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Introduction 
 
In recent years, the SRCL Group has gained considerable experience in the disposal 
of bulk blood products wastes, through ‘National’ contracts within the UK and Ireland.  
This experience has included the incineration of the waste at the stepped-hearth 
incinerators at Leeds and Ashford; incineration in a pulsed hearth incinerator at 
Sidcup; and the treatment of the waste in steam-auger autoclaves at Larkfield in 
Kent, Antrim (Northern Ireland) and Dublin (Republic of Ireland); as well as Heat 
Disinfection Units (using Hot Oil ‘Holoflite’ Augers) in various sites in England, Wales 
and Scotland. 
 
This paper discusses the advantages and disadvantages of the two methods of 
disposal, incineration and Alternative Treatment (in steam-auger autoclaves) based 
on the experience gained during several long-term trials carried out at those plants.  
The conclusion will serve to compare the environmental cost / benefits of both 
treatment processes. 
 
Waste Description 
 
The waste is classified as 180102 in the European Waste Catalogue, and is a non-
hazardous waste.  Any waste considered hazardous by being infectious is 
segregated and disposed of separately as 180103, but this is only a small proportion 
of the overall waste stream produced.  In the past, most of this waste has been 
transported in SharpSmart “ pods “, from which it was transferred into wheeled bins 
at the Leeds and Larkfield SharpSmart processing units.  The waste therefore tends 
to arrive in bulk quantities at the receiving plants. 
 
The waste largely consists of plastic pouches containing quantities of liquid blood 
and blood plasma. The quantities of liquid can vary from residual amounts to the 
bags being almost full.  Associated with the bags are lengths of plastic tubing, and 
more general clinical waste such as tissues, wipes and sharps.  These items are not 
medicinally contaminated. At the receiving plants, this waste is classed as a “ difficult 
waste “ due to the high proportions of liquids and plastics, including PVC, and the 
trials have largely consisted of establishing the proportion of this waste that can be 
blended into the feed so as not to adversely affect the process or emissions from the 
process. 
 
Incineration 
 
At an incineration plant, the waste is loaded directly into the Primary Combustion 
Chamber without any manual handling or pre-treatment. As the temperature is in the 
range 900 to 1000ºC, the plastic components of the waste burn away rapidly, 
releasing the liquid components into the bed of ash on the hearth.  The combustion 
of the plastics produces quantities of hydrogen chloride gas (HCl), together with the 
combustion gases carbon monoxide and Volatile Organic Compounds.  The 
combustion gases need to be burned off to carbon dioxide in the Secondary 
Combustion Chamber, and the HCl needs to be neutralised by lime in the flue gas 
treatment process. It is therefore important that these gases are not produced in 
sufficient quantities to overwhelm the treatment processes. 



 
It is also important that excessive quantities of liquid are not loaded, as the addition 
of a non-volatile liquid will lower temperatures and cause combustion problems.  The 
liquid needs to be absorbed into the bed of ash on the hearth so that the water 
content is evaporated and the residual material burned off. 
 
Advantages of Incineration 
 

• The waste is virtually totally destroyed, to produce a small quantity of bottom 
ash.  Therefore recovery of material is very limited. 

 
Disadvantages of Incineration 
 

• The introduction of high volumes of liquids to a high temperature process may 
cause rapid cooling; this may have the effect of ‘cracking’ the refractory 
coated surfacing.   

• The cooling effect of introducing liquid to the process will require the 
introduction of more gas to maintain temperature; this will have a knock on 
effect on emissions control and the further use of raw materials for emissions 
abatement. 

• The high plastics content makes it difficult to comply with emission limits for 
HCl, CO and VOCs. 

• More lime is required to neutralise the HCl, leading to more spent lime 
requiring disposal as a hazardous waste. 

• The moisture content reduces temperatures and can cause combustion 
problems. More gas is used maintaining temperature in the SCC. 

• Incineration is an expensive disposal option. 

• Re-routing of waste streams from AT sites / Transfer stations; i.e. increasing 
demand on vehicle transportation. 

