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not used in this context. 

[0013] The patent applications WO 2005/106076 A1 and WO 2006/097770 A2 

disclose an intermediary solution which allows to drive the Cl- ions away from the 

armatures in a galvanic protection system. The method uses definitive sacrificial anodes 

located in the concrete so as to, firstly, apply a forced current of a quantity of 50 

kilocoulombs (kC) via a generator. This current drives the Cl- ions away from the 

armatures by concentrating them around the anode. The generator can then be turned 

off and the sacrificial anodes can be connected to the armatures. The objective to use a 

low galvanic current to protect steel from corrosion in a dechlorinated medium is 

obtained. The remaining chlorides and those likely to enter at a later time will keep on 

concentrating around the anode during the operating time of the galvanic system. But a 

negative secondary effect is that the current applied in the first phase accelerates the 

corrosion of the anode which quickly loses weight and therefore reduces the energy 

reserve required to maintain the galvanic protection system over time. This loss must be 

compensated for by extra starting weight for the anode. 

[0014] There is therefore a need to improve the galvanic protection techniques in 

chlorinated environments. In particular, it is desired to obtain a technique which allows 

to drive the chlorides ions away from the steel armatures without consuming the matter 

of the sacrificial anodes and/or to increase the pH value in the vicinity of the steels so as 

to reduce the Cl-/OH- ratio (re-alkalize). 

[0015] A method for galvanic protection of a concrete structure having metallic 

armatures is disclosed. The method comprises: 

- boring holes in the structure;  

- inserting a first electrode and an electrolyte into at least one of the holes;  

- electrically connecting a negative terminal of a current source to the 

armatures and a positive terminal of the current source to each first 

electrode;  

- activating the current source;  

- removing the electrolyte and each first electrode;  
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- arranging and sealing sacrificial anodes, distinct from the first electrode, in 

the holes bored in the structure; and 

- electrically connecting the sacrificial anodes to the armatures.  

[0016] A decontamination phase is carried out before placing the sacrificial anodes. 

In this decontamination phase, the chloride ions are drawn to the holes where the 

decontamination electrodes and the electrolyte are located. After the activation of the 

current source during a long enough time, the decontamination electrodes are removed 

and so is the electrolyte, which evacuates the majority of the chloride ions out of the 

structure. Then, the sacrificial anodes are installed and sealed in the holes to ensure a 

galvanic protection in an environment which holds little chlorine.  

[0017] The decontamination phase is carried with a very low additional cost because 

it relies on holes already made to receive the sacrificial anodes. 

[0018] Moreover, by using anode-tools as decontamination electrodes, the mass of 

the final anodes which will be sealed to ensure the galvanic protection is not consumed. 

The anode-tools can be used again at some other location of the work, or on another 

site. 

[0019] The decontamination electrode is advantageously made of stainless material, 

for instance metallic (titanium, stainless steel), or of carbon. It has a relatively important 

exterior surface for the conduction of current, which can be obtained by forming it as a 

tube or a spirally wound wire.  

[0020] The electrolyte is a material chosen to be retained inside the holes then 

removed in a simple manner by applying a water stream or compressed air jet or 

sucked. It is typically in the form of an electrolytic gel whose consistency makes it 

possible to have the electrolyte maintained by itself in the holes whose diameter does 

not exceed 25 mm, typically. For other forms of anodes, the diameter of the hole can be 

increased or decreased. 

[0021] The depth of the holes generally corresponds to the depth required to house 

and correctly set up the final anodes relative to the surface, but it is also possible, to 
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C L A I M S 

1. A method for galvanic protection of a concrete structure having metallic 

armatures, the method comprising: 

- boring holes in the structure;  

- inserting a first electrode and an electrolyte into at least one of the 

holes;  

- electrically connecting a negative terminal of a current source to the 

armatures and a positive terminal of the current source to each first 

electrode;  

- activating the current source;  

- removing the electrolyte and each first electrode;  

- arranging and sealing sacrificial anodes, distinct from the first 

electrode, in the holes bored in the structure; and 

- electrically connecting the sacrificial anodes to the armatures.  

2. The method of claim 1, wherein the first electrode is made of titanium, 

of stainless steel or of carbon.  

3. The method according to any one of the preceding claims, wherein the 

first electrode is formed as a tube or spirally wound wire.  

4. The method according to any one of the preceding claims, wherein the 

first electrode is electrically connected to the positive terminal of the current 

source by a wire made of stainless material on at least part of its length on the 

side of the first electrode.  
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5. The method according to any one of the preceding claims, wherein the 

electrolyte is removed from each hole by applying a stream of water or air.  

6. The method according to any one of the preceding claims, wherein the 

electrolyte is in the form of a gel. 

7. The method according to claim 6, wherein the electrolyte is a mixture 

comprising water,  a gelifying agent or water retainer and a base. 

8. The method according to claim 7, wherein the base is sodium 

hydroxide. 

9. The method according to claim 7, wherein the base is potassium 

carbonate to re-alkalinize the concrete around the armatures. 

10. The method according to any one of the preceding claims, wherein the 

current source comprises a battery or DC power supply connected to the mains, 

activated to supply current in a range of 0.5 to 1 A per square meter of armatures. 

11. The method according to any one of the preceding claims, wherein the 

sacrificial anodes are zinc-based. 

12. The method according to any one of the preceding claims, wherein the 

first electrode is a tool used several times. 

13. The method according to any one of the preceding claims, wherein the holes 

have a depth greater than a depth required for inserting the sacrificial anodes. 


