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1. INFORMATION ON EMERALD TURBO TECHNOLOGY 
 

The EMERALD TURBO technology of water purification and conditioning in the 

EMERALD device is based on the sequential processing of the  water flow being purified by 

metastable reducing agents and oxidizers electrochemically synthesized in a diaphragm 

electrochemical reactor in the form of gas-liquid mixtures which are dosed into the water flow under 

excess pressure.  

The integral stages of the technological process of water purification are mixing of a 

metastable gas-liquid medium of reducing agents with the purified water flow, retention of the water 

volume with reducing agents to complete coagulation, hydrate formation and flocculation reactions, 

subsequent filtration of water through a filter to remove organic and inorganic contaminants formed 

as a result of the interaction of metastable mixtures of reducing agents with water, mixing the water 

after filtration with a metastable gas-liquid medium of oxidizing agents, retention of the water 

volume with oxidizing agents to complete the oxidation reactions of organic and inorganic 

compounds, destroying microorganisms of all types and forms, and filtering the water through a 

filter to remove organic sediment and inorganic contaminants formed as a result of the interaction of 

a metastable mixture of oxidants with water.  

The number and composition of the introduced electrochemically synthesized reagents are 

regulated depending on the chemical composition of the water being purified by changing the 

current strength in the electrochemical reactor, the chemical composition of the auxiliary aqueous 

solution of electrolytes, the feed rate of the initial solutions into the electrode chambers of the 

reactor, the pressure drop across the diaphragm of the reactor and the dosed removal of excess active 

electrochemically synthesized reagents - catholyte or anolyte.  

The electrochemically activated gas-liquid medium of reducing agents is represented by the 

following main compounds: hydroxyl anion (OH-), superoxide - anion (О2-), peroxide anion 

(НО2-), molecular water anion - exciton (Н2О-), sodium hydroxide (NaOH), water (H2O). The gas 

phase of the catholyte is represented by moist hydrogen, which contains microdroplets of moisture 

saturated with highly active products of cathode reactions, including alkali metal hydrides. The 

concentration of monovalent metal hydroxides synthesized in the cathode chamber of the reactor of 

the electrochemical unit does not exceed 1 - 2 g/l. The pH value of the catholyte is in the range of 13 

- 14, which is due to the extremely high activity of the products of cathode electrochemical reaction.  

The products of nonequilibrium electrochemical reactions contained in microdroplets of 

gaseous electrolysis products, have physicochemical activity that significantly exceeds the 

corresponding values in comparison with liquid media - catholyte and anolyte. Experimental studies 

have shown that microdroplets of moisture in the gaseous products of anode and cathode reactions 

have an electric charge corresponding to the polarity of the electrode and contain highly active 
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metastable compounds that cannot exist in a large volume of water for more than a few fractions of a 

second. It has been found that wet gaseous products of anode and cathode electrochemical reactions 

are capable of changing the redox potential of water to values exceeding the water decomposition 

potentials characteristic of the limiting minimum and maximum pH values. So, when mixing fresh 

(with a mineralization of 0.25 g/l) tap water with gaseous products of cathode reactions obtained by 

electrolysis of the same water in the MB-11T-07 modular cell [Patent GB 2479286], ORP values 

equal to minus 900 millivolts on the scale of a normal hydrogen electrode, with an initial pH of 

water (before mixing) equal to 7.0, and a pH of water equal to 7.5, after mixing with gaseous 

products from the cathode chamber of the MB element. The values of the redox potential of the 

same fresh water were also obtained, exceeding 1400 mV on the scale of a normal hydrogen 

electrode at the water pH of 6.5, after mixing with gaseous products of electrochemical reactions 

obtained by electrolysis of the same water with a pH of 7.0 in modular element MB-11T-07.  

 The lifetime of metastable substances in microdroplets of wet electrolysis products in the 

absence of interaction with the external environment ranges from several seconds to several minutes 

and depends on the physicochemical conditions at the boundaries of the wet gas volume. 

Microdroplets of moisture have an electrical charge that keeps them at a distance from each other in 

a gas environment, preventing them from coming together. For cathode electrolysis products, such a 

medium is hydrogen, where the droplets are negatively charged, for anode products, chlorine, 

chlorine dioxide, oxygen, ozone, where the droplet charge is positive. When wet electrolysis gas is 

mixed with water, there occurs an instant reaction of interaction of highly active electrolysis 

products with water and substances dissolved in it.    

