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Stopford is an international energy and environment 

consultancy providing innovative multidisciplinary solutions to 

a global market leveraging over 30 years of experience 

 

Stopford is an associate company of Lancaster Environment 

Centre giving its staff access to the world class research and 

development facilitates on the campus. 

 

 

 

 

 

 

 

Our Organisation 



Clients 



Energy from Biomass & 

Waste - Our Approach 



Current WtoE Climate 

ÅIncreasing energy prices 

ÅHigh demand for renewable and clean electricity 

ÅIncreasing  waste disposal and landfill costs 

ÅLack of efficient & safe waste disposal systems 

ÅIncreasingly stringent environmental regulations  

ÅIncreasing interest in novel energy generation technologies 

e.g. Fuel Cells and Hydrogen Gas  

 



The Technologies 

Non-Thermal Technologies: 

 

Anaerobic Digestion 

Biodrying 

Mechanical Biological Treatment 

 

 

 

Thermal Technologies: 

 

Incineration (Thermal Oxidation) 

Pyrolysis 

Gasification 

Plasma Arc Gasification 
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Plasma-Arc Gasification 

Gasification is defined as the partial thermal degradation of a substance 

under sub-stoichiometric conditions (i.e in the presence of oxygen but 

with insufficient oxygen to oxidise the fuel completely).  

 

Plasma-Arc Gasification uses high electrical energy and high 

temperatures to break down waste into its basic elemental composition, 

under controlled oxygen conditions, producing a synthesis gas and an 

inert vitrified slag. 

 

A high temperature process with operating temperatures exceeding 

5000oC 

 

All organic materials in the feedstock of the gasifier are converted to a 

syn-gas (comprising carbon monoxide and hydrogen) 

 

All Inorganic materials are vitrified into an inert a glass-like ñslagò 
 



Plasma-Arc Gasification 

The advantage of gasification process is that the production of energy 

from syngas is potentially more efficient than direct combustion of the 

original fuel. 

 

 The process does not convert all of the chemical energy in the fuel into 

thermal energy but instead leaves some of the chemical energy in the 

syn-gas and in the solid residues 

 

Syn-gas may be burned directly for electricity production, used to 

produce methanol and hydrogen, or converted via the Fischer-Tropsch 

process into a second generation biofuel.  

 

The typical NCV of the gas from gasification using oxygen is 10 to 15 

MJ/Nm3 

 

For comparison the NCV for natural gas is about 38 MJ/Nm3 
 



Plasma 



Plasma Torch 

The Process 

Plasma Torch for Metal Cutting 

NASA Technology:  

Testing Shuttle Tiles 



Plasma Gasification 
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Plasma-Arc Gasification 

Isometric Full View Isometric Cut Away View 



Direct Current Plasma   

ÅHigh temperatures (~5000 ÁC) achievable causing 

improved organic-inorganic separation efficiencies 

ÅHigh calorific value syngas produced with multiple 

applications 

ÅHazardous/Toxic compound destruction/immobilisiation 

(e.g. dioxin and furans/heavy metals) 

ÅSecondary vitrified product from inorganic content 

 

ÅHigh CAPEX & OPEX costs 

ÅHigh Parasitic Load 

ÅLarge scale to be economically viable 

ÅRelatively few demonstration or commercial facilities 

 


