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Infinite 8 Cycle is an innovative company specializing in advanced waste recycling 
and fuel enhancement technologies. Our mission is to transform waste into 
high-value fuel fractions, which can be further refined into premium products 
such as ether, white spirit, xylene, and kerosene.

By converting waste into reusable resources, we not only promote sustainability 
but also create new revenue streams for businesses. Our solutions enhance 
operational efficiency while turning waste management into a profitable 
opportunity, generating additional cash flow for companies and organizations.

At Infinite 8 Cycle, we’re redefining recycling—making it economically rewarding 
and environmentally impactful.

COMPANY 
PROFILE
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TECHNOLOGY  DESCRIPTIONS

FACTOR-3000– Next-Generation Industrial 
Pyrolysis System
The FACTOR-3000 system revolutionizes waste processing through 
continuous catalytic pyrolysis, efficiently converting all major 
polymers (PET, HDPE, LDPE, PP, PS, mixed plastics) in a sealed, 
zero-emission environment that surpasses global standards. 
Designed for maximum efficiency with minimal environmental 
impact, it delivers complete molecular breakdown while recovering 
valuable resources — the smart solution for sustainable waste 
management,free environment, our system efficiently processes:

Following thermal preconditioning, the plastic feedstock enters 
a sealed pyrolysis retort where it undergoes sequential thermal 
decomposition across three zones:

The produced pyrolysis gases pass through a three-phase 
separator:

Temperature: 430–440°C

Process: Primary pyrolysis stage — deep thermal cracking 
of carbon chains

Output: Peak production of  pyrolysis gas  and  pyrolysis oil

Liquid phase (water) is drained downward. 

Gases are dehydrated and purified.

Clean gas  is recirculated to the burners, serving as the  primary 
fuel source  and ensuring the system’s  energy self-sufficiency.

Final Stage: Completes decomposition of residues; burns
off non-cracked compounds.

Output: Stable solid residue with minimal unstable 
components (≤3% volatiles).

Gravity-fed material transfer  through sealed junctions 
prevents clogging and leaks.

Temperature: 300–320°C

Process: Drying and initial pyrolysis stage

Output: Volatile hydrocarbons begin to release

Gas handling: Evolving gases are extracted by an exhaust
blower and routed to the cooling and separation system.

The system can be equipped with a  steam generator (400°C) 
that delivers steam directly into the retorts via auger shafts. 

Purpose: Enhances cracking efficiency and reduces coke      
formation.

Pyrolysis oil (up to 85% yield)

Solid residue (coke) (5–10%)

Pyrolysis gas – fully utilized to power the system

Uniform Distribution: Steam is evenly dispersed  throughout 
the entire retort length  — across all three temperature 
zones.

Controlled Consumption: Steam usage is limited to ≤3% of 
feedstock mass for optimal efficiency.

Precision Delivery: Steam is injected via integrated 
nozzles within the auger shafts.

Increased Pyrolysis Gas Yield: Promotes  mild hydrocracking, 
enhancing hydrocarbon recovery.

Self-Cleaning Augers: Prevents  coke buildup, reducing 
maintenance downtime.

Improved Heat Distribution: Ensures  uniform 
temperature across the retort.

Reduced Toxic Byproducts: Minimizes formation of unstable 
or hazardous compounds.

Optimized Polymer Processing: Enhances efficiency when 
handling complex or mixed plastics.

During the process, polymers decompose into three primary 
components:

This high-temperature universal processor handles all 
carbon-based waste:

Plastics & tires
Medical waste

Municipal waste
Oil Waste

Organic residues

Pre-Treatment Process Melting Phase
Annual Capacity

Service Life

Electrical Consumption

Water Usage

Staff Requirements

8,000 hours (333 days)

15 years (5-10 years to major overhaul)

40 kW/hr (startup), 20 kW/hr (operation)

≈5 m³/year

2 operators + maintenance team

✓   ✓   

Key Features:
Fully Sealed & Safe Process

No Slag or Secondary Pollution

High Yield of Premium Outputs

Effective Processing of Challenging Waste

Universal Application

Polymer feedstock is pre-shredded and fed into the auger 
system.
Bulk density: 80–140 kg/m³ | Feed rate: Up to 40 m³/hour.    
Heating Phase
Primary augers preheat material to 80–90°C via hot flue gas 
circulation.
Polymers remain free flowing, achieving thermal stability 
before the next phase.

Secondary auger  processes the feedstock with
superheated steam (400°C, 12–18 bar).

Polymers soften into a paste-like state at 150–180°C, 
remaining below decomposition thresholds.

No hot metal contact  — Coke-free operation and ensures 
clean thermal transfer.

Pyrolysis Processing
Optional Feature:
Superheated Steam Injection

Steam Injection System Features

Advantages of Steam Injection

Pyrolysis Outputs

Secondary Retort (Middle Chamber)

Gas Treatment and Recirculation System

Tertiary Retort (Lower Chamber)

Primary Retort (Upper Chamber)

Inter-Retort Transition

Operational Specifications Parameter Specification

Price: 2,100 000 GBPFactor 3000
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Price: 950 000 GBPFactor 1 - L

FACTOR 1 - L is designed for processing stable  and dry raw 
materials, including polymers, organic residues, sewage sludge, 
chemical industrial waste, phosphate-containing compounds, and 
fertilizers.

