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ACTION 1: Focus on technologies and cost-benefits analysis
1.1 Definition of state of art of the technologies

LIST OF TECHNOLOGIES
RAW OLIVE MILL WASTE
Olive mill wastewater
Alperujo



Olive mill wastewater+Pomaces
Alperujo process
	Chemicals
	Agronomic reuse
	Food
	Energy



BACK TO RAW OLIVE MILL WASTE





Alperujo
Agronomic reuse

	Contact person

(Organisation)
	Country,
year
	Process
	Patent n°
	Pilot plant 
	PROJECT
	Info

	Benavent Miquel Canet
	Spain,
2008
	Procedure for the industrialization of olive oil press by-products and the product obtained
	US2008146828
	---
	
	Summary

	José Ramón Perán González
	Spain,
2005
	Three-step procedure and construction of a pilot plant to convert the waste to liquid and solid fertilisers and irrigation water.
	---
	Spain,
(Baena)
	LIFE05 ENV/E/000292 
	Summary

	R. Altieri, A. Esposito

ISAFoM-CNR
	Italy,
2004
	Olive mill wastes management: a novel approach working at milling level for recycling in agriculture all kinds of effluents
	RM2004A000084
	Italy (Cilento and Vallo di Diano National Park)
	LIFE00 ENV/IT/000223
LIFE05 ENV/IT/000845

	Summary

	J. Cegarra

(CSIC) Murcia
	Spain, 2007
	Composting, AL was co-composted with grape stalk, olive leaf, cow bedding (bulking agents) using forced ventilation assisted by mechanical turning.
	---
	Spain
	---
	Summary

	JR. Perán, A. Lara

Fundación CARTIF
	Spain,
2007
	General plan for the integral treatment, management and valorisation of waste generated during the production process of virgin olive oil
Three-step procedure and construction of a pilot plant to convert the waste to liquid and solid fertilisers and irrigation water.
	---
	Mobile plant and industrial plants in Spain (Baena)
	---
	Summary

	Fuentes Cardona 

S. A. 
	Spain

1995
	New method for the treatment of pulp originating from the extraction of olive oil
	ES2076899
	
	
	

	Olmo Peinado Jose Maria
	2000 
	Process for treatment and recycling of sludge by-product from milling olives in oil mill, comprises separation- extraction- pyrolysis or carbonization- gasifying combustion cycle
	ES2150360
	
	
	Summary

	G. Rodriguez
CSIC
	Spain
	Whole utilisation of olive oil industry by-products
	
	
	
	Summary

	Patrick Martin
	Greece

2001
	RECOVEG

Recycling horticultural wastes to produce pathogen suppressant composts for sustainable vegetable crop production
	
	
	
	Summary

	UCASUL
	Portugal, 2001
	Drying of bagasse and extraction of oil, spread on the ground for fertilization.
	
	
	
	Summary

	M. Romero Portocarrero

Orobaena, SAT
	Spain
2007
	Plant of Composting of Alperujo I. Alperujo and olive leaf. System Windrow.
	
	Baena Spain
	
	Summary


	G. Gómez Sosa

(Los Remedios)
	Spain
	Plant of Composting of alperujo II.

Alperujo and sheep manure.

System by mechanical turning. Windrow. 
	
	Olvera,

Spain
	
	Summary

	G. Martinez

(University of Córdoba)
	Spain
	Composting alperujo with other agricultural waste
	
	Pozoblanco,

Spain
	
	Summary

	M. Vicent
	Spain,
2008
	Plant of composting of alperujo by mechanical turning. “Volteadora autopropulsada”. Mix of alperujo and chicken manure
	
	Guadalcazar. Córdoba. Spain
	
	Summary

	E. Prat
	Spain,
2008
	Plant of composting of alperujo by “Volteadora de canjilones en trinchera”
	
	EDAR Manresa. Barcelona. 
Spain
	
	Summary

	I. Sampedro Quesada.

(CSIC Granata)
	Spain
	Decrease in the phytotoxicity of dry alperujo by arbuscular fungi
	
	Spain
	
	More info






BACK TO RAW OLIVE MILL WASTE

Alperujo
Chemicals

	Contact person

(Organisation)
	Country,
year
	Process
	Patent n°
	Pilot plant 
	PROJECT
	Info

	G. Rodriguez
CSIC
	Spain
	Whole utilisation of olive oil industry by-products
	
	
	
	Summary

	M. D. Luque de Castro et al
	Spain
	Exploitation of agricultural by-side products from the Mediterranean basin: olive and vineyard industries.
	
	
	
	Summary

	Fernandez-Bolaños 

Guzman Juan

Consejo Superior de Investigatione 
	2003
	Method for obtaining purified hydroxytyrosol from products and by-products derived from the olive tree
	WO02064537
	
	
	Summary

	Kuno Noriyasu Nisshim Oil Mills
	Japan

2002
	Process for producing oleanolic acid and/or maslinic acid
	WO0212159
	
	
	Summary

	Garcia-Granados
	1998
	Process for the industrial recovery of oleanolic and maslinic acids contained in the olive milling subproducts  
	WO9804331
	
	
	Summary

	Fernandez Bolaños Guzman Juan; Heredia Moreno Antonia; Felizon Becerra Blanca; Guillen Bejarano Rafael; Jimenez Araujo Ana; Rodriguez Arcos Rocio 
	Spain
2000
	Process for obtaining mannitol from pulp extracted from olives
	ES2143939
	
	
	Summary

	Martinez-Nieto Leopoldo;

Garcia-Granados Lopez de Hierro Andreas
	Spain

1994
	Procedure for obtaining mannitol and derived products from waste from the olive process according to the two- phase procedure 
	ES2060549
	
	
	Summary

	Probelte Pharma S.A et al
	Spain,

2008
	Process and apparatus for the production of hydroxytyrosol
	PCT/IB2008/000173
	no
	
	Summary

	Rabovskiy Alexandre

(Usana Inc.)
	United States,

2001
	Antioxidant compositions extracted from olives and olive by-products
	WO0145514
	
	
	Summary




BACK TO RAW OLIVE MILL WASTE

Alperujo

Food

	Contact person

(Organisation)
	Country,
year
	Process
	Patent n°
	Pilot plant 
	PROJECT
	Info

	G. Rodriguez
CSIC
	Spain
	Whole utilisation of olive oil industry by-products
	
	
	
	Summary

	Molina Alcaide Eduarda; Yanez Ruiz David Rafael; Adelmajid Moumen 
	Spain, 

2003
	Compound feed for ruminants, based on olive extracts consists of a product incorporating dried olive skin and combustion ash
	ES2180423
	
	
	Summary

	Fuentes Cardona 

S. A. 
	Spain

1995
	New method for the treatment of pulp originating from the extraction of olive oil
	ES2076899
	
	
	Summary

	E. Molina Alcaide
(CSIC)
	Spain,

2007
	Use of alperujo and olive leaf in the diet of goats
	
	
	
	Summary

	J. Alvarez Rodríguez
(CITA, Aragón)
	Spain
2009
	Nutritive value of crude and extracted two-stage olive cakes
	
	
	
	Summary
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Alperujo

ENERGY
	Contact person

(Organisation)
	Country,
year
	Process
	Patent n°
	Pilot plant 
	PROJECT
	Info

	Fuentes Cardona 

S. A. 
	Spain

1995
	New method for the treatment of pulp originating from the extraction of olive oil
	ES2076899
	
	
	Summary

	Cohen De Pinho E Costa Daniel 
	Portugal
1997
	High efficiency low power cogeneration systems using industrial residuals as fuel
	
	
	THERMIE 1

IN./00401/94
	Summary

	Oleícola El Tejar
	Spain
1994
	Plant of cogeneration of energy from alperujo and gas
	
	Palenciana

Spain
	
	Summary

	J.L. Casimiro

Valoriza Energía
	Spain,
2008
	Co-generation plant using alperujo, pulp, olive leaf and branches.
	
	Puente Genil

Spain
	
	Summary





BACK TO RAW OLIVE MILL WASTE

R. Altieri, A. Esposito

SUMMARY: The ISAFoM-CNR, in the context of the EU Life-TIRSAV project, developed a technology named M.A.T.Re.F.O. [Metodo ed Apparato per il Trattamento dei Reflui dei Frantoi Oleari, patent n. RM2004A000084] for recycling all kinds of raw Olive Mill Waste Effluents (OMWEs) in agriculture. The procedure usually occurs at milling level by mixing OMWEs, previously destoned, with raw hygroscopic bulking agents (straw, wool waste, sawdust, olive leaves, twigs and prunings) in order to obtain a dryer non percolating and non bad-smelling Olive Mill Waste Mixture (OMWM) which is directly packaged into 20-30 kg net bags, hence resulting easy to be managed. Chemical properties of OMWM, recorded after short aerobic storage trials, make it suitable for different agronomic applications as soil amendment/fertilizer or as peat substitute in making nursery growth media or for mushroom cultivation. By far, according to results achieved and preliminary cost/benefit evaluations, the OMWEs recycling system described appears particularly fitting for “two phases” olive oil extraction plants, resulting in added-value end products for agriculture, certifiable also in organic farming.

More info
Web site ISAFORM
BACK TO AGRONOMIC REUSE Alperujo

BACK TO AGRONOMIC REUSE OMWW+Pomaces

BACK TO RAW OLIVE MILL WASTE

J. CEGARRA

SUMMARY: Introduction of the two-phase centrifugation system for olive oil extraction during the early nineties in Spain has led to the yearly generation of approximately four million tons of an acidic solid olive-mill by-product called “alperujo” (AL). It has high moisture, organic matter and potassium contents and a considerable proportion of fats, proteins and water-soluble carbohydrates and phenols.Composting was considered a suitable alternative for the AL disposal as some of those properties are not compatible with agricultural requirements. In order to evaluate the efficiency of the bulking agent, the AL was co-composted with either, grape stalk (GS) or olive leaf (OL), using forced ventilation assisted by mechanical turning and the composting progress monitored, GS contributing more than OL to improve the advance of the process. However, both mature composts were equally free of phytotoxicity and showed a similar composition. Also, the evaluation of the most suitable aeration technology for AL composting was carried out by using two identical piles prepared by mixing AL with fresh cow bedding (FCB) as bulking agent. Forced ventilation was employed in conjunction with mechanical turning in one of the piles, whereas only mechanical turning was used in the other pile, the process was completed in less time when forced ventilation was coupled to mechanical turning. Also, a slight delay in the evolution of pH, C/N ratio, biodegradation of fats and organic matter was observed when only turning was employed. However, the recommended method for composting AL is only turning since the composition of the end-product in this case was comparable to the composted AL using forced ventilation. Furthermore, substantial economical savings may be expected by selecting mechanical turning alone, which include capital costs for aeration equipment and the amount of water needed for irrigation. The non-phytotoxic AL-compost, rich in organic matter, potassium and organic nitrogen but poor in phosphorus and micronutrients, was compared with a cattle manure (CM) and a sewage sludge compost (SSC) for use as organic amendment on a calcareous soil. The experiment was conducted with a commercial pepper crop in a greenhouse using fertigation. The marketable yields of pepper obtained with all three organic amendments were similar, but when CM and SSC were used for soil amendment, the soil organic matter content was significantly reduced after cultivation, while it remained almost unchanged in the AL-amended plots.

More info 1
More info 2
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BACK TO RAW OLIVE MILL WASTE

J.R. PERÁN GONZÁLEZ, A. LARA

SUMMARY: The main objective of this project is to demonstrate the environmental and economic advantages and the technical feasibility of a new system to manage the waste originated during the production of the virgin olive oil. Having the aim of achieving the maximum quantity of water recovery in the origin and the maximum use of the residue, the olive mills that normally carry out the remaining successive extractions of oil in a 2-phase system would be recommended to do so, in a 3- phase system. In this way, they will obtain an olive pomace, cake or “orujo” with a 50% of water. This system will provide them the related savings in transport and in the current drying costs in the extraction plants (which is twice, the one proposed).The alpechin would be treated in the plant where after being concentrated, it will be used for the production of solid and liquid organic fertilisers. The remaining water will be used for irrigation of the olive grove. In total, this supposes a cost of treatment of a 1/3 of the cost of the current process with the extraction plants, moreover it will be the additional advantage of the water recovery. The plan bears the construction of a demonstration plant, which incorporates a new process in 3 steps: Quick separation of solid compounds, Thermal concentration of liquid compounds and a Final treatment of the remaining water. The benefits are: total absence of solid and liquid waste, smaller costs of treatment, additional revenues in the olive mills, benefits for the “orujera” or extraction plant (olive pomace or “orujo” with a 50% of water) and energy self-supplying.

More info 1


More info 2



More info 3



BACK TO AGRONOMIC REUSE Alperujo

BACK TO AGRONOMIC REUSE OMWW+Pomaces  
BACK TO RAW OLIVE MILL WASTE

G. Rodrìguez

SUMMARY: A process that allows an integral recovery of solid waste from two-phase olive oil or “alperujo” has been developed. This consists on a hydrothermal pretreatment where an autohydrolysis process occurs and the solid olive by-product was partially solubilised. Due this method makes easier the solid-liquid separation, the integral recovery includes both fractions. The solid fraction is considerable reduced after the treatment and several components such oil, cellulose and proteins are concentrated. These can be used in human (refined oil) and animal (cellulosic residue) food and, finally, as substrate for composting. From the water-soluble fraction besides recovering an important part of the antioxidant hydroxytyrosol (HT), imbues olive oil stability, as well as being beneficial to health, with biological and antimicrobial properties, it will allow the recovery of mannitol and non-digestible oligosaccharides that can be used as promoters of the growing of colon bifidobacterium. Also this liquid fraction is rich in sugars, including monosaccharides (glucose) that are fermentable to bioethanol. The system of purification of hydroxytyrosol, which is under patent, allows its production to industrial scale, with high degree of purity (over 99.6%) and low economic costs from every liquid source of HT. During the purification process, in addition to this antioxidant several other interesting compounds, have also been detected and their nutritional and pharmacological properties are being studied. All these investigations will make possible the integral recovery and the revalorization of this by-product.

More info 1
More info 2




BACK TO CHEMICALS Alperujo


BACK TO FOOD Alperujo

BACK TO RAW OLIVE MILL WASTE

Benavent Miquel Canet

SUMMARY: Fresh waste residue alperojuo coming from the olive oil press is subjected to a series of steps which will enable valuable by-products, which were previously residues, as this the waste residue is dehydrated by means of centrifugation. The solid fraction that is obtained is firstly dried to be separated later into pulp and stone, while the liquid fraction is centrifuged in order to separate the solids  and to obtain crude alpechin (raw vegetable water) which after subjecting it to centrifugation, biological treatment, alcohol fermentation and filtration, is concentrated  using a multiple stage vacuum evaporator, such as a to produce a concentrate with multiple  applications, along with condensed water  which move to a column used to purify the volatile substances; in order to separate the alcohol  from the water, and finally proceed to purifying it using the respective treatment columns. 

More info 1
More info 2


BACK TO AGRONOMIC REUSE



BACK TO RAW OLIVE MILL WASTE

José Ramón Perán González

SUMMARY: The project’s main goal is to demonstrate the environmental advantages, as well as the economic and technical viability, of a new system for treating waste from olive oil production. The system is based on a three−step procedure comprising the separation of solid residues, an evaporation and condensation process, and a final water treatment. After prototypes have been developed for each of these stages, a pilot plant will be constructed to convert the waste to liquid and solid fertilisers and irrigation water. 

Web site
BACK TO AGRONOMIC REUSE



BACK TO RAW OLIVE MILL WASTE

M. D. Luque de Castro
SUMMARY: Research aimed at exploring the high potential of agrofood residues from olive and vineyard industries has been developed and is here reported. Thus, methods to extract valuable products from raw materials such as olive leaves and branches, alperujo (residue from olive oil production), vineshoots and senescent vine leaves, grape pomace and lees have been developed using auxiliary energies such as ultrasound, microwaves and high temperature+pressure. These methods dramatically reduce the time required for total extraction from hours to minutes. Additional studies focussed on discriminating variety and production zone of olive trees through the content of biophenols, methods for enrichment of edible oils with healthy olive phenols, as weel as the preventive and curative effects of these compounds have also been studied.

More info 1
More info 2




BACK TO CHEMICALS


BACK TO RAW OLIVE MILL WASTE

Fernandez-Bolanos 

Guzman Juan

The present invention relates to a method for obtaining purified hydroxytyrosol from products and by-products derived from the olive tree by means of two-step chromatographic treatment. The invention uses a non-activated ion exchange resin chromatographic method, followed by a second treatment on an XAD-type absorbent non-ionic resin which concentrates and completely purifies the hydroxytyrosol by means of elution with a methanol or ethanol: water dissolution (from 30 to 33%). The method of the invention can also be applied to two-phase pomaces, three-phase pomaces and stones if they are subjected to a steam explosion process. 

