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1 INTRODUCTION  

Eco Energy Solutions has a team of experienced and expert renewable, recycling, consulting 
professionals that work hard for obtaining renewable energy from the waste & other 
alternative source of energy. Our Focused areas are as under: 
 

 Biomass Gasification based Energy Generation. 
 Waste Tire Pyrolysis. 
 Solar Power Generation (PV & Thermal Methods) 
 Wind Power Generation (Vertical & Low Speed Wind Turbines) 
 Flowing Water Power Generation. 
 Tidal waves/currents Energy Generation. 
 Biogas (Bio-methanation based) CHP Concepts. 
 Artificial Algae Cultivation methods for Bio Fuels Productions 
 Every day wastes  Solution (Municipal solid / Liquid wastes) 
 CDM Project Development as per Guidelines by UNFCCC 

 

SERVICES OFFERED BY US. 
 

• Acquisition/ Procurement of Land (Govt. Wasteland / Private Land). 
• Technology Assessment & Preparation of Feasibility Report/ Detailed Project   

Report.  
• Pre-operative Legal approvals for manpower, Road crossing permission,  

              Site allocation & Pre project subsidiary procedures. 
• Post- operative legal approvals like plan approval, 63AA/43AA, Construction 

Permission from local body. 
• Getting Clearance of GPCB / CPCB & Other Legal Departments. 
• Getting Power Connection for Construction activities & Permanent supply  

              for Startup power. 
• Converting Agriculture Land in to Non-Agriculture Land & Start Construction. 
• Liasoning with all Govt. dept. { MNRE,GEDA, GEB & I.M.&P, Concern Dept. of GoG} 
• Project Planning as per Timeline & timely completion of the same. 
• PPA with Concern Authorities & Joint Feasibility & Commissioning Report as per Govt. 

Norms. 
•  Maintenance Schedules & formats for such power plant as per IS 2010. 
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Consultation Structure: 
 

FIRST STAGE:   
 We are offering one time free consultation to any interested clients for  

detailed presentation, overviews of the project. Estimated Project Cost & 
Pre-Feasibility  Study. 
 

SECOND STAGE:   
 After First Free Consultation if such project find lucrative to client and 

need to know more about the project and want to see the live 
demonstration they have to sign a consultation retainer ship agreement & 
NDA(Non-Disclosure Agreement) along with non – refundable retainer 
ship fees of  Rs. 50,000 (Excluding Applicable Travelling Expenditure) 

 This Retainer  Ship fees will be adjusted in Total Consultation Fees at 
Stage Three. 
 

THIRD STAGE:   
 If Clients Found Project is Suitable & Feasible as per their requirement 

and want to proceed, We will Provide them our detail scope of work 
/Services Provided by us and our consultation Offer to execute entire 
project. Client then issue us a letter of intent(LOI) along with consultation 
advance for further proceedings. 

 
  
 



 

 

E C O  –  E N E R G Y  S O L U T I O N S  

365/A, Saket Society, B/H. Swami Narayan Temple, 
Sector No. 23, Gandhinagar – Gujarat (India) 

Web: www.ecoenergysolutions.co.in 

2 Technology 
Pyrolysis involves heating organic materials without oxygen to break them down to simpler 

organic compounds. When organic wastes (e.g., waste tires) are the feedstock, products of the 

process include char or carbon char, oil, and gas. For example, pyrolysis can convert wood to 

charcoal and a low-Btu gas.  

Gasification of organics occurs at operating conditions between the complete absence of 

oxygen and stoichiometric (i.e., sufficient oxygen to complete the oxidation reaction). 

Gasification involves drying and pyrolyzing a feedstock, and oxidizing the solid char to heat the 

reaction and provide carbon monoxide (CO) to the gas. In the early 1980s, the waste industry 

saw gasification as promising. Gasification processes maximized the effect of carbon-hydrogen 

ratios. Furthermore, the product gas was suitable for use in existing boilers / Gas Generators 

for Electricity Generation.  

Liquefaction is the thermochemical conversion of an organic solid into a petroleum-like liquid. 

Liquefaction typically involves the production of a liquid composed of heavy molecular 

compounds from a pyrolytic gas stream. The liquid has properties similar, but not identical, to 

those of petroleum-based fuels. Essentially, liquefaction is manipulation of the pyrolysis 

process in order to produce a liquid with characteristics similar to petroleum-based liquids 

(e.g., fuel oils). 

