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INTRODUCTION

Autonomous
Solution

City cleaning technologies  study

Waste
Management

highlights set of niche, innovative as well
as emerging companies working towards
city cleaning equipment, solutions, and

Others
waste management approaches for the

relevant stakeholders such as municipal,
commercial participant, and solution
providers
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CATEGORY-WISE MAPPING

FIGURE: COMPOSITION OF TECHNOLOGIES

CONSIDERED FOR CITY CLEANING, (IN %)
|dentification of emerging niche and
upcomingtechnologies that could
minimize the dependency of laborer in
the city cleaning sector, improve
efficiency and facilitate the labor gap in

the sector

® Autonomous (12) = Waste Managment (14) = Others (9)

NOTE: Number of companies foreach technology categories are mentioned in the parenthesis (total 35 offerings)
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COMPANIES AND COUNTRIES MAPPING

Number of Companies from each countries (total 35 companies)

The Netherlands

]
South Korea - 1
]

Slovak Republic

THTTAIT
- 9 N

France _ 2

Finland [ 2

China 4
I*I Canada - 1
= Austria - 1
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AUTONOMOUS SOLUTION

OVERVIEW

The autonomous solution comprises

Reduces laborer costs and
minimizes their health risks

robotic solutions capable of performing
heavy-duty laborer intensive jobs,

monotonous & repetitive tasks with
superior efficiencies seamlessly

Improves productivity and efficiency
of construction activities

Facilitates in improved project
completion timelines

® (R =»
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www.amprobotics.com (9

A M P 1-888-402-1686. @

ROBOTICS"

A USbased company is ensuring that recyclables are recycled through artificialintelligence

Services Provided: Single stream recycling, Electronic waste, and Construction

& demolition

Application:

* Municipalities

FEATURES:

The company applies machine learning for creating sensing mechanism, which helps to
differentiate waste.
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biffa.co.uk (9)
800601601 @

UK based company provides services for waste management

Q Services provided: Anaerobic Digestion, Gas to Energy, Glass Recycling, In-Vessel
Composting, Landfill, Mechanical & Biological Treatment, Plastic Recycling, Metal

recycling, and Recycling Facilities.

“’ » Waste solutions
’. from Biffa

T Application:

* Municipalities, Industrial and commercial waste, and resource recovery and

treatment

FEATURES:

» Biffa operates 76 waste processing facilities across the UK.

* |t provides collection, landfill, recycling and special waste services to local authorities and industrial
and commercial clients in the UK.
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www.bigbelly.com (9)

+1-888-820-0300 | Ext1 @

igbelly

SMART SOLUTIONS FOR CITIES
U.S. based SMEE specializing in smart waste recycling solutions

:

N

(
% Product: Solar powered waste compactorand kiosks

(J
&

Application:

* Smart cities, educational buildings and commercial end-users

FEATURES:

* Multipurpose smart waste solution and recycling system

* Online platform to provide insights and reports to deliver additional value added service
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dutchincinerators.nl (9)

+32 493 189 058 @

DUTCH
’ INCINERATORS
Engineered for a cleaner tomaorrow =
&

The Netherlands based company that works towards waste treatment

N
Y Product; Fuel gas scrubber, waste heat recovery, plant automation, waste moving

)

@
&

systems, auxiliary equipment

Application:
* Qil and gas industry, Mining & exploration camps, and Military operations

FEATURES:

Dutch Incinerators’ specialism is the incineration business, and more in particular the thermal
treatment of hazardous, chemical, toxic and (bio)medical waste streams.

The company enables to reduce waste volume by 95% and waste solid mass by 80%-85%, which
enables their clients to save on local transport and export expenses
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3cuBe

Labs

A South Korea based company that provides innovative green technology for waste management

Product Name: Solar-powered waste compacting bins (CleanCUBE), 10T fill-
level sensors (CleanFLEX), Waste analytics platform (CleanCityNetworks), Fleet

management solution (CCNXx)

Application: Municipalities and industry

FEATURES:

« The loT system has enabled its clients to achieve 66% reduction in collection frequency and
thereby reduced waste collection costs by 83%, and increased recycling diversion rate to 46%.
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www.ecubelabs.com

82-2-868-293
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www.sensoneo.com

+44 203 858 0516

((SENSONEO))

@ © 9

Slovak Republicstart-up offering smart waste managementtechnology for enterprises

@
4
A ? Product: Smart waste monitoring and analytics platform
|

Application:

* Local authorities and Municipalities

FEATURES:
* Improve overall waste collection process by up to 30% cost reduction and carbon emission up to
60%

* Data driven smart waste management solutions

J9g—iéjlig 7K,
L g)dllg Rl




www.suez.com ()‘ ;

@) suee s ©

I I ’
A France based company develops leading-edge technology solutions to improve the identification, separation and
preparation of materials in order to optimize their reuse.

