I \ ’ Implemented by

german IZ Deutsche Gessllschalt
COOperation aaaaaaaaa beit (G1Z) GmbH

DEUTSCHE ZUSAMMENARBEIT

Energy & Material Cycle of
Solid Waste

« Solid Waste to Energy
* Recycling of Solid Waste
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M\ ( T Maximum Yield Technology (MYT) is the most innovative MBT
® process for the treatment and utilisation of residual household waste

What is MYT? Reference:
X5 WEHRLE

—

« MYT® is a innovative technology for treatment and recycling of household waste
« MYT® does not require household-waste separation at source
« MYT® does not require huge areas of land and is nearly odor free

« MYT® is based on the experience with the ZAK* methodology, the
mechanical-biological waste treatment of residual household waste.

« The MYT® process aims to gain the maximum energy content of the waste
and to utilize fully recyclable energy sources in the form of quality-assured
fuels and energy-rich biogas.

e The MYT® minimizes the emission

*Municipal special purpose association Kahlenberg, Germany
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Implemented by

german

IZ Deutsata Gesellsohat

fir Internatio
Cooperatlon g aaaaaaaaa beit 612) 6mbi
DEUTSCHE ZUSAMMENARBEIT

MYT

—

What is MYT?

MYT® consists of a multi-stage (modular) process in which the material flow of
residual household waste is divided in:

a Metals and mineral components

o Energetically usable components (biogas and alternative fuels) and
o Water.

A small residue remains, which must be disposed in a waste incineration plant or landfill.

Instead of the exclusive use of landfill or incineration, maximum economic use is made of
the waste in the form of raw materials, quality-assured fuels and energy-rich biogas.

18/03/2018 nexus }\



| 7 \ ’ Implemented by

german IZ Deutsche Gessllschalt
COOperation aaaaaaaaa beit (G1Z) GmbH

DEUTSCHE ZUSAMMENARBEIT

Project of Community Waste Management at
® Onnut Solid Waste Disposal Center, Bangkok, Thailand

Bones and shell

Waste composition: Textiles Metals 1.11%

. Glass  1.86%_ 1-7°% -
Average moisture content 2 06% \ Leather and rubber
from BMA 44.54% " oee%

Woods and leaves

. . 21%
Designed moisture content 6.21%

54%

Reference:

XS WEHRLE

JWE Consortium

Source:
Research Sub-Division, Solid Waste, Hazardous Waste and Nightsoil Management Division, Department of Environment,
BMA, Fiscal Year 2016.
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Project of Community Waste Management at
® Onnut Solid Waste Disposal Center, Bangkok, Thailand
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Project of Community Waste Management at
® Onnut Solid Waste Disposal Center, Bangkok, Thailand

Fuels (RDF 1)
Minerals
Metals

Residual Materials Fuels (RDF 2) et

“» Pre-treatment Biological Step

®
Mixed Waste 800 System SIODAME

t/d

T 4 }

Wastewater EL%TY
Treatment

System

Water
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Maximum yield technology Riffj
® Waste Acceptance / Waste Bunker <y WEHRLE

—

\Maste acceptance bunker municipal special purpose association Kahlenberg, Germany
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Maximum yield technology Riffce
® Waste Acceptance / Waste Bunker viz| WEHRLE

- If the water content of the waste W . : .
IS very high (>50%) the waste will Ny E- —— -,E - 7
be delivered to an underground ~IVShs 8 \&“;g_:_g.; —
bunker Kt |

* Due to weight compression the
waste is drained statically in the
underground bunker.

* The wastewater is collected and
pumped out to the anaerobic
stage.

« Wastewater percentage of about
25% of the delivered quantity of
waste.

Waste acc‘eptance'ﬂnderground bunker
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Maximum yield technology Riffjce:
® Mechanical Pre-Treatment X5\ WEHRLE

Mechanical pre-treatment breaks the waste down automatically into defined fractions,
according to differences in material and size.