 

More Info
BACK TO CHEMICALS ALPERUJO
BACK TO CHEMICALS OMWW
BACK TO CHEMICALS OMWW+POMACE
BACK TO RAW OLIVE MILL WASTE
Kuno Noriyasu

The present invention relates to a method for preparing oleanolic acid and/or maslinic acid and physiologically acceptable salts thereof, which comprises the steps of extracting olive plant and/or products obtained in the olive oil-manufacturing processes with water and/or an organic solvent and then concentrating and/or fractionating/purifying the resulting extract.

More info
BACK TO CHEMICALS ALPERUJO
BACK TO CHEMICALS OMWW
BACK TO CHEMICALS OMWW+POMACE
BACK TO RAW OLIVE MILL WASTE
Garcia-Granados

Process for the recovery of oleanolic and maslinic acids contained in the subproducts resulting from the milling and processing of olives or parts thereof, either proceding from three-phases or two-phases presses. This process enables to obtain, by separation and with purities higher than 80 %, of both acids with yields comprised between 0.2 and 1.5 %, as a function of the product and prime material processed. Fundamentally, it comprises selective extractions and fractionation of resulting mixtures with the use of solvents.

More info
BACK TO CHEMICALS ALPERUJO
BACK TO CHEMICALS OMWW
BACK TO CHEMICALS OMWW+POMACE
BACK TO RAW OLIVE MILL WASTE
Molina Alcaide Eduarda; Yanez Ruiz David Rafael; Adelmajid Moumen 
The compound feed for ruminants, based on olive extracts comprises a blend of dried olive skin and ash after combustion, by two-phase centrifugation. It utilizes by-products of the olive oil industry. 

BACK TO FOOD ALPERUJO
BACK TO RAW OLIVE MILL WASTE
Fernandez Bolanos Guzman Juan; Heredia Moreno Antonia; Felizon Becerra Blanca; Guillen Bejarano Rafael; Jimenez Araujo Ana; Rodriguez Arcos Rocio

The novelty of the invention consists in the revalorization of the extracted pulp, a waste by-product derived from the extraction of oil from olives which, after being subjected to a steam explosion process, has allowed all the mannitol present therein to be separated out and recovered, and which, by means of various simple purification stages (ultrafiltration, ion exchange and fractionated crystallization) permissible in food technology, has achieved a yield with a high degree of purity.

BACK TO CHEMICALS ALPERUJO
BACK TO RAW OLIVE MILL WASTE
Martinez-Nieto Leopoldo, Garcia-Granados Lopez de Hierro Andreas

Procedure for obtaining mannitol and derived products from the waste from the said two-phase olive process, by extraction of the stated materials, in processes which can include dilution, phase separation by filtration, decantation or centrifugation of the waste, with prior total or partial drying of the resultant materials. The extracts obtained are then processed in order to eliminate the materials which accompany them, fundamentally by defecation processes. The extracts so purified, which are rich in mannitol, are concentrated and the mannitol is isolated fundamentally by crystallization procedures.
BACK TO CHEMICALS ALPERUJO

BACK TO RAW OLIVE MILL WASTE

Garcia-Granados; Lopez de Hierro
Process for the recovery of oleanolic and maslinic acids contained in the subproducts resulting from the milling and processing of olives or parts thereof, either proceding from three-phases or two-phases presses. This process enables to obtain, by separation and with purities higher than 80 %, of both acids with yields comprised between 0.2 and 1.5 %, as a function of the product and prime material processed. Fundamentally, it comprises selective extractions and fractionation of resulting mixtures with the use of solvents. 
More info
BACK TO CHEMICALS ALPERUJO
BACK TO CHEMICALS OMWW+POMACE
BACK TO RAW OLIVE MILL WASTE
Fuentes Cardona S. A.

New method for the treatment of pulp originating from the extraction of olive oil The method consists of subjecting the pulp to a stage of separation between the pips and the fines, where fines means the mixture of pulp and water from the plant material, a process which is carried out by mechanical means, the fines subsequently being subjected to the action of an ecological settler, in which separation takes place also by mechanical means between the oil and the oil-free residual fines which can be used as animal feed or fertilizer, while the pips, which can in principle be impregnated with pulp, are subjected to the action of an air cleaner which separates the pulp from the pips, the latter being used as fuel while the pulp and the fines from the other branch of the process can be used as animal feed or fertilizer. In this way a virgin oil of a high level of quality is obtained, because it is additive-free and has suffered little thermal degradation.

BACK TO ENERGY ALPERUJO
BACK TO AGRONOMIC REUSE ALPERUJO

BACK TO RAW OLIVE MILL WASTE

Probelte Pharma, S.A et al

SUMMARY: This invention relates to a process and an apparatus for the production of hydroxytyrosol containing extract from olives and/or the solid-containing residues of olives after the extraction of olive oil. More particularly, the invention relates to the production of hydroxytyrosol-containing extracts to be used as a source of hydroxytyrosol in food, medical and cosmetic industries.
Background of the invention It is now well known that olives contain a number of bioactive compounds, particularly polyphenols; among these polyphenols, hydroxytyrosol is of outstanding biological significance in view of its antioxidant, antimicrobial and radical scavenging activity. 


More info 1
More info 2



Web site

BACK TO CHEMICALS ALPERUJO
BACK TO CHEMICALS OMW+POMACE

BACK TO RAW OLIVE MILL WASTE
 

Olmo Peinado Jose Maria

The process of re-utilizing and eliminating of sludge produced as by-product during milling of olives in oil mills ensures recovery of all utilizable elements without introducing any chemicals and is based on combination of processes comprising separation- extraction- pyrolysis or carbonization- gasifying combustion sequence. The ligneous part of stone, present in sludge, is separated during separation stage, while pulps, already free of stone parts, are separated from oil during extraction stage. Carbonization of ligneous parts is conducted in furnace at 550 degrees C for 20 minutes. During gasifying stage, the product of carbonization is subjected, in presence of steam, to temperature 850-1000 degrees C, and gaseous effluents from carbonization are utilized for drying of oil-free pulp.

BACK TO AGRONOMIC REUSE ALPERUJO 

BACK TO RAW OLIVE MILL WASTE

Patrick Martin
Recycling horticultural wastes to produce pathogen suppressant composts for sustainable vegetable crop production
The purpose of this project is to investigate methods of recycling problem plant-based wastes. The work aims to determine the mechanism of disease suppression and to enhance the efficacy of composts. It will examine the plant growth and nutrition effects of using composted plant-based wastes in sustainable vegetable production and propagation. Controlled composting methods will be devised in the laboratory and in large-scale systems and pathogen/crop/waste compost interactions specific to Northern and Southern Europe, will be examined.
Objectives: the objective is to research methods to recycle plant-based wastes through controlled composting into pest and pathogen-free composts, which have a value in suppressing soil-borne pathogens in sustainable vegetable production. The specific objectives of this project are: 1) to produce composts that are free of pests and pathogens, suppress soil-borne pathogens, so reducing the need for chemical fungicides and soil sterilants, have a soil conditioner/fertiliser or growing substrate value, thus reducing the need for inorganic fertilisers and peat 2) to avoid landfill through waste reduction and recycling 3) to facilitate technology transfer through the industrial partners. The objective of this project is to research methods to recycle plant-based wastes through controlled composting into pest and pathogen-free composts which have a value in suppressing soil-borne pathogens in sustainable vegetable production. Specific objectives of the project are: (1) To produce composts which: - are free of pests and pathogens; - suppress soil-borne pathogens, reducing the need for chemical fungicides and soil sterilants; - have a soil conditioner/fertiliser or growing substrate value, reducing the need for inorganic fertilisers and peat. (2) Avoiding landfill through waste reduction and recycling (3) To facilitate technology transfer through the industrial partners.
More info
BACK TO AGRONOMIC REUSE Alperujo
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BACK TO RAW OLIVE MILL WASTE

UCASUL

Summary:. Drying of bagasse and extraction of fat, spread on the ground for fertilization. This unit process all the bagasse produced by two phases process in Sud Alentejo.

BACK TO AGRONOMIC REUSE Alperujo


BACK TO RAW OLIVE MILL WASTE

Cohen de Pinho and Costa Daniel

Summary:. Implementation of an high efficiency low-power cogeneration system in a Medium Sized industrial company. The objective of this project is to contribute to the rational use of energy in the industrial process by combining the heat and electric power production in an improved high efficiency cogeneration system, using the residual product of the process as fuel. 

The company, FEXOL, produces food oils, mainly olive bagasse oil and sunflower oil. The process of olive bagasse oil production is initiated by drying the raw materials in order to reduce its water content up to approximately 6%, the maximumn humidity allowed in the chemical extraction of oil driven by hexane. The sunflower is directly driven to the mechanical extraction section. The raw materials are then transported to the chemical extraction and the distillation sections where the hexane is separated of oil. The heating of the distillation section is achieved by the circulation of steam in coils along the distillates. Steam generation assumes a crucial role in this process as it controls the efficiency of the separation of the liquid mixture of hexane and oil. After the extraction of oil, the raw material is called exhausted bagasse and will be used as fuel for the boiler. This cogeneration system contributes to a more rational use of energy in the water vapour generation (steam) process, producing vapour at 37 bar (abs.) and driving it through an high-efficiency back-pressure steam turbine, generating electricity. The back-pressure is 5 bar (abs.) as needed in the distillation process.

The boiler was specifically performed by a boiler designer and manufacturer for this project, the Portuguese company, VAPOREL. The boiler includes a superheater and is equipped with an autonomous control system based on the regulation of air and combustible flows. The back-pressure steam turbine installed is an high efficiency small sized axial type turbine designed and manufactured bythe German Company KKK. Its main characteristic is the possibility of working in various load regimes maintaining nominal conditions and therefore high efficiency. An integrated monitoring and control system was developed in order to evaluate the instantaneous demand of thermal energy and the enthalpy of vapour, taking into account the mass flow rate and humidity of raw materials. The global monitoring system implemented allows for on-line visualisation of all relevant parameters inherent to the cogeneration process on a synoptic representation of these parameters over the respective industrial areas. The control system has the function of ensure the steam flow required for the industrial process and the electrical energy necessary to the factory, optimising energy efficiency. 

This project features technological innovation related to the improvement in low-power turbines, high pressure boilers for solid industrial wastes and supervision techniques of combined heat and power production systems. The system developed allows for a reduction in the overall energetic consumption by 40% relatively to conventional systems, which demonstrates the economical feasibility of low-power combined heat and power production systems.

BACK TO ENERGY ALPERUJO

BACK TO RAW OLIVE MILL WASTE

M. Romero

SUMMARY: 

Experimental Plant of composting of alperujo in Baena, Córdoba.

The material is available in extended batteries from 2 to 4 meters, which may be covered or  no, aeration is carried out by convection 
aided by periodic natural volts. The frequency of volts depending on the moisture, texture and stability, and is performed to aeration control.

BACK TO AGRONOMIC REUSE Alperujo


BACK TO RAW OLIVE MILL WASTE

G. Gómez Sosa

SUMMARY: 

Experimental Plant of composting of alperujo in Olvera, Cádiz.

The material is available in extended batteries from 2 to 4 meters, which may be covered or  no, aeration is carried out by convection 
aided by periodic natural volts. The frequency of volts depending on the moisture, texture and stability, and is performed to aeration control.

The mixture is about alperujo and sheep manure.

BACK TO AGRONOMIC REUSE Alperujo


BACK TO RAW OLIVE MILL WASTE

G. Martínez

SUMMARY: Composting of Alperujo. For your initial adjustment model was used at the University of Cornell22, looking like  main objective the achievement of a C / N ratio near 30 and humidity not exceeding 60%. For the realization of the mixtures with alperujo a pilot scale and that these could  have an adequate aeration of the mass and an acceptable level of nitrogen is used the following materials:  A. - Alperujo from OLIPE.  H. - Hojín from the clean oil is supplied by Finca La Reina.  E. - cow manure from a farm attached to CIFA-Alameda del Obispo de Córdoba.  C. - Compost from ripening alperujo and manure from OLIPE.  Hn.- Flour Femat super feathers and blood from ADOVIL E II, SL (Balaguer, Lleida) 23.

More info



BACK TO AGRONOMIC REUSE Alperujo


BACK TO RAW OLIVE MILL WASTE

M. Vicent

SUMMARY: 

Experimental Plant of composting of alperujo in Guadalcazar, Córdoba.

The material is available in extended batteries and it´s remove by a self turning machine.

The mixture is about alperujo and chicken manure.

BACK TO AGRONOMIC REUSE Alperujo


BACK TO RAW OLIVE MILL WASTE

E. Prat

SUMMARY: Experimental Plant of composting of alperujo in Manresa. Barcelona.

The material is available in extended in cover structure and turning by  turning machine of canjilones in
BACK TO AGRONOMIC REUSE Alperujo
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BACK TO RAW OLIVE MILL WASTE

E. Molina Alcaide

SUMMARY: 

Utilization of byproducts from of olive oil mills by using it as feed for ruminants, quantification of microbial protein synthesized in the goat from the fermentation of two-phase alperujo, clean olive leaf supplemented with native legumes.


More info



BACK TO FOOD ALPERUJO
BACK TO RAW OLIVE MILL WASTE
J. Álvarez Rodríguez

SUMMARY: 

The chemical composition and nutritive value from two by-product types (with and without residual oil extraction), arisen during olive oil making

(two-phase procedure) was studied. Olive cakes showed high lignocellulosic fraction (60.7% and 75.8% of neutral-detergent fiber

(NDF), 39.1% and 48.9% of acid-detergent fiber (ADF), and 29.5% and 33.5% of acid-detergent lignin, for crude and extracted olive cake,

respectively), moderate crude protein content (10.1% and 13.0%, respectively) but high crude fat content (29.5% and 5.4%, respectively),

especially the crude olive cake (without previous oil extraction). The crude olive cake had least proportion of protein bound to cell wall than the

extracted one (13.2% and 15.6% of protein bound to NDF, 13.3% and 18,0% of protein bound to ADF). 'In situ' dry matter (DM) disappearance

in rumen was greater for crude than for extracted olive cake (37.0% and 12.0% DM after 72 hours of incubation). The rate of disappearance of the

fiber fraction was greater in the crude olive cake than in the extracted form (51.4% and 23.2% NDF disappearance, 67.9% and 45.4% ADF

disappearance after 72 h). It was concluded that, according to the studied feedstuffs, the crude olive cake (without previous oil extraction) has

better nutritive value than the extracted one, but the great fat content of the former might represent a limitation for overall digestibility of the

ration.

More info



BACK TO FOOD ALPERUJO
BACK TO RAW OLIVE MILL WASTE
Oleícola El Tejar

SUMMARY: 

Vetejar  is a plant located in the province of Córdoba using “alperujo” as a fuel in a bubbling fluidised bed. “Alperujo” is a very wet residue from olive processing, with around 70 % water content. The fluidised bed boiler produces steam at 84 bar and 515ºC for a steam turbine with an electrical output of 12,4 MW. The plant was commissioned in 1994. The plant is owned by ECYR in partnership with Oleícola El Tejar and Abengoa.
Co-generation plant using alperujo and gas like combustible. Capacity: 14 Mwatt.

The teams are: a boiler burning grill and a group rate of vapor condensation turboalternador formed by steam turbine (Rankine cycle using) coupled to an alternator 
Main components: boiler, steam turbine, refrigeration system with aerocondensador, treatment system of flue gas, water treatment system, effluent treatment system, park and fuel management system, degasser and mechanical (piping ), electrical and control system and evacuation system for electrical energy
BACK TO ENERGY ALPERUJO

BACK TO RAW OLIVE MILL WASTE

J.L. Casimiro

SUMMARY: 

The project SEDEBISA  consists of a plant capable of processing between 150,000 and 300,000 tonnes per year of olive residue with equipment storage, drying and extraction of olive pomace, and facilities cover their thermal and electrical demand, producing a surplus of electricity is discharged to the public network. 
In this case the relative humidity alperujo average is around 65% moisture is reduced by three Trömel or drying to a value of 10%. Dry pomace is obtained which is subjected to an extraction process in which, by treatment with hexane and steam is produced and olive pomace orujillo dry. Traditionally part of this material has been used in the drying, the allowed to contribute to its combustion heat energy needed for drying.

