Study on the Cathodic Protection Behavior of Hot Water
Boiler by Mg-Alloy Galvanic Anode
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Abstract : As the development of industry, water quality of river is going to bad because of
waste water of an industrial complex and general home, agricultural chemicals, exhaust of
SQOs; and CO gas, acid rain and so on. Corrosion damage of boiler, factory equipment and so
forth occur quickly due to using of the polluted water, resulting in increasing leak accident.
Especially, working life of hot water boiler using the polluted water becomes more short,
and energy loss increases.

The cathodic protection method is the most economical and reliable one to prevent
corrosion damage of steel structures. Mg-base alloys galvanic anode protection of cathodic
protection methode is suitable for the application of hot water boiler using water with high
specific resistance such as tap water.

This paper is studied on the cathodic protection characteristics of hot water boiler. In tap
water and 0.00lmol/ ¢ NaCl solution, the characteristics of anodic polarization of Mg-base
alloys galvanic anode and tube material is investigated, the measurement of cathodic

protection potential according to the time elapsed is carried out.

Key Words : Galvanic Anode Protection(fd%=%4]), Anodic Polarization(% =% =), Cathodic
Protection Potential(2 =42 A $]), Specific Resistance(H] A &)
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Table 1 Chemical compositions and mechanical
properties of used material (HRS1)

Chemical C | S {Mn| P S Fe
composition
(wt %) |[0.10]0.35]0.50|0.0400.040 | Balance
Tensile Test Bendig Test
Tensile .
i El

Mechargcal Strength ongation Bending angle
properties (%)

MPa

274 32 180°

Table 2 Chemical compositions of Mg-base alloys
galvanic anode (wt %)

Element | Al [Zn |Cu|Mn| Fe | Ni Mg
55|25

Composition -65|-35 0.15/0.06 | 0.003 | 0.001 | Balance
Insulated surface Bared surface
Lead line I
6 %J—% 28
—»|10 ’4_
«——— 57

Fig. 1 Shape and dimension of Mg-base alloys
galvanic anode(unit: mm)
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Fig. 2 Schematic diagram of potentiodynamic
polarization equipment
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Fig. 3 Schematic diagram of cathodic protection
apparatus for mild steel hot water

boiler
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Fig. 4 Anodic polarization curve of base metal

and weld metal for HRS1 in tap water
(T=237)
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. 5 Anodic polarization curve of Mg-base
alloys galvanic anode in tap water
(T=237C)
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Fig. 6 Cathodic protection potential for A position
of mild steel hot water boiler in tap
water(T=607T)
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Fig. 7 Cathodic protection potential for B position
of mild steel hot water boiler in tap
water (T=607T)
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