 
Summary of Incineration 
 
The trials carried out at Leeds, Ashford and Sidcup have demonstrated that this 
waste is capable of being incinerated; however the feed of the waste needs to be 
managed in a highly controlled manner.  This will mean blending into the waste 
stream at a maximum of 10% of the feedstock i.e. one bin in each 10 loaded.  At this 
rate, the levels of HCl, CO and VOCs can be maintained below the emission limit 
values, although more gas will be used to maintain temperature in the SCC, and 
more lime will be used to neutralise the HCl. This level of dilution means that it can 
take up to 48 hours to dispose of a bulk delivery of blood products waste.  
 
Alternative Treatment Technology (A.T.) 
 
At a steam-auger plant, and at most other types of alternative treatment plant, the 
waste needs to be pre-shredded prior to treatment in the disinfection unit so that the 
steam can make intimate contact with all of the waste.  With blood-products waste, 
this obviously releases the liquid component, so again the waste has to be blended 
into the feedstock so that there is sufficient ‘floc’ present to initially absorb the 
released liquid and carry it through to the dehydration properties of the process.  The 
absorption of the liquid takes place within the shredding compartment, and within the 
auger, so these need to be well sealed to prevent any leakage of liquids.  
Fortunately, the floc produced by general autoclavable waste tends to be relatively 
dry (due to the dehydration properties of the A.T. processes) with a high absorption 
capacity.  At some types of A.T. plant, such as those using hot oil or microwaves to 



raise temperatures, the addition of moisture is actually beneficial to the system 
performance.   
 
After disinfection, the waste is compacted prior to disposal in a landfill site.  
 
Advantage of Alternative Treatment (A.T.) 
 

• The liquid properties of the waste are reduced via the dehydration properties 
of the process; i.e. moisture is effectively driven off the waste via evaporation. 

• Blood product waste is relatively easy to shred and treat, to produce an 
inoffensive product for landfill disposal. 

• Treatment does not increase any emissions from the process, or increase gas 
usage (to generate steam). 

• The blood-product waste is usually the only “difficult “waste that needs 
blending into the feed at an AT plant, whereas incinerators have a number of 
difficult waste streams that require careful management. 

• Shredding and compaction reduce the volume of the waste by approximately 
80%.  

• There may be opportunities for material recovery from the waste stream in the 
near future. 

• AT treatment is cheaper than incineration. 
 
Disadvantages of Alternative Treatment  
 

• Blood-product waste should not actually contain any infectious agents 
requiring disinfection. 

 
Conclusion 
 
Trials of the disposal of blood-products waste have been carried out at a number of 
the incinerators and Alternative Technology plants operated by SRCL Limited.  
These trials have shown that the waste can be successfully treated at both types of 
plant, as long as precautions are taken to dilute the waste in the feedstock with 
general types of clinical waste.  At the incineration plants, the trials have shown that 
the dilution needs to be around 10%, or one bin in every 10 loaded, if combustion 
and emission problems are to be avoided.  The incineration of this waste type leads 
to more gas being burned in order to maintain temperatures, and more lime being 
used to neutralise the acid gases produced by the waste.  The management of the 
blending process can prove difficult if the incinerator is also receiving other waste 
types that affect combustion, such as anatomical waste, or wastes with a high metal 
or glass content. 
 
At the AT plants, our experience is that blood-products waste is relatively easy to 
shred and to process.  Again, the waste is blended into the feedstock so that the 
blood and plasma is adequately ‘fed’ through the system to allow the moisture 
content to be reduced through evaporation.  The trials have shown that a dilution rate 
of 20% can easily be achieved (i.e. one bin in five).  At this feed rate, the final waste 
product sent to landfill is visually indistinguishable from treated waste not containing 
blood products.  The trials have shown that there are no problems with spillage, 
leakage or odour involved in the treatment of this waste at this dilution rate, and that 
there are no noticeable effects on emissions from the process.  The blending process 
is relatively easy to manage, as the blood-product waste represents the only waste 
type that requires blending at an AT plant. 
 



SRCL Limited believes that both types of disposal, incineration and Alternative 
Treatment, should be considered appropriate for this type of waste, and should be 
permitted by the PPC permits (or new EP).  This approach would lead to the waste 
being disposed of at a plant close to the point of production, and would reduce the 
need to transport the waste over considerable distances for permitted disposal.  
There would be no significant effects on the environment from adopting this 
approach, and the overall environmental costs of disposal would be significantly 
reduced. 
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