More info
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BACK TO RAW OLIVE MILL WASTE



OMWW
Biomass production

	Contact person

(Organisation)
	Country,

year
	Process
	Patent
	Pilot Plant
	PROJECT
	Info

	Isrim
	Italy,
2004
	A new application of phytodepuration as a treatment for the olive mill waste water disposal
	EP1216963
	Italy
(Paciano)
	LIFE04 ENV/IT/000409
	Summary



BACK TO RAW OLIVE MILL WASTE

OMWW
Gas production
	Contact person

(Organisation)
	Country,

year
	Process
	Patent
	Pilot Plant
	Project
	Info

	Choi Eui-So
	Korea, 
2008
	Production method of methane gas from olive mill waste
	KR20080028247
	no
	---
	Summary

	Pizzichini, Russo
	Italy,
2007
	Process for recovering the components of olive mill wastewater with membrane
	EP1773721
	no
	---
	Summary

	Knobloch Michael
	Germany,

2002
	Process and apparatus for treating wastewater from oil plant processing and cereal processing
	DE19829673
	Crete
(Greece)
	LIFE99 ENV/D/000424
	Summary

	S. Sayadi
(Centre de Biotechnologie de Sfax)
	Tunisie
	Production method of methan gas from treated olive mill wastewater.
	----
	Tunisie
	---
	Summary

	Martins Dias Susete Maria; Maggiolly Novais Julio; Costa Guedes Da Silva Manuel J
	2001
	A process for the treatment of liquid effluents by means of clean catalytic oxidation, using hydrogen peroxide and heterogeneous catalysis
	EP1097907
	
	
	Summary

	Industria Olearia Biagio Mataluni S. R.l.
	Italy
	RE-WASTE
	
	
	
	Summary

	J. Gelegenis, D. Georgakakis, Ir. Angelidaki, N. Christopoulou and M. Goumenaki
	Greece
2007
	Optimization of biogas production from olive-oil mill wastewater, by codigesting with diluted poultry-manure 
	
	
	
	Summary

	Diamantopoulos Evangelos; Gkizgkis Nikolaos; Georgiou Maria; Koukouraki Elisavet
	Greece
2007
	Co-treatment of olive-mill liquid waste and urban sewage in a high-throughput anaerobic reactor.
	GR20050100539  (A)
	
	
	Summary

	Santino Di Berardino 

(INETI)
	Portugal
2000
	Integrated waste water anaerobic treatment plant includes a preparation compartment, for methanogenic treatment
	PT102284 
	
	
	Summary

	Isabel Maria Pires Belo 

(Minho University)
	Portugal
2006
	Biotechnological Valorization of Olive Mill WasteWaters
	
	
	PTDC/AMB/69379/2006
	Summary

	WWTP Forno Quente
	Abrantes, Portugal
	Anaerobic digestion, biogas production
	
	
	
	Summary



BACK TO RAW OLIVE MILL WASTE

OMWW

Chemicals

	Contact person

(Organisation)
	Country,
year
	Process
	Patent n°
	Pilot plant
	Project
	Info

	R. Bernini
University of Tuscia
	Italy,
2005/07
	Method for preparing hydroxytyrosol derivatives and of hydroxytyrosol
	EP 1623960, 2005
IT 2007MI01110 20070531 


 HYPERLINK "http://v3.espacenet.com/publicationDetails/biblio?adjacent=true&KC=A1&date=20070615&NR=MI20070519A1&DB=EPODOC&locale=en_EP&CC=IT&FT=D"
IT 2007MI00519 20070315

 HYPERLINK "http://v3.espacenet.com/publicationDetails/biblio?adjacent=true&KC=A1&date=20070831&NR=MI20071110A1&DB=EPODOC&locale=en_EP&CC=IT&FT=D"


	no
	---
	Summary

	De Magalhães Nunes da Ponte et al
	Portugal,

2008
	Method of obtaining a natural hydroxytyrosol-rich concentrate from olive tree residues and subproducts using clean technologies
	PCT/IB2006/052552
	no
	---
	Summary

	Villanova Luigi
	Italy,
2006
	Process for the recovery of tyrosol and hydroxytyrosol from oil mill wastewaters and catalytic oxidation method in order to convert tyrosol in hydroxytyrosol
	US2006070953
	no
	---
	Summary

	National and Kapodistrian University of Athens
	Greece,
2000
	Process development for an integrated olive oil mill waste management recovering natural antioxidants and producing organic fertilizer
	----
	Crete
(Greece)
	LIFE00 ENV/GR/000671
Best "LIFE Environment  projects in 2004-2005”
	Summary

	Tornberg, Galanakis,
	Se-Gr,
2008
	Olive waste recovery
	WO2008082343
	---
	---
	Summary

	L.Bertin et al
	Italy,
2005
	Valorization of olive mill wastewaters as a renewable resource for the biological production of polyhydroxyalkanoates
	----
	---
	----
	Summary

	Pizzichini, Russo
	Italy,
2007
	Process for recovering the components of olive mill wastewater with membrane
	EP1773721
	no
	---
	Summary

	Brusadelli Enrico

(Snia Fibre S.p.A.)
	Italy,
1989
	Process for the treatment of the effluents of the oil-mill industry
	GR88100368
	
	
	

	Bruchwald-Werner sibille (Cognis Deutschland GMBH&CO. KG)
	Germany,

2003
	Use of extracts from olive trees as anti-dandruf agents
	WO03080006
	
	
	Summary

	Fernandez-Bolaños Guzman Juan

(Consejo Superior de Investigaciones)
	Spain, 

2003
	Method for obtaining purified hydroxytyrosol from products and by-products derived from the olive tree
	WO02064537
	
	
	Summary

	Kuno Noriyasu (Nisshim Oil Mills)
	Japan, 

2002
	Process for producing oleanolic acid and/or maslinic acid
	WO0212159
	
	
	Summary

	Rabovskiy Alexandre

(Usana Inc.)
	United States,

2001
	Antioxidant compositions extracted from olives and olive by-products
	WO0145514
	
	
	Summary

	Crea Roberto

(Creagri Inc.)
	United States,

2002
	Method of obtaining a hydroxytyrosol-rich composition from vegetation water
	WO0218310
	
	
	Summary

	Crea Roberto

(Creagri Inc.)
	United States,

2000
	Water-soluble extract from olives
	WO0004794
	
	
	Summary

	Garcia-Granados
	Spain,

1998
	Process for the industrial recovery of oleanolic and maslinic acids contained in the olive milling subproducts  
	WO9804331
	
	
	Summary

	Richard-Elsner Christiane; Johannisbauer Wilhelm; Bonakdar Mehdi
	Germany,

2003
	Process for the isolation of antioxidants
	EP1310175
	
	
	Summary

	Garcia Granados

Lopez de Hierro Andres
	Spain,
1994 
	Procedure for obtaining mannitol and derived products from the branches and leaves of the olive tree and olive waste water and olive fruit stalks
	ES2056745
	
	
	Summary

	Venetsianos E. T.
	Greece,

2001
	A novel system for processing, treating and using olive oil waste in the production of energy, chemical products and reuse of water
	GR1003558
	
	
	Summary

	Annesini M. C.,

Giona A. R.,

Gironi F.,

Pochetti F.

S.P.I.-Sviluppo Processi Industriali S.R.L.
	Italy,

1986
	Process for the treatment of oil-containing wastewater by distillation with recovery of volatile products
	IT1149119
	
	
	

	Ikemoto T.;

Fukubayashi T.;

Haratake A.;

Kaneyama H.;
	Japan,

2001
	Skin cosmetic
	JP2000319161
	
	
	Summary

	Pruna Tudor
	1979
	Method for alcohol recovery from olive vegetation water
	PT69240
	
	
	

	Bruchwald-Wener Sybille
Griesbach Ute
	Germany,

2003
	Use of olive tree extracts in detergents, rinsing agents and cleaning agents
	WO03079794
	
	
	Summary

	Ferrer Munoz Estrella;

Gibello Prieto Alicia;

Martin Fernandez Margarita;

Sanz Perucha Jesus;

Blanco Alvarez Jesus
	Spain,

1998
	Process for the biodegradation of aromatic compounds and synthesisof pigmants and colorants, alcaloids and polymers, with the use of recombinant strain Escherichia coli P-260
	WO9804679
	
	
	Summary

	Faccini Giuseppe
	Italy,

1996
	Liquid additive for enriching natural and chemical fertilizers
	ITBO950012
	
	
	Summary

	Industria Olearia Biagio Mataluni S.R.l. 
	Italy
	RE-WASTE
	
	
	
	Summary

	C.A. Paraskeva, V.G. Papadakis, E. Tsarouchi,

D.G. Kanellopoulou, P.G. Koutsoukos
	Greece
	Membrane processing for olive mill wastewater fractionation
	
	
	
	Summary

	Isabel Maria Pires Belo
Minho University
	Portugal, 2006
	Biotechnological Valorization of Olive Mill WasteWaters
	
	
	PTDC/AMB/69379/2006
	Summary

	J. Fernández Bolaños

(CSIC)
	Spain,
2008
	Process for the recovery of hydroxytyrosol from oil mill wastewaters
	
	
	
	Summary
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OMWW

Agronomic reuse
	Contact person

(Organisation)
	Country,

year
	Process
	Patent
	Pilot Plant
	Project
	Info

	Almeida Ribeiro Claro Joao Car
	Portugal, 2007
	Treatment ad recovery of residues and effluents from olive oil production units through the utilisation and reprocessing of cork industry waste
	EP1849756
	
	
	Summary

	Castanas Elias; Andrikopoulos Nikolaos; Vercauteren Joseph
	Greece,

2005
	A method for the clearance of olive mill waste waters for their direct use for agricultural purposes
	GR2003100295
	
	
	Summary

	Isrim
	Italy,
2004
	A new application of phytodepuration as a treatment for the olive mill waste water disposal
	EP1216963
	Italy
(Paciano)
	LIFE04 ENV/IT/000409
	Summary

	Municipality of Kalamata
	Greece,
1995
	Biotransformation of solid and liquid waste of olives 
	---
	Greece
	LIFE95 ENV/GR/001092
	Summary

	Murena Fabio

Risvet
	Greece 

1989
	Oil press mill waste cleaning
	GR88100203
	
	
	

	Sitia Development Organisation S.A
	Greece,
2000
	Estabilishment, operation and demonstration of an innovative closed-cycle system of oil milling waste water using the Fenton method in Sitia-Crete, and reause of treated water and by-products in agriculture
	---
	Greece
(Sitia, Crete)
	LIFE00 ENV/GR/000723
	Summary

	H. Niebelschütz 
ARGUS
	Germany
	Biological degradation of omw
	EP19990250098 19990331 
	Crete
(Greece)
	
	Summary

	Pizzichini, Russo
	Italy,
2007
	Process for recovering the components of olive mill wastewater with membrane
	EP1773721
	no
	---
	Summary

	Potenz Domenico
	Italy
1994
	Process and plant for the treatment of the waste waters from the olive oil industry  
	IT1244520
	
	
	Summary

	National and Kapodistrian University of Athens
	Greece
2000 
	Process development for an integrated olive oil mill waste management recovering natural antioxidants and producing organic fertilizer
	---
	Crete
(Greece)
	LIFE00 ENV/GR/000671
Best "LIFE Environment  projects in 2004-2005”
	Summary

	Tomati Umberto,

Grappelli Adriana
CNR
	1987
	Process for the purification of agricultural vegetable waste fluids in particular of vegetation waters
	GR870652 
	
	
	

	Toro Galvez Jose
	Spain

2003
	System for purifying waste water originating from olive processing by means of aeration, neutralisation, active carbon filtration and ozonisation
	WO03000601
	
	
	Summary

	Crea Roberto
	United States

2000
	Water-soluble extract from olives
	WO0004794
	
	
	Summary

	Siskos Dimitrios
	Greece

1999
	Wastewater treatment plant for olive oil processing effluents comprising a rotating biological contactor with the addition of linear or circular motion  
	WO9935097
	
	
	Summary

	Knudsen Carl

Ticon VVS AS
	1992
	Process and plant for purification of agricultural waste material  
	WO9211206
	
	
	Summary

	Hrusa E.,
Siegel L.,

Poduska J.
	1996
	Process of disposing waste from the production of olive oil
	CZ9401911
	
	
	Summary

	Vlissidis Apostolos;

Kyprianou Dimosthenes
	Greece

2001
	A method of processing oil-plant wastes
	EP1157972
	
	
	Summary

	Burzio Fulvio;

Wlassics Ivan
	Italy

1992
	Detoxification of vegetation liquors
	EP520239
	
	
	Summary

	Sapia Francesco; Sapia Peppino; Sapia Maria; Sapia Saverio
	Italy

1991
	Plant to depollute waste water, particularly water from olive crushers.
	EP0451430
	
	
	Summary

	Bernardini Ernesto
	Italy
1991
	Process and installation for the degradation of impurities in waters originating from olives-treating plants
	EP0441103
	
	
	Summary

	Cannazza Simon N.
	1989
	Carrier and reactor for biological treatment of liquids and use thereof
	EP324314
	
	
	Summary

	Poglio Achille
	Italy

1991
	A process and plant for disposal of organic effluents
	EP421223
	
	
	Summary

	Hidalgo Cicuendez Arturo
	Spain
1997
	Industrial process for the treatment, recycling and conversion of olive juice and olive waste into pure organic fertilizers
	ES2103206
	
	
	Summary

	Soriano Carrello Jesus;

Fernandez del Campo;

Cueva J. A.
	Spain
1994
	System for the utilization of olive waste water in the stabilization of soils 
	ES2051242
	
	
	Summary

	Arroyo Salas Jose Maria;

Llamas Marcos Argimiro;

Galilea Egizabal Purification
	Spain
1993
	Fertiliser mixt. contg. aq. residues from olive oil presses
	ES2037606
	
	
	Summary

	De Lara Garcia
Rafael
	Spain

1991
	Procedure for treatment of olive waste water for the purification thereof and obtaining byproducts with agronomic or industrial uses
	ES2019830
	
	
	Summary

	Dorsch Serrano Fernando
	Spain
1990

	Process for treating "alpechin" (olive-oil-production liquid aqueous residue) in olive-oil factories
	ES2011366
	
	
	Summary

	Don Francisco M.;

Vidal Torrents;

Don Miguel;

Montero Puig;

Don Jose Lostao;

Camon
	Spain 
1984
	Organic fertilisers mfr. from e.g. urban waste
	ES8402554
	
	
	Summary

	Jose Garrido
	Spain 
1969
	Process for obtaining organic fertilizer by spontaneous or controlled fermentation of concentrated olive mill wastewater 
	ES348517
	
	
	

	Xenopoulou Caterina
	Greece
2001
	Use of the Mediterranean sea grass posidonia oceanica for the production of organic compost and compost for agriculture with co-composting of organic waste from agricultural, animal or industrial units.
	GR1003611
	
	
	Summary

	Venetsianos E. T.
	2001,

Greece
	A novel system for processing, treating and using olive oil waste in the production of energy, chemical products and reuse of water
	GR1003558
	
	
	Summary

	Ernesto Bernardini
	1989,
Italy
	Olives processing water purification
	IT1206049
	
	
	

	Fortunato Vittorio
	1988,

Italy
	Physico-chemical treatment of waste water
	IT1191528
	
	
	Summary

	Socogin S.R.L.
	1985,

Italy
	Olives processing waste water treatment
	IT1110321
	
	
	

	Becherer Geb.;

Becherer E.;

Dietz W.
	1989, Germany


	Process for treating a solution in particular for wastewater purification
	DE3804573
	
	
	Summary

	Vila Reyes Joan
	1997,
Spain
	Biological process for purifying liquid residues with high contaminating content and/or high toxicity, particular liquid purine and olive mill wastewater
	ES2108658
	
	
	Summary

	Calaf Nolla Domenec
	1997
	Method for the purification of organic wastes resulting from the production of oil
	ES2101651
	
	
	Summary

	Dorsch Serrano Fernando
	1992,

Spain
	Improved process for the treatment and purification of olive mill wastewater and utilization of wastes in olive oil palnts
	ES2028497
	
	
	Summary

	Ballester Diaz L.;

Garcia V. A. F.;

Perez Amer J. P.
	1991,

Spain
	Installation for the integral purification of olive waste water
	ES2021191
	
	
	Summary

	Sempere Eugenio Bellido
	1986,

Spain
	Purificn. of sludge and residual water from olive oil mills  
	ES8607039
	
	
	Summary

	Vega Cardenas Enrique
	Spain

1998
	Process for obtaining recyclable waste products derived from olives
	ES2116923
	
	
	Summary

	Martins Dias Susete Maria; Maggiolly Novais Julio; Costa Guedes Da Silva Manuel J
	2001
	A process for the treatment of liquid effluents by means of clean catalytic oxidation, using hydrogen peroxide and heterogeneous catalysis
	EP1097907
	
	
	Summary

	Bernardini Ernesto

S.I.B.E.
	Italy

1989
	Treating waste-water from oil olive prodn.
	IT1211951
	
	
	

	Marketing Futura Sas
	Italy
	Omenzym
	
	
	
	Summary

	Birame Boye

Cyclus depuration industrial
	Spain
	Electrocoagulation
	
	
	
	Summary

	Industria Olearia Biagio Mataluni S. R.l. 
	Italy
	RE-WASTE
	
	
	
	Summary

	BIOTECNOLOGIE AMBIENTALI
Maretto Engineering
	Italy
	Biomar enzymplus E161
	
	
	
