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  Mitsubishi Heavy Industries Environmental & Chemical Engineering Co., Ltd. (MHIEC) has 

an electrolytic chlorine production technology that can stably electrolyze sea water over the long 
term, and we are continuing to work on improving its performance with our experience 
accumulated over 40 years. Against a global background of recent environmentally-friendly 
momentum, we have also developed and commercialized an electrolytic denitrification technology. 
This report will outline these two technologies. 

  

  |1. Marine growth preventing system 
1.1 Outline 

The marine growth preventing system functions to prevent marine life accumulation by 
generating sodium hypochlorite through direct seawater electrolysis and injecting it into seawater 
intakes.  

There are 3 kinds of electrolytic cells depending on the chlorine production volume and 
installation space, shown in Table 1. 

Table 1  Comparison of Electrolytic cells 
Electrolytic 
cell types Mono-polar type Multiple-staged vertical 

bi-polar type 
Multiple-staged horizontal 

bi-polar type 
Electrolytic 

cell structure 

 
Cross-section of the  

mono-polar type 

 
Cross-section of the vertical 

bi-polar type 

 
Cross section of horizontal 

bi-polar type (overhead view) 
Chlorine 

production 0.8-10 kg-Cl2/H 2-100 kg-Cl2/H 2-100 kg-Cl2/H 

Installation 
space Not compact Compact Not compact 

Features ・  Easier electrode 
replacement (module type) 

・  For small and medium 
scale 

 (not suitable for large scale 
due to the cell increase) 

・  Assemble and disassemble 
without heavy-duty 
vehicles (for small scale) 

・  Reusable electrodes 
(re-coating is possible) 

・  Larger electrode area per 
cell than the mono-polar 
type despite less 
installation space 

・  Available for larger scale 
・  Less power consumption 

due to fewer cells and no 
bus bars between the cells

・  Horizontal version of the 
vertical type (same in principle) 

・  Available for short buildings 
due to the lower system height

・  Each electrode can be installed 
and retrieved, because it is not 
fixed by insulation bolts  

・  Easier check and maintenance 
without jigs and other lifting 
devices 

・  No particular difference 
between the vertical type 
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1.2 Features 
The principle of this seawater electrolysis system is simple, but it is important for stable 

operation to prevent the adhesion of the calcium and magnesium in seawater to the electrodes. This 
system uses a recycle system with scale adhesion prevention technology (one-twelfth of the acid 
cleaning frequency compared with the conventional once-through system). 

The treatment method is outlined in Figure 1 and Table 2. 
We have delivered more than 170 plants domestically and globally, demonstrating the high 

reliability of this technology. 
 

Figure 1  Treatment flow (Recycle system)  

Table 2 Comparison of treatment methods
1 year continuous operation is possible  

(one acid cleaning per year) 
   
 MHIEC’s  

recycle system 
One-through  

system 
Scale 

adhesion
Very little 

 

Accumulated 
scale 

Acid 
cleaning 

frequency
Once a year 12 times a year 

Problems None Damaged  
electrodes  

 

|2. Electrolytic denitrification system 
2.1 Outline 

The electrolytic denitrification system removes the nitrogen component from waste water, 
which has recently been recognized as an aquatic pollutant, by generating hypochlorous acid 
through electrolyzing the target waste water and using the hypochlorous acid to oxidize 
ammonium-nitrogen to N2 gas. The oxidative ability of hypochlorous acid also allows the removal 
of other pollutants and color at the same time. 

The treatment method is shown in Figures 2 and 3. 

 

Figure 2  Treatment method (principle) 
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Figure 3  Treatment flow (application example) 
 

2.2 Features 
This system decomposes ammonia using hypochlorous acid generated in electrolysis. 

Compared with conventional bio-treatment systems, this system is space-saving and unaffected by 
external elements such as temperature and climate, realizing stable and reliable nitrogen component 
removal. In addition to new installations, this system can be combined with conventional 
bio-treatment systems or ammonia stripping devices as a hybrid model to enable various 
applications. 

|3. Future prospects 
MHIEC’s marine growth preventing system uses proprietary scale prevention technology. 

The key feature of this system is less frequent acid cleaning, which is not only troublesome, but 
also causes unstable system operation and shortens electrode life. This realizes stable operation, 
contributing to the stability of overall plant operations. By applying this technology to nitrogen 
component detoxification for wastewater, which has recently been recognized as a water pollutant, 
as well as to marine growth prevention that has been successfully proven at home and abroad, we 
will contribute to global environmental conservation. 

 
 


