Water purification in EMERALD devices
EMERALD water purification device - is unique apparatus, designed to provide environmentally friendly and biologically valuable drinking water from the tap and any sources of fresh water, the quality of which is in doubt or does not meet sanitary requirements.
Drinking water obtained from EMERALD device is clean, free of pathogens, toxic organic compounds, heavy metal ions, chlorine and odor. Even though 1000-fold excess of harmful bacteria in the water, they are destroyed in the device. But needed for human body minerals like  salts of potassium, magnesium remain in purified water. The value of water obtaining from   EMERALD device is comparable to the high mountain glaciers melt water.
Biological value of water, treated in EMERALD device increases which improves metabolism in the human body. The water is suitable for consumption raw, so it preserves minerals, including fluoride, so necessary for the preservation of your teeth.
Biological value of water, treated in EMERALD device is close to the properties of the internal fluids of the human and other living organisms, which makes it particularly valuable.
Drinking of water, purified into EMERALD device, increases immunity, reduces the degree of intoxication, reduced propensity to allergic reactions due to absence in water substances harmful  for human body and nullified redox physical-chemical properties of water.

What can do water produced in the EMERALD device?

· If you  prepare the ice cubes with this treated water and wipe your  face, soon you  will feel your skin becomes  more elastic and younger.

· EMERALD-treated water significantly increases the digestibility of drugs 
· Masks, decoctions and ointments  which  are used by you for  skin care, become more active

· Use this water when bathing babies and they will thank you for your health.

· “EMERALD” water reduces the amount of calcification in the coffee maker, kettle, iron and other water heating appliances.  Tea or coffee cooked with this water will be tastier and more aromatic.

· When cooking in this water products are prepared much more quickly, allowing you to save most valuable substances in them.

· This water is irreplaceable for the preparation of all kinds of soft drinks, fruit drinks, as well as cocktails and other spirits.

· We recommend to water the home and garden plants with “EMERALD” water. The absence of active chlorine and its compounds, ions of heavy metals and other harmful substances in it is beneficial to its growth.

· Cut flowers in “EMERALD” water retain fresh appearance much longer.

· If you try to give “EMERALD” water your dog or cat as compared with tap water, they choose “EMERALD” water. The instinct of animals is impossible to cheat.

· If you wash fruits and vegetables by  “EMERALD” water, it is completely free them from tough-to-remove film of pesticides and herbicides.
Advantages of EMERALD device comparing to other water purification units.
EMERALD device does not contain filters or sorbents which are not able to effectively detain microorganisms. Bacteria easy breed on the surface of such filters\adsorbents, consuming nutrients from flowing water and releasing toxic products.

All household installations for purifying drinking water containing filters and sorbents, useful only as long as it is new, then such units turn out from useful into harmful. Their lifespan is small - from 30 to 600 liters.

Water purification methods based on the introduction of biocidal substances (iodine, bromine, silver) involve a risk of harmful influence on the human body. 
Water treatment with ultraviolet irradiation\ozone is not effective in the presence of colloidal particles in water or organic compounds of natural or synthetic origin.

In the EMERALD device microorganisms in the water are not retained and do not accumulate but undergo oxidative degradation. The same happens with the harmful organic contaminants, heavy metal ions – they are being neutralized and removed in the drain in the form of insoluble hydroxides. 
Excess concentration of ions in water can be reduced by direct electromigration transfer in the electrochemical reactor of the device and subsequent drain along  with a small amount of water.

EMERALD device, unlike any other water purification devices for drinking water, has a resource of 2,000,000 liters.

In addition, only at the EMERALD device water turns into an effective antioxidant without any chemical additives while maintaining full biocompatibility, normalizing cell membrane functions in humans and animals. The redox potential of cathode-treated water is close to the value of the internal environment of the human body. It helps to normalize the energy balance and to ensure favorable conditions for the flow of all vital biological processes.

In contrast to the variety of filtering and sorption water purification systems EMERALD device purifies water by redox reactions in the electrochemical and catalytic reactors.

These reactors are standardized, miniaturized, flowing, high-performance devices operating in mutually agreed time and compactly housed in a common box together with the power supply. EMERALD devices do not contain elements and materials which deteriorates over time.