The unit is equipped with a separate combustion chamber for 
pyrolysis gases at temperatures above 1200°C, ensuring complete 
afterburning of volatile impurities. If required, it can be additionally 
fitted with a pyrolysis afterburning system for residual carbon
(at temperatures above 1200°C) and a chemical purification unit for 
pyrolysis fuel.

FACTOR 1 - L can also be equipped with an alkaline scrubber 
(using chemical reagents) for thorough flue gas neutralization – 
particularly important when processing medical waste.

Continuous Modular Pyrolysis Unit
Advantages:

Key Features:
Energy self-sufficient

Low operating costs

Fully automated operation

Quick payback period

Capacity: Up to 20 tons per day

Pyrolysis type: Catalytic, oxygen-free process

Power consumption: 40 kW during startup, 20
kW in operation mode

Control system: Fully automated, remotecontrolled

•   Eco-friendly: Zero emissions, closed-loop system

•   Energy self-sufficient: Operates on selfgenerated 

    pyrolysis gas

•  Capable of processing medical, phosphate, and   

    chemical waste

•  Chemical flue gas neutralization (optional)

•  Easy installation and operation

•  Low operating costs

•  Quick payback period

•  Turnkey solution

Key Advantages of FACTOR 3000 Technology Advanced Thermal Destruction

Advantages of This Model:

Why FACTOR-3000 is Unmatched:

Unique Retort Design

Unmatched Feedstock Flexibility

Industrial-Grade Control System

Temperature Operating Modes (Summary)

      Fully Sealed & Safe Process: Zero emissions during recycling 
      of all plastic types, including hazardous materials.

      No Slag or Secondary Pollution: Clean operation with no 
      toxic byproducts or residual waste.

     High Yield of Premium Outputs:

     85% pyrolysis oil (diesel-grade)

     Self-sufficient gas for system power

      Effective Processing of Challenging Waste: Handles 
      contaminated, mixed, or unstable polymers without 
      pretreatment.

      Universal Application: Processes municipal waste, packaging, 
      films, plastics, rubber, and more in a single system.

Precision-controlled pyrolysis at up to 460°C
Superheated steam injection (400°C) enables:

High processing speed without risk of material sticking or 
coking

Efficient heat transfer via steam under controlled pressure

Complete oxygen exclusion at all stages

Minimized mechanical clogging and slag formation

Optimal preparation for controlled pyrolysis in the retort

This is not just a unit—it’s a modular platform for total waste
processing, with no equal. It combines:

Three-tier rotary retort system made of heatresistant
AISI 310 steel

Temperature-equalizing strips (3 cm thick) along the entire 
length of each retort ensure absolute thermal stability

Counter-rotating augers and retorts enhance mixing, 
guarantee uniform heating, and eliminate dead zones

Processes all carbon-based waste - municipal, industrial, 
medical, chemical, and organic

No pre-sorting or cleaning required - handles heavily 
contaminated inputs

Siemens/Honeywell/Yokogawa automation
Real-time digital monitoring via:

Modbus TCP protocol
Remote diagnostics
Predictive maintenance alerts

Combustion Chamber

Gas Supply Channels

Working Chamber (Retort Surroundings)

Inside Retorts

Gas Collection Box

Inside Feedstock Augers (Dehydration)

After Heat Exchanger

1100– 1200°C

1050–1150°C

900–960°C

Up to 460°C

~380°C

>100°C

180–220°C

Accelerated reaction rates
Mild hydrocracking for premium outputs
Continuous self-cleaning of components

Adaptability to any raw material,
Record-breaking productivity,
Engineering precision and reliability,
Zero environmental impact.

Extreme Energy Efficiency

General Specifications:

Fully energy-autonomous through pyrolysis gas
recirculation

Industry-leading <2 kWh energy consumption per
ton processed

Closed-loop operation with 93% thermal efficiency
Safety & Environmental Compliance

Oxygen-free vacuum environment (-500 Pa) eliminates
fire risks

Three-stage gas treatment + scrubber:

 Emissions 50% below EU standards

 Particulate matter <10 mg/Nm³

Fully sealed system - zero leaks, odors or contamination
FACTOR-3000 is a solution that turns waste into energy and
problems into resources.

System capacity: 3 tons/hour

Material: Mixed polymers (polyethylene, plastics),
pre-shredded

Bulk density of material: 80–140 kg/m³

Total input volume: ~30–40 m³/h

Preheating: 80–90°C (using gases)

Oxygen-free environment: Fully sealed system

Final goal: Converting material into a paste-like/ liquid 
state and feeding it into the first retort
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Price: 1,100 000 GBPFactor 1 - LRP

FACTOR 1 LRP- Industrial pyrolysis unit for viscous and 
contaminated hydrocarbons

Features:
The FACTOR 1 LRP is specifically designed for processing heavy 
hydrocarbon residues—such as tar, bitumen, fuel oil, used oils, 
acidic oil sludge, and other viscous materials.

