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ABSTRACT 

The most mainstream option energizes are bio ethanol, biodiesel and hydrogen. Notwithstanding these 

there are serious inquires about going on methyl and ethyl alcohols, regular gas, condensed petroleum gas, P-

series, power and sun based powers. Elective energizes are getting to be critical because of decreasing petroleum 

holds and the natural impacts of fumes gasses from petroleum fuelled motors. One of the upsides of P series 

powers is that they are anything but difficult to utilize. There is no requirement for any extraordinary fuel plan 

since gasoline and P-series can be intermixed in any extent. So if P-series is not accessible at a specific spot, we 

can basically utilize gasoline. These fills are cheap powers produced by residential and farming squanders. 

Utilization of P-series fills enormously diminishes dangerous discharges. P-series energizes are monetarily 

aggressive with gasoline. 
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1. INTRODUCTION 

P series fuel is an alternate fuel originally developed by Brothers Scott and Doug Dunlop, the co-founders 

of the Pure Energy Corporation and optimized by Stephen Paul of Princeton University. It was licensed in 1997 

(US 5,697,987). At the same period, the Pure Energy Corporation was granted an exclusive license to 

commercialize P-series fuels. 

Composition Of P-Series Fuel: P-series, an alternative fuel patented by Princeton University is a non-petroleum-

based fuel suitable for use in flexible fuel vehicles or any vehicle designed to operate on E85 (85% ethanol, 15% 

gasoline). It is a group of renewable, non-petroleum, fluid energizes that can go about as a substitute for gasoline. 

They are a mix of 25 locally created fixings. Around 35% of P-Series is from fluid by-items, known as "pentanes-

in addition to", which are left over when characteristic gas is prepared. Ethanol is matured from corn and includes 

around 45%. The rest 20% is MeTHF, an ether derived from lignocelluloses biomass such as paper sludge, 

wastepaper, food waste, yard and wood waste, agricultural waste, and so on (Stephen Paul, 1998). The composition 

can be summarised as shown below: 

 Ethanol (ethyl alcohol) 

 Methyl tetra hydro furan, abbreviated MeTHF 

 Natural gas liquids, such as pentanes 

 Butane 

Table.1. Volumetric Composition of P-Series Fuels 

Composition of P-Series Fuels (by Volume) 

Regular Premium 

Component  Grade  Grade Cold Weather 

Pentanes Plus 32.5% 27.5% 16.0% 

MTHF 32.5% 17.5% 26.0% 

Ethanol  35.0% 55.0% 47.0% 

Butane 0.0% 0.0% 11.0% 

Production of P-Series Fuels: All the ingredients except the MeTHF can be purchased as a set from natural gas 

processors and ethanol producers. The MeTHF is a high return result of hydrolysis. Hydrolysis is a procedure that 

had been used principally in Germany and Russia amid World War II to deliver fermentable sugars that were 

utilized to fabricate ethanol fuel for vehicles. In any case, this procedure is not used today because the sugar 

produced in this process breaks down rapidly and results in low ethanol yield. This problem is neglected when 

producing MeTHF instead of ethanol, because sugar production is not necessary. Several companies engineer 

hydrolysis plants. One of the most important technology is the Bio fine process. 

2. METHODS & MATERIALS 

The Biofine Process: The bio fine process converts cellulosic biomass into levulinic acid. This process is a 

popularized innovation that utilizations two-stage weaken mineral corrosive hydrolysis to separate the biomass into 

intermediate chemicals. These chemical can further be transformed into MeTHF and chemical products. This 

process gives a high yield of ethanol and sugar is not produced. 

Problems Addressed By P-Series Fuels: P-Series fuel addresses three problems:  

 Global warming can be considerably reduced. The emissions of P series fuels are lower than conventional 

fossil fuels. This reduces the impact of emission on the atmosphere. 
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 Soil and land pollution. The agricultural and organic wastes are utilised for the levulinic acid production. 

This reduces the pollution of the land and the soil. 

 As the fossil fuels are getting used up, there is an urgent need to discover alternate fuels which will have 

reduced impact on the atmosphere and has renewable source of energy. P-series fuels are the best alternate 

fuels which can address the non-dependency problems.  

