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Presentation Notes
The aim of this presentation is to show the current situation in Spain regarding olive mill waste management.The olive oil industry is very important in Mediterranean countries, especially Greece and Spain, both in terms of wealth and tradition. Olive oil was brought to Spain by Greeks and Phoenicians (current Syria, Lebanon and northern Israel) a few centuries B.C. Lately, olive oil production was spread in all the country by Romans and further developed by Arabs between the 8th and 15th century, who significantly improved cultivation techniques and olive oil extraction systems. The influence of Arabs remained in some of the specific terms currently used in Spain for the olive oil production. For instance: we use in Spanish the Arabic term “almazara” for the olive mills. From that moment the cultivation systems did not significantly change until industrial era (19th and 20th century) when cultivation and olive oil production underwent a deep change to current situation.Spain is the main world producer followed by Italy, Greece, Turkey, Syria and Tunisia. One-third of the total world olive oil production is concentrated in Andalusia, a region in the South of Spain. This corresponds to nearly 80% of the Spanish and to more than 40% of the European olive oil production, which represents more than 75% of the global oil production.



Main olive oil producers in Spain

2010 production

Spain: 1.242.600 tons
Jaén:     530.000 tons

Olive tree surface
in Andalusia

1.500.000 Ha
320.354 orchards
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Andalusia has more than 1.5 million hectares of olive trees.The number of olive orchards just in Andalusia is 320.354, of which a 44% of those are located in Jaén, the darker green province in the map. In Andalusia the most common size of olive orchards is between 1 and 5 hectares (47% of total farms and 24% of total olive surface in Spain).

http://www.ivia.es/�


Olive oil extraction in Spain
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Even though the problem of olive mill waste management is common to all olve oil producers, each country has their own peculiarities due to the small differences in olive oil extraction systems. The traditional press system, used for centuries all around the world relied on the natural decantation of oil from water and olive pulp. The introduction of centrifugation allowed the mechanisation of the process (called three-phase system) where olives, after washing, milling and beating were subjected to centrifugation and a three phase decanter with the addition of water to allow the separation into three phases: olive oil, olive pomace (in greek: oleopirina) and olive mill wastewater (katsigaros or liozumia, in Greek). This system was introduced round the world allowing the industrialisation of the process.In early nineties, a new system was introduced in Spain called “Two-phase system”. This system includes an improved centrifugation and decanter systems able to separate the olive oil from the liquid phase without the addition of water. This new technology was aimed at reducing the large amounts of water required for the process, reducing at the same time the problem of the huge generation of olive mill wastewaters. A new by-product, “Two-Phase olive mill waste: TPOMW” was generated. These new wastes are characterised by a semisolid texture (around 60% of moisture) and include the previous olive pomace (eleopirina) and vegetation waters. The high moisture of the new TPOMW and the peculiar pyisicochemical characteristics required the development of a new facilities for the extraction of residual oil (pirineleo in Greek) and also for the treatment and disposal of the end product.Now a days, more that 95 % of olive mills in Spain utilize the Two-Phase olive oil extraction system and other countries start to introduce it (Italy,Croatia, Portugal, etc)



What is the situation in a typical olive orchard?
Traditional olive orchard in Spain: 5 hectares                                   5 Ha

Density of plantation: 200 trees per hectare                                 1000 trees

Production (non irrigated): 6000 kg per hectare                         30000 kg olives   

Production olive oil:                                                                      6000 kg oil   

TPOMW generated:                                       24000 kg TPOMW   

Tree prunnings: 25 kg per tree                       25000 kg olives   

What is the situation in a typical olive mill?
Cooperatives gather the production of small olive orchards

60% of olive mills produce > 100 tons; 15% of olive mills produce > 1000 tons 
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Since the most common olive orchards in Spain have small (between 1 and 5 hectares) we have chosen as an example a farm.The density of plantation varies from 200 and 250 tree per ha (traditional non irrigated lands) up to 400 in irrigated and intensive cultivation (modern)



What to do with our wastes?