The unit is equipped with screws featuring an enlarged heat 
exchange surface, ensuring efficient evaporation even with dense, 
lowfluidity feedstock. 

High-temperature materials and heat-resistant components 
guarantee reliable operation in aggressive environments.

Technical Specifications of the Distillation Column 

The unit is designed for simultaneous feedstock distillation, 
separating up to four fractions. It is used for processing crude oil,
pyrolysis oil, light fractions, solvents, as well as preliminary 
dehydration of feedstock with high moisture content.

Universal operation mode, adaptable to various feedstock types.

Can function as a dehydration unit:

First module (of three) removes moisture and light fractions.

Second and third modules  refine the remaining feedstock.

Capacity: Up to 1 ton of feedstock per cycle.

Functional Capabilities:

Permissible Feedstock Types: Heat Transfer Fluids:

Vacuum Mode:

Cooling System:

Advantages: Power Consumption:

Power Consumption:

Key Features: Key Features:

Diesel burner ignition system

Integrated pyrolysis gas combustion

Fully automated operation

Continuous processing capability

1 to 3 month pay back perioud

Can be adapted to Diesel and Gas heating

Fully automated operation

Continuous processing capability

Polymers & Plastics (LDPE, HDPE, PP, PS, PET, ABS, PVC*)

MSW (Municipal Solid Waste): Packaging, textiles, 
organic waste, mixed fractions

Rubber & Automotive Waste: Tires, technical rubber,
automotive plastics

Viscous Hydrocarbons: Fuel oil, tar, bitumen, used oils
Oil Sludges, Drilling Muds, Settling Ponds

Sludges & Sediments: Dehydrated wastewater residues

Industrial Waste: Paraffins, paints & coatings (LKM),
waxes

Organic Matter: Peat, wood, paper, cardboard

     Thermal oil 

     Antifreeze
(Water is not used in the process)

      Vacuum range: 750–780 Pa

      9 upper chillers

      1 main lower chiller

Versatility: Processes feedstock of any complexity

Reliability: Resistant to aggressive and variable 
environments

Minimal Emissions & Complete Waste Utilization

Stable Output of Pyrolysis Oil & Gas

Fast Payback & High Investment Potential

Compliance with International Environmental 
Standards

Maximum: 260 kW

Average operating: 180–190 kW

For light fraction distillation: 70–80 kW

Deep fractional distillation

Solvent production

Crude oil and fraction distillation to meet specified
parameters

Price: 700 000 GBPPrecision Vac 400
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Key Features: Output Products

Waste Management

Safety & Control Systems Comprehensive Monitoring

Safety & Control Systems Comprehensive Monitoring

Technical Advantages Superior Efficiency

Advanced Automation

Environmental Compliance

Diesel and Gas burner ignition system Pyrolysis oil (85-90% yield)

24/7 process parameter tracking

Low operating costs - Self-fuelling system

Future-proof - Compliant with global environmental standards

Turnkey solution - From installation to staff training 

Processes all waste types, including challenging materials 
(plastics, oil sludge)

Processes all waste types, including challenging materials 
(RDF, Sludge and Medical Waste) 

Complies with EU landfill bans and circular economy mandates

Waste Stream

Paid Disposal Waste (e.g., oil sludge @ $50/ton charge)

Free/Subsidized Waste (e.g., municipal tire collection)

High-Value Feedstock (e.g., plastic waste @ $0/ton)

Daily Input

30 tons/day

30 tons/day

30 tons/day

Annual Revenue*

$1.2M

$800K

$1.5M

Payback Period

8-14 months

12-18 months

6-10 months

Mobile units deployable to remote locations

Approved for EU 

ROI as fast as 6 months depending on region and Business 
model

Automated emergency response

Explosion-proof chimney system

All byproducts recycled or repurposed

No hazardous waste for disposal

Reusable coke/semi-coke (5%) 

Recyclable hydrocarbon gases

Integrated pyrolysis gas combustion 

Fully automated operation

Continuous processing capability 

Converts 85-90% of feedstock into pyrolysis oil

 Real-time monitoring of temperature/pressure 

Near-zero atmospheric emissions

100% waste utilization (no landfill requirements) 

Closed-loop water treatment system

Coke byproduct repurposed as solid fuel 

Frequency-controlled augers rotation

Frequency-controlled reactor rotation

Emergency auto-shutdown system

Centralized control panel with safety protocols 

Specialized computer programs for process automation 

Controlled-Feed Waste Input 

Self-sustaining operation (uses of produced gas)

Processes 20 tons of waste oil daily

Processes 30 oil sludge

Processes 20 tons of plastic waste

Processes 20 tons rubber waste

Processes 30 tons oil sludge

Processes 25 tons rubber waste

Process 50 tons plastic

Process 70 tons rubber 

Processes 50 tons of waste oil daily 

Processes 70 tons of oil sludge daily

Handles materials with up to 10% water content

Handles materials with up to 20% water content

Handles materials with up to 40% water content

Payback Scenarios by Waste Type

Custom Analysis Available
Contact our team for a project-specific ROI model based on:

Your local waste costs

Energy prices

Labor rates

Business Model

Output market demand

Output product costs

Contact our engineering team to customize this solution for your specific feedstock and output requirements.