	More info

	Idrodepurazione S.r.l. e Idroengineering S.r.l
	Italy
	Humix system
	
	
	
	More info

	Guida Tecnologie Srl
	Italy
	G NAT Natural venting Evaporator for vegetative waters
	
	
	
	Summary

	OMEOFRANZ 

Tecnologie biologiche e servizi
	Italy
	Catalytic/enzymatic method
	
	
	
	More info

	Garcia Moreno Angel
	Spain,
1998
	Integral process for the industrial utilization of the bitter waste liquid from olive pressing ("alpechin") and its purification in oil mills (presses) and centres for purifying the two phases resulting from olive oil extraction
	ES2110912
	---
	
	Summary

	Chatzipavlidis, Flouri, Balis
	Greece

1993
	Bio-fertilization of olive mills liquid wastes
	GR93100432 A
	
	
	

	Local Development Union of Amaliada
	Greece

1992
	Amaliada agricultural waste water treatment and recycling project  
	
	
	LIFE92 ENV/GR/000051
	Summary

	Neskakis Apostolos
	Greece
2000
	WAWAROMED  

Project title: Wastewater recycling of olive mills in Mediterrenean countries - Demonstration and sustainable reuse of residuals
	
	
	ICA3-CT-1999-00011
	Summary

	G. Tziotzios, S. Michailakis and D.V. Vayenas
	Greece
	Aerobic biological treatment of olive mill wastewater by olive pulp bacteria
	
	
	
	Summary

	A. Katsoni, Z. Frontistis, N. P. Xekoukoulotakis, E. Diamadopoulos and D. Mantzavinos
	Greece
	Wet air oxidation of table olive processing wastewater: Determination of key operating parameters by factorial design
	
	
	
	Summary

	Elefsiniotis Georgiou Labros
	Greece
2002
	Cleaning of liquid effluents from processing in an olive mill with olive oil recovery
	GR1003920 (B1)
	
	
	Summary

	D.Atanassova, P. Kefalas, C. Petrakis, D. Mantzavinos, N. Kalogerakis and E.Psillakis
	2004
	Sonochemical reduction of the antioxidant activity of olive mill wastewater
	
	
	
	Summary

	Gotsi, M. / Kalogerakis, N. / Psillakis, E. / Samaras, P. / Mantzavinos, D.
	Greece
2005
	Electrochemical oxidation of olive oil mill wastewaters
	
	
	
	Summary

	Ginos, A. / Manios, T. / Mantzavinos, D. 
	Greece
2005
	Treatment of olive mill effluents by coagulation–flocculation–hydrogen peroxide oxidation and effect on phytotoxicity
	
	
	
	Summary

	G. Aggelis, D. Iconomou, M. Christou, D. Bokas, S. Kotzailias, G. Christou, V. Tsagou and S. Papanikolaou
	Greece
2003
	Phenolic removal in a model olive oil mill wastewater using Pleurotus ostreatus in bioreactor cultures and biological evaluation of the process
	
	
	
	Summary

	Poulios, I. Kyriacou, G.
	Greece
2002
	Photocatalytic degradation of p-coumaric acid over TiO2 suspensions
	
	
	
	Summary

	Waste Management Laboratory - University of the Aegean
	Greece
2002
	Construction of a wastewater management pilot plant for the Olive Mill owned by “Theodoros Giannakas” (Afalonas, Municipality of Mytilene, Lesvos). - NAIAS
	
	yes
	NAIAS
	Summary

	Envitec S.A. - Technical & Enviromental Projects
	Greece
2006
	E H O® (EVAPORATION - HYDROLYSIS - OXIDATION)
	
	
	
	Summary

	Justino Nuno
	Portugal, 2005
	Development of a new mobile waste water treatment process for sme olive mills
	
	
	INCO

EVK1-CT-2002-30018
	Summary

	BBF – Tec. Ambiente  
	Portugal
	Olive mill wastewater treatment by Electrocoagulation (Sielec system)
	
	
	
	Summary

	Jaime Belèm
	Portugal, 1999
	Supported development management of olive-oil production in North Alentejo
	
	
	LIFE97ENV/P/000153
	Summary

	JHB – Tec. Ambientais
	Portugal
	Electrocoagulation
	
	
	
	Summary

	António Manuel Cardoso Ferreira and José Manuel Cardoso Duarte

(INETI)
	Portugal, 2002
	Aerobic bioreactor JACTO for effluent treatment
	PT9559 


	
	
	Summary

	Ana Vieira
(INETI)
	Portugal, 2001
	Water recovery from olive mill wastewaters after photocatalytic detoxification and desinfection
	
	
	FAIR983807
	Summary

	José Duarte
(INETI)
	Portugal, 2004
	Mediterranean usage of biotechnological treated effluent water using Jacto reactor and photoreactors
	
	
	INCO

ICA3-CT-1999-00010
	Summary

	José Duarte
(INETI)
	Portugal, 2001
	JACTO, Jet-Loop Reactor: A New System for the Treatment of Agro-Industrial Effluents
	
	
	POCTI/BIO/41253/2001
	Summary

	Knobloch Michael
	Germany,

2002
	Process and apparatus for treating wastewater from oil plant processing and cereal processing
	DE19829673
	Crete
(Greece)
	LIFE99 ENV/D/000424
	Summary

	Escola Profissional Desenvolvimento Rural Serpa
	Portugal
	Composting technology based on controlled anaerobic fermentation (FACA)
	
	
	
	Summary

	M. López
(University of Granada)
	Spain, Morocco
2007
	Absorption of polyphenols from olive oil mill wastewaters by sawdust and

biodegradation by the fungus Phanerochaetae chrysosporium
	
	
	
	Summary

	J. Beltrán et al

(Universty of Extremadura)
	Spain, 2000
	Degradation of olive mill wastewaters previously treated by an ozonation stage has been studied by an aerobic biological oxidation
	
	
	
	Summary

	Novoltec automatización S.A.
	Spain
2008
	Purification of industrial process OMW through electrolysis, oxidation, flocculation and flotation in which oxidizable substances are eliminated as polyphenols
	
	
	
	Summary

	E. Sánchez-R. Borja
	Spain
	Aerobic degradation kinetic of the effluent derived from the anaerobic digestion of two-phase olive mill solid residue
	
	
	
	Summary
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OMWW

Food

	Contact person

(Organisation)
	Country,

year
	Process
	Patent
	Pilot Plant
	Project
	Info

	Tornberg, Galanakis,
	Se-Gr,
2008
	Olive waste recovery 
	WO2008082343
	---
	---
	Summary

	Carmelo Vaccarino

S.N.C.
	1990,

Italy
	Olive oil prodn. water purificn.
	IT1214359
	
	
	Summary

	Vitagliano Michele
	France,
1976
	Paste for feeding animals obtained from the by-products of olives and its process of making
	PT64109
	
	
	

	Georgoudis Dianellos
	1997
	Method of extraction of olive paste from vegetable water and its use as a foodstuff
	WO9728089
	
	
	Summary

	Garcia Moreno Angel
	Spain,
1998
	Integral process for the industrial utilization of the bitter waste liquid from olive pressing ("alpechin") and its purification in oil mills (presses) and centres for purifying the two phases resulting from olive oil extraction
	ES2110912
	---
	
	Summary
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OMWW

ENERGY

	Contact person

(Organisation)
	Country,

year
	Process
	Patent
	Pilot Plant
	Project
	Info

	Vega Cardenas Enrique
	Spain

1998
	Process for obtaining recyclable waste products derived from olives
	ES2116923
	
	
	Summary

	Manuel Gonzalez

Longoria
	Spain,

1984
	Solid organic fuel prepn.
	ES8404708
	
	
	Summary



BACK TO RAW OLIVE MILL WASTE

Choi Eui-So

SUMMARY: Disclosed herein is a method for producing methane gas from olive mill wastewater. The method comprises the steps of (a) obtaining secondary sludge containing nitrogen sources from a municipal sewage treatment plant and selectively culturing the secondary sludge under anaerobic conditions to produce concentrated anaerobic microbial sludge, (b) feeding another secondary sludge containing nitrogen sources obtained from the municipal sewage treatment plant and olive mill wastewater to the concentrated anaerobic microbial sludge, followed by mixing, and (c) anaerobically digesting the mixture to produce methane gas and effluent. According to the method, olive mill wastewater can be anaerobically digested without pretreatment, methane gas can be produced in high yield, and olive mill wastewater and secondary sludge can be simultaneously treated.; In addition, anaerobic digestion can be performed in one reaction tank, which is advantageous in terms of space reduction. 

More Info
BACK TO GAS PRODUCTION

BACK TO RAW OLIVE MILL WASTE

 HYPERLINK  \l "composting"


 

Pizzichini e Russo

SUMMARY: Process for totally recovering the chemical components of olive mill wastewater enabling the recovery of the polyphenolic compounds contained therein, the reuse of the concentrate residues for the production of fertilizers and possibly biogas, and the obtaining of a highly purified aqueous product which can also be used as a basic component for beverages. The process includes adjusting the pH of the freshly produced wastewater to within an acidic range, and an enzymatic hydrolysis followed by separation of the permeate streams obtained, by means of centrifugation and subsequent treatments with membrane technologies, consisting of microfiltration, ultrafiltration, nanofiltration and reverse osmosis. 

More info

Abstract

BACK TO GAS PRODUCTION

BACK TO AGRONOMIC REUSE
BACK TO CHEMICALS

BACK TO RAW OLIVE MILL WASTE

 HYPERLINK "http://v3.espacenet.com/publicationDetails/description?CC=EP&NR=1773721A1&KC=A1&FT=D&date=20070418&DB=EPODOC&locale=en_EP"


 
Potenz Domenico

SUMMARY: Process and plant for the treatment of the waste waters from the olive oil industry, in which the said waters are poured onto a layer of agricultural earth contained in a tank, the pollutant substances contained in the said waters undergo a degradation process by means of the said agricultural earth, and finally this earth, transformed into soil-compost with fertilizing characteristics, is subjected to washing out with water in order to remove and recover the soluble salts.
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Knobloch Michael

SUMMARY: The invention relates to a method and installation for treating waste water from oil seed and cereal processing, especially olive oil mill waste water (OMW), guaranteeing a substantial reduction of environmentally damaging waste water ingredients while taking economic factors into account. The aim of the invention is to develop a method and system designed to treat olive oil mill waste water, whereby higher physical, chemical, biochemical and biological elimination rates can be achieved using the material and energy potential of the OMW while taking economic aspects into account. The installation needs to be able to operate at short notice due to the amounts of seasonal waste. In the inventive method and installation thus disclosed, the fresh waste water is pre-treated by subjecting it to acidification with biogenic flocculation and separation of solid particles. The pre-treated waste water is then anaerobically and mesophilically processed using a carrier-bound biomass suspension, whereby fixing occurs using moving bed biofilm biology with cylindrical hollow bodies acting as a carrier material and the biogas thus arising, in addition to the sludge thus occurring, is removed. 

Michael Knobloch with AQUATEC 3W GMBH in '99 developed a European LIFE project in this field: “Innovative demonstration facility for the tratment of waste water from olive oil presses (OMW) with material and energetic utilization of the residue”.

More info
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H. Niebelschütz 


SUMMARY: By combination of solar distillation, wetland treatment of distillate and composting of residues a complete biological degradation of olive mill waste water (OMWW) was achieved. Pilot tests on Crete indicated a removal of COD and phenols > 99 % with waste water from storage

pools and also fresh waste water. Uncontrolled evaporation and generation of stale odour was completed prevented.
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R.Bernini
SUMMARY: As part of our research devoted to the utilization of renewable natural sources such as the agroindustrial wastes to get fine-chemicals and bioactive compounds, in this communication we describe some examples of recovery and reuse of phenolic compounds present in olive oil mill wastewaters. Chemical procedures with a low environmental impact have been optimized in our laboratory for a new synthesis of hydroxytyrosol and its lipophilic derivatives using tyrosol as starting material. The obtained results have been described in two our recent patents (Bernini,Mincione et al. 2007).

More info
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S.Sayadi

SUMMARY: To enhance the anaerobic digestion of OMW, electro-polymerization pre-treatment stage was necessary to reduce the amount of total phenolic compounds and associated toxicity. An anaerobic filter was fed with the undiluted pre-treated OMW at a first loading rate of 1g COD l-1
day-1 followed by higher loading rates. Results showed that the COD reduction was 75 %. The biogas productivity rise gradually when increasing the loading rate. At a loading rate of 10 g COD l-1 day-1, the percentage of methane in the biogas produced by the anaerobic digester was found to be in a range between 75 and 85%, with a corresponding methane yield of about 0.34 CH4 g-1 COD. The biomethanisation process was found to be stable during 4 months of operation without any apparent toxicity.

More info
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De Magalhães Nunes da Ponte et al.

SUMMARY: The present invention relates to a process of obtaining a natural, bioactive concentrate, rich on hydroxytyrosol, from olive tree residues and subproducts using clean technologies. These technologies comprise supercritical fluid extraction, nanofiltration and reverse osmosis which are used individually or in an integrated mode. The natural extract comprises a minimum concentration of 15% (mass fraction) in hydroxytirosol and a maximum concentration of 98% (mass fraction) in this compound. The hydroxytyrosol-rich concentrate exhibits anti-oxidant, anti-microbial, anti-inflammatory and anti-carcinogenic activities, which are superior to the activities observed for isolated hydroxytyrosol in equivalent concentration. The hydroxytyrosol-rich concentrate can be prepared in the form of solid particles, as an aqueous solution, in an emulsion or as lipidic based nanoparticles.; Industrial application comprises the food, pharmaceutical and cosmetics industries. 
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Almeida Ribeiro Claro Joao

SUMMARY: This invention relates to a process of treatment and reprocessing of residues and effluents from olive oil production units through the addition and reprocessing of cork industry residues. This process is designed for the treatment and reprocessing of residues and effluents from olive oil production units, usually known as olive mill wastewater and/or husks through the utilisation of a cork industry residue (such as cork dust or cork powder), contributing also to solving environmental problems resulting from the discharge of those effluents and to creating a viable and profitable alternative to warehousing and/or a deposition in the landfill either for residues and effluents from olive oil production units or for residues from the cork industry. The process consists of a mechanical mixing of cork industry residues, namely cork dust, with residues and effluents from olive oil production units thereby producing a sludge or pulp that can be used as a fertilizer or alternatively, after drying, for as a energy source. 

More Info
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Kastanas Ilias; Andrikopoulos Nikolaos; Vercauteren Joseph

SUMMARY: A system of filters for use in the treatment of olive mill waste waters is disclosed as well as a method in which said system of filters is used. The profitable outcome of using said system of filters in the treatment of olive mill waste waters is an effluent which may be used for agricultural irrigation and the retention and recovery of highly valuable products present in the waste waters to be treated. 

More info
BACK TO AGRONOMIC REUSE


Villanova Luigi

SUMMARY: A for preparing Tyrosol and/or Hydroxytyrosol from oil mill wastewaters. includes: a) Microfiltration (MF), Ultrafiltration (UF), Nanofiltration (NF) and Reverse Osmosis (RO) of the OMW; b) Separation of Tyrosol, Hydroxytyrosol and other phenolic compounds from the concentrated RO; c) Oxidation of the obtained Tyrosol to Hydroxytyrosol in the presence of methyl rhenium trioxide and of hydrogen peroxide in a protic solvent. 

More info
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ISRIM
SUMMARY:  The process of olive mill waste water phytodepuration, combines a metabolic activity of microorganisms with the stimulation of rhizospheric flora exercised from the root exudates of some plants. The process of phytodepuration can be executed by means of a purification plant consisting of absorbing tanks and arboreous plants. This system allows the draining of olive mill waste water at lower costs than those required from traditional technologies, offers an easier plant design and management and, besides, thanks to trees and generic vegetables production, the possibility of an economic return. 

More info
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National Kapodistrian University of Athens

SUMMARY: The project demonstrated that the highly polluting liquid waste from olive oil mills (katsigaros) can be successfully filtered and extracted to retrieve valuable polyphenols which have a high market value. Furthermore, solid waste from the olive oil processing can be combined with any remaining parts of the organic fraction of the wastewater to produce a rich soil conditioner. The whole system affords an integrated waste management of this very problematic waste stream which is currently being discarded into the environment without treatment.

The following results were achieved:

Development of a viable process for the integrated management of olive oil mill waste through the recovery of bioactive natural substances of high added value and the production of natural fertilizer.

The integrated system consisted of the following:

− Successive wastewater filtration

− Capture of polyphenols by absorbant resin

− Treatment of resin outflow

− Recovery of polyphenols captured in resin

− Chromatographic separation of polyphenols

− Composting of sludge from filtration with olive leaves and solid waste from the mills. Creation of a useful soil fertilizer from the procedure. 

