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Comprehensive Treatment of MSW
Recycling of Renewable Resources

WUXI TENENG POWER MACHINERY CO.,LTD







Current Situation of Solid Waste

Current Treatment Methods and Problems of MSW

Treatment Method Problems Summary & Evaluation
1. Large amount of greenhouse gas emissions such as CO. CO?2 Many ff:ﬂuntfiES with advanced envirnnm_eni:'al
Combustion 2. Dioxin will be generated when burning plastic which may cause cance protachons heve rscosd o amnu.nt C,'f Ireaneror
to treat the waste, and some countries in Europe
3. The ash after combustion contains highly toxic which needs fo be treated safely | have already clamped down on burning.
1. Waste ofland resources 213 of the cities in China have seen the situation of
Landfil 2. The percolate may cause underground water pollution garbage siege and farmiands occupation. It' s
3. Plastics can not be dissolved in short period of time urgent tofind a better and more advanced altemative
4. Produce stink smell and grounds nearby can not be used and developed solibion
1. Long fermentation time and greatly affected by season Low efficiency. The large amount of waste
EiDChemi‘r:Ei 2. Stink smell generated and grounds nearby can not be used and developed generated everyday can not be handled effectively.
Composting 3. Plastics can not be dissolved and still need landfill treatment it can not be widely adopted.
4. Qutput organic fertilizer can hardly be accepted by farmers
Data Sheet of National MSW
Flow of MSW

Treatment Methods of MSW
(Calculated as per actual treatment)

(All the wastes are calculated)

Scattered Dumping 19% Combustion 16.98%
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I Landfill 35% :I.{'- ~_Composting Treatment 3.72%
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Galhered and Dumped at | \ /
Designated Place 26% /"’*: \ Landfil 79.3%
By o Combustion 16%

Composting Treatment 4%

Transportation Amount of MSW

Composition of MSW(dry weight) in Big over the Year throughout the Country

and Middle Scale Cities

230 million .
Metal 0.87%

Textile 1.94%
Glass 2.89%

Paper 8.11%

Other 3.92%

145 million

110 million

Plastic 951% |
Ash,Mudand |
Bricks 12.74%

45 million

30 million

Organic Materials
60.02%



Pyrolysis Distillation Gasification
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The pyrolysis distillation gasification process is a controllable thermal chemical reaction, the whole process is carried out under oxygen deficit conditions
which can effectively inhibit the generation of Dioxins, PAlt and Aldehydes. No stink gases are produced and most of the sulphur and chlorine in the
waste become slags as compounds and only a small part become SO, and HCI. The gas meets national emission standards after the exhaust gas
treatment equipments.

After purification, the combustible gas can be used to generate electricity and the heat can be used for steam boilers and brick kiln. The high temperature
flue gas can be used to dry the bricks and then be used as heating medium for the rotary dryer to dry the waste.

Characteristics

Prevent Dioxin effectively
The molecular structure of Dioxin is composed of 1 or 2 Oxygen atoms combined with 2 Benzene rings with Chiorine. The structure with 1 Oxygen
atom is called PCDF and with 2 Oxygen atoms is called PCDD, which are called by a joint name of Dioxin.
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PCDD PCDF
Molecular structure of dioxins

It is showed in the molecular structure that Oxygen and Chlorine are the basic requirements for the formation of Dioxin.

During the pyrolysis distillation gasification process, the distillation process is happened under oxygen deficit conditions, as a result, combustible gas
is generated and the wastes are carbonized after this process. Then the carbonized waste undergoes oxidatoin and reduction reactions with Oxygen
and steam under high temperature which generates water gas. It s different from direct combustion, so the dioxin—like compounds can be effec—-
tively inhibited.

Resource Recycling Before the pyrolysis, distillation and gasification process, the gasifiable materials, mud, stone and ungasifiable materials in

the household waste are completely sorted out. The gasifiable material goes 1o the pyrolysis distillation gasifier to generate combustible gas. The
combustible gas becomes usable gas after purification(purify and compress) and is used for burning bricks and boilers, heating, electricity, cars and
residents. The resource utilization rate approaches 100%.

