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Long P-experience from fertiliser, detergents and feed phosphates industry.

This includes issues related to chemistry, biology, environment (particularly water and soil), agriculture.

MSc Agriculture, MBA.
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Content of presentation.

Strong foundation for data presented – contacts, official data.

Qualified guesstimates are informed about.


Phosphate — P Stewardship

* P is critical to many physiological and
niochemical processes.

 |ts most likely the most multifunctional mineral
element.

e There IS no substitute.
It IS a finite resource.
Sustainability and Stewardship.
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P is the second most abundant mineral in the animal/human body. It is found in every cell of living organisms. 

It is the eleventh most abundant element in the lithosphere.

It used in many thousands of applications in agriculture, food, pharmacology and other industrial uses.

Sustainability - meet the needs of the present without compromising the ability of future generations to meet their own needs.

Stewardship - the careful and responsible management of something entrusted to one's care, based on the premise that we do not own resources, but are managers and are responsible to future generations for their condition.
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Current Global Situation — Market today

Annual global market is some 20-25 mio tons of
iInorganic P.

A period of slow/no growth, now need of P is
escalating mainly due to global grain situation.

Globally, demand is driven by food needs and
today also biofuel production (change).

Prices have 8-10 doubled since 2005 and up to
doubled since Dec 2007depending on product
"sophistication”.

Supply/Demand switch
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The global market situation has changed rapidly mainly due to low global grain stock (due to low crop yields related to bad weather conditions and normal increasing demand for food and feed).

Large areas are today planted with crops for biofuel production that is competing with crops for food supply.

P prices have gone up due to ”market forces”, increasing cost of energy and other raw material for production and lack of P (phosphoric acid) capacity that cannot meet the increasing demands of P.
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Current Global Situation — Consumption

 Major use is as mineral fertilisers ~80-85%,
detergents ~5%, inorganic feed phosphates ~5-
10% and industrial applications ~5%.

 The majority (>99%) of the inorganic P is mined.
* Less than one percent is recovered.

 Significant volumes are recycled, the major share
being animal manures.

* Other wastes far from being fully utilised.
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Current Global Situation — Consumption

 How long will the P reserves/Resources last?
e |t depends.....

e Depends on economics, Infrastructure and
technical conditions.

 Depends on consumption and management.
« High guality reserves are being depleted faster.

e 100-150 years up to some 500-600 years based
on currently known resources, current technology
and current accepted extraction cost.
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Europe — P Flow/Balance

e Europe (EU 27) is the world’s single largest
exporter and importer of agricultural produce.

 EU has almost 500 mio population, ~7.5% of
the global population.

 Today EU has
— 20 % of world pig production,
— 20 % of world egg production,
— 10 % of world chicken production,
— 10 % of world cattle production.
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At the time of establishing the European Union, 50 years ago, the region was deprived and the first member states were not self sufficient in foodstuffs. Since then, the EU has become the world’s single largest exporter and importer of agricultural produce and it has 30 % of the global trade in value with regard to both export and import.

Some 25 years ago one became increasingly aware of the negative impacts of animal husbandry on the environment, at first, this was mainly related to nitrogen and later phosphorus came into focus. Now, from an environmental view point, this region suffers from its own demand for productivity. New driving forces are aiming at reducing environmental phosphorus load by the introduction of new requirements on the animal production sector. 




Europe — P Flow/Balance

 EU imports the major part of its mineral P
requirements.

e Current use is approx 1,500 kt of P in mineral
fertiliser, 250 kt of P in inorganic feed
supplements, 100-125 kt P in detergents and
some 25-50 kt P in food additives, some 10 kt P
for water treatment etc.

 EU imports also significant quantities of organic
P in food (? Kt) and feed (250 kt).

e EXxport?
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No complete data on food import/export available.
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Europe — P for Recycling/Recovery

e Animal manures ~2,500 kt P

« Human excreta ~275 kt P (not all to WWT)

— sewage sludge ~400 kt P (potentially, with the UWWT
Directive fully implemented)

 Food processing waste
— abbatoirs ~130 kt P
— other food industries (? kt)
* Mining residues (mining waste, desposited)
— e.g. 100 kt P | Swedish annual iron ore processing
— gypsum waste from phosphoric acid production

e Other
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Animal manure P estimated for geographical Europe, i.e. an estimate for EU27 couls amount to some 2,000 kt P.

Human excreta assessed to contain 0.55 kg P per adult and year.

Sewage sludge contains in addition P from other sources such as detergents.

Abattoirs - about 80 % of the body P is present in bone and teeth and on average there is less than 1 % (frequently about 0.6-0.7 %) of P in adult animals.

Waste from many food industries is composted to become soil.

Mining residues – P not readily available but new techniques could make this P available at affordable cost.

Phospho gypsum (gypsum residue from  main route of phosphoric acid production – which is the main raw material for most P-applications) at a global basis contains approx 1 mio tons of P.
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The Issue - Solutions

e Improve efficiency of P used.

* Tighten the overall P cycle.

e Simple principles; minimise input and maximise
output, I.e. introduce a P diet/regime for the

society and thus change from "Insurance/savings
behaviour”.

e EU principle Reuse-Recycle-Recover.
 Make better use of the knowledge we have.
e Invest
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Tightening - Agriculture

 Manure P reflects efficiency of P use in animal
production.

e Estimate of P in manure in Europe - 2.5 Mt.

By implementing the easiest parts of best
nutrient management practices it could be
reduced to - 1.9 Mt.

e Improved distribution/management of manure
and sewage sludge reduces the needs of
mineral P fertiliser.

* Implement best nutrient management
practices.
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Assessing the annual amount of phosphorus excreted in European animal husbandry is a major and difficult task. Based on data and guidelines from FAO, Eurostat, OECD and national sources including standards, environmental indicators and excretion coefficients it is possible to arrive at a rough estimate. However, based on averages and standards, a ballpark figure for Europe 2.5 mio tons of P is excreted by agriculture animals. The estimate includes the total annual production of animals rather than animal places. The number of batches of for instance broilers varies between countries; frequently a broiler is produced on 36-42 days, i.e. a difference of 15 %. With regard to fattening pigs the situation is similar; size and consequently production time till slaughtering differs and so does the amount of excreted phosphorus. The number of lactation periods of a cow differs and in some countries a cow is producing milk during three or less lactation periods and in other it is one or two more.

By employing the easiest parts of best nutrient management practices in animal nutrition, such as reducing over-supplementation to and over-feeding of cattle and adding phytase to the feed of monogastrics a careful estimate suggests that the P in manure in Europe could be reduced to 1.9 mio tons and, in addition more if state-of the art feeding systems are be employed. 


Tightening - Society

 Ensure best wwt practices.
e Use sewage sludge as a resource.

 Recover P If not recycling in agriculture Is
feasible.
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Full implementation of UWWT.

Collect ”waste water” from households not connected to a waste water treatment works.

There are numerous means and solutions available for the recovery of phosphorus from different types of waste – from waste water, from incineration ashes. New and more energy efficient, less costly technologies that render purer phosphates are increasingly being developed.
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Remarks

|t is justified to require that the involved
players strive for;

— Finding common grounds and sharing the issues
and solutions,

— Cross-sector and multi-disciplinary co-operation
and development,

— Employing Best Practices.
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