N
,;' Product: Optimal sorting machine, Waste sorting system

(J
&

Application:

* |ocal authorities, and industry

FEATURES:

* The company uses infra-red optical sorting, in which plastics are separated by the types of polymers
and colour, in readiness for their recovery as high-quality recycled raw materials

* The company also uses optical, laser or electrostatic sorting, hot washing, crushing, micronation and
granulation-filtration, to transform the waste plastic into products that can be used directly in the
clients’ production processes in the form of pellets, flakes or powder.
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vermigold.com (9)

Vermig old (+91) 9930219169 @
ecotech
&

India based company providing cleantech waste management technology _

~, o
& Product: Organic digesters

@
&

Application:

* |ndustries such as hotel & resort, infrastructure and universities

* Railway, Chemical manufacturing company in Saudi

FEATURES:

*  Vermigold Ecotech designs, develops and market innovative products for organic waste composting.

* The company has been awarded and recognized globally as it has addressed the need for an
innovative and technologically sound provider of Environmentally Sound Technologies (EST).
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www.veobot.com/freemove (9

(e) VED 151-5733 @

% RoBoOTICS 9

US based company is an advanced safety system forindustrial work cells with human robot collaboration

N,
5 Product Name: FreeMove Sensors, FreeMove Engine, FreeMove Studio

Iy,

Application: Industries

FEATURES:

* Veo Robotics provides a browser based application, and processes sensor data and interfaces
with the robot and other hazards.

* The company also provides sensors which allows a wide field of view, long range of 3D Time-of-
Flight sensors.
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' www.veolia.com (9)

+1-229-482-1200 @
VEOLUIA ’
ENVIRONNEMENT @

A France based company specializing in optimized resource management

©

N\,

(
% Product: Street cleaning and bulk waste collection

(J
&

Application:

* Municipal, industrial and commercial

FEATURES:

* Custom designed waste cleaning solutions

* Automated and semi-automated machinery available
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www.wasterobotic.com ( :

WASTE ROBOTICS® +1819 2012525 ({)
vl ©

A Canada based companyspecializing in robotic waste and recycling sorting solution

J
l} Product Name: Organic Recycling, C&D recycling, Single stream recycling

Application: Industries and municipalities

FEATURES:

* Waste Robotics robots are able to recognize hundreds of different materials.

* The implementation of robotics in a C&D sorting center is synonymous of performance in quality,
volume and easy operation.
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www.zenrobotics.com ( :

+358 45 259 6161 @

@9
Finland based company specializing in Al enabled robotics waste management solution I

Product Name: Robotic Recycling

Application: Construction waste, demolition waste, commercial

waste, industrial waste and waste sorting

FEATURES:

 The company enables their clients to achieve lower operational costs

* Robotics also helps the companies in minimizing laborer in manual waste sortation
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WASTE MANAGEMENT

OVERVIEW

The waste management
solution and services
comprises effective waste
management practices such
as smart waste collection,
management, recycling and
disposable services

J9d—il djljg 7 v,
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Improve overall waste management approach

Provides effective and efficient cleaning
practices among the process

Scope for implementation and integration
of upcoming technologies




https://www.advanceddisposal.com/ (9)
0 Advanced Disposal

866-783-7422 @
US based company involved in waste disposal services

(J
N
ﬂ' & Product: Special Waste Collection Services, Construction & Demolition, Disposal &
L

Recycling services, Garbage, Recycling Facilities

| |
g Application:

* Commercial Waste Services, Residential Waste Collection Services, Industrial Solid

Waste Collection Operations, Transfer Stations, Roll-Off Containers, Municipal

Solid Waste Landfills, Recycling Facilities and Special Waste

FEATURES:

Advanced Disposal is a solid waste and full-service environmental services company
that provides integrated, non-hazardous solid waste collection, transfer, recycling, and
disposal operations.
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bwaste.com (9)

aoaszes0 (&)
QE;%@EB\AME; ® &

India based company providing waste disposaltechnology _

Services provided: Biohazardous waste, Secure document shredding, Amalgam

waste, Pharmaceutical waste, Universal waste, Hazardous waste, Integrated waste

solutions, Specialty services H "

- o ——
Application: ‘ ' \ f ’
* Healthcare services, Biotech labs, Non-medical businesses, bio-hazardous waste &5 ?
\ A ]
removal
FEATURES: | D

* BWS offers a variety of cost-efficient products and integrated service options for single-use and
reusable regulated waste disposal containers.

|

* The company provides autoclave process uses the power of steam effectively sterilizing waste so that
it is safe for further disposal and minimizes environmental pollutants or dangerous exposure to
people.
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CORPO RAT ION
US based company providing medical waste management technology

0
ﬂ' & Product: Gravity Autoclaving, Vacuum Autoclaving, Pre-shed, Waste
— Compactor, Medical Waste Containers, Bin Dumpers, Autoclave Bags and

liners, Disinfectants, Controls

=sLl Application:
* Medical Industry
FEATURES:

* Bondtech autoclaves provide their services to the industries for waste management, by
sterilizing regulated waste, or hazardous material.

* The company’s compactors reduce waste volumes by up to six/one times, therefore
providing an often significant waste handling and eliminating or reducing such issues
as odors, spillage, wind scatter, infestation or fire risk.
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cleanharbors.com (9)

-H- 979-234-5749
(leanHarbors ©

US based company provides waste disposalneeds.

Q Services provided: Airbag Disposal, Bulk Waste Disposal, Catalyst Treatment,
Cleanperc™, Consumer Products Disposal, Container Management, Drum Waste

im | (L
Disposal, Explosives Management, Fuel Blending, Incineration Facilities, Industrial m“mm‘ H]”"“

Wastewater Treatment, Landfill Facilities, Large-scale Waste Removal And Disposal

Projects, Medical Waste Management And Destruction, Pcb Disposal, Shredding

Services, Waste Transportation Services

FEATURES:

* The company handles drum and bulk hazardous waste in liquid, solid, semisolid,
sludge and gas forms.

* The company provide a single source forall of the industries hazardous waste disposal
needs.
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www.covanta.com ()‘ ;

cnvn" In 1-862-345-5000 @

Powering Today. Protecting Tomorrow.

US based company provides solution to recycle all the types of hazardous andnon-hazardous waste

&' ,5' Product: Site investigation and remediation services, Environmental
compliance support, Zero-waste-to-landfilland waste minimization

consulting.

Application:

* Industries, Municipalities

FEATURES:

* The company builds a safer, cleaner, and more prosperous world by ensuring no waste
is ever wasted

* The company helps a wide range of federal, municipal, and commercial clients
recover, recycle, and re-imagine the byproducts of our daily lives through innovative
waste and energy solutions.
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danielshealth.com (9)

< 888 952 5580 @
Daniels &

US based company providing waste management solution to the medical industries

(U
N
&' & Product: Sharpsmart, Medismart, Pharmasmart, Chemosmart
[ ]

| |
g Application:

@ 5
» Surgical Centers, Oncology Centers, General Practices, Dialysis Centers, 8 1 L
Ambulatory Care, Pharmacies, Dentists, Veterinarians, Retailand Other o |

@ =
FEATURES: T .
St == | Ire <l o
* The Company provides safe and compliant sharps, biohazardous waste disposal, -

medical, and pharmaceutical waste services.

Daniels is the biomedical waste and sharps disposal partner of choice for practices
across every clinical sector representing general

practices, surgical, oncology, dental and long-term care.
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hardenmachinery.com (9)

86-760-89935422 @

horden -

A China based company that provides solid waste shreddingtechnology

)
&
&' & Product: Single Shaft Shredder, Double Shaft Shredder, Quad Shaft Shredder,
Primary shredder, Hydraulic Shredder

| |
g Application:

* Municipal waste, Organic waste, Industrial Hazardous waste

FEATURES:

* Harden has its factories in China and an expertteam from Europe, the company aims
to supply good quality machines to the customers at reasonable prices.

* The company offers as a one-stop solutions such as Material Recovery Facilities
systemfor Municipal Solid Waste, Shredding-mixing Pumping system for hazardous
waste, shredding disposal system for organic waste, paper mill waste and bulky waste.
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www.erdwich.com

ERDWICH +49 8191 96520

...SHREDDING UNLIMITED ...