 
Fig.1. Process known as biofine process for stage dilute acid hydrolysis reactor 

(1) Biomass feedstock hopper, (2) Aqueous acidified slurry mixing tank, (3) Steam recovery condenser,   

(4) Furfural extraction, (5) Flash separator, (6) Centrifugal separator, (7) Acid recovery separator, (8) Recycled 

water, (9) Water treatment facility, (10) Product strorage tank, (11) Tar extraction, (12) Extracted tars, (13) Water 

separator, (14) Solvent recovery separator, (15) Solvent holding tank, (16) Solvent extraction, (17) Product holding 

tank, (18) extracted lignin cake, (19) Heat exchanger, (20) Feed water, (21) Heat exchanger, (22) 150 psi steam 

boiler, (23) Hot water recovery tank, (24) Second stage: continuously stirred reactor, (25) First stage: tubular 

reactor, (26) High pressure pump, (27) Recycled acid. 

Flexible fuel vehicles: The octane number of P-Series fuels range from 89-93 (mid-grade to premium). This is 

similar to gasoline which can be formulated specifically for winter or summer use. The refuelling methods of P-

Series is also easy and simple. It is also similar to gasoline but it is not gasoline and cannot be used in a regular 

gasoline car. If the P-series fuel should be used in a vehicle, then the vehicle which must be Flexible Fuel Vehicle 

which is denoted as FFV. The FFV’s are vehicles which can accept two or more different fuels in a single engine. 

These vehicles provide a greater advantage for the consumer. Nearly three million FFV's was manufactured since 

1996. The P-series fuels have already been incorporated and tested in certain vehicles such as Ford Taurus and 

Dodge Caravan. One of the major advantage of FFV's is that they are very easy to use.  

Cost Of P-Series Fuels: According to the May 2003 report, the retail price for P-Series was $1.49 per. This is 

about $.13 /gallon lesser than gasoline. But this lower content indicates that the energy content of ethanol is low. 

On a BTU basis, P-Series is more efficient than gasoline. On a gallon basis, the mileage is about 10% less than 

gasoline. The verdict is that the operating cost -- in $/mile -- is about the same as gasoline. 

Emission: P-series fuel has several emission benefits over gasoline and other fuels. It has been observed that the 

greenhouse emissions emitted from P-series fuels are about 50% lower than that of gasoline. The following table 

shows the various gases emitted from P-series fuels.  

3. RESULTS AND DISCUSSION 

 Laboratory tests indicate high yields are attainable on both a theoretical (mokr) basis (83%) and on a 

weight basis (63 pounds of MeTHF for every 100 pounds of levuilinic acid). In comparison, literature values using 

competing processes suggested low yields of 3% of MeTHF as a minor byproduct. Thus the Bio fine Process yields 

a very high product of P series fuel. The comparison of the federal test emission results are listed in the table 

below. 

Table.2. The comparison of federal test procedure (FTP) emission results (g/mile)  

 NMHC Carbon monoxide Nitrogen Oxides 

Pure regular 0.074 1.081 0.064 

Pure premium 0.064 1.062 0.059 

Phase I RFG 0.115 1.247 0.039 

Tier 1 stndards 0.250 3.4 0.4 

Tier 1 stndards 0.125 1.7 0.2 
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4. CONCLUSION 

Currently, a lot concentration is inquisitive about replacement fuels equivalent to biodiesel, electrical 

power, ethanol, hydrogen, methanol, average gas (CNG/LPG), propane (LPG), P-series fuel and solar fuel cells. 

These energizes for vehicles are turning out to be progressively vital as an after effect of decreasing petroleum 

saves and the ecological results of fumes gasses from fossil fuel controlled engines. In perspective of these causes, 

these powers are being utilized at present as a part of spot of gas and diesel fuel included petroleum. Using these 

option powers can aid both our nation slash its dependence on imported petroleum and fortify air quality. Lately, 

researchers have excited P-series fuel for flexible-fuel vehicles considering that P-series fuel are certainly made 

from renewable resources and presents huge emission advantages over conventional fuels. For instance, it produces 

35% less hydrocarbon emissions, 40% less carbon monoxide emissions and has over 50% less ozone forming 

capabilities than reformulated fuel. Additionally, to those that is as much as 70% renewable and produced from 

96% derived domestic assets. It is generated from renewable sources which are more than 60% of the energy 

content in P-series.  Additionally, P-series fuels might cut down fossil energy use via 49% to 57% and petroleum 

use by using 80% comparative to gas. P-series fuel requires no refining and involves nearly no undesirable olefins, 

sulphur or aromatics, akin to benzene. In conclusions, it will have the abilities to interchange roughly a billion 

gallons yearly by 2020. Use of this will additionally create fewer greenhouse gases, and decrease the 

environmental pollution from automobiles and dependence on foreign oil. Comfortably put, it is tomorrow’s gas 

for today’s vehicles. 
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