 It was found that the change in the ORP of water as a result of the introduction of gaseous or 

liquid products of cathode electrochemical treatment in a weight ratio of 1 part of the reagent per 1 

million parts of water, changes towards negative values by 300 - 800 mV, depending on the 

chemical composition of water. In this case, almost instantaneous coagulation of colloids is 

observed, which is due to a sharp change in the activity of the dispersion medium, accompanied by a 

decrease in the redox potential, in comparison with which the electrokinetic potential of colloidal 

particles is negligible. The rapid destabilization of colloidal suspensions (coagulation) is followed 

by the beginning of the flocculation process. The completion of the flocculation process with the 

formation of flakes and agglomerates of colloids occurs in the sediment layer of coagulated particles 

on the filter. Initial, after mixing with cathode or anode electrolysis products, anomalous values of 

the redox potential of water, as a rule, return to equilibrium ones or close to them after the filtration 

stage.    

 When purifying fresh water from underground or surface water sources, for which a standard 

purification scheme (coagulation, flocculation, sedimentation, filtration, disinfection) is optimal, a 
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sequential supply scheme is used before the first filter (F1) on the path of the purified water flow of 

the products of cathode electrochemical reactions, and before the second filter (F2) - on that of the 

products of anode electrochemical reactions. The process of water purification in the EMERALD 

device is shown schematically in Figure 1.   

 The key active ingredients of an electrochemically activated gas-liquid medium (anolyte) are 

a mixture of peroxide compounds - hydrogen peroxide (H2O2),  singlet molecular oxygen (1О2),  

озон (O3), atomic oxygen (O•) - and chlorine-oxygen compounds - hypochlorous acid (HClO), 

hypochlorite radical (ClO•),  chlorine dioxide (ClO2).  

All of these substances are eubiotics, i.e. are related to the internal environment of the body, since 

the processes of pinocytosis and lysis of bacteria in phagocytes are based on the electrochemical 

synthesis of such substances from blood plasma. 

Spontaneous decomposition of hydrogen 

peroxide in an aqueous medium is accompanied by 

the formation of compounds with very high 

antimicrobial activity (in parentheses are the 

corresponding chemical reactions): HO2- – 

hydroperoxide anion (H2O2 + OH- ® HO2- + H2O);  

О22- – peroxide anion  (OH- + HO2- ® O22- + H2O);   

О2-  – superoxide anion  (O22- + H2O2 ® O2- + OH- 

+ OH• ); НО2 • – hydrogen peroxide radical (НO• + 

H2O2 ® H2O + HO2•); HO2 – hydrogen superoxide  

(O2- + H2O ® HO2 + OH-). At the same time, the 

formation of an extremely reactive singlet oxygen is 

possible. 1О2 : (ClO- + H2O2 ® 1О2 + H2O + Cl- ). 

Phagocytosis of the molecular oxygen radical ion is 

known to participate in the reactions О2-; one of the 

ways of its formation can be the one described above. It is known that in an aqueous medium in the 

presence of НСlО and СlO– the formation of active free radicals is possible СlO•, Сl•, НО•: (HClO 

+ ClO- ® ClO• + Cl- + НO•).  Active hypochlorite radicals СlO• can take part in the reactions of 

formation of atomic oxygen (O•)   and hydroxyl radical (НO•):  СlO• + СlO- + ОН- ® Сl- + 2O• + 

ОН•.  Further development of the chain occurs during the formation of atomic chlorine:    OH• + Cl- 

® Cl• + OH-. The resulting radicals and the atomic oxygen take part in the destruction of 

microorganisms interacting with biopolymers capable of oxidation, for example, in accordance with 

Fig. 1. Scheme of water purification in the EMERALD 
HOME 1000 TURBO device 
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the following reactions:  RH2 + OH• ® RH• + H2O; RH2 + Cl• ® RH• + HCl;  RH2 + O• ® RH• + 

OH•.  

A metastable mixture of compounds formed during phagocytosis is a very effective 

means of destroying microorganisms, since it has many spontaneously realized opportunities for 

irreversible disruption of the vital functions of biopolymers of microorganisms at the level of 

electron transfer reactions. Metastable particles with different values of the electrochemical 

potential have a universal spectrum of action, i.e. are able to have a damaging effect on all large 

systematic groups of microorganisms (bacteria, mycobacteria, viruses, fungi, spores) without 

harming the cells of human tissues and other higher organisms, i.e. somatic animal cells in the 

multicellular system. 