A feasible solution was demonstrated for olive oil mill enterprises concerning the management of their waste and minimization of the environmental impacts caused by current waste disposal practices.

The introduction of a high technology processes in Crete and in Greece in general for the recovery of the aforementioned substances.

Employment potentials for highly specialized scientific personnel.

Potential for commercial exploitation of the high−value added polyphenols extracted in the

cosmetics, food additives, and pharmaceutical industries.

More info
Web site
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Bruchwald-Werner sibille
The invention relates to the use of extracts from olive trees as anti-dandruff agents. Extracts from olive trees, especially leaves from olive trees and/or from waste water produced during the production of olive oil, have an anti-microbial effect against yeast produced during the formation of dandruff.
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Toro Galvez Jose 

The invention relates a system for purifying waste water originating from olive processing comprising the following steps: 

1) homogenisation of the process water; 

2) homogenisation of the cooking liquor and/or oxidation water; 

3) degreasing of the homogenate; 

4) neutralisation; 

5) flotation; 

6) sand bed filtration; 

7) active carbon filtration; 

8) sand bed filtration; 

9) ozonisation; 

10) desalination. 
Said system can be used to produce completely disinfected, clear, odourless water that complies with all legislative standards. Moreover, said system is economical, fast, effective, easy to manage and perfectly compatible with the environment and persons. 
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Rabovskiy Alexandre

The present invention provides methods of extracting antioxidant compositions from olive-based starting materials, including olives, olive pulps, olive oil, and wastewater from olive oil manufacturing. One method includes the steps of extracting the olives, olive pulp or olive oil with a polar aqueous solvent to form an aqueous phase containing antioxidant components, passing the aqueous phase through a solid matrix to trap the antioxidant components on the matrix, and washing the matrix with a polar organic solvent to yield a solution of the antioxidant composition in the polar organic solvent. Another method includes the steps passing the wastewater from olive oil production containing antioxidant components through a solid matrix to trap the antioxidant components on the matrix, and washing the matrix with a polar organic solvent to yield a solution of the antioxidant composition in the polar organic solvent. The present invention also provides antioxidant compositions and methods of increasing the antioxidant activity of a product using such compositions.
More info
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Crea Roberto (2002)
The invention provides olive-derived hydroxytyrosol. According to one aspect of the invention, vegetation water is collected from olives. Acid is added to stabilize the vegetation water and prevent fermentation. The mixture is incubated to allow oleoeuropein to convert to hydroxytyrosol, and then fractionated to separate hydroxytyrosol from other components. The hydroxytyrosol is useful as a natural anti-bacterial, anti-viral and fungicidal product for agricultural and pest control applications. In addition, it is useful as a therapeutic and anti-oxidant for a variety of health purposes.
More info 
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Crea Roberto (2000)
The invention provides olive-derived vegetation water substantially free of monophenolic compounds (e.g., tyrosol and its derivatives) from olive pits. According to one aspect of the invention, the pits or seeds are removed from the olives prior to pressing. The pitless pulp or meat is then pressed to obtain a liquid-phase mixture including olive oil, vegetation water, and solid by-products. The vegetation water is separated from the rest of the liquid-phase mixture and collected. The vegetation water is useful as a source of oleuropein.

More info
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Siskos Dimitrios
The invention refers to the capacity of an aerobic bioconversion system for the wastewater treatment of an olive oil processing plant, concerning the phytotoxicity reduction by means of a biocontactor having various shapes, which is either rotating and in line or in circle moving, while the treated wastewater is stationary or only statistically rotating, while the treated wastewater is moving. The invention refers to an additional transport motion either of the biocontactor, implemented by placing the biocontactor on a trolley-frame, or of the treated wastewater with the rotating biocontactor remaining fixed, implemented by kinetic energy addition to the liquid (in all its treatment phases, especially while the gel phase) by means of mixers etc. The additional transport motion of the biocontactor allows treatment of a multiple wastewater volume.; The suggested capacity increase allows for multiple greater efficiency of the whole plant in constructional and operating point of view, comparing with the biocontactor of the former technique. The invention is applicable for bioreactors with aerobic microorganisms, whose breathing time can be practically utilized for the additional suggested motion (linear or circular) of either the biocontactor or the treaded wastewater, as is the case in olive oil processing plants.
More info
BACK TO AGRONOMIC REUSE



  BACK TO RAW OLIVE MILL WASTE

Knudsen Carl

A process and a plant for purifying agricultural waste liquid such as waste liquid from the processing of fruit, wherein the waste material initially is separated into a solid and water-soluble phase and where the aqueous phase further is provided with chitosan to flocculate the colloidally floating particles in the aqueous phase. The thus treated aqueous phase is passed through a pipe flocculator (2) and is subsequently treated by further adding of chitosan (4, 5, 12) and filtering through membrane filters (5) and coal filters (7) or vice versa. The process and plant is suited for purifying the waste water from olive oil pressing called alpechin.
More info
BACK TO AGRONOMIC REUSE



  BACK TO RAW OLIVE MILL WASTE

Hrusa E., Siegel L., Poduska J.
The way of disposal of waste from olive oil production using intensive grinding and mixing of effluent water with natural bentonite, which is thus activated. The solution is based on a continuous mixing of the liquid phase of waste, whose density is between 800 to 1000 kg/m&lt;3&gt;, at a ratio of up to 300 kg of natural bentonite, to 1 m&lt;3&gt; of the liquid phase of waste, followed by the admixture of solid phase of waste after which the mixture is inoculated and subject to forced aeration.
More info
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  BACK TO RAW OLIVE MILL WASTE

Richard-Elsner Christiane; Johannisbauer Wilhelm; Bonakdar Mehdi
Isolation of antioxidants from olive oil production residues is by fluidized bed adsorption of the process water, followed by elution of the adsorbed antioxidant and removal of the solvent.
BACK TO CHEMICALS
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Vlissidis Apostolos, Kyprianou Dimosthenes

The present invention relates to a method of processing the liquid wastes of olive oil-extracting plants employing ferrous cations and hydrogen peroxide (Fenton reagents) as well as to the organo-humic fertilizer, obtained from the exploitation of the resulting chemical and organic sludge, and of the oxidized liquids, through syn-composting and humus-transforming procedures with crushed olive stone or cotton residues or other agricultural byproducts. The oxidized liquid wastes that remain after the above processing can then be further processed efficiently by means of biological processes until their complete purification. Application to individual oil-extracting presses as well as to large plants for handling wastes from oil-extracting presses and/or for the production of fertilizers.
More info
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  BACK TO RAW OLIVE MILL WASTE

Burzio Fulvio, Wlassics Ivan
Process for detoxicating the vegetation liquors from olive oil production, characterized in that said process is carried out by treating the vegetation liquors with hydrogen peroxide, optionally in association with enzymes.
More info
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Sapia Francesco; Sapia Peppino; Sapia Maria; Sapia Saverio
This invention relates to a plant for depolluting waste waters, and more particularly for depolluting waste waters from crushers, characterized in that it comprises at least a tub (2) for sedimentation of waters which is connected at its lower portion to a tank (25) for collecting the sedimentation bottoms, a circuit for the circulation (7) and the oxygenation (9) of waters, said circuit sucking through pump means (8) waters from said sedimentation tub (2) and conveying said waters onto a covering (10) on which said water flows towards an opencast channel (1), a plate (1) sloping towards said sedimentation tub (2), said plate being provided with a first top channel (3) which is fed by said opencast channel (11), from which said water overflows onto said plate (1) and then towards said tub (2), second top channels (5, 6), arranged around said tub (2), which are fed by said plate (1),; and a discharge device (18) for discharging the compounds, in particular oil, floating on the surface of water contained within said sedimentation tub (2) towards tanks (25) for collecting and separating oil. 
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Bernardini Ernesto
Waste water derived from olive processing is biologically treated by aerobic oxidn. in a double distn. process, and collected in tank below the honeycomb tower wherein the oxidn. takes place pref. with frequently repeated circulation, accompanied by air induced by a blower at the tower head. Organic particles in the water tend to agglomerate, forming a slurry or sludge. This charged water is delivered by a pump with a separate filter tank whose charge of silica sand and/or active charcoal biologically purifies the water for return to the oil mill or for discharge with the drainage system.
More info
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Martins Dias Susete Maria; Maggiolly Novais Julio; Costa Guedes Da Silva Manuel J
The present invention concerns a process for the treatment of effluents by means of catalytic oxidation with hydrogen peroxide, using heterogeneous catalysis in the presence of metal pairs with anodic and cathodic characteristics (for instance iron and copper). This process can be applied to the effluents of the food-processing industries (olive oil mills, distilleries, sugar refineries, coffee production, tanneries, etc.). The pre-treated residues can be used as fertilisers or in the production of acetate derivatives. This new process has advantages in economic and environmental terms and allows the self-regeneration of the metals through a process of oxidation/reduction of their ions, which leads to only traces thereof in solution, therefore avoiding the habitual need for a step involving the recovery and/or elimination thereof.
More info
BACK TO AGRONOMIC REUSE
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  BACK TO RAW OLIVE MILL WASTE

Cannazza Simon N.
The surface of a carrier for a reactor for biodegradation is coated with activated carbon granules. The activated carbon surface of the carrier, which is arranged so as to be able to rotate on a shaft and on which microorganisms, particularly anaerobic bacteria, deposit themselves, allows faster degradation of biochemically recoverable substances in effluent, allowing whereby its residence time in the reactor to be reduced.
BACK TO AGRONOMIC REUSE
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Poglio Achille
Disposal of organic effluents is performed in a quick economic and reliable way by converting them into humic acids through a plurality of oxigenating steps at acidic and neutral pH values, followed by treatment with enzymic substances while oxigenating the effluent.
More info
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Hidalgo Cicuendez Arturo
Industrial process for the treatment, recycling and conversion of olive juice and olive waste into pure organic fertilizers In a first stage 1 the contaminating wastes are subjected to a biochemical treatment, passing subsequently into a tank where the olive juice/olive waste is absorbed/retained by lignocellulose organic materials, subjecting them to a strict anaerobic process 2 for the growth of a bacterial microflora which gives rise to phenolic lignoprotein substances and stable acids. When the anaerobic stage is complete the organic materials are extracted from the tank, formed into longitudinal stacks, into which air enters from the sides, creating a draught and initiating the rapid growth 3 of thermophilic aerobic micro-organisms which raise the temperature of the olive juice and olive wastes held in the organic materials to 75 degree C, bringing about their thermal evaporation 4. The stacks are periodically turned, oxygenating them to reactivate the process of bacterial thermogenesis 5. Once the process is complete the olive juice and the olive wastes together with the organic materials have been converted into pure organic fertilizers 6.
BACK TO AGRONOMIC REUSE
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Garcia Granados, Lopez de Hierro Andres
Procedure for obtaining mannitol and derived products from the branches and leaves of the olive tree and olive waste water and olive fruit stalks, by extraction of the said materials, in processes which may include prior total or partial drying of the said materials. The extracts obtained are then processed to eliminate the materials which accompany them, fundamentally by means of defecation processes. The extracts so purified, which are rich in mannitol, are concentrated and the mannitol is isolated fundamentally by crystallization processes. The process is slightly different depending on the raw material which is processed, needing prior concentration and even drying, where the raw material is from waste water from grinding of the olive fruit.
BACK TO CHEMICALS
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Soriano Carrello Jesus; Fernandez del Campo; Cueva J. A.

The system for the utilization of olive waste water in the stabilization of soils is based on the use of olive waste water in the form of aqueous liquids with various substances in suspension, obtained as byproducts in the manufacture of olive oil, which are incorporated on land or soil having optimum moisture for mixing, depending on the type of soil and the machinery used, the addition to the soil being effected as a continuous film which covers the grains of the soil.
BACK TO AGRONOMIC REUSE
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Arroyo Salas Jose Maria; Llamas Marcos Argimiro; Galilea Egizabal Purification

The oil mill residues are mixed with an organic substrate (cellulose paste) or mineral substrate (sepiolite or vermiculite). with opt. addn. of N, P, K ingredients to increase its fertilising value, milled and fermented in heaps with control of the temp. inside the heap. Use is made of residual prods. of little value which present problems of disposal
BACK TO AGRONOMIC REUSE
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De Lara Garcia Rafael
Procedure for treatment of olive waste water for the purification thereof and obtaining byproducts with agronomic or industrial uses. Procedure made up of physical, physicochemical and chemical processes, the execution of which in a rational manner achieves the maximum reduction in the organic load with lower energy and molecular costs. The olive waste water is treated in accordance with the following process and sequence: 1. Primary reduction of organic load, "oil removal". The olive waste water is thoroughly mixed with a solvent, so as to obtain: An aqueous phase Olive waste water-I with the oil removed, and another formed by a fatty phase (F.P.) - with a solvent which is used again after distillation. 2. Secondary reduction of organic load, "flocculation".; This consists of the separation of organic matter contained in the Olive waste water-I from the preceding process, by means of coagulation or flocculation, and the flocculated matter (F.O.M.) is separated from the Olive waste water-II by sedimentation, filtration or centrifugation. 3. Tertiary reduction of organic load, "formation of carbonated organic compounds". The Olive waste water-II is subjected to the combined action of alkaline-earth hydroxides and carbon dioxide, so as to form organic carbonated compounds which under certain conditions are insoluble and can be separated by filtration, sedimentation or centrifugation
BACK TO AGRONOMIC REUSE
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Dorsch Serrano Fernando
Process characterised in that the "alpechin" is subjected to a controlled flocculation process by means of an aqueous solution of surface-active, cationic nitrogen fat derivatives, in a weight proportion of "alpechin"/fatty derivatives of 0.2 to 0.7%, all this inside a vessel with a mechanical agitator and metering pump for the flocculent products, filtration, settling (decantation) or centrifugation being used to obtain a non-polluting liquid phase and a solid phase composed of an organo- mineral residue. This process applies especially to the treatment of "alpechin" resulting from the manufacture of olive oil, in order to eliminate the biodegradable organic material from the "alpechin".
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Don Francisco M.; Vidal Torrents; Don Miguel; Montero Puig; Don Jose Lostao;

Organic fertilisers are made from agricultural, forestry, industrial and urban wastes, e.g. vegetable residues, organic fractions of solid urban or industrial residues, sludge from purification. of effluent waters, or olive sludge, by adding a liq. fraction consisting of olive juice, purine, molasses or wine lees. - After mixing and centrifuging, both fractions are fermented under aerobic conditions, subjected to a final milling and sieved.
BACK TO AGRONOMIC REUSE
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Xenopoulou Caterina
With the present invention the sea grass Posidonia oceanica is used for the production of organic compost or compost, for agriculture, with co-composting of organic waste of agricultural, animal or industrial units. The procedure applied comprises the collection and transfer of the sea grass to the treatment unit and then mixing with various organic wastes (olive-mill waste, cheese and wine manufacturing waste, sewage sludge etc.) so that the carbon to nitrogen ratio is approximately 30:1 in the product of mixing. These ratios favour the growth of microorganisms, which control the biological composting process and help sea grass, which is slow to break down naturally, to decompose and release its nutrients. The whole procedure lasts 9-12 months, in two phases.; The end product, organic compost or compost, for agriculture, is used as a means of plant growth with fertilising properties, as a means to improve and enrich soil, as a means against soil erosion and exhaustion, as a product for land reclamation, as a product suitable for reforestation, as a crop-protective agent, and as organic material suitable to be mixed with metal compounds and minerals from industrial units
BACK TO AGRONOMIC REUSE



  BACK TO RAW OLIVE MILL WASTE

Venetsianos E. T.
The present invention provides the ability to exploit water (80-85 %) contained in olive oil processing effluents as well as the substances contained in the effluents in order to save and replace clean water and chemical compounds and produsts used by the industry at present, and for the preparation of a chemical product that is used as a based for the production of a multitude of other chemical products.; The present invention provides a facility to use the water (80-85%) which is contained in the olive juice as well as the substances contained in it for the purpose, firstly, of saving/replacing pure water, chemical substances and products currently used in industry and, secondly, to produce a chemical product as a basis for the production of a host of other chemical products
BACK TO CHEMICALS OMWW
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Fortunato Vittorio
A gating member for generator in which laser pulses bombard a target in an evacuated enclosure comprises two discs each with at least one through hole and mounted on respective spindles driven to rotate the discs at diff. speeds with the speed diff. is equal to the pulse frequency so that an outlet passage is periodically opened in synchronism with X-ray pulse generation. The discs are pref. adjacent to the X-ray outlet outside the enclosure, and the laser pulse width is equal to the opening time in which the two holes are superposed. Pulse width and repetition frequency are e.g. 0.1 ns and 10-1000 Hz. Each hole has e.g. an area of 1 cm2 and is spaced at 5-10 cm from the axis of rotation.
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Ikemoto T.; Fukubayashi T.; Haratake A.; Kaneyama H.;