Evaporation ponds – land spreading Animal feed

CompostingSecond extraction – energy recovery
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World production: 3,1x106 tonnes (FAOSTAT 2007).  1 ton oil generates about 4 tonnes of olive mill wastesSeasonal production - Large amount of organic wastes produced in short periods of timeNo definitive valorisation strategy for olive mill wastes:- Second extraction of residual oil/ energy recovery. Most accepted technology.- Composting- Evaporation ponds/land application- Composting



2010/2011 season:
Treatment cost
per kg TPOMW 

 0,012 € + VAT
+ transport to plant

Treatment capacity
up to 

300.000 tons/year
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Second extraction of the residual oil is the first treatment option for TPOMW. However, the high moisture content makes more difficult the extraction in classic extraction plants and TPOMW requires previous drying in power plants.Co-generation power plants uses natural gas to produce electricity. The thermal energy produced during combustion is used for drying TPOMW which is now ready for a oil extraction. After the residual oil extraction, de-oiled TPOMW is sold for energy production or used as biomass in the same plant (if ready).Olive prunnings are also used as biomass. 28.000 t are treated as pellets. 17.500 houses consumes olive prunnings.



Olive mill treating 10.000.000 kg olives

Olive oil produced:      2.000.000 kg
TPOMW generated:    8.000.000 kg

TPOMW TREATMENT COSTS: 

113.280 € + Transport



Typical rangeParameter
Moisture (%)
pH
EC (dS·m-1)*

Organic matter (%)
C/N
Fats (%)
NT (%)
P (%)
K (%)
Phenols (%)

55.6 - 74.5
4.86 – 6.45
0.88 – 4.76
86.0 – 97.6
28.2 – 72.9
7.75 – 36.6
0.7 – 1.84
0.03 – 0.22
0.8 – 3.0

0.06 – 2.36

64.1
5.29
3.89
93.5
48.2
14.8
1.14
0.16
2.00
1.22

Mean

Phytotoxicity 

COMPOSTING

Agricultural use of TPOMW
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TPOMW exhibit physicochemical properties which are appropriate for its use as soil organic amendment. It is characterised by a high levels of organic matter (mainly from lignocellulosic composition) and a reasonable amount of nutrients (N, P and K). The presence of phytotoxic substances such as phenols may be a limitation for the direct use in the soil. Composting is a biological process treatment based in the biological oxidation of the organic matter under aerobic conditions achieving the stabilisation and hygienisation of the material giving rise to a end product (compost) free of phytotoxic compounds.



Preparation of TPOMW composts
Carbon sources                   +                 Nitrogen sources

Mixing and pile formation
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For the preparation of compost it is necesary to mix TPOMW with bulking agents to ensure aeration of the mixture and the addition of a nitrogen source (manure or urea) to have an initial C/N ratio around 20 or 25. Water is added to keep an initial moisture content of about 50 or 60%.
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An important characteristic is the long duration of the process (up to 6 or 6 months). Composting take place from April until the end of the year and it is stoerd until next Spring when it is then added to the soil as organic amendment. 



TPOMW compost application

Presenter
Presentation Notes
An important characteristic is the long duration of the process (up to 6 or 8 months). Composting take place from April until the end of the year and it is stoerd until next Spring when it is then added to the soil as organic amendment. Compost can be applied to soil (about 100 kg per tree) either manually or with special equipment, as shown in the pictures.



Farm Location
tons

compost

Composting plants operating in Andalusia

Annual TPOMW production: 4.000.000
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This table shows real data from operating composting plants in Andalusia in 2010. There has been a remarkable increase in the number of plants and the amount of composted TPOMW which increased from about 5.000 tons in 2007 up to more that 55.000 tons in 2010. This increase was produced by the change in policies of Regional Government in Andalusia Region to support composting as a way of organic waste recycling in agriculture and the introduction of subsides for the construction of composting plants.Even though the amount of compost produced is growing the amounts of TPOMW treated by this technology is still very low (50.000 tons) compared to 4.000.000 tons of TPOMW generated. 



Thank you for your attention!!!

Miguel A. Sanchez-Monedero: monedero@cebas.csic.es
Jose Luis Ortego: jlmoreno@cebas.csic.es
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