With traditional methods of removing ferrous iron and manganese ions, aeration (oxidation 

by bubbling with air) is most often used; chlorine, ozone, and potassium permanganate are also used 

as oxidants in the process of mechanical filtration of water on sandy or anthracite loads. However, 

the effectiveness of these technologies is low, since the process of oxidation and formation of flakes 

is rather long when using reagents in a thermodynamically equilibrium state.     

With the participation of metastable compounds in the reactions, the oxidation process takes 

place almost instantly due to the high chemical activity of the substances and the catalytic properties 

of the electron-acceptor medium. Also, in the process of mixing the products of anode oxidation 

with water, oxidative destruction causes an almost instant elimination of microbial microflora of all 

types and forms (bacteria, mycobacteria, viruses, fungi, spores), microbial toxins, other organic 

compounds, including herbicides, pesticides, hormones, antibiotics and antidepressants. The 

destruction of living and inanimate organic matter occurs as a result of oxidation by the products of 

anode electrochemical reactions in a catalytically active medium. In particular, organic compounds 

of manganese and iron, which are difficult to remove from water, are effectively removed by mixing 

water with the products of anode synthesis.  
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2. PURPOSE 
 

EMERALD HOME 1000 TURBO Device is designed for purification and disinfection of 

fresh water in municipal and local water supply networks (artesian wells and surface water sources). 

EMERALD HOME 1000 TURBO Device can be used both as the main water purification system 

and in combination with other purification systems. The technology of water purification and 

conditioning in the EMERALD device is based on the sequential processing of the water flow to be 

purified with metastable reductants and oxidizers in the form of gas-liquid mixtures 

electrochemically synthesized in a diaphragm electrochemical reactor, which are dosed into the 

water flow under excess pressure in front of the corresponding filters. 

EMERALD HOME 1000 TURBO Device belongs to a new generation of high-performance 

compact systems for purification of fresh water from wells or surface water sources from iron, 

manganese, organic impurities, including microorganisms and microbial toxins.  

 
3. PRECAUTIONARY MEASURES 

 

 For normal operation of the EMERALD Device, it is necessary to follow the requirements 

for its operation and maintenance specified in this Operation Manual. 

Please read this manual carefully before using the Device. If you have any questions 

regarding the connection or operation of the EMERALD Device, please consult our authorized 

dealers or call our customer service. 

The Device is not intended for use by children, people with physical and mental disabilities, 

lacking the necessary experience and knowledge, except in cases of direct instruction by a person 

responsible for their safety. 

When using the electrical system, basic safety precautions should always be followed to 

reduce the risk of fire, electric shock and/or personal injury.  

Before operating the Device, make sure that all hydraulic and electrical connections are 

secure. Do not leave the running Device unattended; 

Materials a plumber uses for sealing the joints must not enter the Device. Avoid adding 

vegetable oil, petroleum jelly, or other lubricants, solvents, ammonia, alcohols, or strong cleaning 

solutions to the system. They can seriously damage the Device. 

Regular maintenance of the EMERALD Device should be carried out to wash the filter 

elements and electrochemical modules.  

  



 8 

Electrical safety measures 

The assemblage of the electrical outlet to connect the Device to the electric network must be 

carried out by qualified electricians in accordance with the laws in force in your country of 

residence.  

To prevent the risk of electric shock, do not place the Device near water or other liquid 

substances. The socket should not be located directly above the sink or in any other place where 

water can enter it. Before connecting to the power supply, make sure that the Device and all its 

elements are dry. During operation, all elements of the EMERALD Device must be dry and not 

leaking.  

For the proper functioning of the EMERALD Device, your outlet must be uninterrupted, 

have a working ground contact and be connected through a residual current device (RCD) or a 

differential circuit breaker with a rated leakage current of 30 mA! 

Be sure to disconnect the Device from the power supply during long breaks in operation. Do 

not use any other power supply or adapter in place of the supplied power cord. Check the power 

cord, power plug, and the Device itself for damage. If any damage is found, please contact the 

nearest service center for examination or repair of the Device. 

Incorrect connection to the electric network supply can lead to the risk of electric shock.  

In order to avoid accidents, it is strictly forbidden to carry out any repair/maintenance work 

without disconnecting the Device from the electric network! 

 

Additional Security Measures 

Use only spare parts approved by the manufacturer.  