Mechanical pre-treatment includes the following components:

Bag opener Shredder

Disk-Separator

Magnetic Separator
Waste Shredder

Disk Separator Hand Sorting

18/03/2018



Mixed Waste 800 t/d

german 4
cooperation , Waste Acceptance Mechanical treatment
DEUTSCHE ZUSAMMENARBEIT 1

, Waste Bunker / Hopper

|

. l = 768 tons/d

I'Leachate | Hand Sorting 1 segregation

:z 100t/d of recyclables
I i = 766,4 tons/d
|— —-—— —
® I Open Bag Drum
|
|
|
1

Inert Material = 1,6 tons/d

Screen =120 mm = 321,82 tons/d
1 <120mm= 444,58 tonsia

Process block flow diagram and — T
mass balance : of recyclables Inert Material = |0,64 tons/q
Project of Community Waste : ’ 10,08 tonsld

Management, Bangkok, Thailand Magnetic Separation I Focycle

i RDF 5——# RDF end user

Reference: __Bailer
¥s WEHRLE ( 2/2 . v 433,86 tons/d
\’ ‘N\B*“ Existing waste water » Landfil, Disposal
JWE Consortium treatment plant

== -Was@‘lf"edder l\/lagnetlc Separatorand Disk Separator, hand sorting, Vinh Long, Vienam
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Maximum yield technology Riffjce:
® Mechanical Pre-Treatment X5\ WEHRLE

Separation of waste into defined fractions:

« Segregation of construction material(minerals), bottles(glass) and cans(metals) from
plastics, paper, cardboard and organic matters.
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Maximum yield technology
® RDF packing system (Baling)
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T Maximum yield technology Reference:
M\( ® Biological Step @ WEHRLE

Step 3: Biological Step
The DAMP® process (Defined Aerobic Mixing Process)
Function:

* Hydrolization and percolating out soluable organics
* Homogenization of waste
« Disintegration of material
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MVT Maximum yield 2o Biological Step - Agitator
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Maximum yield technology Riff
® Bio-gas production 7| WEHRLE

Dehydration of the solids (mass of crushed and homogenized waste) for biological drying
through presses.

The press water is pumped to

biogas fermenters.

*  Micro-organisms inside the
fermenters generate biogas
from organic compounds

Memb gas

18/03/2018 * Key components of the “MBT Kahlenberg“ & RDF utilization options (Reference: WEHRLE) NEXUS @
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Biological Drying

Biological drying procedure dries the dehydrated mass of
crushed and homogenized waste in an energy-efficient
and economical way:

* Drying
Chemic

4abllls k
cmfﬁﬂiﬁualm& vdv
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Maximum yield technology
® Mechanical Material Separation

Mechanical Material Separation

RDF 0-8mm

.Refuse“Derlved Fuel mld calorlc range
(313, 000 I\/IJ/ton)

Sieving and sorting systems break down

* Energy sources (RDF, Refuse derived Fuels)
* Minerals

into different grain-sizes. : ;
The minerals can be recycled and used in the aéfus

ion ind g Derived Fuel high calorlc range
construction Iinaustry. \4' 19@ 0. MJ/ton) : i .

The loose & stable, chemically inert and relatively Minerals
dust free RDF material:

* replaces fossil resources,

* supplies industries, thermal power stations or s
cement plants with inexpensive, environmentally *Q e
friendly energy

, >
18/03/2018 nexus ()