Pyrolysis  
Pyrolysis processes may operate as either batch feed or continuous feed systems. Batch feed 

systems process a single charge of feedstock at a time. After required residence time in the 

batch thermal reactor, solid products and residue are removed. Conversely, in continuous feed 

systems, feedstock is conveyed through the thermal reactor at a uniform rate, and solid 

products and residue are continuously discharged.  

Pyrolysis relies on the addition of heat to break chemical bonds, providing a mechanism by 
which organics decompose and vaporize. Most projects operate within a temperature range of 
250° - 500°C, although some report operating at up to 900°C. At temperatures above 
approximately 250°C, shredded tires release increasing amounts of liquid oil products and 
gases. Above 400°C, depending on the process employed, the yield of oil and solid tire-derived 
char may decrease relative to gas production.  
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A typical commercial operation is described below.  
 
1. Tires delivered to a site are weighed. Tires are introduced to systems whole or else halved, 
chopped, or shredded; Magnetic separation is often used to remove ferrous metals from size-
reduced tires.  
 

2. The feedstock is typically dried and preheated, using tire-derived gas. Oxygen is purged 
through a combination of the pyrolysis gas preheater and an inert gas system employing 
nitrogen.  
 

3. Temperature and residence time in the reactor are two key pyrolysis reactor design criteria. 
Maintaining a positive pressure in the reactor ensures that leaks do not introduce oxygen from 
the air.  
 

4. The liquid stage, tire-derived oil, is condensed and cooled. Light and heavy oil fractions may 
be handled separately. A separator removes any remaining water vapor. The product is 
filtered. The characteristics of tire-derived oil are mentioned below. 
  
5. Solid tire-derived char is cooled, typically using a water-cooled stage. The product may be 
sized and screened to remove fiber. A magnetic separation stage captures magnetic materials 
remaining in the char. washing the char and further size reducing it produces the carbon black 
product. The characteristics of tire-derived char and carbon black are mentioned below. 
 

6. Tire-derived gas maintains operating pressure in the system and provides heat to the 
system. Vented gases pass through a pollution control train, which may include a gas flare. The 
characteristics of tire-derived gas are mentioned below. 
 

7. Gas can further treated for power generation. It is passes through venturi scrubber to 
remove particulate matter from gas and then it is passes through water cooled condenser 
which can help us to bring down the temperature of tire-derived gas and cracking of tar from 
it. Further it is passes through various filters containing wood waste and saw dust waste to 
remove %moisture from gas and finally cleaned through fabric filter.  
Now our Gas is ultra clean and can directly feed to Gas Driven Generating Set. But for 
continuous operation of generator we proposed low pressure vessel for the storage of gas. 
Through this storage power generation can be done for 24 hours irrespective of gas 
production rate through pyrolysis of waste tires. 
 

8. Steel shreds are baled for shipment. Separated fibers, when recovery is practical, are baled 

for shipment. Often, however, fibers are disposed as waste.  
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4 
OPERATING CONDITIONS AND PRODUCTS 

This section of the report summarizes the operating data for tire pyrolysis projects, and 

describes the products of their operations. The section presents operating pressures and 

temperatures for various processes and the predominant products reclaimed by the process. 

Where data were available, we report historic periods of operation, including startup and 

shutdown schedules. The section summarizes operating schedules for planned facilities. The 

section includes a summary of the requirements for startup, shutdown, maintenance, and 

estimated availability.  

The Process of waste tire pyrolysis systems describes the following products of pyrolysis and 

gas cleaning:  

1. Solids (i.e., tire-derived char or tire- derived carbon black & steel + fiber),  
2. Synthesis gas,  
3. Liquid (furnace oil, fuel oil, blended LDO, or Naphtha)  
  
Typically however, the tire pyrolysis industry describes the products it produces as a solid 

(either tire-derived char or tire-derived carbon black), a liquid (oil, often including a naphtha 

fraction), a gas, steel, and fibers. Wastes from the processes are as below.  

Operating Conditions  
 
Temperature and Pressure  
We stated that reactor temperature is one key determinant of overall system performance. 

Projects may be compared on the basis of reported steady-state operating temperature in the 

pyrolysis vessel. The range of operating temperatures for the facility reporting full-scale 

pyrolysis projects is 250° - 500°C.  