Do not use the Device for purposes other than those intended. Do not use the Device 

outdoors. Do not use the Device for water desalination.  

Do not disassemble or repair the Device yourself. Contact an authorized service center. In 

order to reduce the risk of fire or electric shock, it is strongly recommended not to disassemble the 

electronic components of the system.  

Avoid rough handling of the Device, do not drop or hit it. Do not store or transport the 

Device with residual water at an ambient temperature below 0°C. Use Device only in vertical 

position. 
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4. OPERATING CONDITIONS 
  

Installation site requirements 
 EMERALD Device should be located and operated in a heated room with the possibility of maintenance 
on an area of 1.0 - 2.0 sq. m. Additional equipment (pressure boosting station and storage tank) can be 
placed in the same or in an adjacent room.  
Temperature n the 
room 

from 15 to 25 °С 

Air humidity (relative) Up to 85% (at 25°С) 
Air exchange Exhaust or supply and exhaust ventilation with at least one change of air in the 

room in 12 hours 
Sewerage The presence of sewage 
Electrical Requirements 
Rated voltage 220 V/50 Hz 
Supply voltage 
tolerances 

± 10% 

Number of phases  One (1L, N, PE). The presence of a grounding contact is required. 
Maximum power for 
calculating the supply 
electrical network 

0.5 kW (per one EMERALD HOME 1000 TURBO device) 

Inlet water requirements (main flow 300 - 1000 l/h) 
Quality Fresh water from surface or underground water sources 
Water pressure at the 
inlet to the device 

from 2.0 to 6.0 bar 

Source water 
temperature 

from 4 to 20 °С 

Requirements for auxiliary electrolyte solution 
Chemical composition Distilled water in accordance with GOST 6709-72 

Tableted sodium chloride for regeneration of ion-exchange filters (cation-
exchange materials) TU 9192-001-55898695-01, 3 - 5 g/l 
Hydrochloric acid (30-38%), 5 - 10 ml/l (1.5 - 3.0 g HCl per 1 liter) to the pH of 
the auxiliary solution in the range of 1.2 - 1.5 units   
Note: it is allowed to use evaporated food salt (Extra) GOST R 51574.   

Consumption volume 
of solution 

From 0.8 to 2.0 liters per 1 cub. meter of purified water 

Operating mode 
Continuous or repeatedly intermittent with stop intervals from 5 minutes to 24 hours. Depending on the 
required amount of purified water.   
  

 
 
 
 
 

  



 10 

 
5. SPECIFICATIONS  

  
Purified water capacity, l/h 300 - 1000 
Consumption of auxiliary electrolyte solution, l/h 0.8 – 2.0 
Power consumed by device at rated operating mode, W, no more 300 
Nominal value at the reactor of the electrochemical unit:  
Current (A) / Voltage (V) 

  
2 - 8 / 4 - 15 

Water consumption in drainage, l/h 20-40 
Total water consumption, no more, l/h 1000 
Net weight, kg 42 
Overall dimensions, WxHxD, mm 600х1300х500 
 

6. CONTENTS OF DELIVERY 
 

 Name Number, it. 
1 EMERALD HOME 1000 TURBO Device  1 
2 Set of connecting fittings and hoses 1 
3 Set of cables for connecting level sensors 1 
4 Level sensors 2 
5 Passport and operation manual 1 

 
7. DESIGN AND FUNCTION 

            
 The general view of the device is shown in Fig. 2. Fig. 3 shows the hydraulic circuit diagram 

of the device. The device is mounted on a frame equipped with wheels for easy movement within 

the length of the hydraulic and electrical lines connecting it to the corresponding connecting devices 

at the site of operation. 

The prepared aqueous solution of electrolytes is fed by peristaltic pumps (Pm1 and Pm2) to 

the electrochemical unit of the device, where they are processed in the cathode and anode chambers 

of the electrochemical module (MB - Bakhir Module) with the subsequent use of the products in the 

technological process of water purification and disinfection. 

The feed water flow after pre-filtration (F0) and pressure stabilization (PR) with a preset 

flow (V1) is sequentially processed by the products of cathode reactions (Mix1), followed by 

filtration (F1) and processing by the products of anode reactions (Mix2), followed by filtration (F2), 

after which it is sent to the consumer. 
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Fig. 2. General view of EMERALD HOME 1000 TURBO device. 