To obtain a skin cosmetic causing no skin irritancy and having excellent rough skin preventive effect by including vegetation water afforded from olive fruits. This skin cosmetic contains pref. normally 0.001-10 wt.%, esp. pref. 0.01-5 wt.%, on.a dry basis, of vegetation water afforded from olive fruits. For the vegetation water, an aqueous solution fraction produced in the process of obtaining ordinary olive oil can be used directly, however, it is preferable that it is used in a refined state after removing lipid components, fibrous components, seed crusts and the like as contaminants through filtration or centrifugal separation.; This skin cosmetic may be formulated, as necessary, with various ingredients generally used in cosmetic compositions, and can be prepared into any formulation such as ointment, lotion, milky lotion, cream, pack, cataplasm, granules or base makeup.
BACK TO CHEMICALS
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Bruchwald-Wener Sybille; Griesbach Ute
The invention relates to the use of olive tree extracts as an antimicrobial active ingredient in detergents, rinsing and cleaning agents. Extracts from the olive tree, especially from the leaves of the olive tree and/or from waste water produced during the production of olive oil have an antimicrobial effect against aerobic, anaerobic germs, yeast and mould.
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Ferrer Munoz Estrella; Gibello Prieto Alicia; Martin Fernandez Margarita; Sanz Perucha Jesus; Blanco Alvarez Jesus

The microbiological process for the biodegradation of aromatic compounds and synthesis of pigments and colourants, alkaloids and polymers, through the use of a recombinant strain E. coli P-260 is characterised by the constitutive expression of the enzyme 4-HPA hydroxylase of K. pneumoniae. This enzyme is involved in the degradation of 4-Hydroxyphenylacetic acid (4-HPA), one of the compounds present in black olive liquid (alpechin). The low specificity of the substrate of the enzyme and its double catalytic activity: A) Hydroxylation of monohydroxylated compounds into hydroxylated intermediaries and B) oxydation of di-hydroxylated compounds to quinones, provide for its double use: 1) degradation of toxic aromatic compounds of the ambient environment and 2) synthesis of organic compounds of industrial interest, of which the structure base is a quinone.
More info
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Becherer Geb.; Becherer E.; Dietz W.
A process for treating a solution, in particular for wastewater (effluent) purification, is described, the solution being successively or simultaneously subjected to a plurality of treatment methods known per se, each of which alone does not lead to the desired result, but which do so in total, so that overall a synergistic effect results.
BACK TO AGRONOMIC REUSE
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Vila Reyes Joan
The purification is carried out through bacteria adapted to the residue externally to the reactors involved in the process, said bacteria being fixed to support means which are immersed in the reactors. The process comprises first and second preliminar physical treatments, a physical-chemical treatment, a treatment in at least one aerobic biological reactor, a treatment in at least one anoxic biological reactor arranged upstream of the first aerobic reactor, a treatment in at least one clarification pool, at least one recirculation of a portion of the slurry generated in the biological reactors to at least one of them, backfeeding from at least one of the aerobic biological reactors to the same,; a second refeeding phase from the outlet of the first aerobic reactor to the interior of the anoxic reactor and a treatment in a refining reactor which operates alternatively in anoxic and aerobic conditions.
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Calaf Nolla Domenec
Method for the purification of organic wastes resulting from the production of oil The method is based on making use of the heat emitted by an internal combustion engine which uses its motive power to generate electric current by means of an electric generator in such a way that 52% of the energy of the fuel which is not converted into electrical power and which is converted into heat is used to bring an organic product mixed with water, such as the juice resulting from the production of oil, to boiling point in such a way that by evaporation and subsequent condensation 70% to 85% of the water can be separated and made use of for any purpose, the other small percentage being evaporated off, and the remainder, approximately 10% of solid product or juice comprises a fraction from which between 5% and 20% of oil can be extracted,; while the remainder of the fraction is an organic material which can be used as fertilizer.
BACK TO AGRONOMIC REUSE
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Dorsch Serrano Fernando (1992)

In accordance with this improved process for the treatment and purification of olive juice and the utilisation of wastes in olive oil plants, the olive juice resulting from the process of obtaining olive oil is initially subjected to a flocculation process controlled by cationic surfactant fatty nitrogen derivatives or the condensation products of formaldehyde with dicyandiamine, the reagent being added continuously by means of a metering pump, yielding a liquid phase and another solid phase in the form of mud or sludge through settling, flotation, filtration or centrifuging. The liquid is subjected to subsequent treatments using the same flocculating agents with or without additives, the solid reaction products being separated by settling, flotation, filtration or centrifuging.; The final liquid, which may be partly recycled to adjust its concentration, is subjected to further filtration with biological filters, while the muds or sludges separated in the stages mentioned are combined together in a process of mixing with the crushed wastes of olive prunings, prunings from other tree species or cereal chaff to obtain organo-mineral fertilisers of the compost type through a fermentation process.
BACK TO AGRONOMIC REUSE
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Ballester Diaz L.; Garcia V. A. F.; Perez Amer J. P.
Plant for the full purification of olive juice. The plant comprises an evaporation plant which receives the olive juice from a controlling tank  delivered by a pumping system  and through a preheater, with a double condenser connected to the heating and the oil mill mains water being located at the outlet from evaporation plant. There is then provided a cooling system and finally settler units within which there is provided a tank for aerobic biological treatment, yielding as by-products olive waste, olive juice concentrate, organic salts and biological sludges, in addition to wholly purified water.
BACK TO AGRONOMIC REUSE
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Sempere Eugenio Bellido
The process consists of a series of mechanical and chemical operations to modify certain physical characteristics of the oily sludge and waste waters, so that they do not adversely affect the natural waters or soils where they are usually poured. 
BACK TO AGRONOMIC REUSE
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Faccini Giuseppe
A liquid additive for enriching natural and chemical fertilizers that it is obtained by aerobic bacterial proliferation in wastewater containing organic matter derived from the crushing of vegetable substances, particularly olives, and contains active ferments of high bacterial count, and humic and fulvic acids, and may further contain vitamins of the B group, amino acids, nucleic acids, and essential fatty acids.
More info
BACK TO CHEMICALS
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Municipality of Kalamata

The purpose of the project concerns the biological treatment of the liquid wastes of olive mills through the use of a biowheel, mixing of the liquid wastes with the extracted press cake from olives (solid waste of olives) and the production of organic fertilizers through the co−composting process. The final product should be free of toxic substances, should enrich the soil and should constitute a good quality fertilizers for plants in general.

More info
BACK TO AGRONOMIC REUSE OMWW
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Sitia Development Organisation S.A

SUMMARY: A pilot plant will be designed and constructed in Eastern Crete with the purpose of fully treating the effluent, also known as 'blackwater' from olive oil-milling plants. The effluent from the adjacent oil -mill will be channeled to the treatment plant. At the plant, the effluent will be processed through the Fenton method in combination with a dissolved air flotation device to extract the solid contents form the effluent.
The subsequent solid component in the form of non-toxic sludge cake will be further processed through a closed in vessel sin-composting reactor in conjunction with locally available agricultural waste. From this process, stabilized compost free of pathogens will be obtained and allowed to mature into a high quality organic fertilizer available for distribution. 

More info
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Carmelo Vaccarino

SUMMARY: The method is for metamorphically transforming from a frist shape to a second shape in a video graphics system. The method comprises the steps of identifying elements common to the first and second shapes and identifying a first set of segments of elements in the first shape unrelated to the second shape. Each segment is delimited by a pair of common elements and a second set of segments of elements are identified in the second shape unrelated to the first shape. Each segment is delimited by a pair of common elements and the common elements are interpolated from the first shape to the second shape. Each segment of the first set of segments is interpolated to the segment of the second set delimited by the same pair of common elements.
BACK TO FOOD OMWW
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Tornberg, Galanakis

SUMMARY:The present invention relates to a process for isolating soluble dietary fibers and valuable polyphenols from olive mill wastewater, wherein the olive mill wastewater is defatted by removing the fat by centrifugation and concentrated by removing the water content. The defatted and dehydrated mixture is extracted using ethanol and an organic acid and the dietary fibers are separated from the polyphenols by precipitation of the dietary fibers in ethanol. This alcoholic residual is rich in polyphenols, known as anti-oxidants can be used as a healthy and tasty additive to drinks. The soluble dietary fibers are further separated from the insoluble dietary fibers by redissolving the precipitated dietary fibers into water whereby the insoluble dietary fibers precipitate leaving the soluble dietary fibers in solution.; The soluble fibres from OMW can be used as an additive and /or a fat replacer in other food items. 

More info
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L.Bertin et al

SUMMARY:  An innovative biotechnological anaerobic-aerobic integrated three-stage process for the production of polyhydroxyalkanoates (PHAs) is being studied. A low-cost renewable row material such as the liquid waste resulting from olive oil producing processes (olive mill

wastewater, OMW) is employed to feed the first anaerobic step, by which obtaining an effluent rich in volatile fatty acids (VFAs). Four anaerobic packed-bed biofilm reactors filled with granular active carbon (GAC) or ceramic cubes (VS) were developed and employed in batch and continuous

conditions in the OMW acidogenic fermentation. The effect on the process of temperature and organic loading rates were studied. Higher COD conversion in VFAs were obtained in the reactor filled with VS. In the second aerobic process stage, a sequencing batch reactor (SBR) is fed with

the anaerobic effluent, with the aim of selecting microbial populations able to store PHAs through the metabolic conversion of VFAs. A SBR inoculated with an activated sludge was fed with a synthetic VFA mixture by different pH conditions. The highest substrate removal and polymer

production rates were obtained at pH 8.5. The selected microflora is finally employed in a third aerobic batch stage fed with the VFA-rich anaerobic effluent. A batch experiment was carried out at pH 8.5. PHAs were produced at a rate of approximately 350 mgCOD/gCOD/h, with a storage yield

of 45% (as COD). The produced polymer was a P(HB-HV) co-polymer, with 13% (mol/mol) HV content.

More info
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Georgoudis Dianellos

The olive paste is a by-product of olives and is extracted from the vegetable water, the latter being up to now treated as liquid waste in olive oil factories. The density of olive paste within vegetable water is 3-5 % and the former is in the form of floating solid particles. The above method is the result of several procedures of extraction and culminates into an edible product, not a by-product anymore considered hazardous for the environment. The aforementioned foodstuff product is of high nutritional value. It is the result of a very simple process and it is readily mixable with other edible products.

More info
BACK TO FOOD OMWW
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Vega Cardenas Enrique

The process consists in storing the "alpechin" waste (dark, bitter waste liquid produced during olive pressing), originating from mills for pressing the olives in order to obtain oil, in a large-diameter, shallow tank (pit), in which there is sedimentation of a high percentage of this "alpechin" waste, a semi-sludgy mass being obtained, above which there floats a mass of water, the semi-sludgy mass being removed by any conventional system and transferred to a place for drying and hardening with a view to obtaining a solid product which can be used as a fuel product to replace other products such as wood, coal and the like, it also being possible for it to be used as fertilizer for agriculture and even as insulator and protector for maintaining humidity in certain types of plantation. 

BACK TO ENERGY OMWW
BACK TO AGRONOMIC REUSE OMWW

BACK TO RAW OLIVE MILL WASTE

Manuel Gonzalez Longoria

The process comprises grinding and crushing of solid fraction made up of vegetable residue, the organic fraction of solid domestic or industrial residues and sludge from residual water cleaning. This is followed by incorporation in a liquid fraction consisting of olive juice, purin molasses and/or wine drawn from the bees. Mixing and rotation, and fermentation to break the vegetable fibres and give homogenising, also increase the energy content of the product, which is then granulated, pelletised, briquetted or compacted. 

BACK TO ENERGY OMWW 
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OMENZYM

Omenzym is a non caustic product that settles pH level and in the biological depuration process allows deodorization, removal of incrustations and fluidifies solid materials avoiding any possible obstruction of the sewers. ADVANTAGES: Nauseating smell removal; Electrical power savings in depuration plants and pumping stations; Final mud reduction in depuration plants and imhoff process; Sewers and cesspools reclaim, with incrustation inhibition and considerable cleaning out intervention reduction; Elimination of chlorine, tar disinfectants, soaps, etc. use; Reduction of mechanical breakdowns in depuration plants; Transformation in organic additive of waste material of agricultural and alimentary processes.
More info
BACK TO AGRONOMIC REUSE OMWW
BACK TO RAW OLIVE MILL WASTE
Cyclus Depuration

SUMMARY:  Industrial Plant of depuration by biological treatment (aerobic and anaerobic), and electrochemical oxidation treatments
More info 1

More info 2
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Industria Olearia Biagio Mataluni S. r. l.  

An innovative and clean technology to dispose of olive mill wastewater. It include recovering water to be reused within the process, using the effluents as a valuable source of biogas as well as for the economically viable extraction of antioxidant phenolic compounds with high-added value for food, cosmetic and pharmaceutical industries.
BACK TO AGRONOMIC REUSE OMWW
BACK TO CHEMICALS OMWW
BACK TO GAS PRODUCTION OMWW
BACK TO RAW OLIVE MILL WASTE
G NAT  Natural venting Evaporator for vegetative waters
Evaporating plant, made by sets of EPDM panels, is able to evaporate produced vegetative waters obtaining a concentrate residual which is fed to a further dehydration process.

Same result is not economically sustainable (in Italy) because of the excessive surface area needed to accomplish the operation through usual ways. 

EPDM panels, acting as liquid-air surface amplifiers, make oil-mill vegetable water concentration treatment economically suitable.
EPDM panels optimal number, opportune evaporation systems (Natural or forced, by means of venting systems), and panel positioning are calculated case by case verifying site weather conditions

Advantages:

· Zero cost evaporation ( negligible energy consumption in natural evaporation systems) 

· No air pollution 

· No liquid discharge 

· Concentrate residual recovery to be sent to composting units or used directly in farms. 

More info
BACK TO AGRONOMIC REUSE OMWW
BACK TO RAW OLIVE MILL WASTE
Garcia Moreno Angel


SUMMARY: a process which establishes a biological treatment with pectolytic enzymes and amylases of fresh or fermented quantities of alpechin, and filtration and evaporation stages, which makes it possible to recover the fatty material contained in the quantities of alpechin, a concentrate which is enriched in total humic and mineral-salt extract being obtained. The concentrated extracts obtained are made suitable for their use in agriculture, as liquid fertilizers or as soil conditioners (correctors), it being possible for them also to be used in food for humans or animal feedstuffs, provided the raw materials used comes from fresh quantities of alpechin.

More info
BACK TO AGRONOMIC REUSE OMWW
BACK TO FOOD OMWW
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Local Development Union of Amaliada
The consulting team, after a series of studies and measurements of the conditions and of the methods to be used, selected four locations where the pilot actions and methods are tested. 1. The first location is a small torrent. The polluted water comes from the agricultural activities and falls into the small river. As water is passing through the torrent it is pumped, aerobic treatment with oxygen (through rubber pipes).The clean water is used again for irrigation. A small room contains the machinery used for pumping the water. 2. The second location is in a small river that passes through a camping site and ends up to the sea. Reeds were planted in the river in order to produce oxygen and retain the pollutants coming through the river. Wooden doors will be installed to retain the water as it is treated. 3.The third location is also on the river. The system of aerobic treatment of pollutants is applied here. 4. A stabilisation pond has been built inside a forest, a recreation area for the citizens of Amaliada, and near the river. The lake captures water from the river besides it and stores it in a tank for treatment. The treated water will irrigate the forest. The pond has been tested by since electricity has not been installed yet the site does not operate. The machinery bought is stored in warehouses

More info
BACK TO AGRONOMIC REUSE OMWW
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Dr. Neskakis Apostolos
Wastewater recycling of olive mills in Mediterrenean countries - Demonstration and sustainable reuse of residuals
Objective: cheap, cost-effective WWT technologies for the processing of olive oil wastewater (OMW) in the Mediterranean. At an experimental test plant biological aerobic treatment technologies (reed beds and Epuvalisation) will be compared with classical in-plant processes. Anaerobic treatment will be used to produce biogas (waste as resource). The effluent quality will be adapted to different reuse possibilities. Considering the experimental results a pilot WWTP for the treatment of OMW in Crete will be erected. During the operation of the plant the effluent quality will be economically and ecologically optimised, the biogas production will be maximised. Different reuse possibilities for the WW are investigated: prodution of plants (treatment and direct production of plants by epuvalisation or water reuse in agriculture) and the production of bricks in a nearby brickyard.
More info
BACK TO AGRONOMIC REUSE OMWW

BACK TO RAW OLIVE MILL WASTE

C.A. Paraskeva, V.G. Papadakis, E. Tsarouchi, D.G. Kanellopoulou, P.G. Koutsoukos
The possibility of complete fractionation of olive mill wastewater (OMW) was investigated using membrane technology. Combinations of different membrane processes were used for the fractionation of OMW into by-products that may be further developed to achieve reduction of the expenses involved. Ultrafiltration (UF) in combination with nanofiltration (NF) and/or reverse osmosis (RO) were found to be very efficient for the treatment and fractionation OMW. An extended parametric study for the optimum fractionation yield of OMW involved variation of the operational system parameters including temperature, and the trans-membrane pressure. The final effluent obtained was a clean transparent with very low content of organic compounds and dissolved ionic salts. The chemical composition of the post-treatment effluent showed that it was suitable for disposal in aquatic receptors or for use for irrigation purposes. The ultrafiltration process resulted in the separation of high molecular weight constituents including suspended solid particles. Phenols present in the OMW were removed to an extent exceeding 95% of the initial value following the nanofiltration step. The concentrate obtained at this stage was very rich in phenols. Better efficiency of the OMW treatment was achieved applying RO after UF.