Water treatment at  EMERALD device is based on the processes of oxidation and reduction, to help break down and neutralize all toxic substances in nature.

In the EMERALD devices natural redox destruction & neutralization processes of toxic substances are accelerated many times due to direct electrochemical reactions, as well as through participation in the processes of purification of electrochemically synthesized from the purified water itself and dissolved salts of highly active reagents: ozone, atomic oxygen, peroxide compounds, chlorine dioxide and short-lived free radicals.

Water purification processes in EMERALD devices consist of several stages, separated in space and in time, based on different kind of water treatment  and impurities contained therein. This ensures a high efficiency and environmental safety of the water purification process in EMERALD devices compared to the other known methods.

Water purification ideology in EMERALD devices can be said as: treatment of water must ensure the removal of everything that is harmful and alien to the human body (xenobiotics) and save all that is useful and not harmful, while in the  devices should not be replacement elements only and it should be cleaned periodically from deposits formed during operation, which do not decrease the quality of water treatment, but  only impede its flow.

Which way  EMERALD device purifies water?

Water purification based on the use of redox processes by which all the harmful and toxic substances naturally break down and neutralize.

The in EMERALD devices natural processes are intensified and accelerated in special devices - flow electrochemical reactor (FEM-3).

In the EMERALD devices principally new technology is used which combines the most powerful water purification methods such as electrochemical and electrocatalytic anodic oxidation (anode is positively charged reactor electrode), redox catalysis, electrolytic and electrocatalytic cathodic reduction (cathode is negatively charged reactor electrode), electromigratory transfer, micro-electric flotation, micro-electric physics water treatment.

High efficiency water purification is achieved through the coordination and division of electrochemical processes in space and time.

Unlike other water treatment systems, sorption and filtration type, in EMERALD devices there are no replaceable elements, parts and components subject to wear and aging, filters, sorbents, polymers and mineral compositions, releasing the water biocidal substances or  xenobiotics (iodine, bromine, silver, copper, etc.). All materials used in EMERALD, have passed numerous toxicological tests and comply with international environmental standards.

Structurally EMERALD devices are consist of:

· high flow miniature diaphragm electrochemical reactor with ruthenium oxide electrodes and ultrafiltration zirconia diaphragm;

· auxiliary reactors (catalytic, flotation, microbubbles, electro-kinetic);

· power supply and display.

In the EMERALD device each microvolume of water flowing within the narrow annular chamber of electrochemical reactor, is in contact with the electrode surface and exposed to an electric field strength of a few million volts per square centimeter.

This ensures a high quality electrolytic and electrocatalytic water purification. Thus microorganisms and harmful organic substances are subjected to complete degradation of redox and heavy metal ions are neutralized and removed in the drain along with a small amount of water.
Below are the properties of  different models EMERALD devices.
	Parameter
	Model, process

	
	S
	KF
	STO
	KFTO
	KF

	
	Sapphire
	Diamond 8
	Quartz
	Diamond 
	Diamond 11

	The reduction of microbial contamination of water, %
	up to 99.9
	up to 99.9
	up to 99.9
	up to 99.9
	up to 99.9

	Reduction of harmful organic compounds (phenols, herbicides, pesticides, trihalomethanes), %
	Up to 80
	up to 98
	up to 94
	up to 98
	up to 99

	Neutralization (removal) of heavy metal ions, nitrites, %
	Up to 85
	up to 95
	up to 90
	up to 95
	up to 98

	Mineralization of purified water, g / l
	0.2 - 1.0
	0.2 - 1.0
	0.2 - 1.0
	0.2 - 1.0
	0.2 - 1.0

	Redox (mV); pH
	From -50 to -90; 7.0
	From -200; 7.0-8.0
	From -150 to -400; 4.0-10.0
	From -250 to -550; 4.0-10.0
	From -300; 7.0-8.5

