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BACKGROUND INFORMATION:

On 16th November 2001 FUNDACIÓN BIOMA delivered one physical-chemical

machine to the Research and Quality Control Centre (initials in Spanish, CICC) of

the Consumption National Institute, Ministry of Health and Consumer Affairs,

called Elgressy EST (Elgressy Scale Treatment)- LPT (Legionella

Pneumophila Treatment). This equipment, which was adapted for laboratory use, is the 

result of the development of a new technology to eliminate scale in water circuits and to 

disinfect the said circuits without adding chemical products. This technology, at the 

stage of research and development, was delivered to the CICC in order to determine if 

it was efficient for the microbiological disinfection of contaminated waters, at the 

laboratory, with several micro-organisms.

JUSTIFICATION OF THE NEEDS:

FUNDACIÓN  BIOMA was registered with the Registry of Foundations of the  Spanish 

Ministry of the Environment under the protectorate of the said Ministry under number 

280010 and its scope of action covers the entire territory of the Spanish state and 

internationally. The registered address of FUNDACIÓN BIOMA is in Madrid at C/ 

Ramón Gómez de la Serna nº 1-A4 28035 Madrid. 

Following the requests made by public institutions and several industrial sectors to 

FUNDACIÓN  BIOMA to look for new clean, sustainable and efficient technologies for 

the disinfection of water owing to the presence of Legionella in risk installations, the 

Foundation carried out an international search for technologies. As a result, it found a 

technology that met the criteria of being clean, efficient and sustainable and fulfilled the 

purposes of FUNDACIÓN BIOMA; therefore, its efficiency as a disinfectant had to be 

checked.
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On the other hand, the concern of the EU expressed on 30th November 2000, published 

in the O.J.E.C. C 151 E/100, 20 May 2001, which stated that Legionellosis was already 

considered a priority in decision 2000/96/EC of 22 December 1999 and that in relation 

to the "best available techniques, Council Directive 96/61/ECof 24 September 1996 

concerning integrated pollution prevention and control, laid down five measures for the 

operators of water cooling industrial systems to take in order to reduce the biological 

growth in the said systems. However, no universally applied treatment, which also 

takes into account environmental and health requirements, has been discovered so 

far and research must carry on.”

In July 2001 FUNDACIÓN BIOMA requested the Undersecretary of the Ministry of 

Health and Consumer Affairs to carry out appropriate analytical studies because of the 

existing technical and social interest. This request was given to the Sub-director General 

of Environmental Health in September 2001 who, at the same time, requested the co-

operation of the Research and Quality Control Centre. Thus, on the date mentioned 

above, FUNDACIÓN BIOMA delivered equipment for laboratory use to the Research 

and Quality Control Centre (CICC) for the technology to be verified. 

DESCRIPTION OF THE TECHNOLOGY

The technology to be tested consists of common electrolysis applied to water 

technology; this technology has been well known for 150 years. Partial electrolysis on 

the water molecule allows the separation of H+ and OH- ions.

Fundación BIOMA contacted the WATER RESEARCH INSTITUTE that is under 

the Advanced Technologies Institute (TECHNION) in the state of ISRAEL where 

Elgressy, Chemical Engineer specialised in cathodic protection, was developing 

disinfection and anti-scale technology based on the principle described hereinabove.

What follows are the electro-chemical reactions produced when this technology is 

operated. The said reactions and description of the technology have not been analysed at 
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this Research and Quality Control Centre (CICC), therefore this centre assumes 

no responsibility for its technical or scientific validity. The technology and its 

possible reactions are only described herein to allow the technology under 

disinfectant efficiency study carried at this centre to be identified. 

The technology “ ELGRESSY  ” consists of a physical-chemical system, 

which reactions are produced in two reaction tanks with electrodes 

titanium dioxide electrode and with an Aluminium-Magnesium electrode that 

are controlled by a computer system which controls the power supply of the unit. In the 

 tank, through a hydrolysis reaction, there can be a concentration of OH- ions that 

can prevent the formation of scale and corrosion deposits produced by chemical agents 

and existing salts and, at the same time, it can produce a concentration of H+ ions which 

is used to disinfect water. 

In the reaction tank with a non-sacrificial titanium dioxide electrode, the method is 

followed by the production of two products: 

 1.- In the cathode the electronic concentration causes the production of OH-

2 H2O + 2 e- ------------- H2 + 2 (OH) -

 CO2 + (OH) – ------------HCO3
-

HCO3
- + (OH) –----------CO3

2- + H20

In the anode the concentration of H+ ions produced, acts on the Cl- ions to interact with 

them and to activate them to CL2. The final concentrations will depend on the 

concentration of Basic Ions in the water to be treated and the adjustments in the 

parameters of the Elgressy technology. In theory, these reactions are carried out by the 
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reaction tank that has a titanium dioxide electrode  tank, (please see the attached 

graph).

The other reaction tank  has a sacrificial Aluminium-Magnesium anode. 

Studies carried out at the University of Hamburg and other scientific institutions on

Legionella Pneumophila show that this bacterium cannot survive at a high pH. The 

intensity at the surface of the cathode in the Al-Mg anode unit reaches 1000 ma/ cc dc. At 

this intensity the alkalinity at the walls of the reaction tank increases the pH level up to 

around 13. At this level it is impossible for the legionella pneumophila bacteria to survive. 

It is once again stated that the reactions and analytical description of the technology 

have not been verified at this Research and Quality Control Centre (CICC);

therefore, this centre assumes no responsibility for its technical or scientific 

validity. The technology and its possible reactions are only described herein to 

allow the Elgressy technology under disinfectant efficiency study carried at this 

centre to be identified. 

