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Corrosion of Stainless Steel 201, 304 and 316L in the Simulated Sewage Pipes

Reactor

BAO Guo-dong'*, ZUO Jian-e', WANG Ya-jiao', GAN Li-li'

(1. State Key Joint Laboratory of Environment Simulation and Pollution Control ( SKLESPC), School of Environment, Tsinghua
University, Beijing 100084, China; 2. Graduate School at Shenzhen, Tsinghua University, Shenzhen 518055, China)

Abstract: The corrosion behavior of stainless steel 201,304 and 3161 which would be used as sewer in-situ rehabilitation materials was
studied in the simulated sewage pipes reactor. The corrosion potential and corrosion rate of these three materials were studied by
potentiodynamic method on the 7", 14", 21*, 56™ day under two different conditions which were full immersion condition or batch
immersion condition with a 2-day cycle. The electrode process was studied by Electrochemical Impedance Spectroscopy ( EIS) on the
56" day. The microstructure and composition of the corrosion pitting were analyzed by Scanning Electron Microscope (SEM) and
Energy Dispersive Spectrometer( EDS) on the 56" day. The results showed that 304 and 3161 had much better corrosion resistance
than 201 under both conditions. 304 and 316L had much smaller corrosion rate than 201 under both conditions. The corrosion
resistance of all three kinds of stainless steel under the batch immersion condition was much better than those under the full immersion
condition. The corrosion rate of all three kinds of stainless steel under the batch immersion condition was much smaller than those under
the full immersion condition. Point pitting corrosion was formed on the surfaces of 304 and 316L. In comparison, a large area of
corrosion was formed in the surface of 201.

Key words :stainless steel; restorative materials; wastewater; potentiodynamic; electrochemical impedance spectroscopy
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Table 1  Fitted results of the impedance spectra of stainless steel showed in Fig. 5
i H R/Q-cm? Q,/F-cm™? n R,/Q-cm? Q,/F+cm™? n, R,/Q-cm?
201 &R 145.3 0. 002 0.6739 1223 0.028 2 0. 696 3 199.3
201 ZTRRR WS 153.6 0. 001 0.248 1 1382 0.017 1 0.998 5 1928
304 4i2 &4 274.6 6.2x10°* 0. 898 2 3.89 x10* 2.3x107* 0.597 6 1815
304 AZHRIR B S 211.8 2.9%x10°* 0.896 7 5.02 x 10* 2.4%x10°* 0.564 1 3911
316L i % 259.7 4.7 x10°3 0.752 1 4.02 x 10* 2.0x1073 0.776 8 3590
3161 A E IR I 146.3 3.6x10°° 0.4892 1.37 x 10* 1.8 %1073 0.899 3 6.0 x10*
O 0> g él \ S
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Fig. 5 Equivalent electron circuit of EIS
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R2 556 d AW 201 EDS TLE
Table 2 EDS elements table of stainless steel 201 on the 56" day
JLE RN % SRR AT/ Yo
O 13. 69 23.18
Mg 0.67 0.54
Al 1.68 0.53
P 0. 60 0.63
S 2.81 6. 44
Ca 1.04 1.45
Cr 13.02 11.53
Fe 62.91 51.90
Ni 3.58 3.80
Totals 100. 00 100. 00
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