
Note / Disclaimer:
The chemical formulas shown in these pages are a "chemical shorthand" developed by chemists to represent our 
understanding of what is actually going on in the water. The actual processes are more complicated, involving other 
compounds than distilled water, and pure elements and compounds. Also, subscripting, superscripting, and some 
symbols are difficult to render in HTML and are therefore not entirely accurate on this page.

Differences between Free Chlorine and Total Chlorine:
Chlorine in water may be present in two forms, free and combined. Free chlorine does the hard work of 
killing bacteria and oxidizing contaminants. When you add chlorine to water, you are actually adding free 
chlorine. When the free chlorine combines with contaminants, it becomes combined chlorine, or 
chloramines. In water, this form of chlorine has very little sanitizing ability, and no oxidizing ability. Total 
chlorine is just the sum of both combined chlorine and free chlorine.

Differences between Hypochlorous Acid (HOCl) & Hypochlorite Ion (OCl-)

Hypochlorite Ion (OCl-)
The species of chlorine resulting from dissociation (splitting up) of hypochlorous acid (HOCl) into its 
constituent parts H+ and OCl- (Hypochlorite Ion).
This happens if the pH is too high - if it is too low the hypochlorous acid dissociates into molecular 
chlorine (CL2).
Hypochlorite ion is a poor disinfectant because the negative charge creates an obstacle to 
penetrating the wall of the cell.
Hypochlorous acid is 100 times faster than hypochlorite ion in killing a microorganism.

Hypochlorous Acid:
HOCl = Free Chlorine = FAC= Free active/available Chlorine
Also known as free chlorine. It is formed when calcium hypochlorite, dichlor, trichlor or chlorine 
gas are mixed with water and dissociate.
This is the main pool water and other type of water disinfectant.

Hypochlorous acid acts as:
1. a sanitiser killing potentially harmful bacteria and microorganisms. It can enter a cell's wall and 

upset its protein and enzyme function,
2. an oxidising agent eliminating organic and inorganic impurities by a process similar to 

combustion, e.g it burns out pollution introduced by bathers such as sweat and urine for example 
in the swimming pool water area.

Useful amounts of hypochlorous acid can only be obtained if:
1. the stabiliser level is not too high
2. the pH-value is within certain limits, see pH-values and concentrations in the table below:

pH-value: 8,0 7,8 7,5 7,2 7,0 6,0 5,0

% as HOCl:

% as OCl-:

22 33 48 66 72 96 100

78 67 52 34 28 4 0
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The hypochlorite ion has a higher oxidation potential than hypochlorous acid, yet hypochlorous 
acid is a better disinfectant.
The fact that hypochlorous acid has no charge allows it to penetrate microbial cell walls easier.
Therefore, the lower the pH, the better disinfecting power of a chlorine solution due to 
hypochlorous acid formation. The hypochlorite ion is overall more reactive, being harder on 
membranes and other materials of construction.

HOCl / OCl- Chemistry
When pure molecular chlorine is added to water, it forms hypochlorous acid and hydrochloric acid:

Cl2 + H2O --> HOCl + HCl
1. Hypochlorous acid (HOCl) is the stronger form of free chlorine,
2. and hydrochloric acid (HCl) lowers pH and alkalinity.

Hypochlorous acid further dissociates to hypochlorite ion OCl–, the weaker form of free chlorine) 
and free hydrogen (H+):

HOCl --> OCl– + H+

This dissociation is reversable, and pH driven.
As HOCl is used to kill algae / microrganisms, or as it evaporates, OCl– shifts back to HOCl to maintain 
the pH–mandated equilibrium.

Representative pH levels and their corresponding percentages of HOCl and OCl– are:

pH-value:

% as HOCl:

% as OCl-:

8,0 7,8 7,5 7,2 7,0 6,0 5,0

22 33 48 66 72 96 100

78 67 52 34 28 4 0

The full equation may be represented like this:

Cl2 + H2O --> HOCl + HCl

HOCl --> OCl– + H+

1. HOCl is, of course, the “active ingredient”.

2. The OCl– is a bank, or reservoir of less active chlorine.

Misunderstandings and Myths

A common pool industry myth is that when HOCl is used in a pool only OCl– remains. In reality, when 
HOCl is used, OCl– immediately converts back to HOCl to maintain the percentage division mandated by 
the pH. Although the actual reactions in water may be complex, a few illustrations in simplified language 
may help to describe what happens.
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For example, if a pool contained 3 ppm total free available chlorine at a pH of 7.5, there would be about 
1.5 ppm HOCl and 1.5 OCl–. If 1 ppm chlorine demand is introduced into the water, the myth would have 
us believe that as the demand is met, the HOCl is lowered to 0.5 ppm with the OCl– remaining at 1.5 
ppm.
Assuming the pH to be unchanged, what actually happens is that the total chlorine is lowered to 2 ppm, 
the HOCl is lowered to 1 ppm, and the OCl– is lowered to 1 ppm. This happens even though it may have 
actually been only the faster and more potent HOCl that satisfied the chlorine demand. The subsequent 
shift of 0.5 OCl– to HOCl is virtually instantaneous.
The illustrations on the next page will demonstrate that:

Illustration 1 above: Example one with one ppm chlorine demand, see explanation page before

If, under the same circumstances, 2 ppm chlorine demand were introduced to the pool, the 3 ppm total 
chlorine is still sufficient to satisfy the demand. Since part of the OCl– may be used in the process, the 
kill rate may be slightly slower, but the demand is met. The remaining 1 ppm of chlorine in the pool shifts 
almost immediately to 0.5 HOCl and 0.5 OCl–. That illustrates the following picture

Illustration 2 above: Example one with one ppm chlorine demand

Important initial information for the use of Neutral Anolyt, for e.g. shrimp farming - page 3 of 12 pages

Based on articles from Envirolyte Industries Int. Ltd. Tallinn, Estonia. More information @ www.aquacentrum.de

http://www.aquacentrum.de/shop/de/69-industrie-ionisierer
http://www.aquacentrum.de/shop/de/69-industrie-ionisierer


Missunderstanding: Free Chlorine is not les effective at higher pH-Levels
Another myth or misunderstanding is that at higher pH levels chlorine is less effective.
Actually, pH does not so much control chlorine’s effectiveness, but rather the percentage of chlorine in 
its most effective form (HOCl).
Thus, if the target HOCl level in a pool is 2 ppm, examples of how that target level can be met include 
maintaining 3 ppm total chlorine (pH 7.2, HOCl 2.0, OCl– 1.0), 4 ppm total chlorine (pH 7.5, HOCl 2.0, 
OCl– 2.0), or 6 ppm total chlorine (pH 7.8, HOCl 2.0, OCl– 4.0).

Following some important general information:
• The more acidic the neat (pure) anolyt the water, the more Cl2 is found in the anolyt.

As the pH-range of the Envirolyte Neutral Anloyt devices is between pH 6 and 8, less Cl2 is found in 
the Neutral Anolyt compared with Acidic Anolyt ranging between pH1,9 to pH3,5 . For this and many 
other reasons, the Neutral Anolyt is mostly the better alternative than the Acidic Anolyt

• The ORP levels change only, when the anolyt and the mixed water, that needs to be desinfected have 
different pH-values. The higher the diffrence between the pH-values, the more the diffrence in the 
ORP. The higher the pH-values of the water, where the Anloyt is solved, the lower the ORP

• In order to set up the system, one has to desinfect properly according the concentrations and detailed 
steps we recommend on page 8.

• Once the system is completely desinfected, the residual FAC is the most important value. If there is a 
residual FAC between 0,1 mg to 0,25 mg in the water, which needs to be continously desinfected, the 
system should be protected from bacteria, virus and other type of harmful microorganisms. The trick of 
the game is, to find out, how much ORP and FAC the system is capable to accept, the higher these 
values, the faster and more sure all harmful microorganisms and viruses will be killed.

• As long the concentrations of the FAC is below 20mg/L (20ppm) in the water, there will be no 
unpleasent odor or taste in the water, as no reaction between aromatic compounds and the FAC will 
take place, and thus, no Chlorinephenols will be developed.
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Chemical methods for determination of FAC concentrations in Anloyt
For fast measuring the FAC of neat (pure) ANK: Add in 10 ml ANK a few crystals of Potassium Iodine 
(KI). With the following colour card compare the amount of FAC in the Anloyt. 400 - 500 mg/l is aimed.