@ © 9

A Germany based company working towards waste disposal

& Product: Metal Swarf, and Electronic waste

@
&

Application:

* Pharmaceutical Industries, and Industries

FEATURES:

The company designs individual, customer-specific machines and plant to match every
material and volume specification.

The company's modular machines and systems are of an impressively high quality, are
long-lasting and require very less maintenance.
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environmental-expert.com ()‘ ;

®) xprt
en?ronrgntal — @)

A Germany based company providing waste disposal services

N

¢ Product: Waste monitoring, Waste separation, Waste Compactor, Waste Crusher, E-

@
&

waste recycling, waste and recycling vacuum, waste containers, Solid waste
treatment, Organic waste, medical waste, waste compliance, Food waste recycle,

waste collection, radioactive waste, Demolition waste, and municipal waste.

- .,J.,":‘\_ 3
% 4

Application:

* Municipal, Industrial

FEATURES:

*  Remodis removes pollutants from residual and hazardous wastes, which are unable to be recycled
with the ongoing technology and disposes of them using ecofriendly methods.

* The company provides solution to storage prior to collection, logistics, pretreatment, recycling, and
marketing.
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www.lindner.com (9)

+43 4762 2742-0 @

LINDER

An Austria based company workingtowards waste disposal

@

(J
N,
&' ,;' Product: Stationary Primary Shredding, Stationary Secondary Shredding, Stationary
One-step shredding, Stationary Universal Shredding, Mobile Shredding

| |
g Application:

* |Industries, Waste wood processing

FEATURES:

* The Lindner product portfolio ranges from stationary and mobile shredders for waste management
through to complete systems for plastics and waste wood recycling and the production of SRF/RDF

fuels.
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www.wm.com ‘

w 1 (866) 909-4458 ©

WASTE MANAGEMENT

U.S. based company specializing in waste management solutions -

o
ﬂ % Product: Recycling, waste to energy and waste management
|

Application:

* Residential, Commercial and Industrial wastes

FEATURES:

e Sustainable environmental solutions for waste management

* Comprehensive waste management solution portfolio
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medasend.com (9)

800-200-3581 @

MEﬁASﬁND
V

US based company providingwaste management and disposalservices

Product: Metal waste disposals, Sharps disposal, Dental waste disposals, Trace

chemo disposals, Pathological waste, Universal waste disposal, Amalgam Waste

disposal, Mercury waste disposal

| |
=aLl Application:
* Regulated Industries, Medical Industry, Dental Waste Services = i
SHARPS AWAY
i
FEATURES:
Medasend was founded as a full service waste management company for the healthcare industry.

The company provides a reliable and affordable alternative for medical waste management services
and compliance training.
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sembcorp.com

(65) 6723 3113 @
* @?’

== sembcorp
—
A China based waste disposalservices

a,/ Services provided: Solid waste treatment, Waste collection, Post-collection treatment

and waste-to-resource, Public cleaning, SembWaste

| |
T Application:

* Municipalities, Industrial and commercial waste, Construction and demolition

FEATURES:
Sembcorp provides utilities and services ranging from thermal and renewable energy,
potable and industrial wastewater, industrial and municipal wastewater treatment to

solid waste management.
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o Stericycle

US based company providing waste disposal services

(J
N
&' ,;' Services: Biohazardous medical waste, Sharps Management services,
[ ]

Pharmaceutical waste, controlled substance program, Hospital Waste Stream

Solutions for hospital, Sustainable Maritime solutions, Covid-19 Vaccine disposal,

=Ll Application:

* Medical Industry, Government and Military, Pharmaceuticals and Biotech,

Retailers and Pharmacy, Manufacturers, Maritimes and Airline

FEATURES:

Stericycle provides reliable medical waste service across the country, partnering with
healthcare workers to protect what matters.
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OTHER TECHNOLOGIES

OVERVIEW

Among other technologies comprises
niche tech start-ups and companies
that specialize in providing niche
technologies driven product,
solutions and services for
cleaning/waste management.
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Al and ML powered reporting and analytics
for assets

Technology driven start-ups bringing reforms to
traditional industry practices

Adoption of technology enabled solutions for
improved efficiencies and productivity in the
overall cleaning, maintenance and operation
processes




HAHN

PLAST.I

A Germany based company recycling plastics and making furniture

Q Services provided: Building and Construction, Fencing and Barriers, Ground
Reinforcement and Surfaces, Furniture and Outdoor Spaces, Kids Furniture and

Playgrounds

- - .
Innovative services:

* Warehousingand logistics, Ventilation System, Cable Duts, Cable Ducts Cover
Plates

FEATURES:
e Hanit produce high-quality products out of 66,000 t plastic packaging waste.