To a large extent, reactor temperature determines the yield of solid, gas, and liquid pyrolysis 

products. Over the range of 250° - 500°C, the production of gas increases from 0 - 6 percent by 

weight, while the quantity of oil and solid fractions are inversely related. Between 

approximately 400° and 600°C, the mass fraction of the products is relatively stable. Between 

500° and 800°C, gas production increases from 6 - 31 percent, while over the same range, solid 

and oil fractions are inversely related. Thus, at higher temperatures, more of the organic 

content of the tires is converted to the gaseous or liquid phase.  

Following Table presents operating temperature and pressure data and reports the 

corresponding product yields for pyrolysis system. 
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Sr.No. Operating 
Temperature 

Operating 
Pressure 

Production 
Variation 

 
1 

 
500°C 

 
Ambient 

42% Oil 
52% Solid 

6% Gas 
 

2 
 

600°C 
 

Ambient 
50% Oil 

40% Solid 
10% Gas 

 
3 

 
700°C 

 
Ambient 

47% Oil 
38% Solid 
15% Gas 

 
4 

 
800°C 

 
Ambient 

40% Oil 
29% Solid 
31% Gas 

 

Safety  
As shown above the pyrolysis system is working on ambient pressure so it is safe to operate 

compare to high pressure blasting and other issues. 

Energy Requirements  
Anjali Exim reports that the pyrolysis process produces an excess of energy. Anjali Exim 

indicates that the combustion of tire-derived gas provides sufficient heat to drive the reaction. 

The use of supplemental fuel – Scrap wood - is limited to the startup period. The electrical 

usage of systems is estimated to 12.8 kWh/ton of feedstock, based on survey responses.  

The heat required to sustain the pyrolysis reaction appears to be between approximately 630 

and 1,025 Btu/lb of feedstock, based on survey responses. 

Heating Rate  
For a given temperature, the heating rate (°C/minute) has a minor effect on the yield. In 

general, the faster the feedstock is heated to a given temperature, the less tire-derived char 

and the more oil and gas that is produced. Under these conditions, higher gas yields are 

achieved at lower temperatures. Also, at each heating rate, as temperature is increased, the 

greater the production of benzene, pentane-2, and methanol fractions, and the less the 

production of pentane-1 and ethanol fractions.  

At a given temperature, the heating value of the gas increases with the heating rate. The 

surface area of the solid product increases as heating rate or temperature increases. 
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6 
By-Products after Pyrolysis    
 

o Oil   35% to 45% 
 

The mean ultimate analysis of pyrolytic oils is reported in following table. Also, the mean 

heating value of oil is also provided. The ultimate analysis indicates an oil product well within 

the range of that of a fuel oil refined from crude oil. As per given below comparison. 

Sr.No. Parameter Units Tire Derived 
Oil 

Fuel Oil Refined 
from 

Crude Oil 
1 Flash Point, min °C 65 60 
2 Pour Point, max °C 6 ----- 

 
3 Water and 

Sediments, max 
% 

By volume 
 

0.50 
 

1.00 

 
4 Ash, max % 

By volume 
 

0.099 
 

0.1 

 
Viscosity  

5 Minimum mm2/g 3.1 5.8 
6 Maximum mm2/g 6.3 26.4 
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7 
o Char and Carbon Black 30% to 40 % 

A solid product termed tire-derived char or tire-derived carbon char is produced by most 

Pyrolysis processes that use tires or other solid organic feedstock. The solid product can be 

further processed to enhance specific characteristics and to meet specifications for carbon 

black, or can be marketed directly, Virgin carbon black can reportedly be produced more 

economically and with better quality control than carbon black from tire char.  

The proximate and ultimate analyses of tire-derived char and tire-derived carbon black are 

provided in Table. The mean concentrations of chlorine and the moisture content of the solid 

product are also indicated. The data in the table include the mean heating value for the solid 

product, which is within the heating value range of coal. However, the mean sulfur content (i.e., 

2.36 percent) would not permit its substitution for a low sulfur coal (typically less than 1 

percent sulfur).  