100 mg/L FAC 200 mg/L FAC 300 mg/L FAC 400 mg/L FAC 500 mg/L FAC 600 mg/L FAC

Following a more detailed measurement of the FAC in neat (pure) Anolyt:

1. Reagents
• Potassium iodide (chemically pure) KI – available in chemical shops
• Distilled water H2O – available in chemical shops or can be prepared

• 1 (N) normal Sulfuric acid H2SO4 - 96% concentrated Sulfuric acid is available in chemical shops

• 0.1 (N) normal solution of Thiosulfate sodium (sodium thiosulfate) Na2S2O3·5H2O

• standard titer is available in chemical shops

2. Preparation of reagents.
Preparation of 1 (N) normal solution of Sulfuric acid H2SO4:
Carefully add 27 ml of concentrated sulfuric acid (96%) to 750 ml of distilled water. Cool it down and 
bring the mix solution up to 1 liter by carefully adding necessary amount of distilled water.
Preparation of 0.1 (N) normal solution of Thiosulfate sodium (sodium thiosulfate) Na2S2O3·5H2O:
Dissolve standard titer flask of Thiosulfate sodium (sodium thiosulfate) Na2S2O3·5H2O in 0.5 liters of 
distilled water. Bring the mix solution up to 1 liter by adding the necessary amount of distilled water.

3. Analysis.
Pore in a glass flask 10 ml of Anloyt. Add to Anloyt some potassium iodide and stir it. The mix will 
become brown. Add to the mixture of Anloyt and potassium iodine 50 ml of 1 (N) normal solution of 
sulfuric acid and stir it thoroughly. Take with a dropper 2 ml of 0.1 (N) normal solution of Thiosulfate 
sodium (sodium thiosulfate) Na2S2O3·5H2O and slowly (drop by drop) start adding it into the flask until 
the brown solution in the flask becomes transparent. The volume of 0.1 (N) normal solution of 
Thiosulfate sodium (sodium thiosulfate) Na2S2O3·5H2O you need to spare to achieve full transparency 
of the mix solution in the flask corresponds to a certain amount of FAC in Anloyt what can be seen from 
this table:

Volume sodium thiosulfate corresponds to FAC (Free available / active Chlorine)
0,58 ml 200 mg/l
0,85 ml 300 mg/l
1,40 ml 500 mg/l
2,00 ml 700 mg/l
2,10 ml 750 mg/l
2,25 ml 800 mg/l
2,40 ml 850 mg/l
2,50 ml 900 mg/l
3,00 ml 1065 mg/l
3,50 ml 1240 mg/l
4,00 ml 1420 mg/l
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Application of Neutral Anolyt in Shrimp Farming
World shrimp farming has grown into a multi-billion dollar industry, creating hundreds of thousands of 
jobs and much needed foreign trade and hard currency income in many countries. However, the industry 
is plagued with disease and water quality problems which have become the major obstacles to the future 
of shrimp farming.
Shrimp Farms and Shrimp Hatcheries lack defenses against rampaging Protozoa, Fungi and Bacteria, 
with Viral Diseases posing the greatest threat. Hundreds of researchers in dozens of countries and 
thousands of shrimp farmers are seeking new technologies to control disease and improve production.

Envirolyte Industries has solved the problems by developing the world’s most advanced method of 
shrimp farming which is used primarily in Malaysia, Thailand, China and India.
The process begins with treatment of the Shrimp Pond Water with Anloyt to eliminate all viruses, 
bacteria and other harmful micro-organisms.
The initial disinfection of Shrimp Pond Water with Anloyt and daily disinfecting of freshly added water 
controls the problems of disease. During the past 3 years, test results in Malaysia and Thailand 
document a shrimp survival rate of over 90%.
The shrimp growth cycle has been shortened from 120-160 days to 110 days with much larger 
physical size of the shrimp and an increased production rate of 3 to 4 tons per hectare, versus 
previous harvests that averaged only 1.5 tons per hectare.

Envirolyte EL-1200 at a 
medium-scale Shrimp 
Hatchery in Malaysia

Use of an Envirolyte EL-1200 
at a Shrimp Hachery in 
Malaysia

On-site generation of Anloyt 
by Envirolyte EL-1600 at a 
Shrimp Farm in Malaysia

In summation, the Envirolyte process:
• Totally eliminates the use of antibiotics providing control of Viral and Bacterial Diseases in all phases of 

Shrimp Farming and Shrimp processing.
• Provides ideal quality water for Shrimp Farming, with control of pH and algae growth.
• Increases the shrimp survival rate to over 90%.
• Provides better feed conversion, increased assimilation and much larger physical size

of the shrimp.
• And many more advantages such as easy, safe and cheap On-Site production of Anolyt, ect...