Full text
BACK TO CHEMICALS
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G. Tziotzios, S. Michailakis and D.V. Vayenas
The capability of olive fruit bacteria to remove chemical oxygen demand (COD) and phenolic compounds from olive mill wastewater (OMW) using flasks and packed bed reactors was tested. Batch aerobic experiments were performed in flask reactors, with OMW at different dilutions (20%, 50%, and 100%). The maximum phenolic and dissolved COD removal reached up to 82–90% for the dilutions of 20%, 50%, and 100%, in 11, 23, and 30 days, respectively. Experiments were also conducted in a bench and a pilot-scale packed bed reactor, operated in the laboratory and at an olive mill, respectively. At 28 °C the maximum phenolic and dissolved COD removal, recorded at the bench-scale reactor, reached about 60% and 70%, respectively, for a time period of only 27 h. At the pilot-scale reactor, where the maximum daily temperature varied between 6 and 20 °C, the maximum phenolic and d-COD removal reached about 55% and 70% in 5 and 3 days, respectively. These results indicate an economically feasible method for OMW biodegradation.

Full text
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J. Gelegenis, D. Georgakakis, Ir. Angelidaki, N. Christopoulou and M. Goumenaki
Optimization of biogas production from olive-mill wastewater (OMW) was attempted by codigesting with diluted poultry-manure (DPM) at mesophilic conditions. A series of laboratory experiments were performed in continuously-operating reactors, fed with mixtures of OMW and DPM at various concentrations. It was concluded that codigestion of OMW with DPM is possible without any dilution of OMW or addition of any chemicals. Biogas production was slightly higher when OMW was added to DPM up to a critical concentration (about 40%, expressed as contribution of OMW to the volatile solids of the mixture), after which production is decreased. The results were further verified by scaling up to a continuously-operating pilot-plant reactor digesting DPM, and confirmed that no negative impact was imposed by adding OMW up to the above critical value.

Full text 
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A. Katsoni, Z. Frontistis, N. P. Xekoukoulotakis, E. Diamadopoulos and D. Mantzavinos
The wet air oxidation of an effluent from edible olive processing was investigated. Semibatch experiments were conducted with 0.3 L of effluent loaded into an autoclave and pure oxygen fed continuously to maintain an oxygen partial pressure of 2.5 MPa. The effect of operating conditions, such as initial organic loading (from 1240 to 5150 mg/L COD), reaction time (from 30 to 120 min), temperature (from 140 to 180 °C), initial pH (from 3 to 7) and the use of 500 mg/L H2O2 as an additional oxidant, on treatment efficiency was assessed implementing a factorial experimental design. All five parameters had a statistically considerable effect on COD removal, alongside second order interactions of COD with reaction temperature, contact time and effluent pH. In most cases, high levels of phenols degradation (up to 100%) and decolorization (up to 90%) were achieved followed by low to moderate mineralization (up to 70%). The oxidation of phenols was affected to a considerable level by the initial COD, reaction temperature and contact time, as well as the second order interaction between COD and temperature, while all other effects were insignificant.

Full text 
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DIAMANTOPOULOS EVANGELOS; GKIZGKIS NIKOLAOS; GEORGIOU MARIA; KOUKOURAKI ELISAVET
Anaerobic biological co-treament of olive-mill liquid waste and urban sewage in a high-throughrut anaerobic reactor with up-flow stable bed. The parameters under control during treatment are: the retention time of the liquid waste, the hydraulic loading of the reactor, the temperature, the addition of soda or lime and the composition of the liguid waste (percentage of the olive-mill liquid waste in relation to the urban sewage).
BACK TO GAS PRODUCTION
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ELEFSINIOTIS GEORGIOU LABROS
Process for cleaning effluents from olive mills with a three-phase centrifuge where the cortices are broken and the oil contained in the effluent is released. The olive oil delivered by this process and the olive oil contained in the effluents in theform of oil losses are collected in the form of an oil-water-solids condensate. Warm process water is also produced. The method of distillation with thermal compression of vapours is used
BACK TO AGRONOMIC REUSE OMWW
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D.Atanassova, P. Kefalas, C. Petrakis, D. Mantzavinos, N. Kalogerakis and E.Psillakis
The use of ultrasonic irradiation to reduce the antioxidant activity of olive oil mill wastewaters (OMWs) originating from two-phase and three-phase decanters was examined. Sonication of diluted OMW samples was conducted at ultrasonic frequencies of 24 and 80 kHz, an applied power varying between 75 and 150 W, and liquid bulk temperatures varying between 25 and 60 °C. At the conditions in question, the reduction in antioxidant activity was found to increase with decreasing temperature and increasing power and frequency. Addition of NaCl in the samples also appeared to enhance reduction. Antioxidant activity of OMW samples was assessed using the recently developed Co(II)/ethylenediaminetetraacetic acid (EDTA)-induced luminol chemiluminescence analytical protocol, while the total phenolic load was measured according to the Folin–Ciocalteu method.

Full text
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Gotsi, M. / Kalogerakis, N. / Psillakis, E. / Samaras, P. / Mantzavinos, D.
The electrochemical oxidation of olive oil mill wastewaters over a titanium–tantalum–platinum–iridium anode was investigated. Batch experiments were conducted in a flow-through electrolytic cell with internal recycle at voltage of 5, 7 and 9 V, NaCl concentrations of 1%, 2% and 4%, recirculation rates of 0.4 and 0.62 L/s and initial chemical oxygen demand (COD) concentrations of 1475, 3060, 5180 and 6545 mg/L. The conversion of total phenols and COD as well as the extent of decolorization generally increased with increasing voltage, salinity and recirculation rate and decreasing initial concentration. In most cases, nearly complete degradation of phenols and decolorization were achieved at short treatment times up to 60 min; this was accompanied by a relatively low COD removal that never exceeded 40% even after prolonged (up to 240 min) times. The consumption of energy per unit mass of COD removed after 120 min of treatment was found to be a strong function of the operating conditions and was generally low at high initial concentrations and/or reduced salinity. The acute toxicity to marine bacteria Vibrio fischeri decreased slightly during the early stages of the reaction and this was attributed to the removal of phenols. However, as the reaction proceeded toxicity increased due to the formation of organochlorinated by-products as confirmed by GC/MS analysis. The toxicity to Daphnia magna increased sharply at short treatment times and remained quite high even after prolonged oxidation.

Full text
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Ginos, A. / Manios, T. / Mantzavinos, D.
The pre-treatment of olive mill effluents (OME) by means of coagulation–flocculation coupling various inorganic materials and organic poly-electrolytes was investigated. Tests were conducted with two different OME with chemical oxygen demand (COD) contents of 61.1 and 29.3 g/L, total suspended solids (TSS) of 36.7 and 52.7 g/L and total phenolic contents (TP) of 3.5 and 2.5 g/L, respectively. Inorganic materials such as lime, iron, magnesium and aluminum as well as four cationic and two anionic commercial poly-electrolytes were employed either alone or in various combinations and screened with respect to their efficiency in terms of TSS, TP and COD removal, the amount of sludge produced and the phytotoxicity of the resulting liquid to lettuce seeds. Coupling lime or ferrous sulphate (in the range of several g/L) with cationic poly-electrolytes (in the range of 200–300 mg/L) led to quantitative TSS removal, while COD and TP removal varied between about 10–40% and 30–80%, respectively, depending on the materials and the effluent in question; separation efficiency generally decreased with decreasing coagulant and/or flocculant concentration. To enhance organic matter degradation, iron-based coagulation was coupled with H2O2, thus simulating a Fenton reaction and this increased COD reduction to about 60%. The original, untreated OME was strongly phytotoxic to lettuce seeds even after several dilutions with water; however, phytotoxicity decreased considerably following treatment with lime and cationic poly-electrolytes; this was attributed to the removal of phenols and other phytotoxic species from the liquid phase.
Full text
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G. Aggelis, D. Iconomou, M. Christou, D. Bokas, S. Kotzailias, G. Christou, V. Tsagou and S. Papanikolaou
Pleurotus ostreatus grown in bioreactor batch cultures in a model phenolic wastewater (diluted and sterilized olive oil mill wastewater—OMW), caused significant phenolic removal. Laccase, the sole ligninolytic enzyme detected in the growth environment, was produced during primary metabolic growth. The bioprocess was simulated with the aid of a mathematical model and the parameters of growth were determined. When the fungal biomass was increased in the reactor (during repeated batch experiments) the rate of reducing sugars consumption progressively increased, but a phenolic fraction seemed of being strongly resistant to oxidation. The toxicity of OMW against the seeds of Lepidium sativum and the marine Branchiopoda Artemia sp. was significantly decreased after biotreatment. On the contrary, the toxicity against the freshwater Branchiopoda Daphnia magna was not affected by the treatment, whereas on the soil and freshwater sediments Ostracoda Heterocypris incongruens was slightly decreased. Both treated and untreated OMWs, used as water for irrigation of lettuce and tomato plants, did not significantly affect the uptake of several nutrients by the cultivated plants, but resulted in a decrease in the plant yields, which was minimized when high OMW dilutions were used. As a conclusion, P. ostreatus is able to reduce phenolic content and toxicity of sterilized OMW, in bioreactor cultures. However, high OMW dilutions should be used, and/or additional treatment should be applied before use of the OMW in the environment, e.g. as water for irrigation. Further research should be done in order to transfer this technology under industrial conditions (e.g. by using unsterilized OMW).

Full text
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Poulios, I. Kyriacou, G.
The photocatalytic degradation of p-coumaric acid, a biorecalcitrant phenolic compound typically found in olive processing and wine distillery waste waters, has been investigated in aqueous heterogeneous solutions containing semiconductor powders as photocatalysts. The disappearance of the organic molecule follows approximately a pseudo-first kinetic order according to the Langmuir-Hinselwood model. The most important reaction intermediates were determined by GS-MS and HPLC measurements, suggesting a reaction pathway for the photodegradation. Various commercial photocatalysts were compared with respect to their overall efficiency, as well as the production of CO2. The effect of H2O2 on the reaction rate was ascertained.
Full text
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Construction of a wastewater management pilot plant for the Olive Mill owned by “Theodoros Giannakas” (Afalonas, Municipality of Mytilene, Lesvos).

The centrifugal (3-phase) olive mill of Theodoros Giannakas has a processing capacity of about 2000 tn of olives per harvest period (maximum produce). It is estimated that approximately 2660 m³ of olive mill wastewater is produced as a by-product (over a 90 day-period of operation which is the longest harvest period). 
Description of the Olive mill wastewater Management System selected for this Olive Mill: 
Olive mill wastewater separation process takes place in phases (fractions) and is followed by subsoil disposal. Meanwhile, a recycling system for the decanter vegetation water will be installed. This will result in a reduction in water consumption (municipal water supply). Consequently less wastewater will be produced. 
More specifically, the basic elements of the management system are: 
1. Decanter vegetation water is recycled at the olive mill, and this recycled water is fed back to the decanter where it is used again while the decanter is fed with olive paste. 
2. The initial separation of the olive mill wastewater into 3 fractions (phases) by natural settling. For this purpose a concrete Phase Separation Tank (PST) will be constructed. This tank is dimensioned to provide a five (5) day hydraulic retention period. 
3. Disposal of the middle (light) liquid fraction over a Subsoil Infiltration Field (SIF) located 50m from the Phase Separation Tank. 
4. Periodical removal of the settled sludge from the PST and burial in deep (anaerobic) pits, near the Subsoil Infiltration Field (SIF). 
5. Periodical removal of the floating grease/oil from the PST and its return back to the olive mill for the separation of industrial olive oil. 
6. Removal of the sludge from the anaerobic pits once a year and its application to agricultural land. 
Technical details of the Management System: 
The management system of “Theodoros Giannakas” olive mill will include a decanter vegetation water recycle system. This will result in a 50% reduction of the total produced wastewater. Specifically the vegetation water coming out of the decanter will return to the latter to be used again for the dilution of the olive paste, replacing a certain amount of the water that would be supplied to the decanter if no recycling took place. Thus water is saved, while at the same time less wastewater is produced. In brief, the recycling system consists of a stainless steel tank, with three compartments, in which the decanter vegetation water is collected. A pump transfers the vegetation water back to the decanter - (re)used for the dilution of the olive paste. This system for the decanter vegetation water recycling has already been installed and operated at the private olive mill of Mr. Kokkinoforos at Moria, Lesvos. The estimated 50%  reduction in the wastewater produced was based on data provided by Mr. Kokkinoforos’s olive mill. The Olive Mill Wastewater Management System which is to be applied at Mr. Giannakas Olive Mill was designed and dimensioned under the basic condition that the decanter vegetation water recycle system operates. Thus, the volume of the Phase Separation Tank (PST), the area of the Subsoil Infiltration Field (SIF) and the area of the anaerobic pit for sludge burial were calculated considering a produced volume of 1330 m³ wastewater (for a maximum productive harvest period - for 90 days of operation annually) and not 2660 m³ as initially estimated. The Phase Separation Tank (PST) total volume resulted in 207 m³. The tank is divided into three compartments communicating with each another via baffles and overflows (baffled reactor type). The bottom of the tank is given a slight inclination (2%). The PST is designed in such a way that the sludge and the floating grease/oil are temporarily stored inside the tank. These fractions will be periodically removed (2-3 times during the harvest period) with the help of pumps. 
The Subsoil Infiltration Field (SIF) will have an effective area of 457 m². It will be landscaped in order to be flat (without inclinations). With the SIF initially being dug at a total depth of 1m, starting from the bottom towards the top (natural ground level), it will be filled with rocks of 0,3m - 0,6m diameter reaching a height of 0,70m. Then a 15 cm layer of pebbles will follow. The rest of the SIF, until it reaches the normal level of the ground, will be filled with soil. For the uniform distribution of the middle (light) liquid fraction of the olive mill wastewater over the SIF, a collector and diffusion pipes will be placed under the ground. The transfer of the light fraction of the wastewater to the SIF, which is located a few meters from the Phase Separation Tank, has been designed to be operated by natural (gravitational) flow. 
A basic criteria for the selection of the Subsoil Infiltration Field was the assumption that its operation would have no negative impacts (pollution) on the ground water table and on the neighbouring cultivations. However the following precautions were taken in order to protect a neighbouring cultivated field, which belongs to a different landowner: 
a)      the allowance of a 5m wide buffer zone towards the neighbouring field and 
b)      the installation of a protective membrane between the SIF and the cultivated field, whose ground level is below the ground level of the SIF. 
The total (maximum) annual volume of the produced sludge is estimated to be 260m³. It will be stored in deep pits (with a 3m effective depth, near the SIF) whose surface will be covered with various materials (e.g. leaves). Thus it is estimated that a 90 m² area will be needed for the storage of the sludge. It is also expected to have a sludge volume reduction inside the pits of about 70%-80% until the beginning of the next olive harvest period. The digested sludge will then be collected in order to be spread over non-cultivated lands (for safety reasons) and even over cultivated fields (olive groves, vineyards, etc.) as it is expected to serve as a soil enhancer / organic fertilizer. 
The transfer of the produced sludge from the Phase Separation Tank to the pits will be achieved by a pump. 

The total investment cost is estimated at € 72.600. The operational costs are estimated at approximately  € 2.000/ year.

More info 
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ENVITEC S.A. - TECHNICAL & ENVIROMENTAL PROJECTS

WASTE TREATMENT TECHNOLOGIES - NEW TECHNOLOGIES

E H O® (EVAPORATION - HYDROLYSIS - OXIDATION)
Industrial and agricultural wastewater treatment unit producing fully treated and disinfected water ready for use, as well as recovering useful by-products contained in the wastewater. The system has been tested and proven in laboratory and pilot units.

APPLICATIONS:

The unit is suitable for the treatment of wastewater in the food industry (olive oil production), piggery, agricultural industry, galvanizing plants, as well as the treatment of landfill leachate.

