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Effect of Oil Temperature on the Cathodic Protection of Submarine Oil Pipeline
PENG Ze-xuan, REN Hou-min

(China National Offshore Oil Corporation China Limited Zhanjiang, Zhanjiang 524057, China)

ABSTRACT: Objective To study the effects of the oil temperature on cathodic protection devices of submarine oil pipeline.
Methods Referring to the testing standard GB/T 17848—1999, the changing rules of corrosion potential and coupled current of the
iron electrode, aluminum electrode and coupling electrode at different oil temperatures were analyzed through simulated seawater
experiment. The working potentials of sacrificial anode at 25 C and 75 °C were tested, and the current efficiency of anode was cal-
culated. The corrosion morphology of anode was observed. Results In the range of 25 °C to 75 °C, the corrosion potential of alumi-
num electrode increased, the corrosion potential of iron electrode decreased, the coupled potential shifted to positive value and the
coupled current significantly increased with increasing temperature. Conclusion The protection potential and protection current effi-
ciency of sacrificial anode decreased in 75 °C seawater when compared to those at 25 C.
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Fig. 1 Experimental device
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Fig. 3 Experimental setup of electrochemical properties experi-

ment
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Fig.4 Change of corrosion voltage of iron and aluminum elec-

trode with temperature
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Fig. 5 Characteristic curves for coupled potential of iron and alu-

minum coupling electrode at different temperatures
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Fig. 6 Characteristic curves for coupled current of iron and alu-

minum coupling electrode at different temperatures
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Tab.1 Working potential of sacrificial anodes at 25 °C

and 75 °C in seawater mV
S KA 25 CifK 75 CifFK
1 -1039 -1010
2 -1056 -1025
3 -1078 -1037
4 -1081 -1041
5 -1085 -1039
6 -1087 1039
7 -1085 -1039
8 -1084 -1041
9 -1081 -1043
10 -1079 -1047
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Tab. 2 The composition and theoretical capacitance of a-

luminum alloy sacrificial anode

WPEBA AR B/ % 4 JReHR AR/ (A -h kg™")

Zn 6.25 820
In 0.030 700
Si 0.125 3818
Fe 0. 065 960
Cu 0. 005 844
Al 93.5 2980

x3 AEFEBHAENRE

Tab.3 Mass of samples before and after the corrosion

testing
foon ST T iR
Fie/g Fie/g 1t/g
i 2.2307 6.1043 3.8736
FREE FRAEEE 25 C 26.7817 25.4283 -1.3564
FRFE FRABLL 75 € 26.8456 25.3629 ~1.4827
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Tab.4 The actual capacitance and current efficiency of

sacrificial anodes

B/ C - SBRAAL/ (A -h-kg')  HIACR/%
25 2417.46 85.03
75 2208.12 77.67
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Fig. 7 Different morphology of specimen before and after the tes-

ting
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