Waste Reduction After the pyrolysis, distillation and gasification process, the gasifiable material in the MSW can be reduced by 85%. Mud, stone
and ungasifiable materials together with the ash after gasification are all used for making bricks, thus no need of landfill or extra disposal. The material
form of the waste is completely dissolved and the reduction rate approaches 100%.

Harmlessness After the pyrolysis, distillation and gasification process, all kinds of harmful bacteria are killed off and the stink smell is completely
removed. The Dioxin is effectively inhibited from being produced and disposed. The technology has reached international advanced level and the
harmless treatment is very thorough.

Zero Discharge of Waste Water The raw mixed household waste are selected and dried before going to the warehouse and no percolate is
discharged. With gas purified, water recirculated and concentrated waste water used as the supplement water for making bricks, no waste water is
discharged.

Automation The treatment technology can realize large—scale continuous production and all production facilities are closed. From the garbage
truck entering the factory till the products(energy-saving and environmental—friendly bricks) leaving the factory, the whole waste treatment process is
monitored through video and automatically controlled from remote.



Principle. Characteristics and Technical Appearance Diagram of Household
Waste Pyrolysis, Distillation and Gasification Generator Set

Waste

Special Dual Fire Layer Structure Hot=air

€ Advanced International Technology
Hot—air
& No Dioxin Emissions Dry
Pyrolysis
€ 100% Utilization of Renewable Resources Hot—air
Oxidation
€ Airtight and No Second Pollution
Fuel gas Reduction
€ Easy Operation and Affordable Oxidation
2
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High Efficiency in the Gasifier to Ensure the ]

Output of Gas with Low Tar Content ;
Biochar
Twin-Fire Fixed bed Gasifier

Process Flow

The raw waste material goes into the POWERMAX high—efficiency twin fire fixed bed gasifier through bucket elevator and then react in the
gasifier. From top to the bottom, the waste materials go through drying, pyrolysis, oxidation, decomposition, reduction and oxidation reactions and
high—-temperature combustible gas is generated. Then the gas goes into the semi-dry gas purification system which is self-designed by
POWERMAX to remove the dust and tar in the gas and also cooling the gas. The purification system includes cyclone dust collector, air—gas heat
exchanger(get high—temperature air as gasify agent), air cooler(optional), indirect cooler, ESP, drop catcher and buffer tank. After the purification
system, the gas becomes clean and goes into the gas generator set to generate electricity.
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Air Fuelgas Tar Condgnsate water Coolingwater Hotwater Exhaust

1.Elevator 2.Gasifier 3.Cyclone 4. Air cooler 5.Indirect cooler 6.ESP 7.1solation seal
8.Booster Fan 9.Indirect cooler 10.Water drop catcher 11.Water bleeding 12.Gas flare 13.Buffer tank 14.Gas set

15.Air blower 16.Coolingtar 17.Water pump 18.Coling water pool 19.Condensate water pool 20.Tar tank

21.Hot air heat exchanger 22.Waste heat boiler



System process flow chart

Manual sorting of large
pieces of garbage
(~5%HFIMSW)

City living garbage heap
(100% MSW)
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Manual removal of non

cutting folding

Stones can be used to build

combustible materials
like stones,metal,glass&loading
into bms (5-10% MSW)

Belt conveyor

Artificial sorting of organic matter into fruit,
Vegetable and food residues ( 5-25% MSW)
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Kiln Burner Flue Gas

Dry organic matter

Natural gas
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roads and buildings,
Glass metal is recyclable

Turn it into
energy
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Syngas Refining

Final feed to the gasifier
(560-75% MSW)

30MM roller screen and
10MM vibrating screen
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Engines and generators é

Agrichar Biochar Product

Waste less than 10mm goes
into the pyrolysis furnace
(5-10%MSW )

Engine exhaust

Clean syngas

Syngas Refining
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Minimal Pre—Processing.MSW is Fully Processed and Converted to Useful Streams.

Landfilling is Totally Eliminated.

Heat to
Consumer
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www.chinatenng.com

Add: NO.123 JIJAOSHAN RD,YANGJIAN TOWN,WUXI CITY ,JIJANGSU PROVINCE,CHINA,214107
Contanct: Mr. Qian
Tel: 0510-83795866 / 0510-83920
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