 

    The supply of the gas-liquid mixture of highly active products of cathode reduction from the 

catholyte separator (S) to the Mix1 cathode mixer is provided by the Pm3 pump of the 

electrochemical unit of the water purification system. In the Mix1 mixer, during mixing with the 

water flow, the reaction of the interaction of active products of cathode reduction with substances 

dissolved in water takes place.  
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Fig. 3. Hydraulic circuit diagram of EMERALD HOME 1000 TURBO device. 

 

Since electrochemically activated products of cathode reduction have abnormal chemical 

reactivity and catalytic ability, the rate of their interaction with substances dissolved in water is 

many times higher than that of interaction of solutions of stable chemicals that are usually applied in 

standard water purification technologies.  

 In the Mix1 mixer, there are reactions forming insoluble hydroxides of multivalent metals, 

which include heavy metals, as well as the reactions forming hydroxides of iron, manganese, 

strontium, nickel, aluminum, calcium, magnesium. The generalized reaction of the formation of 

insoluble metal hydroxides is described by the equation:   

Men+ + n(OH-)   ®  Me(OH)n, 

where “Me” is a multivalent metal ion; “n” is the valence of the metal ion.  

 Water-insoluble flakes and microcrystals of heavy metal hydroxides, as well as hydroxides 

of iron, manganese, copper, zinc, calcium, magnesium have a very high sorption capacity and form 

complex compounds with various organic compounds dissolved in water. Entering the cathode filter 

F1 (for this scheme of the purification system), a significant part of the insoluble hydroxides of 

multivalent metals in the form of micro-flakes with adsorbed organic compounds is retained in the 
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filtering charge of the F1 filter - cartridge or with quartz sand loading. The retention of the colloidal 

fraction on the F1 cathode filter is achieved due to the electrokinetic effect in the newly formed 

hydroxide layer. The hydroxide sediment on the filtering surface of the filter loading under 

conditions of a high reduction potential of the medium is compacted with the formation of an 

electron-donor porous structure, its backbone being formed under conditions of strong electrostatic 

interaction of solid sediment particles forming an electro-sorption layer. When water is filtered 

through this layer formed on a filtering surface of any nature, colloidal particles of hydroxides with 

organic compounds adsorbed on their surface are almost completely removed from the water.   

 Predominantly on such filtering electrosorption layers, organic compounds with neutral or 

positive charges of the hydrated regions of the molecules are removed.  

 Under the pressure developed by the dosing pump Pm2, the gas-liquid mixture of oxidants 

enters the Mix2 mixer through the optical indicator OI4, which is required to adjust the Pm2 pump 

delivery and control its operation. Mixing the electrochemically activated gas-liquid medium of 

oxidants with the water flow in the Mix2 mixer causes the processes of oxidation of organic 

compounds, destruction of microflora of all types and forms and destructive chemical modification 

of stubborn organic compounds of iron and manganese, preparing them for removal on the F2 filter.   

Traditional methods of removing ferrous iron and manganese ions most often use aeration 

(oxidation by bubbling with air); chlorine, ozone, and potassium permanganate are also used as 

oxidants in the process of mechanical filtration of water on sandy or anthracite loads. However, the 

effectiveness of these technologies is low, since the process of oxidation and formation of flakes is 

rather long when using reagents in a thermodynamically equilibrium state.     

With the participation of metastable compounds in the reactions, the oxidation process 

occurs almost instantly due to the high chemical activity of the substances and the catalytic 

properties of the electron-acceptor medium. Also, in the process of mixing the products of anode 

oxidation with water, microbial microflora of all types and forms (bacteria, mycobacteria, viruses, 

fungi, spores), microbial toxins, other organic compounds, including herbicides, pesticides, 

hormones, antibiotics and antidepressants, are eliminated almost instantly by oxidative destruction. 

The destruction of living and inanimate organic matter occurs as a result of oxidation by the 

products of anode electrochemical reactions in a catalytically active medium. In particular, organic 

manganese and iron, which are difficult to remove from water, are effectively removed by mixing 

water with the products of anode synthesis: 

2Fe(OH)2  - 2e ®  Fe2O3 + Н2О + Н+; Mn2+ + 3H2O - 2e ® Mn2O3 + 6Н+;   

Fe(OH)2 + H2O -  e ®  Fe(OH)3 + Н+; Mn2+ + 2H2O - 2e ® MnO2 + 4Н+;    

Mn2+ + O3 + H2O ® MnO(OH)2 + Н+ + O2; Mn2+ + O3 + H2O ® MnO2 + Н+ + O2.   
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8. MAIN DEVICE UNITS. 
 