 

Physical Property of Carbon Derived Char / Carbon Black 

Sr. No. Parameters Unit Mean Value 
    

1 Specific Gravity  1.7 
2 Bulk Density lb/ft 32.4 

Particle Size  
3 Measured micron 40-50 
4 Effective micron 0.05-0.1 

Surface Area  
5 BET m/g 40 
6 CTAB m/g 85 
7 Void Volume ml/100g 85.5 
8 Iodine Index mg/g 153.8 
9 Pellet hardness g/pellet 23 

10 Toluene Discoloration  90 
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o Gas 15% to 20% 
Little information is available on the composition of Pyrolytic gas. Because most systems 

consume some of the gas for energy and flare the excess, it is likely that little attention has 

been paid by Anjali Exim to characterize the composition of the gas. The ultimate analysis 

value of a single pyrolytic gas product is reported in Table. Also, the heating value of the gas is 

provided. The carbon content of the tire-derived gas is higher than that expected for most 

natural gas (i.e., 85.76 percent vs. approximately 70 - 75 percent), whereas the hydrogen 

content is lower (14.24 vs. 23 percent).  

Gas Composition  MOLE % 

Hydrogen H—d2˜ 19.87% 
Nitrogen N—d2˜ 3.65% 
Oxygen O—d2˜ 0.71% 

Carbon monoxide CO 3.27% 
Carbon dioxide CO—d2˜ 5.24% 

Methane CH—d4 35.70% 
Ethylene C—d2˜H—d4 9.69% 
Ethane C—d2˜H—d6 8.61% 

Propylene C—d3˜H—d6 5.34% 
Propane C—d3˜H—d8 1.81% 

Isobutylene C—d4˜H—d8 4.26% 
Trans-butene C—d4˜H—d8 0.40% 

Cis-butene C—d4˜H—d8 0.29% 
Butane C—d4˜H—d1 0.66% 

Isobutene C—d4˜H—d1 0.23% 
1,3 Butadiene  0.33% 

 
 

o Steel 10% to 12% 
 
Steel scrap extracted from the feedstock of the tire PGL process contains carbon and fiber 
contaminants but is usually considered a fairly clean scrap iron ready to be marketed. 
 

 

 

 

http://www.ecoenergysolutions.co.in/


 

 

E C O  –  E N E R G Y  S O L U T I O N S  

365/A, Saket Society, B/H. Swami Narayan Temple, 
Sector No. 23, Gandhinagar – Gujarat (India) 

Web: www.ecoenergysolutions.co.in 

9 
 

PROCESSED DIAGRAM 
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10 
INVESTMENT OF 10/ 6 Ton Per Batch Capacity Pyrolysis Plant:- 

 

 

Description of Investment Rupees  

Estimated Machinery Cost Including Transportation to Mumbai Port 40, 00, 000 = 00. 

Construction Cost Civil & Fabrications work  3, 00, 000 = 00. 

30 Kw Electricity Connection Cost 2, 00, 000 = 00. 

Sales Promotional Charges towards Govt. Offices 5, 00, 000 = 00. 

Consultation charges @ 5% of the Project Cost 3, 55, 000 = 00. 

Working Capital For 1 Month 26, 00, 000 = 00. 

Total Project Cost  Rs. 71, 00, 000 = 00. 

Total Investment for Project  Rs. 79, 55, 000 = 00. 

 

Bank Loan can be 70% of the Project Cost = 70% of Rs 71, 00, 000 49, 70, 000 loan amount 

Hence Promoters Total Investment for the Project without Land Cost Rs. 29, 85, 000 = 00. 

 

We are Considering 2 Batches per Day 

 

INTEREST COST: 

Consider the rate of Interest is 14 % Hence Per Annum Interest can be Rs. 6, 95, 800 = 00.  

There for Monthly Interest can be Rs. 57, 983 = 00. 

Per Batch Interest Cost Paid By us is Rs. 1, 115 =00.  

 

RAW MATERIAL SCRAP TIRE COST: 

We are Consider per Batch 6000 Kgs. Scrap Tire Requirement per Batch 

Current Cost of Scrap Tire is Rs. 7 per Kg. 

Per Batch Scrap Tire Cost Paid by us is Rs. 42, 000 = 00. 

 

ELECTRICITY CONSUMPTION COST: 

We are using 30 KW Electricity for 12 hours batch time hence Total Unit will be 30 x 12 = 360 

Current Rate for Industrial Connection is Rs. 6 per unit. 

Per Batch Electricity Cost Paid By us is Rs. 2, 160 = 00.  
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FUEL WOOD CONSUMPTION COST: 

We are Consider per Batch 800 Kgs. Fuel Wood Requirement per Batch 

Current upper Cost of wood is Rs. 4 per Kg. 

Per Batch Scrap Tire Cost Paid by us is Rs. 3, 200 = 00. 