The technology that has been under analytical verification in this laboratory can be 
graphically described as follows: 
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H20 TANK (mineral) + x 
(bacterial culture done at the 
laboratory) 

Machine to tank output

Reaction tank with AL-

Mg anode 

Reaction tank with 
titanium dioxide anode

Computer 
Control with
independent
voltmeters and
ammeters for
each reaction
tank

Tank to pump output

1200 l/hour pump 

Pump output to reaction tanks
input in the machine  
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MATERIAL AND METHODS:

1. WATER 

2. STRAINS 

3. CULTURE MEANS AND EQUIPMENT 

4. SAMPLES 

5. METHODOLOGY 

6. OBSERVATIONS 

1.- WATER

“Fuente Primavera” natural mineral water Lot L2157G. Network water was not used 

as it has chlorine and it is obviously not good for the purpose of this study. “Fuente 

Primavera” water was chosen because of its mineralization level with the chlorides 

typical of natural water. 

6 containers with the said water were randomly analysed in order to determine their 

initial microbiological presence and the following results were obtained from the 

aerobic mesophyllic colonies count: 

1.- L2157G   0836 1.8 x 103 ufc/ml 
 2.- L2157G   0852 9.5 x 102 ufc/ml 
 3.- L2157G   0835 4.0 x 102 ufc/ml 
 4.- L2157G   0825 1.5 x 103 ufc/ml 
 5.- L2157G   0910 1.7 x 103 ufc/ml 
 6.- L2157G   0912 2.2 x 103 ufc/ml 

2.- STRAINS

The three strains used in the study came from the Spanish Type Culture Collection 

and they were preserved in cryoboxes at –24ºC 

!"E.coli ATCC 25922  CECT 434

!"P.aeruginosa ATCC 10145  CECT 110

!"S.faecalis ATCC 19433  CECT 481 
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3. CULTURE MEANS AND EQUIPMENT

Culture means: 

Agar PCA   Merck 1.05463 

   APT  Merck  1.07228 

   Agar BRVG   Merck 1.10275 

   Agar KAA   Merck  1.05222 

   Agar cetrimide  Merck 1.05284

The material and equipment used are the ones usually used in micro-biological 

laboratories and are subject to regular calibration according to the Quality 

Standard put in place in the laboratory. 

4.- SAMPLES

For each trial 30 litres of “Fuente Primavera” water, previously deposited in the tank 

of the machine, were contaminated with 500 ml of a culture of the micro-organism 

under study made for 24 hours at  37ºC± 1ºC in the appropriate culture means 

5.- METHODOLOGY

After its homogenisation a sample with 15 ml was taken and kept at room 

temperature for 24 hours using it as control +

Samples of 10 ml were taken at fixed times (please see the result tables) mass 

sowing 1 ml in selective agar and non-selective agar. The plaques were incubated 

for 24-48 hours at 37ºC±1ºC 

6.- OBSERVATIONS 
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As the ELGRESSY equipment is designed for its continuous use in industrial 

installations with water circuits of the cooling tower type, evaporative condensers, 

ACS, etc. several adaptations had to be done as the tests were being carried out for it 

to work properly in a laboratory, which meant that not all the tests could be carried 

out under the same conditions and, thus, the results stated are not so similar. 

The main changes made were: 

!"Change of the Al-Mg electrode for one with lower Aluminium content to avoid 

the formation of an aluminium-magnesium gel that was accumulating in the 

walls of the plastic deposit (polyethylene) and adhered on the rings of a filter (20 

micra). Apart from changing the electrode, the deposit was changed for one 

made of PVC and the 200 micra filter was eliminated as it was not necessary for 

the purpose of the study. 

!"Changes in the amperage and voltage (reduction) due to superheat (small 

laboratory circuit) and to search for the optimal operation conditions of the 

system under laboratory conditions. 

!"Changes in the structure of the system conduction because contamination as 

P.aeruginosa deposit was detected in blind spots where there was no water 

circulation or it was too scarce. This contamination may have been caused 

because the system was not continuously working owing to the normal security 

and work conditions at the laboratory. 

It is important to highlight that the small volume of water used in the trials did not 

allow the analysis to be delayed and the disinfectant power to be analysed at more 

realistic periods. 
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These circumstances justify the variety in the sample taking and they undoubtedly 

explain the dissimilar results obtained among the different analysis of the same 

strain.
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DATES OF THE ANALYSIS AND RESULTS:

The dates of the analysis and results are stated hereinbelow, presented as a table and 

graph, as well as the results of 15 analytical determinations carried out in the water 

contaminated with the strains hereinabove described and the electrolytic technology 

hereinabove explained: 

DATES OF THE ANALYSIS: 

Sample 1  04/07/02 E.coli  

Sample 2  31/07/02 P.aeruginosa  

Sample 3  07/08/02 E.coli  

Sample 4  18/12/02 S.faecalis  

Sample 5  21/01/03 S.faecalis 

Sample 6  28/01/03 E.coli  

Sample 7  5/02/03 E.coli  

Sample 8  11/02/03 P.aeruginosa 

Sample 9  19/02/03 S.faecalis 

Sample 10  26/03/03 E.coli 

Sample 11  01/04/03 E.coli 

Sample 12  03/04/03 E.coli 

Sample 13  08/04/03 P.aeruginosa 

Sample 14  15/04/03 P.aeruginosa 

Sample 15  22/04/03 P.aeruginosa 
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