Mixed Waste 1000 t/d
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1
1 |
. 1 =768tons/d
FrTTETTITTSTTIT ol o~
i :_ _ _ _ _| Hand Sorting 1 segregation Inert Material = 1,6 tons/d __ Landfill
H I Leachate of recyclables * Disposal
1
| =100td 1 =766.40t0ns/d
. I
® ! . ___ OpenBagDrum
P Scrfen > 120 mm = 321,82 tons/d
P! <120 mm = 444,58 tons/d
- 1 y
Process block flow diagram and proeodioceoceas : :
; p— Hand Sorting 1 segregation
i of recyclables Inert Material = 0,64 tons/d
mass balance P I
. . i
R —
Project of Community Waste = et = 1008 onsl -
1 ‘TrY i i » Recycle
Management, Bangkok, Thailand P ey 4
I | ]
i | ¢ RDF RDF 508,38 tons/d
i : = 433,86 tons/d i- Bailer E 17.000 kJ/kg
i A T —
: ! Biological treatment
odor Treatment | posszopezcesncs Y 9
. Lo—-
System Percolation water E 1 : BIODAMP
i o ¥ Leachate 1.016,87 tons/d
2714KWhh | . Waste Dewatering _ Dregs & Sand
feed into the net | Leachate 1.008,14 toris/d Screw Press = 8,72 tons/d
1.350 KWh/h _ ¥ i " | = 186,56 tons/d with water content <55%
self consumption| ri* = Anaerobic Digestion —— - v
- Bioloical Drvi RDF = 186,56 tons/d
iological Dryin
Heat 178.632 I i g ying with water content < 15%
MJ/d ' . Surplus sludge 1
| Sludge Dewatering I
Electricity | ‘ : Reference:
4,064 KWhid . 300.000 I/d
Biogas I oo d (\ 22
Combined Heat & | 48,14 tonsd Aerobic Wastewater I ey WEHRLE ’2?//
. | 1:!{,@‘*6
Power Plant Treatment System | - =
| - JWE Consortium
v v
Waste water treatment plant effluent Evaporation
300.000 I/d 105.000 I/d

nexus £8




Implemented by

german i Z Deutsche Gesellschaft

fiir Internationale
cooperation g Zusammenarbeit (G1Z) GmbH
DEUTSCHE ZUSAMMENARBEIT

Desulfuration Facility
RDF Storage Workshop

Anaerobic Digestion

\ ( \ < . Generator Unit Workshop Weighting System
Machine Repair = \ \ i Biogas Tank

Workshop//" \ \\\\\\\\\\\ - Office Buildin
s — ) : als ol g
AV ¢ 3/ | A BT -' W

Wastewater Treatment
Workshop

Leachate
pretreatment Dewatering

Workshop Workshop

Biological

Hydrolysis Syst:
ydrolysis System R

M\ ( I Discharge Workshop

Project of Community Waste Management, Bangkok, Thailand
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Project of Community Waste Management, Bangkok, Thailand
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Maximum yield technology
® develops residual household waste into an energy resource of the future

MYT - Energy resource of the future

« MYT® plants are energy-self sufficient and use regenerative energy sources

« The MYT® process extracts the maximum energy potential from household waste
and makes it available for further utilization.

« MYT® produces alternative fuels, which bring a significant reduction of fossil-based
energy sources.

« MYT® produces bioenergy that is used in an economical and environmentally-friendly
way.

« MYT® produces bioenergy that can be transported reliably, flexibly and to suit needs.
 MYT supports the goals of the Paris Climate Agreement and of the NDC

18/03/2018 nexus “ﬁ\
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»It is not enough to know,
one must also apply;

it is not enough to want,
one must also act. “

Johann Wolfgang von Goethe
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As a federal enterprise, GIZ supports the German Government in achieving
its objectives in the field of international cooperation for sustainable

development.

Published by
Deutsche Gesellschaft fur

Internationale Zusammenarbeit (G1Z) GmbH
Registered Offices, Bonn and Eschborn, Germany
“Integrated Resource Management in Asian Cities: the Urban Nexus”

United Nations Building
Rajadammern Nok Avenue
Bangkok 10200, Thailand
T +6622882142

E ruth.erlbeck@giz.de
I www.giz.de

18/03/2018

Implemented by

giz

Responsible
Ruth Erlbeck / Ralph Trosse

Author(s)
Ruth Erlbeck / Ralph Trosse

Photo credits
© GIlZ/Nexus

Layout
Ralph Trosse

In cooperation with

g@UNITED NATIONS
YESCAP
s

Economic and Social Commission for Asia and the Pacific

Deutsche Gesellschaft
fiir Internationale
Zusammenarbeit (G1Z) GmbH

nexus ;/%


mailto:##########@giz.de
http://www.giz.de/

