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1. Introduction: disinfection in farming environment and the use of lime
World is facing a situation of crisis for avian influenza epidemic development. 

Good hygienic practices (bio-security) are therefore extremely important safety measures to prevent infection entering other poultry farms. 
Therefore, in a case of infection, FAO recommends to all persons working with poultry to increase immediately the level of hygienic practises to avoid bringing in virus (bio-exclusion) and to prevent virus exiting (bio-containment).
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Officially, lime is listed as an authorized product for disinfection in most European countries.
Lime has been used since long for its effect of sanitization especially in farming environment.
Usually, lime is applied as slaked lime, Ca (OH)2 or as quicklime, CaO. The hygienization effect of lime treatment comes from the following two physical-chemical phenomena: 

· increase of the pH to a value higher than 12; 
· in the case of quicklime increase of the temperature as a result of the hydration of the lime provided by exothermic reaction of CaO with water.
Strong ammonia odours occur during this kind of treatment but which can be avoid by technical measures such as ventilation. Other positive effects of lime treatment are to inhibit the bacterial development and to prevent from smelling thanks to pH level and the binding of water.
The increase of pH > 12 for a certain time inactivates most viruses and bacteria. Consequently, hydrated lime or quicklime can be used. 
However, in some cases of resistant viruses or parasitic stages, the couple time-temperature has to be taken into account. For example, to reduce the viability of helminth eggs or oocysts of Cryptosporidium parvum, it has to be treated at 50°C for 6 hours (Schirm, 2005). 
In that case, the use of quicklime with water addition is necessary to inactivated efficiently the parasites with the hydration temperature increase.   H5N1 virus can survive 35 days at 4 °C but it is destroyed in 30 minutes at 70°C, 5 minutes at 75 °C, and a minimum of 1 minute at 80°C (AQIS 1991). Actually, viability of H5N1 is affected by heat, dryness, direct sunlight and extreme pH (pH < 5 and pH > 11).
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Avian influenza virus

Therefore, Quicklime is perfectly adapted to be used in henhouses disinfection, especially in an H5N1 epidemic situation.
2. Problems of using quicklime in disinfection

In regular production, henhouses have to be cleaned and sanitized before beginning a new campaign. 

In case of a contamination, animals have to be slaughtered first. The manure in situ has to be treated before bringing it outside of the farm to prevent contaminant exportation.
In other cases, the poultry manure consists in a very dry matter and contains a large amount of straw and feathers.  It may be composted before being used in agriculture.
Some people use milk of lime (i.e. suspension of hydrated lime in water) because it is safer than quicklime and allows a better distribution but there is no exothermic reaction and the concentration is limited by its viscosity. 
It necessitates also to dry the place after treatment. For the same purpose, alkali products are used more efficiently (ex: caustic soda)
Traditionally, quicklime can be used as pulverised quicklime which gives a temperature rise by wetting it on the soil enhancing sanitisation thanks to the high level of pH. 
The spreading of the powder is not easy and may cause some problem of safety. 
The spraying of water afterwards is unpleasant due to the hydration dust and is not always perfectly efficient because of heterogeneity.
Another problem is the risk of fire inside the henhouse because temperature that can rise up to 200 °C in places where the lime is concentrated and/or where water addition is not sufficient, and the presence of remaining straw. In some cases, insurance companies prohibit the use quicklime for this reason.

3. A new product adapted to sanitization

Carmeuse has developed a new product based on special quicklime which can be used as milk dedicated to henhouse treatment.
This patented product is formulated with delayed quicklime, an additive and water.
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Milk of quicklime can be stable during a long time before setting off
The advantage of such a product is to be as easy to use, as a regular milk of lime, with all the advantages of a quicklime:

· High pH of lime

· Exothermic reaction that occurs later than with standard quicklime.
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The formulated product has good fluidity and adherence and can be easily pulverized on the walls and on the ground, like paint; the concentration can be higher than in a traditional milk of lime (up to 50 % CaO).
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Tests of spreading milk of quicklime on vertical medium

The perfect lime- water mixture with sufficient water allows limiting the temperature of hydration during treatment to prevent the risk of fire. Milk of quicklime is also safer to handle and to spread than a powder of quicklime.
4. Use of milk of quicklime for henhouses treatment

This new product called "milk of quicklime" is now used for the treatment of henhouses or cowsheds to disinfect and deodorise the places. The product is blended in situ and applied on manure or on soils in real safe conditions.
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Milk of quicklime spread on manure in place without premature reaction

The reaction of hydration occurs after 20 to 30 minutes after lime spraying is completed.  pH > 12 linked to a temperature rise of 50°C to 100 °C during several minutes are perfect conditions to destroy all parasite and viruses. The presence of water limits the risk of fire with temperature below 100°C (comparable to boiling water).
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Temperature rise up to more than 90°C

It has been shown by veterinary analysis that, after this treatment, all pathogenic organisms have been destroyed and that the place is totally sanitised.
The treated manure can be carried out in safe conditions and the remaining lime (slaked) can be swept easily.
The by-product of the treatment is a combination of hydrated lime with treated manure that can be used as an organic-mineral soil conditioner with alkaline properties. Depending on the quantity of lime in the by-product, it may be composted afterwards, insuring hygienisation for a long time.
5. Conclusion: 

Lime is a typical emergency product for crisis situations and is adapted to disinfection in the agricultural environment. However, the application of the product is sometime constraining because of the necessity of using quicklime which has to be wet in situ. 
Carmeuse has the pleasure to announce herewith the development of a milk of quicklime solution which is the good answer to insure efficiency and safety at disinfection.
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