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Investigation on Causes of Pitting Corrosion in
Sprinkler Copper Tubes
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Copper metal is widely used in tubes installed in sprinkler water services because of its excellent corrosion
resistance. Copper corrosion is considered to be insignificant in water system and the incident of copper
pipeline failure is relatively low. However, pitting corrosion is a major problem with all copper tubes.
In this study, leaked sprinkler copper tubes were collected from three different locations and examined
on the causes of pitting corrosion of copper tubes in sprinkler water plumbing systems. Electrochemical
tests such as potentiodynamic polarization, as well as surface and chemical analyses were performed. Results
show that pitting corrosion of copper tubes were found as Type I pitting that the carbon film formed on
the copper tubes have a harmful effects, causing the pinhole failure in the pipe and resulting in leakage
of water. The contermeasures on Type I pitting corrosion of copper tubes were proposed.

Keywords : copper tube, pitting corrosion, potentiodynamic polarization, carbon film, Fe-SEM
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Fig. 1. Poubaix equilibrium diagram of copper-water."”
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Table 1. The different types of pitting corrosion of copper pipe®

Type of pitting

Initiation condition of pitting

Propagation condition of pitting

Type 1 corrosion

Presence of hamful film(usually carbon film) in the
tube and cold waterless than 40 C

Unfavorable combination of six inorganic param-
eters such as dissolved oxygen, sulphate, chloride,
nitrate, sodium and pH

Type II corrosion Hot soft water with low pH

Unfavorable bicarbonate/sulfate ratio
(HCO;/S047?)

Type III corrosion coagulation

Stagnation early in pipe’s life; ph>8; aluminium sulfate

Soft water with pH above 8

Rosette corrosion
rod

Copper hot-water cylinder with aluminium protector

Unfavorable ratio of inorganic anions

Microbiologically
induced corrosion

Development of a biological film in the pipe

soft water with high level of assimilable organic
carbon

Errosion High velocity of water

Cuprosolvent water

Flux induced corrosion Presence of a flux run
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Pit

Fig. 2. Leaked sprinkler copper tube samples collected from varuous apartment complexes of the three different locations such as Cheonan,

.Gunpo, and Seongnam.

(b)

Fig. 3. The microstructures of sprinkler copper tubes (a)inside of the tube, (b)outside of the tube and, (c)at surfaces perpendicular to
the longitudinal direction of the tube, observed by an optical microscope.
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Fig. 5. Potentiodynamic polarization curves of sprinkler(SP) copper
tube samples at different conditions, such as SP_C FEW(carbon
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extinguishing water), SP_C _DIW(carbon film, deionized water) and
BNSP_O DIW(brand-new, oil, deionized water).
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Fig. 7. Green copper-corrosion product with pits and FE-SEM micrographs as well as EDS images in two different locations.
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