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ABSTRACT: This paper aims to solve the uncertainty of electrochemical performance evaluation of sacrificial anode in buried
medium and realize the evaluation and comparison of capacitance test results of sacrificial anode in heterogeneous medium. The
capacitance and dissolution morphology of aluminum alloy sacrificial anode were evaluated by simulating the environmental
medium buried in immersed tunnel. In order to distinguish the existing detection methods of aluminum anode in homogeneous
medium such as seawater, an evaluation method of electrochemical performance of aluminum anode in heterogeneous medium
was developed. In addition, in the above buried medium, measuring the polarization curves of anode and cathode and modifying
the boundary conditions of simulation calculation were conducive to simulate the cathodic protection potential distribution in
this high resistivity medium environment. The resistivity measured by the test box was equivalent to that measured by the com-
mercial portable conductivity meter. A1 anode had stable performance in seawater with low resistivity (25~40 Q-cm), stable
capacitance at 2500 A-h/kg and good solubility; in the mixed medium of 40 Q-cm sea fresh water + backfilled stone, the ca-
pacitance test value data fluctuated greatly and the reproducibility was poor. The capacitance of Bl anode in seawater (25~40
Q-cm) was equivalent to that of A1 anode, and there was no difference. In the mixed medium of 40 Q-cm sea and fresh water +
backfilled stone, the dispersion of capacitance value was small and the electrochemical activity was high. The associated results
displays the comprehensive effects under the salinity of brackish water, overall resistivity of heterogeneous medium and the
block effect of dissolved product in the stones. The testing under the marine brackish/backfilled stone/deposited sea mud will be
appropriate for evaluation of aluminum alloy anode and its protection performance for the steel shell immersed tube tunnel and
also the predicted usage life of anode in the backfilled stone condition will be accurately.

KEY WORDS: steel shell concrete immersed tunnel; aluminum alloy anode; cathodic protection; electrochemical performance;
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Tab.1 Chemical composition of aluminum anode

%

Sample Anode alloy Zn In Sn Cd Si Ti Fe
A Al-Zn-In-Cd 2.5~4.5  0.018~0.050 — 0.005 ~ 0.020 — — <0.15
B Al-Zn-In-Sn-Si-Ti ~ 4.0~6.0  0.015~0.030  0.005~0.02 — 0.05~0.4  0.005~0.03  <0.07
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Fig.1 Schematic diagram of aluminum anode capacity test
device
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