8.1. Electrochemical unit 

 
The electrochemical unit is located on the front panel of the device. The main parts of the 

electrochemical unit are shown in figure 4. 

 

 

1 – connector for power supply of optical 

indicators backlight (OI1 – OI4); 2 – cable 

for connecting the MB-11T electrochemical 

module to the power supply; 3 – tee-joint;  

4 – assembly of optical indicators (OI1 

catholyte outlet "blue", OI2  cathode 

reduction products sampling "yellow", OI3 

catholyte circulation "green", OI4 anolyte 

outlet "red"); 5 – catholyte separator (S); 6 – 

cathode circuit heat-exchange separator 

(TS1); 7 – electrochemical module MB-11Т 

(МВ);  

8 – anode circuit heat-exchange separator 

(TS2);  

9 – 16 – electrochemical unit connection 

nipples (9 - C1, 10 – C2, 11 – C3, 12 – C4, 13 

– C5, 14 – C6, 15 – C7, 16 – C8). 

 

Fig.4. EMERALD HOME 1000 TURBO device 
Electrochemical (ECA) unit. 
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8.2. Hydraulic unit  

 
 Figure 5 shows the elements of the hydraulic unit of the device. Most of the elements of the 

hydraulic unit are located on the back panel of the device. 

 

 
 

Fig. 5. Hydraulic unit o the EMERALD HOME 1000 TURBO device (back panel). 
 

1 - Source water inlet / Sump filter (F0); 2 - Solenoid valve (SV); 3 - Water pressure regulator (PR); 

4 - Tap (valve) of the auxiliary water flow (V2); 5 - Valve, main flow regulator (V1); 6 - Cathode 

mixer (Mix1); 7 - Filter (F1); 8 - Anode mixer (Mix2); 9 - Filter (F2); 10 - Outlet of purified water; 

11 - Drainage outlet; 12 - Inlet of the working electrolyte solution; 13 - Pump for circulation of 

catholyte (Pm4). 
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Fig. 6. Hydraulic unit of the EMERALD HOME 1000 TURBO device (front panel). 
 
 

14 - Rotameter of the treated water flow; 15 - flow sensor (FS); 16 - Rotameter of the auxiliary 

water flow (Drainage); 17 - Manometer (M0); 18 - Manometer (M1); 19 - Plug of the main flow 

control valve (V1); 20 - Manometer (M2); 21 - Pump for supplying electrolyte to the cathode circuit 

(Pm1); 22 - Pump for supplying electrolyte to the anode circuit (Pm2); 23 - Pump for supplying 

products of cathode reduction (Pm3). 
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8.3. Device power supply 

 
 The device electrochemical unit uses a laboratory power supply unit (power supply) 

MAISHENG MS3010D (30 V, 10 A). 

 
MAISHENG MS3010D SPECIFICATIONS 

 
Output voltage 0 - 30 V (adjustable) 
Output current 0 - 10 A (adjustable) 
Output power 300 W  
Protection:  
OVP (overvoltage protection) yes 
OCP (Over Current Protection) yes  
OTP (overheating protection) yes  
Display 2 LED 3-digit displays 
Built-in cooling fan yes  
Screen backlight yes  
Working temperature 0°С - +40°С  
Storage temperature -20°С - +80°С  
Dimensions  260 х 155 х 125 mm 
Weight 2.4 kg  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 7. MAISHENG MS3010D power supply 
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8.4. Device control unit 

 
 
 The control unit is located in a protective plastic box at the front at the top of the device. On 

the front panel of the unit there are control toggle switches and a power supply circuit breaker. On 

the side panel of the unit there are connectors for connecting external sensors. 

The control unit is responsible for the device automatic operation, it monitors emergency situations. 

 
 
 
 
 

 
 

Fig. 8. Device control unit. 
 