 

PACKING & FORWARDING COST: 

We are Consider a lump sum cost of Rs. 2, 50, 000 per month  

Per day the Packing and Forwarding cost can be Rs. 9, 615 per day 

Per Batch Packing & Forwarding Cost Paid by us is Rs. 4, 808 = 00. 

 

ADMINISTRATIVE COST: 

We are Consider a lump sum cost of Rs. 1, 00, 000 per month  

Per day the Packing and Forwarding cost can be Rs. 3, 846 per day 

Per Batch Packing & Forwarding Cost Paid by us is Rs. 1, 923 = 00. 

 
MANPOWER SALARY  COST: 

We need total 22 Nos. of man force to run the plant in continuous operation for 24 hours. 

Description Number Remarks Rate Cost 

         Engineer Incharge   2 

We consider 2 Shift 
Per day 

15000 30000 
Senior Plant 
Operators   4 10000 40000 

Plant Helpers 4 5,000 20000 

Labour 8 4,000 32000 

Security   4 4,000 16000 

     

per 
month 138,000 

     

per 
Batch  Rs. 2, 654 = 00.  

 

 

THE TOTAL OPERATING COST PER BATCH IS  

Rs. 1, 115 =00.  + Rs. 42, 000 = 00. + Rs. 2, 160 = 00. + Rs. 3, 200 = 00. + Rs. 4, 808 = 00. + 

 

Rs. 1, 923 = 00. + Rs. 2, 654 = 00.       Rs. 57, 860 = 00. 
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INCOME AFTER BATCH PROCESS 
 

TIRE DERIVED OIL SELLING INCOME: 

We are Processing 6000 Kgs. Scrap Tire per Batch. The Oil (TDO) yield will be approx. 35 % of 

the Total Weight Processed. 

Hence it is 35% of 6000 Kgs.  2100 Kgs. Oil Yield per Batch. Current Selling Rate is Rs. 28/ lit. 

There for Per Batch Oil Income will be 2100 Kgs. X Rs.28 = Rs. 58, 800 = 00. 
 

 

CHAR / CARBON BLACK SELLING INCOME: 

We are Processing 6000 Kgs. Scrap Tire per Batch. The Char / Carbon Black yield will be 

approx. 30 % of the Total Weight Processed. 

Hence it is 30% of 6000 Kgs.  1800 Kgs. Yield per Batch. Current Selling Rate is Rs. 6/ Kg. 

There for Per Batch Oil Income will be 1800 Kgs. X Rs.6 = Rs. 10, 800 = 00. 
 

 

SCRAP STEEL WIRE SELLING INCOME: 

We are Processing 6000 Kgs. Scrap Tire per Batch. The Scrap Steel yield will be approx. 10 % 

of the Total Weight Processed. 

Hence it is 10% of 6000 Kgs.  600 Kgs. Yield per Batch. Current Selling Rate is Rs. 10/ Kg. 

There for Per Batch Oil Income will be 600 Kgs. X Rs.10 = Rs. 6, 000 = 00. 
 

 

SYNTHETIC GAS GENERATION: 

We are Processing 6000 Kgs. Scrap Tire per Batch. The Gas yield will be approx. 15 % of the 

Total Weight Processed. 

Hence it is 15% of 6000 Kgs.  900 Kgs. Yield per Batch.  

Currently we are flaring this gas as it required more cleaning and storage facility to reutilize 

the gas for power generation or heating applications. This can affect the capital investment. 
 

 

THE TOTAL INCOME PER BATCH IS  

Rs. 58, 800 = 00. + Rs. 10, 800 = 00. + Rs. 6, 000 = 00.       Rs.  75, 600 = 00. 
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PAYBACK PERIOD 
 

Per Batch Total Income will be Rs. 75, 600 = 00.   

 

Per Batch Total Expenditure will be Rs. 57, 860 = 00. 

 

Per Batch Net Profit will be Rs. 17, 740 = 00. 

 

Per day Two Batch Considered there for per day Profit will be Rs. 35, 480 = 00. 

 

Considering 26 working days in a month then monthly Profit will be Rs. 9, 22, 480 = 00. 

 

 

 

HENCE PAYBACK PERIOD WORKING OUT FOR THE TOTAL PROJECT INVESTMENT OF  

 

Rs. 79, 55, 000 = 00. COULD BE 9 (Nine) Months   
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