For further information, please see also:

http://www.aquacentrum.de/shop/de/69-industrie-ionisierer 

Important initial information for the use of Neutral Anolyt, for e.g. shrimp farming - page 6 of 12 pages

Based on articles from Envirolyte Industries Int. Ltd. Tallinn, Estonia. More information @ www.aquacentrum.de

http://www.aquacentrum.de/shop/de/69-industrie-ionisierer
http://www.aquacentrum.de/shop/de/69-industrie-ionisierer
http://www.aquacentrum.de/shop/de/69-industrie-ionisierer
http://www.aquacentrum.de/shop/de/69-industrie-ionisierer


Disinfecting Shrimp Feed with 
Anloyt 
Like this, the Anolyt can enter the  
shrimps body and help to protect 
against harmful bacteria and 
virus.

Mechanical dispensing of Shrimp Feed after treatment 
with Anloyt to eliminate sources of infection, improve 
the quality of the Shrimp Feed and provide better food 
conversion with stimulation, faster growth, lower 
mortality and improved water quality.

• The introduction of Envirolyte units and activated solutions to the Shrimp industry definitely marks 
a break-trough in shrimp production. With the new technique when all phases of shrimp growing 
become more reliable - and they will - the production of farm-raised shrimp will take another leap 
forward. 

• Diseases represent the biggest obstacle to the future of shrimp farming. Farms and hatcheries 
have few defences against rampaging protozoa, fungi and bacteria, but it's viral diseases that pose 
the greatest threat. Disinfecting of the water with Anloyt at the time when it is stored in the pond 
and daily disinfecting of the freshly added water is an effective way to solve the problem of the 
diseases

• Daily disinfecting of hatchery water is a part of an effort to execute an ecosystem approach which 
eventually pays off with stronger post larvae due to its close approximation of natural conditions 
and the absents of therapeutics.

• Treatment of the prawn feed with Anloyt offers several advantages: better feed conversion, faster 
growth, lower mortalities, and improved water quality.

• Daily disinfecting of hatchery water is a part of an effort to execute an ecosystem approach which 
eventually pays off with stronger post larvae due to its close approximation of natural conditions 
and the absents of therapeutics.

• After Anloyt treatment feed becomes moist as well and mechanical feeder can distribute it evenly 
and efficiently. Wind does not restrict feeding to only one side of the pond any more.
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Application of activated solutions - ANK-Anloyt (Neutral Anloyt) and 
Catholyte in Fisch Processing Industry
Having in mind properties of activated solutions (Anloyt and catholyte), such as their bactericidal, 
virucidal and fungicidal efficacy, non-toxicity, harmlessness to foodstuffs and people, proven by 
laboratory and industrial research, we can successfully use them in fish processing industry.

Considering peculiarities of fish processing we recommend to use the activated solution as follows:

1.Disinfecting and washing of surfaces, walls, premises and containers: First for washing: catholyte 
should be mixed with the detergent habitually used for removing fat at ratio 1:2-1:4. This enables to cut 
the amount of detergent needed by 50% or more. Catholyte is an alkaline solution with pH 11.5 – 12.6. 
This solution itself has washing properties. Then for disinfecting: Anloyt ANK of 0.02% (200 mg/ltr of 
active chlorine), pH 7.1-7.3, ORP 410-450 is used alone; exposure is 15-20 min. After disinfecting it is 
not necessary to wash the surface with water because Anloyt returns to its initial state – water and salt 
(neutralizes), Please note that this application of Anloyt is not enough to ensure complete disinfection 
and it is only for maintaining a relatively satisfactory hygiene. We recommend disinfecting with stronger 
Anloyt ANK solution – 0.05% ( 500 mg/ltr of active chlorine) once a week after work. 

2.Disinfecting of equipment, closed systems: Anloyt ANK + catholyte should be mixed with the detergent 
habitually used for removing fat at ratio 1:2. After washing-disinfecting it should be washed out with 
water. In closed systems the solution has to circulate for 15-20 min. 