* The environmentally friendly processes make playground furniture, outdoor space and furniture,
fencing and barriers, and material needed for building and construction out of waste plastic
packaging.
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hahnplastics.com (9)

4401618501965 @
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hawkvale.com (9)
07970 992155 @

e

A UK based company focuses on creating plastic alternatives

Polythene Film Recycling, Engineering Plastics, PC

g Application:

* Approved Waste Carrier & Broker, Accredited Packaging Waste Exporter, Approved

(U
N
&' & Product: Polyethylene terephthalate, PP scrap, Low Density Polyethylene,
[ ]
| |
| 1}

WEEE Exporter, Approved Exporters for Northern Ireland, Approved Exporters for

the Republic of Ireland

FEATURES:

* The company's main business includes domestic and international trading of waste
plastics, post-industrial plastic scrap recycling, post-consumer plastic scrap recycling,
and the relevant processing via the parent group recycling plants or selected recycling
partners.
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www.contelligent.com (9)

+1-(312) 660-7272 @

k1 Contelligent

U.S. based company offering container monitoring solutions

N

VA
4 % Product: Monitoring as well as analytics solution for compactors
L]

= Application:
= * Waste management, used cooking oil and recycling
FEATURES:

* Analytics and insights platform

* Real-timetank volume status, temperature, and KPI reports
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www.enevo.com ()‘ ;

enevo -

+ @?’
Finland based company providing loT solution to minimize waste
I

r$. Product: loT solution and platform to monitor and improve waste

-— monitoring

g Application:
T

* Smart cities and commercial end-users

FEATURES:

* Optimize waste collection routes and reduce operational costs

* Analyze and improve waste generation
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www.republicservices.com ()‘ :

+1-(480) 757-9770 @

ka REPUBLIC

ﬁ SERVICES —
U.S. based company specializing in recycling as well as non-hazardous waste disposal S
(J
N,
4 % Product: One-stop solution for recycling and waste disposal
(—]

" Application:
H1
* Smart cities, residential and commercial end-users

FEATURES:
* Sustainable recycling and waste disposable services

e Turnkey solution provider
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www.agilyx.com (9)

I I +1-503-217-3160 @

U.S. based company providing waste to energy solutions SEEE——

4

@
4 % Product: Conversion of waste plastic into valuable chemical products
L]

Application:

* Smart cities and industrial sector

FEATURES:

e Assist in achieving minimum plastic waste

* Custom developed projects
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www.frontlinebioenergy.com (9)

515-292-1200 @

() FRONTLINE

» BIOENERGY, LLC

Capture the energy % Release the potential =

U.S. based company providing biomass energy solutions

Application:

* Smart cities and industrial sector

FEATURES:
* Providing cost effective as well as efficient biomass gasification projects

* Generation of renewable fuel sources forindustrial and commercial applications
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www.renewlogy.com (9)

info@renewlogy.com @

* RENEWLOGY

U.S. based company applying custom solutions to transform plastic waste to usable products materials

&
4 % Process: Creating usable material and products from plastic waste
L]

Application:

* Smart cities and industrial sector

.

FEATURES:
e Minimize carbon foot print and mitigate landfill solutions I ———

* Modular solution design and scalability
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cebenvironment.com ()‘

‘HE * Ilm I% media@cebenvironment.com

EVERBRIGHT ENVIRONMENT @3
A China based company focuses on solid waste treatment front-end services and the utilization of renewable

resources.

@
N
&' ,;' Product: Eco-recycling, Solid waste treatment, Hazardous waste to energy projects,
[ ]

Biomass utilization project

T Application:

* Medical waste treatment

FEATURES:

 The Company's Greentech sector covers various business areas, including integrated

biomass utilization, hazardous and solid waste treatment and environmental
remediation.

* Eco-recycling full-chain business regime covers waste sortingand collection, sanitary
transferring, intelligent selecting, resource utilization and end disposal
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THANK YOU
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