HOW IT WORKS

Factor 3000

Waste Oil Heating Electric power Refinery

Bitumen

Synthesis Gas

Pyrolysis Oil

Carbon Black

Hospital Waste

Rubber

RDF

Plastic Waste

Dried Sewage Sludge

Precision Vac 400

Diesel

Light fraction
(gasoline)

Heptane: 98-100°C

Hexane: 69-70°C

Pentane: 36-38°C

Benzene: 80-81°C

Toluene: 110-111°C

Xylene: 138-140°C

Kerosene: 150-250°C

Ethylbenzene: 136-137°C

Styrene: 145-146°C

Diesel fuel: 250-350°C

Cumene: 177-178°C

Phenols: 180-220°C

Naphthalene: 218-220°c

Base oils: above 350°C

Bitumen: above 400°C

Heavy fraction
(diesel)

Residue fraction
(heavy residues)

Middle fraction
(kerosene)

Coal

12 13
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WASTE CATEGORIES

Waste oil (also called used oil) includes engine lubricants, industrial oils, hydraulic fluids, and cooking oils 
that become unfit for their original purpose. Below are the latest global estimates on generation, recycling, 
and disposal.

Re-refining (40–50%) → New lubricants

Fuel blending (20–30%) → Industrial/ship fuel

Energy recovery (10–15%) → Electricity/heat

Illegal dumping (10–20%) → Pollution

Biodiesel (8M tons/year processed in EU/US/China)

Animal feed (regulated)

Soap & oleochemicals

Advanced re-refining → Higher-quality oils

Pyrolysis → Converts oil to diesel

Blockchain tracking → Stops illegal dumping

Recycling is growing, but illegal dumping remains a 
major issue.

Stricter laws & new tech aim to boost recovery and cut 
pollution.

WASTE OIL – 50 MILLION TONS/YEARLY

How Waste Oil is Processed

Waste Cooking Oil (UCO) Uses

Illegal dumping: 5–10M tons/year pollute land/water

Toxicity: Contains heavy metals (lead, cadmium) & PAHs

Poor collection: <30% recovered in developing nations

Biggest Challenges

Regulations Improving Recovery
EU: 65% recycling target for lubricants

USA: EPA mandates re-refining

China: Bans open burning

Future Innovations

Waste rubber primarily comes from  end-of-life tires (ELTs), 
industrial rubber products, and manufacturing scraps. Below 
is a detailed breakdown of global waste rubber generation, 
recycling rates, and disposal methods.

End-of-life tires (ELTs) – 1.5–2 billion tires (25–30 
million tons), making up 80% of waste rubber.

Industrial rubber waste – 4–6 million tons (belts, 
hoses, seals).

Consumer rubber products – 2–3 million tons (shoes, 
mats, gloves).

Manufacturing scraps – 1–2 million tons (excess from 
tire/rubber production).

The world generates 30–40 million metric tons of waste 
rubber each year, primarily from:

Circular rubber economy – Michelin & Bridgestone developing 100% recycled tires.

Bio-based rubber – Sustainable alternatives like guayule and dandelion latex.

Blockchain tracking – Prevents illegal dumping (piloted in EU).

RUBBER –
30 TO 40 MILLION TONS/YEARLY

Annual Waste Rubber Production

Future Innovations

Conclusion

How Waste Rubber is Processed & 
Reused

Tire-derived fuel (TDF) – 40–50% of ELTs burned in 
cement kilns/power plants.

Crumb rubber – 15–20% turned into granules for as-
phalt, sports fields, and playgrounds.

Devulcanization/reprocessing – 5–10% converted into 
new rubber goods.

Retreading – 5% (mostly truck tires) reused after re-
treading.

Landfill/dumping – 15–25% discarded improperly, 
causing environmental harm.

While TDF and crumb rubber dominate recycling, landfill dumping and pollution remain major concerns. New regulations and 
tech (pyrolysis, bio-rubber) aim to make rubb er more sustainable.

Rubberized asphalt (used in US/EU roads).

3D printing filaments (experimental recycled rubber 
powder).

Pyrolysis oil & carbon black (extracted from tire 
pyrolysis).

Illegal dumping – 4–6 million tons/year of tires 
pollute landfills and open dumps.

Tire fires – Release toxic chemicals (PAHs, heavy 
metals).

Microplastic pollution – Crumb rubber from artificial 
turf contaminates waterways.

EU – Bans tire landfilling, enforces 100% recovery.

USA – 90%+ recycling rate in most states via scrap 
tire programs.

India – Mandates pyrolysis plants for tire waste.

Emerging Uses:

Key Challenges

Regulations Driving Change
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PLASTIC WASTE – 400 TO 450 MILLION TONS/YEARLY

Annual Plastic Waste Generation

Where Does Plastic Waste Go?