3.Brine (concentration 10-12% NaCl) that has been used to brine fish, can be decontaminated using 
0.05% Anloyt ANK solution, pH 6.9-7.2. The procedure is as follows: to 1000 ltr of brine 20 ltr of ANK is 
added on the first day; 20 ltr of ANK on the second day; 15 ltr of ANK on the third day. 

4.For water disinfecting: with the help of batcher 15 ltr of Anloyt ANK 0.05% (500 mg/ltr active chlorine) is 
added to the water system for every 1000 ltr of water. Before doing this it is recommended to disinfect 
water systems with 0,05 % Anloyt ANK solution.

5.Fog generators should be used to spray 0.02% Anloyt ANK for disinfecting air in the premises and 
ventilation shafts. At the end of working week it is recommended to spray the premises with 0.05% 
Anloyt ANK solution. 

6.For disinfecting waste water the following method is recommended: 1 litre of catholyte is put into every 
100 litres of waste water, which provides precipitation, after that 1 litre of Anloyt ANK (0.05% 
concentration) is added to every 100 litres of waste water, which provides decontamination and 
disinfection. 

7.Before technologically processing fish we recommend to soak it for 3-5 minutes in 0.005 – 0.01% 
concentration Anloyt ANK solution. 

8.Disinfecting of vehicles: first they are washed with catholyte diluting with water in ratio 1:2; 1:4 with a 
small addition of washing materials. Then they are disinfected with Anloyt ANK with concentration of 
0.02- 0.05% (200-500 mg/ltr of active chlorine). After disinfecting it is not necessary to wash them with 
water. 

9.Stock (brushes, washing cloths, etc.) are also disinfected with Anloyt ANK of 0,02%. 
10.Fish fillet is processed and at the same time injected with NaCl solution of 10–12% adding Anloyt 

ANK of 0.05% (10 ltr of brine solution + 1 ltr of Anloyt ANK of 0.05 %).

Knowing the properties of solutions (Anloyt ANK and catholyte) we can successfully apply them in all 
spheres of fish processing (cooking, brining, freezing, vacuum packing, preparing of salads, filleting, 
etc.).

Fish factories “Norvelita” (http://www.norvelita.lt) and “Lignesa” (http://www.lignesa.lt) use this technology 
in Lithuania since the beginning of the year 2006.
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The World of Farming and Animal Husbandry 04/2004:

Example-Project: Shrimp farming with Anolyt in China

Words in the picture: The manager of S V Aquatech Mr. Simon Shih is happily displayed the harvest of 
shrimps. 

Following the translation from Chinese into English:

World of Aquatic Products --- New shrimp-raising system Writer: A Jiang *S V Aquatech (M)

Abundant harvest of shrimps through Employing advanced system -- 
Envirolyte Generator
The Envirolyte Generators, collaboratively developed by four countries, is the most advanced shrimp-
raising system, which is now widely employed in four countries, including Malaysia. The Envirolyte 
Generator's electric performance is to firstly process the running water which is added with salt into the 
liquid formula which could kill and eliminate all known viruses and bacteria and then dilute it into the 
pond water, through which the abundant harvest of shrimps could be achieved.
A set of the most advanced shrimp-raising systems up to now has been adopted in four countries - 
Malaysia, China, Thailand and India. The core of the system is the Envirolyte Generator jointly 
developed by scientific researchers from four European countries - UK, Holland and Russia.
The Envirolyte Generator's performance is to firstly process the running water, which is added with salt, 
into the liquid formula which could kill and eliminate all known viruses and bacteria and then dilute it into 
the pond water, through which the abundant harvest of shrimps could be achieved.
The survival rate of shrimp raising is over 90%
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The above system is introduced by S V Aquatech (Malaysia). During the past 3 years, the tested results 
both domestically and in Thailand show that not only the survival rate of raised shrimps is over 90% but 
also growth circle of the shrimps could be shortened. The cultivation time could be shortened from the 
current 120 days or 160 days to within 110 days. And the harvest could be 3 to 4 tons per hectare, which 
has increased from the current harvest that on the average is less than 1.5 tons per hectare.

Words in red below the following two shrimp pictures:

By using the advanced shrimp-raising system, the growth of shrimps becomes quicker. The picture on 
the left is the Tiger Shrimp that has been raised for 41 days and its length is 6 inches. And when the 
Shrimp is raised to the 47th day, its length has been over 7 inches as the picture on the right shows.

