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Table 1 Analysis results of soil physical properties

Conductivity of leaching Slurry conductivity/

Total salt/% solution/ms <m'™ (1:5) ms cm (1:0.5) Water content/% Organic matter/% Total nitrogen/%  pH
0.0102 0.026 0.105 28.29 0.59 0.024 5.00
R2 IEETFRESW
Table 2 Analysis results of ions content in the soil (w/%)
NO; cr so* cox HCO; ca* Mg** K* Na*
0.0012 0.0014 0.0036 0.0010 0.0011 0.0002 0.0004 0.0013
2 RSN w
. - 5.0f —e— Corrosion rate 0.45 RS
2.1 BiERE o _ S
B B g 4.5¢ —o— Corrosion mass loss 10405,
BARBIR 3 REHI AT R bk ks, RV 3 1ol 7
. % \ g 0.35
SOLENE i) PN s U €T N S N S T =5 = . \7 2
f y e = .8 9T S
SR St I B s R 2P NS, 1 Z.0 030
s > oy N 7 b VT s
T 1~4 & FHIB MR R T RRELR, B EH TR, 5 \a 0253
e ‘ VSN R e 5 r = =
B 13 il 16 a [{9 PRI it R ECA BT, 4 16 2 P o 020 5
0 2 4 6 8 10 12 14 16 18

JE TR AR L5 1 AR U AR Y 50%. S JE T P

407 2 [ - 138 B GRR N (7] (1) 2k it 2 A5 7 ok OB Y
C=At"

Hr C 2B

0
tiEFRFRI A, a;

B

%, gl(dm? a);

Burial Time/a

L B R o o TR S e

Fig.1 Corrosion mass loss and corrosion rate of the copper pipes
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Fig.3 Digital pictures of the copper pipe buried in the soil of tropical
rainforest for 1 a (a), 2a (b), 4 a(c), 13 a(d) and 16 a (e)
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Fig.2 Local corrosion appearance and pitting depth of copper pipes
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Fig.4 OM image of corrosion products of the copper pipe buried for 16 a
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Table 3 EDS analysis results of corrosion products of the copper
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Fig.6  XPS analysis results of corrosion products of the copper pipe buried for 16 a: (a) full element analysis, (b) Cu 2p, and (c) O 1s
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Fig.9 Electrochemical curves of corrosion products for the original

copper pipe and the pipe buried for 16 a
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Table 4 Fitting Tafel parameters

Sample Open circuit potential/\V/ Corrosion current density/><10”7 A €m™ Corrosion rate/pm-a™
Original copper pipe 0.029 2.54 5.9
Copper pipe buried for 16 a 0.074 1.04 2.4
30+ Original sample a —m-Original sample impedance -@-Original sample phase angle b o0
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Fig.10 Electrochemical impedance spectroscopy of corrosion products for the original copper pipe and the pipe buried for 16 a: (a) Nyquist pole

and (b) Bode poles
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Table 5 Fitting results of electrochemical impedance spectrum

Sample R/Q-cm? Re/Q-cm?
Original copper tube 4.52x10* 1.44x10°
Copper pipe buried for 16 a 6.89%10° 2.87%10°
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Long Term Corrosion Behavior of Copper in Yunnan Tropical Rainforest Soil

Li Weiguang®, Xiao Pan', Chu Yingjun®, Lu Zhonghui?, Li Yingzhi®, Xia Yongsheng? Pan Jilin'*
(1. The Fifth Research Institute of Telecommunications Technology Co., Ltd, Chengdu 610062, China)
(2. Chengdu Tairui Telecommunication Equipment Test Co., Ltd, Chengdu 610062, China)

(3. Sichuan Chengdu Soil Environmental Material Corrosion National Observation and Research Station, Chengdu 610062, China)

Abstract: The corrosion behavior of copper pipes buried in tropical rainforest soil environment for a long time was studied by mass-loss method,
morphology analysis, composition analysis and electrochemical test. The results show that average corrosion rate is 2.5 um/a for copper pipes
buried in soil for 16 a, he law of corrosion mass loss conforms to the power function model, and its fitting equation is C=0.4273t 2%, The
corrosion products on the surface of the copper pipe exhibit a light-green dense scale structure, which is well combined with the metal matrix.
XPS, EDS, FTIR and XRD analysis results show that the main component of the corrosion products are copper green (Cuz(OH),COs), Cu,O and
CuO. The electrical test results show that after 16 a of burial, the corrosion rate of the copper pipe decreases and the impedance value increases
significantly, indicating that the corrosion product film has a good protective effect on the substrate and can effectively retard the corrosion.

Key words: copper pipe; tropical rainforest; soil environment; long term; corrosion; electrochemical test
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