Recycling reality check:

The world produces 400–450 million metric tons of plastic waste each year, coming from:

Single-use packaging (40%): 150–200 million tons 
(bottles, wrappers, bags).

Synthetic textiles (15%): 60–70 million tons (polyester 
clothing, fishing nets).

Consumer products (12%): 50–60 million tons (toys, 
electronics, furniture).

Construction/demolition (10%): 40–50 million tons 
(pipes, insulation).

Industrial/agricultural (8%): 30–40 million tons (films, 
machinery parts).

Microplastics (2%): 6–10 million tons (tire wear, 
cosmetics, breakdown).

Landfilled (40–50%): 180–200 million tons.

Burned for energy (15–20%): 60–80 million tons.

Recycled (9–15%): 35–50 million tons (only 2% 
becomes similar-quality products).

Leaked into nature (20–30%): 80–120 million tons.

Illegally exported (5–10%): 20–40 million tons.

Over 50% of “recycled” plastic is downcycled (turned into lower-value items).

30% of exported plastic is mismanaged abroad.

Environmental Damage

Innovations:

Ocean pollution: 10–14 million tons/year enter 
oceans (a garbage truck per minute). 

Top sources: fishing gear (30%), packaging (20%), 
microplastics (10%).

Microplastics crisis: 1.5 million tons/year 
contaminate soil and water. Humans ingest ~5g of 
plastic weekly (a credit card’s worth).

Carbon emissions: Plastic production emits 1.8 
billion tons of CO₂/year (3–4% of global emissions).

Chemical thermo cracking  by breaking plastic 
back  to raw materials.

Biodegradable plastics (PLA, PHA – still limited).

Zero-waste stores & refill systems.

 Total Global Hospital Waste Generation
Annual HCW Production: ~5–10 million metric tons/year (WHO, World Bank).

Annual HCW Production: ~5–10 million metric tons/year (WHO, World Bank). Types of Hospital Waste

Infectious Waste (15–25%) – Contaminated sharps, lab cultures, surgical waste.

Hazardous Chemical/Pharma Waste (5–10%) – Expired drugs, disinfectants, mercury devices.

General Non-Hazardous Waste (60–70%) – Paper, food waste, packaging.

Radioactive Waste (<1%) – Cancer therapy materials, imaging liquids.

HOSPITAL WASTE GENERATION – 5 TO 10 MILLION 
TONS/YEARLY

Total Global Hospital Waste Generation

Disposal Methods (Global Averages)

Biggest Challenges

Future Trends
Key Takeaway

Incineration: ~30–40% (preferred for infectious waste, but emits dioxins).

Autoclaving/Sterilization: ~20–30% (microwaving/steam treatment for safe landfill).

Landfill (Untreated): ~20–40% (risky in developing nations).

Recycling (Plastics, Metals): <10% (growing in EU/US due to circular economy laws).

Developing Countries: Open dumping leads to disease spread (hepatitis, HIV from needles).

Plastic Overload: ~25% of HCW is single-use plastics (syringes, IV bags).

Stricter WHO/UNEP Guidelines: Push for zero waste 
incineration by 2030.

Hospitals generate ~0.5–1% of global MSW, but their 
waste is far more hazardous. The EU and US lead in safe 
disposal, while Africa/Asia face critical gaps.
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RDF – 150 TO 200 MILLION TONS/YEARLY
Refuse-Derived Fuel (RDF) is a processed waste product made from municipal solid waste (MSW) and com-
mercial/industrial waste, used as an alternative fuel in cement kilns, power plants, and waste-to-energy 
(WtE) facilities. Here’s an overview of its global production and usage:

Total MSW Generated (2024): ~2.3 billion metric tons/year (World Bank).

Estimated RDF Production: ~150–200 million metric tons/year (varies by region).

Europe: ~40–50 million tons/year (led by Germany, UK, Italy, Sweden).

USA: ~25–30 million tons/year (EPA estimates).

Japan & South Korea: ~15–20 million tons/year.

Developing Nations (India, Brazil, etc.): Increasing but still limited (~10–20 million tons/year).

Source: Non-recyclable MSW (plastics, paper, textiles, organic waste).

Processing: Shredding, drying, and removing metals/inerts.

Global RDF Production (Annual Estimates)

How RDF is Produced & Used

End Uses:

Cement Industry (50–60%): Co-processing in kilns (replaces coal).

Waste-to-Energy (30–40%): Power plants in EU, Japan.

Industrial Boilers (10%): Paper mills, factories.

DRIED SEWAGE SLUDGE – 50 TO 100 MILLION TONS/YEARLY
While the world struggles with mounting waste and energy shortages, an unexpected resource is quietly 
gaining attention—dried sewage sludge. Once considered nothing more than a smelly byproduct of 
wastewater treatment, this material is now being repurposed into a valuable fuel, helping industries 
reduce waste and cut carbon emissions.

Collection & Dewatering – Sewage sludge is extracted from wastewater treatment plants and partially dried.