Besides, Algae/Red algae and/or any virus do not contaminate the raised healthy shrimps at all. Further, 
the volume of shrimp meat is bigger than before, which is the results of better conversion ratio of meat 
vs. feed.
The manager of S V Aquatech, Mr. Simon Shih, points out that this is Green System, which could ease 
the process of raising shrimps without antibiotics and chemicals, and, at the same time, there is no virus 
affecting the shrimps. All of these could lead to the overseas marketing and selling of the harvest.
Considering the above-mentioned, S V Aquatech has cooperated with a cold-storage plant who is the 
subsidiary of a licensed company in exporting all kinds of products made by freezing process to the 
European Union market that has the strictest Food Regulations. In this cooperation, S V Aquatech 
provides the harvested shrimps raised by this advanced system to the cold-storage processing plant.
Mr. Simon Shih also points out that the above system is easy and convenient to operate with low 
investment and cost. For the already operated shrimp-raising plants, only little of the existing 
infrastructure needs to be changed, if this system is to be applied. At the same time, there is no need to 
make big changes to the current scale of raising shrimps. Of course, most important is that this system is 
not going to destroy the biological environment of the shrimp-raising plants. On the contrary, the 
environment will become better and better, which could lead to the ever-continuous operations of the 
shrimp- raising industry.
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Mr. Simon Shih made the above introduction of this advanced technological system to our publication 
accompanied by his company's marketing manager - Lu Wen Li. He said, The Envirolyte Generators 
could be divided into 3 models - big, medium and small, according to the different needs, which could be 
installed in the shrimp-raising plant by the cultivation personnel and could be put into operation 
immediately.

Words in red below the picture: 
These two pictures are for the shrimps that 
have been raised for 120 days. The length of 
the above one is up to 1 ruler. The picture on 
the right is the comparison between the shrimp 
and the hand.

He said, as estimated, one Envirolyte generator 
could produce 1 million tons of processed liquid 
formula for one day on the average, namely 
Anloyt - oxidizing liquid & Catholyte- reducing 
liquid. The operation method is to add water 
and salt at the same time into the Envirolyte 
Generator. The outcome of its process should 
be put into the pond water at
the dilution ratio of 1:1000. Therefore, within 24 
hours, 1,296,000 liter of pond water can be 
cleaned and disinfected.
Mr. Simon Shih points out that to disinfect 1000 
liter of water only 1 liter of Anloyt liquid by 
Neuroses generator is needed, which could be 
produced by only at 18 V of electricity, without 
any other chemical additives.
He also said that it is quite safe in terms of 
reducing chlorine (Cl) elements and decreasing 
the contamination of virus. Besides, the liquid is 
definitely harmless, which is not going to irritate 
the skin of the workers or lead to the disease of 
pinkeye.

The shrimp-raising industry could earn a lot of foreign exchange
The shrimp-raising industry in the world has developed into the greatest industry counted by billion of 
Yuan. It not only creates many employment chances, but also earns a large amount of foreign exchange 
for our country. But unfortunately, today the shrimp- raising industry in each country has been hampered 
for the reasons of management, diseases or the quality of water. Just because of this, hundreds of 
researchers and specialists have been trying hard to find and develop new technology, new system to 
overcome the above problems and to increase the production of the shrimp-raising plants.
Envirolyte technological system is the advanced product resulted from the surging of mentality of the 
researchers, which increase the survival ratio of the shrimps during their growing period from 20% -30% 
to 60%-90%. Especially, with this system, there is no need at all to use antibiotics that is strictly 
forbidden in the developed countries, such as EU, U.S.A, and Japan. Once it is detected that there is 
only a little bit remaining of antibiotics in frozen shrimps or other shrimp products, all these products from 
the exporting countries will be forbidden.
Mr. Simon Shih points out that the above technological system is a great breakthrough for the shrimp-
raising industry. It could make this industry much more reliable and more secure. Therefore, it could be 
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forecasted that this system could help the development of shrimp-raising industry of every country up to 
a new level in a cross step.
Mr. Simon Shih said, along with Malaysia, Thailand, India and China have given quite positive responses 
and have employed the Envirolyte generators in order to have abundant harvest.
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