 

1 – Toggle switch for forced activation of the pump for supplying solution to the cathode circuit 

(Pm1); 2 - Toggle switch for forced activation of the solution supply pump to the anode circuit 

(Pm2); 3 - Toggle switch for forced activation of the cathode reduction products supply pump 

(Pm3); 4 - Toggle switch for forced activation of the catholyte circulation pump (Pm4); 5 - Capacity 

regulator of the catholyte circulation pump (increase counterclockwise); 6 - Toggle switch for 

general inclusion of device (protective differential circuit breaker); 7 - Toggle switch for forced 

activation (opening) of the water inlet valve (SV); 8 - Toggle switch for forced activation of the 

reactor power supply; 9 - Connector for the upper level sensor of the storage tank (UPP); 10 - 

Connector for the sensor of the lower level of the storage tank (LOW). 
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8.5. Pumps 

 
 To dispense working solutions into the device electrochemical reactor and to ensure the 

supply of electrolysis products into the treated water flow peristaltic pumps Etatron B3-V PER 4 – 3 

are used. 

 
Pump Etatron B3-V PER 4-3 technical data 

 

Displacement Head Dimentions Weight kg Working hose Power 

4 l/hour 3 atm 30х137х109 0.7 ∅ 4.8х9.6 
SANTOPRENE® 6 W 

 
Fig. 9. Peristaltic pump Etatron B3-V PER. 

 
 

 A diaphragm pump KNF 60 KTDC 24VDC is used to circulate the catholyte along the 

cathode circuit of the device reactor. 

 
 

Fig. 10. Diaphragm pump KNF 60 KTDC. 
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9. GETTING STARTED 
 

8.1. Place the Device in a ventilated, heated room, on a flat surface, in the immediate vicinity of a 

pressure source of water, drain into the sewer and power outlets. 

8.2. Connect the device to the water supply line (the supply line of the original purified water). To 

connect, use a flexible hose with a ½ "union nut with an inner diameter of at least 7 mm. Connection 

is made to the WATER IN on the back of the device. 

8.3. Connect the DRAIN output to the sewerage system. To connect, use the flexible PVC hose 

included in the delivery. 

8.4. Connect the PURE WATER OUT to the storage tank. Use a flexible hose or pipes with an 

internal diameter of at least 16 mm for connection. 

8.5. Lower the inlet hose of the working electrolyte into a container with the prepared working 

solution. 

8.6. Connect the device power cable to the 220V / 50Hz electrical network. When connecting, use 

standard connectors designed for a current of at least 10A. 

A grounding contact is mandatory! 

8.7. Connect the storage tank level sensors to the corresponding connectors of the control unit. 

 
9.1. Preparation of working electrolyte solution  

 

 One of the conditions for the efficiency and reliability of EMERALD devices is the use of 

high-quality reagents for the preparation of electrolyte solutions. 

To prepare a working electrolyte solution, it is necessary to use evaporated food salt (extra) GOST R 

51574 or tableted salt for the regeneration of cation-exchange materials TU 9192-001-55898695-01. 

 It is not allowed to use rock salt for the preparation of a working salt solution because of the 

high content of impurities ("hardness salts") and organic compounds in it that negatively affect the 

operation of the electrochemical reactor, and the use of iodized salt is also contraindicated. 

 To prepare a working electrolyte solution, it is necessary to use hydrochloric acid HCl 

(analytical grade not inhibited by GOST 3118-77, 30 - 38%). 

 Specially prepared demineralized or distilled water is used to dissolve salt and acid. 

 The solution is prepared in an amount (volume) of 0.8 - 2 liters per hour of device operation 

or per 1 m3 of treated, purified water. One liter of distillate dissolves 3-5 grams of sodium chloride 

and 5-10 ml of hydrochloric acid with a concentration of 30 - 38% to the pH of the auxiliary solution 

in the range of 1.2 - 1.5 units.   
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10.  START-UP AND ADJUSTMENT OF DEVICE 
 

9.1.  Open the external water supply tap to the device. 

Turn off the power source of the electrochemical unit (reactor) during the adjustment. 

The switch is on the front panel of the source. 

9.2. Apply the general power supply with the POWER differential automatic switch. 

9.3. Using the pressure regulator (PR), set the inlet water pressure to the device within the 

range of 1.0–1.5 bar. The control is carried out using the M0 manometer. 

9.4. Using the valve (V1), adjust the flow rate within the range of 500–800 l/h. The control 

should be carried out according to the readings of the flow meter (R1). 

9.5. Using the valve (V2), adjust the process water discharge into the drain in the amount of 

10 - 20 liters per hour. The control should be carried out according to the readings of the flow meter 

(R2). 

9.6. In the mode of maximum pump performance (Pm1, Pm2), fill the corresponding 

chambers of the device and electrochemical unit (reactor) with electrolyte. The control is carried out 

visually, guided by the filling with liquid of the tubes passing through the optical indicators (OI1 

and OI4). 