Advanced Drying – Using thermal or mechanical methods, moisture is further removed, turning  sludge into a solid, 
burnable material.

Reduces landfill waste – Sludge takes up massive space if not treated.

Cuts fossil fuel use – Cement and power plants can blend it with traditional fuels.

Lowers methane emissions – Better than letting sludge decompose in landfills.

Fuel in cement kilns (replacing coal).

Feedstock for waste-to-energy plants.

Biomass for industrial boilers.

Every year, 50 to 100 million metric tons of sewage sludge are dried and processed worldwide. Instead 
of being buried in landfills (where it emits methane) or incinerated (releasing CO₂), this sludge is being 
transformed into a sustainable energy source.

Energy Recovery – The dried sludge is then used as:

From Waste to Watts: The Rise of Sewage Sludge Fuel

How It Works:

Benefits & Challenges

The Future: A Circular Economy Game-Changer?
With better technology and tighter environmental laws, dried sewage sludge could become a major player in renewable energy.
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PRODUCT & WHERE IT  CAN BE USED

Synthesis Gas

Carbon Black

Syngas (synthesis gas) serves as a versatile energy carrier and chemical feedstock across multiple industries. In power 
generation, it fuels gas turbines and engines while integrated gasification combined cycle plants use it for efficient electricity 
co-production. The chemical industry relies on syngas as a critical building block for manufacturing methanol, ammonia, and 
hydrogen, as well as producing liquid fuels through Fischer-Tropsch synthesis. Steel and metal producers utilize syngas as a 
reducing agent in direct iron reduction processes and as a partial substitute for coke in blast furnaces. Petroleum refineries 
employ syngas for hydrogen production in hydroprocessing units and for upgrading heavy oil fractions through gasification 
technology. 

The waste management sector converts municipal solid waste and biomass into syngas for clean energy generation. Agricultural 
applications include syngas-derived urea and nitrogen-based fertilizers. In transportation, syngas enables production of 
synthetic natural gas and gas-to-liquid fuels. Specialty manufacturing sectors like glass and ceramics benefit from syngas for 
high-temperature process heating. A key environmental advantage lies in syngas’s ability to transform waste materials, coal, 
or biomass into cleaner energy solutions while enabling carbon recycling across industrial processes. The technology offers 
particular value in regions seeking to reduce fossil fuel dependence or implement circular economy principles in industrial 
operations.

Carbon black has diverse industrial applications. In the rubber industry, it’s essential for tire manufacturing, accounting 
for 70% of global usage, where it reinforces rubber and improves durability. The plastics sector uses it as a pigment and UV 
stabilizer in products like pipes, films, and automotive parts. Printing inks rely on carbon black for its intense coloration in 
newspapers, packaging, and toners. Paints and coatings incorporate it for color, conductivity, and weather resistance. The 
construction industry utilizes it in sealants, adhesives, and concrete products. Battery manufacturers apply carbon black as 
a conductive additive in lithium-ion batteries. Even consumer goods like cosmetics, food packaging, and electronics contain 
carbon black for coloring and antistatic properties. Its unique combination of reinforcement, coloration, and conductivity 
makes it indispensable across manufacturing sectors.

Pyrolysis Oil
Pyrolysis oil serves as a versatile fuel and chemical feedstock across multiple industries. In heavy industries, it replaces furnace 
oil in cement kilns, steel plants, and power stations for heat generation. The maritime sector uses it as a bunker fuel alternative 
for ships. Chemical manufacturers process it into higher-value products like biofuels, plastics, and specialty chemicals. Road 
construction utilizes pyrolysis oil as a binder in asphalt production. Agricultural operations employ it for heating greenhouses 
and drying crops. The automotive industry explores its use in modified diesel engines. Waste management facilities implement 
it for on-site energy recovery from plastic and tire waste. Even the pharmaceutical sector extracts valuable compounds from 
biomass-derived pyrolysis oil. Its flexibility as a renewable fuel makes it particularly valuable for industries seeking to reduce 
fossil fuel dependence while managing waste streams sustainably.

Light fraction (gasoline)
Heptane: 98-100°C

Hexane: 69-70°C

Pentane: 36-38°C

Heptene (C₇H₁₄) is a valuable linear alpha olefin used across multiple industries:

Hexane (C₆H₁₄) is a versatile solvent and industrial chemical used across multiple sectors:

Pentane (C₅H₁₂) is a versatile hydrocarbon solvent with key industrial applications:

Its reactivity and branching structure make it particularly useful in petrochemical refining and high-performance
material production.

Due to its high volatility and toxicity, proper ventilation and safety protocols are critical in all applications.

Its low boiling point (36°C) makes it ideal for foam expansion and low-temp applications, while its non-polar nature suits it for 
precision cleaning. Safety measures are critical due to high flammability.

Chemical Manufacturing – Key intermediate for producing plasticizers (e.g., DINP), synthetic lubricants, and 
alkylated aromatics.

Fuel Additives – Enhances octane ratings in gasoline blending and improves combustion efficiency.