	Power supply, V
	220 ± 22
	220 ± 22
	220 ± 22
	220 ± 22
	220 ± 22

	Frequency, Hz
	50-60
	50-60
	50-60
	50-60
	50-60

	Power consumption, W
	30
	60
	Max.200
	Max.250
	60

	Temperature of the treated water,°C
	+8 ... + 35
	+8 ... + 35
	+8 ... + 35
	+8 ... + 35
	+8 ... + 35

	Overall dimensions, mm
	230x50x300
	230x50x300
	230x50x300
	230x100x300
	230x111x300


Structural changes in the water during purification process in EMERALD devices/
Under the influence of the electric field of the electric double layer (EDL), the structural network of hydrogen bonds loosened, water molecules gain additional degrees of freedom, which facilitates the absorption of such electric field activated water in the cells of living organisms and speeds up the removal of biological toxins.

An analogue of the structural modification in water at  electric field of are phase transitions at melting ice (defrost water), the structural transformation of water during electrical strikes at lightning storms showers, or physics-chemical effects, which water is exposed to in the rocks at high temperature in the initial stage the formation of mineral springs.

However, the treatment of water in electric EDL field is much more profound transformation of its structure and has certain direction: electron-donor at the cathode and electron-acceptor  at the anode.

Thus electrochemical water purification in EMERALD devices provides:

· Water disinfection;

· Effective removal or inactivation of toxic compounds and elements;

· Removing excess salt concentrations and solid sediment components;

· Directional change in redox potential and increase of biological value of water while maintaining the neutral acid-alkaline characteristics;

· Preservation of the normal amount of biologically useful micro and ultra microelements.

Which  EMERALD device to choose?

Household water treatment EMERALD devices are available in five models, which are designated by letters: C; M; TO; MF; KF. These modifications differ by water treatment processes.

The main purpose of all modifications EMERALD is to purify  water from microorganisms of all types and shapes, microbial toxins, heavy metal ions and harmful organic compounds, as well as imparting water physiologically functional properties. Therefore, each process of water treatment in any of the models of EMERALD devices includes the following compulsory (core), the sequence of technological processes of purification:

1. Water treatment in the cathode chamber of the electrochemical reactor in order to convert the heavy metal ions to insoluble hydroxides and imparting anti-oxidant properties of water.

2. Removal of heavy metal hydroxides in the flotation reactor.

3. Water treatment in the anode chamber of the electrochemical reactor for the destruction of microorganisms and microbial toxins, oxidative degradation of organic compounds, obtaining by water properties of the active oxygen carrier.

4. Treatment of water in a catalytic reactor to convert the chlorine-containing oxidants produced during the anodic treatment of water to oxygen.

The process  SAPPHIRE – in addition to above basic water treatment steps includes one more stage – treatment of water exiting the anode compartment of an electrochemical reactor in the mixing reactor, thus increasing the exposure time of oxidants in the anode chamber formed on the organic impurities, microorganisms and microbial toxins in the water thus enhance the effect of water purification from such components.

The process QUARTZ containing 6 water treatment steps using one electrochemical reactor, however, the significant difference is that after the anodic treatment, the water enters the microbubble reactor where it undergoes micro-electric-physical treatment at zones of creation and growth of microbubbles of dissolved gases - oxygen, ozone, hydrogen, which water is saturated with during the preceding stages of the electrochemical treatment. Use of microbubbles reactor instead mixing reactor greatly enhances the efficiency of removal of organic compounds, microorganisms, microbial toxins. EMERALD devices that implement the process QUARTZ is recommended to use at an elevated risk of microbiological and chemical contamination of drinking water.

The process DIAMOND 8 has 8 water purification stages and involves two electrochemical reactors and differs from QUARTZ process increased the efficiency of water treatment with the aim of giving it a physiological functional properties.
The process DIAMOND is most complex and the most effective water purification scheme.

	Name of process
	Parameters

	
	Quantity of electric double layer (EDL) reactors 

(capacity 60 l\hour)
	Number of purification stages
	Number of effects enhancing water properties

	Sapphire (S)
	1
	5
	2

	Diamond 8 (KF)
	2
	8
	3

	Quartz (STO)
	2
	6
	2

	Diamond (KFTO)
	2
	8
	3

	Diamond 11 (KF)
	4
	15
	5