9.7. Switch on the power source and use the power supply current and voltage regulators to 

set the operating parameters of the power supply of the Device reactor: 9-10 Volts / 3-4 Amperes. 

The source mode is current stabilization, which means that the voltage knob must be set 

approximately at a voltage value of 9-10 volts (1/3 of the scale). 

9.8. Adjust the supply of electrolyte solution within 0.2 - 0.3 liter for each chamber of the 

reactor (2-3 divisions of the scale of the metering pump capacity). 

 
 

11. TURNING OFF DEVICE  
 

10.1. Disconnect the general power supply to the device by means of the POWER 

differential circuit breaker. 

10.2. Close the external water supply valve to the device. 
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12. DEVICE MAINTENANCE 
 
 Maintenance of the device consists in regular replacement of the F1 and F2 mechanical filter 

cartridges. 

 

 The frequency of maintenance of individual units of the device depends on the 

individual conditions of its operation, is determined by the responsible representative of the 

Manufacturer (Supplier) during adjustment and initial maintenance. 

 
13. TRANSPORTATION AND STORAGE 

 
12.1. Before transporting, completely drain the device. 

12.2. The device in the manufacturer’s crate should be transported by closed vehicles at the 

temperature from 5 to 40°C and a relative humidity of not higher than 80% at 25°C.  

12.3. The device in the manufacturer’s crate should be stored in a heated ventilated room at an 

ambient temperature of 5 to 40°C and a relative humidity not higher than 80% at 25° C.  

 

14. MANUFACTURER'S WARRANTY 
 

13.1. The manufacturer guarantees the operability of the device subject to the conditions of 

transportation, storage, connection and operation of the consumer.  

13.2. The warranty period of operation of the device is 2 year from the date of sale. 
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15. ACCEPTANCE AND SALE CERTIFICATE 
 

 EMERALD HOME 1000 TURBO Device (shortened name EMERALD) complies with Tech. cond. 
№ 28.29.12-001-19313776-2018 and is recognized as serviceable.  
 

 
 
 

 
MANUFACTURER: 

EMERALD ECOTECHNOLOGIES Limited Liability Company (abbreviated name EMERALD 
ECOTECHNOLOGIES LLC) 

 600035, Russia, Vladimir city, Kuibysheva street, 26A 

 
 
 
 
 
 

 EMERALD HOME 1000 TURBO Device (shortened name EMERALD) is manufactured by 
EMERALD ECOTECHNOLOGIES LLC. The company EMERALD ECOTECHNOLOGIES LLC has the 
exclusive rights to manufacture EMERALD Devices, as well as to carry out their service and warranty 
maintenance. The company EMERALD ECOTECHNOLOGIES LLC has the exclusive right to transfer to its 
official trading partners all the necessary powers for the sale of EMERALD Devices, as well as for their 
service and warranty maintenance.  

  

Factory number  
Release date  
Quality control tes  

For service and warranty issues, please contact: 
 

EMERALD ECOTECHNOLOGIES Limited Liability Company 

600035, Russia, Vladimir city, Kuibysheva street, 26A 

Tel.: 8 (495) 928-77-71;  E-mail: info@emerald.eco; 
 

Website: www.emerald.eco 

WARRANTY CARD 
 
 
Date of sale____________________ 
 
Shop stamp ____________________ 

L.S.                                                            

Electronic version of this document is 
available by the link below: 
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APPENDIX № 1. CERTIFICATES 

 
 
1. CE CERTIFICATE OF CONFORMITY OF THE EUROPEAN UNION 
 

 
 
2. RoHS EUROPEAN UNION DECLARATION OF CONFORMITY 
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3. ISO 9001-2015 CERTIFICATE OF CONFORMITY OF THE QUALITY MANAGEMENT SYSTEM 
 

 
4. ЕАС CERTIFICATE OF CONFORMITY OF THE EAEU CUSTOMS UNION 

 
 
 
 
 
 
 



 

  

5. HYGIENIC CERTIFICATE, EXPERTS’ REPORT FROM RUSSIAN GOVERNMENT OFFICIALS 
(ROSPOTREBNADZOR) 
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7. ЕАС DECLARATION OF CONFORMITY OF THE EAEU CUSTOMS UNION

6. VOLUNTARY CERTIFICATE OF COMPLIANCE GOST R
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