Polymers & Plastics – Co-monomer in polyethylene (LLDPE) and other specialty polymers.

Adhesives & Coatings – Modifies properties in hot-melt adhesives and resin formulations.

Pharmaceuticals – Building block for organic synthesis of fragrances and specialty chemicals.

Food Processing – Extracts edible oils (soybean, canola) and flavors.

Pharmaceuticals – Isolates active compounds and purifies medications.

Adhesives & Coatings – Key solvent in glues, varnishes, and rubber cement.

Textiles – Removes oils during fabric and leather processing.

Laboratories – Used in chromatography and chemical synthesis.

Automotive – Cleans engine parts and degreases metal surfaces.

Printing – Solvent for inks and cleaning printing equipment.

Foam Manufacturing – Blowing agent for polystyrene and polyurethane insulation foams.

Fuel & Energy – High-octane gasoline additive and LNG processing.

Chemical Production – Feedstock for olefins and synthetic rubber.

Electronics – Cleaning solvent for circuit boards and components.

Laboratory Use – Low-temperature solvent in chromatography and reactions.

Aerosols – Propellant in non-CFC spray products.

Rubber Industry – Processing aid for synthetic elastomers.
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Benzene: 80-81°C

Toluene: 110-111°C

Xylene: 138-140°C

Benzene (C₆H₆) is a fundamental petrochemical with critical industrial uses, though restricted due to toxicity concerns.
Key applications include:

Toluene (C₇H₈) is a versatile solvent and chemical feedstock used across multiple industries:

Xylene (C₈H₁₀) is a widely used aromatic hydrocarbon with key industrial applications:

Note: Most modern applications use benzene-derived intermediates rather than pure benzene, with stringent
workplace exposure limits (e.g., <1 ppm OSHA PEL). Alternatives like toluene or xylenes are preferred where possible.

With strong solvency and lower toxicity than benzene, toluene remains widely used, though proper ventilation and
PPE are mandatory due to flammability and CNS effects.

The three isomers (ortho-, meta-, para-xylene) each have specialized uses, with para-xylene being particularly valuable for 
polyester production. While less toxic than benzene, xylene requires proper ventilation and PPE due to flammability and 
inhalation risks. Modern applications increasingly emphasize closed-loop systems to minimize workplace exposure.

Plastics & Resins – Primary feedstock for polystyrene, ABS, nylon, and polycarbonates.

Synthetic Fibers – Precursor for polyester, spandex, and other textiles.

Rubber Manufacturing – Used in synthetic rubber (SBR) for tires and industrial products.

Pharmaceuticals – Intermediate for drugs (aspirin, antibiotics) under strict controls.

Dyes & Detergents – Base chemical for aniline-based dyes and surfactants.

Paints & Coatings – Solvent in limited specialty applications (being phased out).

Fuel Additive – Historically in gasoline (now largely replaced due to regulations).

Paints & Coatings – Key solvent in lacquers, enamels, and adhesives

Chemical Manufacturing – Feedstock for benzene, xylene, and TNT production

Printing & Inks – Carrier solvent for flexographic and packaging inks

Plastics & Rubber – Used in polyurethane foam and synthetic rubber processing

Fuel Additives – Octane booster in gasoline blends

Pharmaceuticals – Reaction solvent in drug synthesis (under controlled conditions)

Electronics – Cleaning agent for circuit boards and semiconductors

Paints & Coatings - High-performance solvent for industrial paints, varnishes and adhesives.

Petrochemicals - Feedstock for PET plastic production and polyester fibers.

Printing/Rubber - Essential solvent in printing inks and rubber compounding.

Laboratory Use - Clearing agent in histology and microscopy preparations.

Leather Processing - Degreasing agent in tanning operations.

Electronics - Cleaning solvent for circuit boards and semiconductor manufacturing.

Pharmaceuticals - Intermediate in drug synthesis (with strict purity controls).

Middle fraction (kerosene)
Kerosene: 150-250°C

Ethylbenzene: 136-137°C

Styrene: 145-146°C

Kerosene serves as a versatile hydrocarbon across multiple industries:

Ethylbenzene (C₈H₁₀) is primarily used as a critical feedstock in the production of styrene (for polystyrene plastics, synthetic 
rubber, and resins). Other key applications include:

Styrene (C₈H₈) is a foundational chemical with diverse industrial uses:

With its high flash point (38–72°C) and clean combustion, kerosene remains essential where electricity or gas infrastructure is 
limited. Strict sulfur-content regulations (e.g., <15ppm ULSD) now govern most industrial applications.

Due to its flammability and toxicity, handling requires proper ventilation and PPE. Most ethylbenzene is consumed captively 
in styrene manufacturing.

Note: Requires strict exposure controls (OSHA PEL: 50 ppm) due to volatility and potential health risks. Increasingly replaced 
by bio-based alternatives in consumer applications.

Heating – Fuel for industrial furnaces, space heaters, and agricultural dryers.

Transportation – Fuel for diesel engines and railroad traction in developing markets.

Lighting – Traditional fuel for lamps and lanterns in off-grid areas.

