities
CH,), maintenance
friendly
Wet Dry solids content of Better mixing Higher energy

< 15%

possibilities

input, lager reactor

Psychrophilic

Digestion temperature
around 20 - 25 °C

Long process time,
very slow rate

Minimal energy
input

Digestion temperature

Longer process time,

Hesmplilie between 25 and 40 °C slower rate Lo Sy (fp
Thermophilic Digestion temperature ﬁihﬁgfzgrﬁziig?e’ 'II_'I(Iagr:e(reg':Srrgy e
P between 50 and 65 °C 9 9 ' P
faster rate control
Substrate in closed Suitable for small .
. . Unstable biogas
Batch reactor during whole plants with seasonal .
) : production

degradation period substrate supply

Reactor is filled Constant biomass
Continuous continuously with fresh production through

material

IMTE AG - Poy

vegeimmAsia2@eeding
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PLUG FLOW
% —

Slurry
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BTA
80 — 120 Nm?3/ton

Separator

|

Pulpe!

Hydrodynamic
Removal Systerr

Fermenting
Slurny

iogas
Treatment

Solid Contaminants

Process Wate!

Sediments &
Light Contaminate

Process Wate |

LINDE Dry |
around 100 Nm 3/ton

Compost & Solid Fertilizel

Liquid Fertilize, I

November 07

Exhaust Gas (Waste)

Electric Powe,

IMTE AG - Powergen Asia 2007

LINDE Wet
Around 100 Nm 3/ton

/| Fiare
Stack

Gas Engine
Generator

8
Boilel

Drum Separatol

———— = Dewatering
Tan
Compost & Solid Fertilize!

Gas Engine
Generatol
Flare
Stack

8
Boiler

Waste Watel

Organic Waste

Kompogas Digester

Process Water

COMPOGAS
around 130 Nm 3/ton

Liquid Fertilizer
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DRANCO VALORGA

110 — 200 Nm3/ton 80 - 160 Nm3/top
I

,,,,,,,,,,
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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

MSW Reception and Preparation Unit
Anaerobic Digestion Unit

Biogas Storage and Treatment Unit
Biogas Utilization Unit

Compost Curing Unit

gk~ wbNPEk

November 07 IMTE AG - Powergen Asia 2007
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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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