ADVANTAGES:

· Production of water ready for use 

· Minimal use of land 

· Minimal time of construction (4-5 months) 

· Low operational and maintenance costs 

· Great stability of product quality 

More info
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Justino Nuno

Summary: The proposed MOWOM system units will allow small olive mills to treat their stored OMW by mechanical/chemical means reaching an elimination of 95% of its organic matter content, with simultaneous removal of toxic phenols and polyphenolic compounds, and at an affordable cost. This will contribute to a better air and groundwater quality. From the economical point of view, the MOWOM system will lead to reduction of wastewater treatment costs at least by 30 % in comparison to state of the art anaerobic treatment plants when new regulations come into force, and will create employment for its construction, operation and maintenance.

More Info
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BBF- TECNOLOGIAS DO AMBIENTE

Summary:. Olive mill wastewaters treatment using electrocoagulation (Sielac system)

More Info
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Jaime Belém

Summary:. Test the creation viability of treatment collective systems of olive-presses effluents, considering: 

- the compared results of experiences made in the region with the setting of a centrifugation/ decantation/ evaporation (pilot experiment) system and of a lagoon system 

- the involvement of the main interested people (the olive-presses' owners) 

- the transfer of management processes and system attendance for outside setting to the productive system

- partnership involving the Administration (municipalities as responsible entity for the resources preservation, protection and regulation of environment through the respective Association, Agriculturists Association (as representative entity of producers) and the producers themselves.

More Info
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J.H.B. – Tec. Ambientais

Summary:.Tecnologies of electrocoagulation for olive mill wastewater treatment

More Info
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Santino Di Berardino

SUMMARY: The present invention consists of construction of a bioreactor for anaerobic biological treatment of wastewater in order to create favorable conditions for growth, proliferation and concentration of bacterial strains that make the clearance, particularly hydrolytic bacteria, methanogenic and acetogenic. This system consists of a tank with two compartments of concentric, cylindrical or polyhedral shape, and with input and output devices, adequately designed for this purpose
More info 
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Isabel Maria Pires Belo, Minho University

SUMMARY: Olive mill wastewaters (OMW) constitute polluting effluents in olive oil producing countries like Portugal. Their high amounts of lipids and phenols turn them phytotoxic besides other recurrent problems as for example bad smells. This project proposes the development of an integrated two-step process for biodegradation and at the same time valorisation of OMW. The first step consists in growing aerobically the yeast Yarrowia lipolytica in an OMW-based medium and in optimizing the production of lipases, which are enzymes of commercial interest. The second step is an anaerobic digestion of the medium left after the first step, resulting in the production of methane. This were achieved  using microbial consortia specialized for lipids/long chain fatty acids degradation. 

The measurement of the specific methanogenic activity were performed before and after the first proposed step. An evaluation of the microbial diversity in the different reactor technologies used were performed. 

The issue of this work should come with a proposition for a viable two-step process for the valorisation/degradation of OMW.
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. WWTP Forno Quente

Summary: Municipal wastewater treatment plant located at Abrantes applied the technology of anaerobic digestion developed by INETI and has the capacity of receiving 5m3/day of olive mill wastewaters for co-digestion with municipal effluents in order to produce biogas. 
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António Ferreira and José Duarte

Summary: Aerobic bioreactor (JACTO) for the treatment of the effluents. Jacto reactor has a high rate of conversion of the organic matter what is due to its high capacity to produce an efficient oxygen transfer and high turbulent mixing. At the same time its energy consumption is relatively low compared to the high efficiency for COD degradation. Other advantages of the JACTO system are the stability displayed for operation at different loadings, prompt start after stops, reduced volume occupied by the system reducing the costs of occupied land area. Moreover, maintenance costs are low and due to its simplicity investment costs should be competitive with other conventional systems. This technology was developed at INETI in the project framework (LIFE 96ENV/P/00602/INDW).
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Ana Vieira

Summary: The basic idea of the project is that Advanced Oxidation Processes (AOP), like Photo Fenton type reactions and tio2 photocatalyzed degradation processes, can be used as treatment methods for OMW, using solar irradiation captured by simple, inexpensive and efficient non concentrating solar collector technology, which seems to be the best technological solution to Solar Detoxification Systems. In fact, initial photocatalytic experiments, at engineering scale, to prove the feasibility of the solar water detoxification systems have already been done at basic research level, with promising results. However, an industrial and extensive research on photocatalytic degradation of olive mill wastewaters and the application of sunlight has not been performed yet. 
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José Duarte
Summary:. This project purposes to apply novel biotechnological processes to treat effluent waters from olive oil industry and, where possible combine with urban sewage, and re-using the resulting waters in horticulture using two innovative systems:

- Linear Matrix Multicultural Photo reactors (LMMP) using micro algae cultures for the treatment of the final effluent were designed, constructed and tested in site. This innovative process intend to achieve an adaptation of the technology to the specific environmental conditions of the regions involved, which will be very low energy consuming and consequently with high economical benefits. 

- Jet Loop Reactor (Jacto), a new technology based on biological treatment developed at INETI. The use of jet loop reactors seems to be an efficient approach to reduce organic loads in these effluents. This system was developed in Medusa project, and due to a combination of efficient oxygen transfer and a high turbulent mixing, provide an efficient and simple system for a secondary treatment of the olive oil wastewaters, improving their quality for agricultural re-use or disposal on Municipal WWTP.

More info
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José Duarte
Summary:. This study involve aerobic reactor Jacto associated to membranes system, in order to increase concentration and stability of major types of microbial biomass within the reactor. kinetic data obtained for the activity of the biomass and hydrodynamics of the reactor were used to construct a model for optimization of their operation and control.
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Escola Profissional Desenvolvimento Rural Serpa

Summary:. Composting technology based on controlled aerobic fermentation (FACA) in open system using the mixture of solid and liquid residues in order to obtain an organic compound for agronomic use (http://www.epdrs.pt/escola/instalacoes/estacao-compostagem.html
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M. López
SUMMARY: This paper discusses decolorization and chemical oxygen demand (COD) abatement in olive mill wastewaters (OMW) by Phanerochaetae chrysosporium grown in static, stirred and immobilized cultures. When P. Chrysosporium is used in cultures, no decolorization of crude OMW is observed. Decolorization occurs only after the removal of polyphenols by adsorption in sawdust, which allows a 39% polyphenol removal. The use of a High lignin peroxides (Lip) producing medium, yields the highest OMW decolorization and COD removal efficiencies. The use of P. Chrysosporium immobilized on polyurethane foam leads to significant  abatements of OMW polluting characteristics. And COD abatement reached 70%. The reduction of polyphenols reached its highest level

More info
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J. Beltran et al

SUMMARY: 

In the present work, the degradation of olive mill wastewaters previously treated by an ozonation stage has been studied by an aerobic biological oxidation. The substrate evolution (based on chemical oxygen demand), biomass (measured as volatile suspended solids) and total polyphenolic contents were followed during each experiment. A kinetic study is performed by using the Contois model, which applied to the experimental data, provides the specific kinetic parameters of this model. The deduced kinetic equation for the consume of substrate is q= 17.0 S/(18.2 X + S0 X) g COD/ gVSS. day. Moreover, others interesting biological parameters like the cellular yield coefficient and the kinetic rate constant for the endogenous metabolism were determined, obtaining a values of 0.214 g VSS/g COD and 0.167 day-1, respectively.

More info
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Fernández Bolaños

SUMMARY: In the olive fruits there is a large amount of bioactive compounds and substances of high interest. Many of them are

known by owing health beneficial properties that contribute to protective effect of the virgin olive oil. During olive oil processing most of them remain in the olive oil wastes. Although, olive-mill wastewater (OMWW) or “alpechin”, olive oil cake (OOC), and the new by-product, known as “alperujo” in Spain and generated by the two-phase extraction process, represent a major disposal and potentially severe pollution problem for the industry, they are also promising source of substances of high value. This review summarises the last knowledge on the utilisation of residual

products, with more than 90 references including articles and patents, which are promising with regard to future application. All these investigations have been classified into two options, the recovery of valuable natural constituents and the bioconversion into useful products.

More info
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Novoltec Automatización, SA

SUMMARY: 

Purification of industrial process OMW through electrolysis, oxidation, flocculation and flotation in which oxidizable substances are eliminated as polyphenols, after the water will be used for irrigation and lods like fertilizar.
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E. Sánchez, R. Borja

SUMMARY: Aerobic biodegradability of the effluent derived from the anaerobic digestion of two-phase olive mill solid residue was assessed in laboratory-scale batch reactors of 1.5–l volume. Five experimental runs at influent substrate concentrations in the range of 660–13100 mg COD l−1 were carried out at a ratio of substrate-to-microorganisms concentration S0/X0 equal to unity. Chemical oxygen demand (COD), soluble chemical oxygen demand (SCOD), volatile suspended solids of the mixed liquor (MLVSS), pH, dissolved oxygen, saturation percentage (% sat.) and temperature were determined during the experiments. An increase in the influent substrate concentration caused a decrease in COD and SCOD removals at similar times of aeration θ. The non-biodegradable fractions of COD and SCOD were determined to be 43.1% and 53.1% of their initial values, respectively. It was found that a first-order kinetics adequately described the variation of biodegradable SCOD with θ. The values of the first-order reaction constants were found to be 0.074, 0.044, 0.040, 0.033, and 0.013 h−1 (1.776, 1.056, 0.960, 0.792, and 0.312 d−1) for Runs 1–5, respectively, with variance coefficients lower than 10% in all cases. During the experiments the growth of microorganisms appeared to be in the exponential phase. Hence, first-order reactions were assumed to describe the increase in MLVSS concentration with θ. The values of the specific growth rate μ were determined to be: 0.0064, 0.0075, 0.0084, 0.0091, and 0.0038 h−1 (0.154, 0.180, 0.202, 0.218, and 0.091 d−1) for initial substrate concentrations of 660 (Run 1), 1400 (Run 2), 2600 (Run 3), 6600 (Run 4), and 13100 (Run 5) mg COD l−1, respectively. Finally, the values of the maximum specific growth rate μM and the saturation constant KS of the Monod equation with their standard deviations (p<0.05) were determined to be 0.23±0.01 d−1 and 160±8 mg SCOD l−1, respectively.
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	PROJECT
	Info

	R. Altieri, A. Esposito

ISAFoM-CNR
	Italy,
2004
	Olive mill wastes management: a novel approach working at milling level for recycling in agriculture all kinds of effluents
	RM2004A000084
	Italy (Cilento and Vallo di Diano National Park)
	LIFE00 ENV/IT/000223
LIFE05 ENV/IT/000845

	Summary

	Galvagno Mauro

Eniricerche S.p.A.
	Greece,

1988
	Process for purifying the vegetation liquors produced by oil presses
	GR89100788 A
	
	
	

	A. Lara

Fundación CARTIF
	Spain
	General plan for the integral treatment, management and valorisation of waste generated during the production process of virgin olive oil
	
	Mobile plant and industrial plants in Spain
	
	Summary

	Municipality of Kalamata
	Greece,
1995
	Biotransformation of solid and liquid waste of olives
	
	
	LIFE95 ENV/GR/001092
	Summary

	Vlysidis Apostolos
	Greece,

1998
	A method for the beneficial use of liquid waste with a high organic load after co-processing, composting and humus formation with solid organic refuse and agricultural by-products
	GR97100075
	
	
	Summary

	Lara F. A.;

Antolin G. A.;

Peran G. J. Ramon;
	Spain,
1996
	Process for the purification and utilization of liquid and solid waste products produced by an olive mill 
	ES2084564
	
	
	Summary

	Cores R. A.;

Espejo-Saavedra
	Spain,
1996 
	Process for the decontaminating treatment of olive mill wastes and installation for effecting such treatment
	ES2087032
	
	
	Summary

	Patrick Martin
	Greece

2001
	RECOVEG

Recycling horticultural wastes to produce pathogen suppressant composts for sustainable vegetable crop production
	
	
	QLRT-2000-01458
	Summary
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	Galvagno Mauro

Eniricerche S.p.A.
	Greece,

1988
	Process for purifying the vegetation liquors produced by oil presses
	GR89100788 A
	

	Bonfitto Emanuele

E.R.S.A.; E.N.E.A.
	Italy

1991
	Process for the purification of olive mill vegetation water
	IT1231601 B
	

	Almeida Ribeiro Claro Joao Car
	Portugal, 2007
	Treatment ad recovery of residues and effluents from olive oil production units through the utilisation and reprocessing of cork industry waste
	EP1849756
	Summary
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	Fernandez-Bolanos Guzman Juan

Consejo Superior de Investigaciones
	Spain,

2003
	Method for obtaining purified hydroxytyrosol from products and by-products derived from the olive tree
	WO02064537
	Summary

	Kuno Noriyasu

Nisshin Oil Mills
	Japan,

2002
	Process for producing oleanolic acid and/or maslinic acid
	WO0212159
	Summary

	Garcia-Granados
	1998
	Process for the industrial recovery of oleanolic and maslinic acids contained in the olive milling subproducts
	WO9804331
	Summary

	Lara F. A.;

Antolin G. A.;

Peran G. J. Ramon;
	Spain,

1996
	Process for the purification and utilization of liquid and solid waste products produced by an olive mill 
	ES2084564
	Summary

	Cores R. A.;

Espejo-Saavedra
	Spain,
1996
	Process for the decontaminating treatment of olive mill wastes and installation for effecting such treatment
	ES2087032
	Summary

	Probelte Pharma S.A et al
	Spain,

2008
	Process and apparatus for the production of hydroxytyrosol
	PCT/IB2008/000173
	Summary

	Rabovskiy Alexandre

(Usana Inc.)
	United States,

2001
	Antioxidant compositions extracted from olives and olive by-products
	WO0145514
	Summary
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	Pieralisi Gennaro;

Fedeii Enzo;

Lanzan Armando;

Ponzetti Araido
	Italy,

1987
	Process for the elimination of vegetation waters resulting from olive oil extraction
	ES8708149
	

	Vaccarino Carmelo

S.N.T. Sviluppo Nuove Tecnologie S.N.C.
	1987
	Sistema per l’utilizzazione integrale delle acque di vegetazione delle olive e di altri effluenti agroindustriali mediante miscelazione con le sanse e successiva estrazione con solvente, previo trattamento con carbonato sodico
	PT85790
	

	Lara F. A.;

Antolin G. A.;

Peran G. J. Ramon;
	Spain,

1996

Controlla che non sia sempre lo stesso
	Process for the purification and utilization of liquid and solid waste products produced by an olive mill 
	ES2084564
	Summary
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Lara F. A.; Antolin G. A.; Peran G. J. Ramon
PROCEDURE FOR THE PURIFICATION AND DEVELOPMENT OF LIQUID WASTE PRODUCTS (ALPECHINES), AND SOLID WASTE PRODUCTS (ORUJOS), PRODUCED AT AN OIL MILL FOR THEIR COMPLETE DEVELOPMENT. The alpechin is subjected to a series of processes: accelerated separation of solids obtaining liquid and solid the liquid may pass to the evaporation pools to the liquids conditioning to prepare liquid fertilizers, another use is irrigation, or to the process of evaporation to obtain hot water for the oil mill heating and condensed water; the concentrated liquid is used to make fodders and/or to obtain poliphenols, sugar; the necessary heat for the evaporation is obtained at a boiler of thermic oil, which fuel is the olive seed.; The solids mixed with the stoned orujo are conditioned to the physical reclamation of oil, obtaining oil and solids which are used at the composting plant or used to make fodders.
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Cores R. A.; Espejo-Saavedra
Process for the decontaminating treatment of oil mill wastes and installation for effecting such treatment. Comprises delivering the material resulting from the pressing of pulp to a regulator vessel associated with a capturing and separating tank in which the components are differentiated, associating the said tank with a settler from which oil is obtained for refining and use, with a branch connecting conductor to an evaporator followed by a condenser and a filter from which clean air is obtained for delivery to atmosphere, with clean water which can be recovered for various purposes being obtained from the condenser unit. Applicable to the elimination of contaminating materials obtained in by-products from the grinding of olives. 

BACK TO CHEMICALS OMW-POMACE
BACK TO AGRONOMIC REUSE OMW-POMACE 

BACK TO RAW OLIVE MILL WASTE
Vlysidis Apostolos

Method of processing of liquid effluents with high organic load which may contain some toxicity with co-composting - topsoil formation processes with organic solid waste and agricultural by-products wherefrom a product of high topsoil and fertiliser value may be produced. This invention refers to a method of controlling the moisture, organic carbon and heat balances in the process of co-composting so that the moisture and the temperature remain steady at the maximum values as well as to a method for controlling the topsoil formation process by packaging of the composted product for preventing its evaporation. The liquid effluent supplies the balance for the moisture evaporating with the air supplied for oxidation and cooling purposes, whereas the solid effluent replaces the organic carbon which is biologically oxidised.; The stability of composting ensures that the process is completed within three days. The method was successfully applied to effluents of olive mills with stone wood and to sludge-like effluents from the paper industry with wood-like by-products. The products produced were proved to be excellent with a high content in topsoil.
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