Solvents – Carrier fluid for pesticides, adhesives, and cleaning formulations.

Manufacturing – Cutting oil for metalworking and textile processing aid.

Marine – Fuel for small craft and emergency generators.

Solvents & Paints – Industrial solvent in coatings, inks, and adhesives.

Fuel Additive – Octane booster in aviation gasoline (limited use).

Chemical Intermediates – Production of acetophenone and other derivatives.

Plastics & Packaging – Key monomer for polystyrene (rigid/foam) and EPS (insulation, food containers).

Synthetic Rubber – Essential for SBR (tires, footwear) and latex products.

Composite Materials – Reinforced plastics (fiberglass, automotive parts).

Coatings & Adhesives – Alkyd resins and industrial binders.

3D Printing – Photopolymer resins (LCD/DLP printing).
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Diesel fuel: 250-350°C

Cumene: 177-178°C

Phenols: 180-220°C

Diesel fuel powers a wide range of industries due to its high energy density and efficiency:

Cumene (isopropylbenzene, C₉H₁₂) is a key petrochemical with critical industrial applications:

Phenols (C₆H₅OH) serve as vital industrial compounds with diverse applications:

Available in ultra-low sulfur (ULSD), biodiesel blends, and off-road grades to meet emission regulations.

Note: Almost exclusively (>95%) consumed captively in phenol/acetone plants. Requires explosion-proof handling due to 
flammability.

Note: Requires strict handling (corrosive/toxic) with growing substitution by bio-based phenolics in consumer applications.

Transportation – Primary fuel for trucks, buses, ships, and locomotives.

Construction – Powers heavy machinery (excavators, cranes, bulldozers).

Agriculture – Runs tractors, harvesters, and irrigation pumps.

Mining – Fuel for drills, haul trucks, and generators.

Power Generation – Backup fuel for industrial generators and remote power plants.

Military – Used in tanks, armored vehicles, and naval vessels.

Marine – Standard fuel for commercial fishing and cargo vessels.

Phenol/Acetone Production – Primary feedstock (90% of global use) via cumene peroxidation.

Plastics & Resins – Intermediate for polycarbonates, epoxy resins, and nylon.

Paints & Coatings – Solvent for high-performance industrial formulations.

Fuel Additives – Octane booster in aviation gasoline (limited use).

Rubber Manufacturing – Used in synthetic rubber and adhesive production.

Plastics & Resins – Key raw material for Bakelite, epoxy resins, and polycarbonates

Pharmaceuticals – Precursor for aspirin, antiseptics, and specialty drugs

Disinfectants – Active ingredient in medical and household sanitizers

Herbicides/Pesticides – Base for synthetic biocides and wood preservatives

Dyes & Perfumes – Intermediate for azo dyes and fragrance synthesis

Automotive – Used in brake fluids and rubber vulcanization

Oil & Gas – Additive in lubricants and refining processes

Heavy fraction (diesel)
Naphthalene 218-220°C

Base oils: above 350°C

Bitumen: above 400°C

Naphthalene (C₁₀H₈) is a versatile aromatic hydrocarbon with key industrial uses:

Base oils serve as essential components across multiple industries:

Bitumen is a crucial material across multiple industries:

Note: Use declining due to toxicity concerns (EPA-regulated), with replacements like para-dichlorobenzene in consumer 
applications.

Available in mineral (paraffinic/naphthenic), synthetic (PAO, esters), and bio-based variants to meet performance
and environmental standards.

Available in penetration grades (10/20 to 250/300), viscosity grades, and polymer-modified forms for specialized
performance requirements.

Phthalic Anhydride Production – Primary feedstock for plasticizers (e.g., PVC) and polyester resins.

Pesticides – Active ingredient in mothballs and soil fumigants.

Dyes & Pigments – Intermediate for azo dyes and synthetic tanning agents.

Construction – Additive in concrete plasticizers and dispersants.

Rubber Industry – Vulcanization accelerator and antioxidant.

Textiles – Dye carrier for polyester and other synthetics.

Lubricants – Primary ingredient in engine oils, gear oils, and industrial lubricants (Group I-V).

Automotive – Formulation base for transmission fluids and brake oils.

Metalworking – Key component in cutting fluids and rust preventatives.

Energy – Transformer oils and turbine lubricants.

Pharmaceuticals – White oils for ointments and cosmetic bases.

Food Processing – NSF-approved grades for machinery lubrication.

Textiles – Spinning oils and fiber processing aids.

Road Construction – Primary binder in asphalt for highways, runways, and pavements.

Waterproofing – Roofing membranes, tank linings, and underground coatings.

Adhesives – Industrial sealants and pipe joint compounds.

Paints & Coatings – Protective anti-corrosion layers for steel structures.

Soundproofing – Damping mats in automotive and construction applications.

Batteries – Sealing compound in lead-acid battery cases.

Emulsions – Cold-applied road mixes and dust suppression.

Residue fraction (heavy residues)
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OUR CONTACTS
“Contact our experts.”
Info, phone, website links.
+44 777 10 60 320
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