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Progress in waste water cleaning
Electrocoagulation without sacrificial electrodes
Bioway has been involved with electrolysis / electrocoagulation (EC) and electro-oxidation (EO) for some time.
What is considered troublesome in EC is a passivation / oxidation of the sacrificial anodes, which can lead to an interruption of the redox reaction or, in the first step, to an increase in power consumption. This could be recognised well by use of Al-electrodes.     
Polarity change only partially smooths this out, so in this case metal alloys are used that produce better results with polarity change and avoid passivation by about 100%.
However, these electrodes (metal alloys) are higher in price (Intecna Srl - Celdar Technology - Aluminium Alloy Electrode).
However, this does not prevent the sacrificial anodes from being replaced, and must be replaced after consumption.
To get around this, Bioway has developed a technology through trials that works with metal powder and feeds it continuously.
This method has many advantages:
1	 prevents the interruption of the reaction during wastewater treatment no       change of sacrificial anodes any more
2	 It significantly reduces costs
3	 it prevents passivation
4	 It improves the reaction kinetics due to a much larger surface area
5	 It is faster and more effective in COD-reduction and other parameters

The power supply doesn`t need a polarity switch anymore. Because the price for bulk metal powder is almost the half of electrodes, the total procedure is significant cost effective. There is no need for storage electrodes and the needed place to store metal powder is much lower.

Some companies developed nearly similar methods to overcome these problems. The Swedish company Höganäs AB (number 1 producer of metal powder in the world) and Water Vision Inc. / USA. The solution of Höganäs worked but got one disadvantage – they had to change the baskets filled with metal-particles after consumption. This was an interruption of the process any way. Water Vison created a system “Thincell®”. They filled in a closed reactor slices of aluminium between so called inert (iridium) electrodes. The system is very expensive for one reactor, which is available in different sizes. It works – no question, but after consumption of the aluminium slices they have to open the reactor and fill again. The Swedish method is acceptable and worked well – but they stopped to offer it to the market. 
Another method to prevent passivation is, to apply ultrasonic power. It combines electrolysis and ultrasound in a single reactor. Ultrasound is working well to prevent passivation for all kind of electrodes.
To summarize – it is not our solution!

If the choice for EC means iron-electrodes – it is now iron-powder:

The purity of the iron powder that can be used has a purity of 99.5 - 99.9 %, whereby the particle size can be between 0.2 and 0.06 mm. The advantage of using iron powder is not only the easier handling, which avoids the need to replace the sacrificial anodes, but also the large surface area of the metal that is made available over time.
The dimensions of 4 x 10 cm electrode plate got an area of 40 cm². A bulk of 40 μm particle size on 10 x 4 cm has a surface area of about 30`000 cm². However, the use of 40 μm particle size is discouraged and avoided because of the enormous problems that arise with subsequent nano-filtration if drinking water is to be produced. 
The specific surface area of the iron powder is normally between 0.1 and 0.5 m²/g.

The idea was filed for a patent recently, but more work has to be done to optimize our solution.
 
