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MSW at
Households or
Collection Points

Collection of
mixed MSW

Landfilling

v

Separation at
Source

Separate
collection of
recyclables &
household
hazardous waste
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Separation
Mechanical Treatment

Biological Treatment

Refuse Derived
Fuel (RDF)

Specific Waste
Fractions

L J

Inert Material

Plastic, Paper,
Metal etc.

Organic Wet
Fraction

Incineration

Co-Processing

Landfilling

Recycling

Anaerobic
Digestion

Landfill Gas
Collection
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Pyrolysis / Secure Landfilling
Gasification of Residues

¥

p

Hazardous Waste

o

Further Treatment

-
"

Compost
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Waste-to-Energy Path - Generic Flow Chart 0
Collection Mixed Waste
Activity Callection
Transfer " —
Shation 1 lransfer |
Activity L Sation |
Tramsport .
Activity [ Transpon 3
WASTE DELIVERY INCINERATION FLUE GAS CLEANING ENERGY RECOVERY
Salid
Waste Wiz 1o 1 Tipping hall 5 Ram feeder 13 Flue gas reactor 21 Steam turbine /
:ﬁ“_'l' Ensrgy Lamdei 2 Waste bunker 6 Incineration grate 14 Hydrated lime generator
. 3 Waste crane 7 Primary air fan 15 Activated carbon
L Waste feeding chute 8 Bottom ash bunker 16 Bag filter
9 Bottom ash crane 17 Residue silo (fly ash)
10 Secondary air fan 18 1D fan
it:?_ Sale of 11 Steam boiler 19 Emissions Monitoring
i Energy 12 Boiler safety valve System (CEMS)
20 Stack 14
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Other « 28% Organic

matenal « 53%

» Incineration without adding fuel requires LCV > 1000 kcal/kg

» |ncineration with energy recovery requires LCV 1500 - 1'650 kcal/kg Teﬁmﬁjs . 2;/:. /’
Glass « 2

Plastics « 7
Papec + 6%
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Fraction removed

Prime impacts of removal on remaining waste

Glass, metals, ash, minerals from
construction and demolition waste

Increased calorific value
Decreased quantity of slag and recoverable metals

Paper, cardboard and plastic

Calorific value decreases
Chlorine loads (e.g. from PVC) in emissions decrease

Organic waste from kitchen and garden

Decreased moisture loads
Increased calorific value

Bulky wastes

Reduced effort for shredding waste Hazardous waste

Hazardous waste (e.g. batteries,
electronics)

Reduced effort to remove toxic volatile heavy metals from air
emissions (€.g. mercury)

Reduced concentration of toxic pollutants in slag and fly ash
(e.g. cadmium, lead, zinc)
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Transfer

Station

Manual Sorting

Sorting
Materials

Plastic Bags

tecyclable

Materials
Metal
Plastic

Sell in the local or
, international markets
Textile
Aluminium
Faper and Cardboard

Rosid Sanitary
tesidus
7 Landfill

Terra Select

High Quality

Sell o the local
Compaost Product

Farmer
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Mono-stream
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Fossil fuel

Thermal processes

= BT ¢

- Coal-fired power plant m |
Waste-fired power plant

RDF
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Combustion |

Thermo- :
chemical . Pyrolysis |
Platform Gasification

- Combined heat and power

FEEDSTOCK Platform

(CHP)
" | - Fuels,
BIOMASS Biochemical * Anaerobic digestion
-Chemicals & Materials

Trans-Esterification

Physico-Chemical
Platform




Biowaste Characterization i \

g/

Thermochemical

Properties

Biochemical

Properties

Ultimate Analysis

Proximate Analysis

Heating Value

Ash Analysis

Cellulose

Hemicellulose

Lignin

Protein

Extractives

C,H,N,S, O (% wt.)
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Flare

Biomass

Staget: |- »
Physical Processing

Stage 2:

Pyrocoil

Reactor
{Hearth inside)

Pyrolysis &Gasification

*Heat generation
*‘Power generation
*Chemical synthesis




Biomass Fuel Consumption

10 KW Engine (@ 75% load )

Time Power Output Biomass Weight
1 Hour 7.5 kWh 9 kg
8 Hours 60 kWh 72 kg
24 Hours 180 kWh 216 kg

Note: ~ 1.2 kg biomass per 1 kWh electrical output

Fuel Price Comparison

Price Range Fuel
0.35-0.50 $/kWh Diesel
0.02-0.05 $/kWnh Biomass
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Solar Charger

GAS PIPE

BiogasStove

Desulfurizer

Biogas Rice Coolker

OUTLET PIPE Biogas Bag

g
AC 220V S0HZ Biogas (Generator
Tawo Kinds of charching gas pump, Solar charging oxr AC220%W SO0HZ
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Vale Encantado Favela,
Rio, Brazil - 2014

Spbmitted on & Sugust, 2014 - 1131
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Bioregional Living Center, Ellenville
New York's Biodigester

Submitted on 19 June, 2015 - 21:16

Iraq 2014

Submitted by on 25 July, 2014 - 11:35 Baghdad
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Spand 1

Other Projects

Germany, 2009

Eermanshah
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{HI 83141
pH-meter

pH 0.0 1o 14.00
mV: +1999
“C. 0.0 100.0

CALIBRATION

Hi 83141
PH-meter

PH 0.00to 14.00
mVY 1999
°C 00to 100.0

CALIBRATION

OFFSET

SLOPE
PH 7.01

PH 4.01




3 cylinders of liquefied gas of 13 kg / month

[0 | (RE00) (USRE 300 m? of Land
Could be fertilizer

|
Bi N=0.38 kg/month
feliEk P=0.07 kg/month

4 m3/ day K=0.7 kg/month
120 m3/month
{

Liquid Slag

ﬁ

Fermentation
Materials

120 Kg Cow
Manure |

Feeder
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Conclusion

Sustainable

Feedstock Conversion
Processes

O

Products
Fuels
Power
Chemicals
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