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Synergistic Inhibition Mechanism of Mannich Bases and Thiourea in
Corrosion System of Gas—field Wastewater
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ABSTRACT : Objective To find new inhibitors of carbon steel corrosion in gas-field wastewater. Methods The synergistic inhibi-
tion effect of mannich (MABS) and thiourea (TU) on N8O carbon steel in corrosion system of gas-field wastewater was investigated
by using polarization curves and electrochemical impedance spectroscopy (EIS). Results The results showed that TU had strong in-
hibition effect on the anodic and cathodic processes of N80 steel corrosion, while MABS acted as mixed-type inhibitor preferentially
restraining the cathodic process of metal. The combination of MABS and TU showed excellent synergistic inhibition effect in gas-
field wastewater. When the Mannich and thiourea concentration was 0.75% and 2.5 mg/L, respectively, the inhibition effect was
the best. Conclusion When using the combination of MABS and TU, a bi-layer inhibitor film with the inner layer of TU molecules
and the outer layer of mannich molecules was formed on the N80 steel surface.
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Fig. 1 Structure of Mannich bases inhibitor
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Fig. 2 Polarization curves at different concentrations of MABS
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Tab.1 Electrochemical parameters at different concen-
trations of MABS

MABS % B,/ B/ E,./ Jon” iR

e/ %  mv mV mV (pA em™) /%
0 106.38 281.16 -541.22 189.24
0.5 152.47 164.84 -592.57 93.96 50.35
1.0 206.94 155.48 -609.75 91.10 51.86
1.5 164.76 121.88 -615.71 73.37 61.23
2.0 170.66 123.44 -633.91 47.68 74.80
2.5 103.85 78.94 —645.62 29.14 84.60
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Fig. 3 Polarization curves at different concentrations of TU
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Tab.2 Electrochemical parameters at different concen-
trations of TU

P/ B./ B./ E,./ -~ LR
(mg-L7"') mV mV mV (pA-em™) %
0 106.38 281.16 -541.22 189.24
127.05 128.29 -573.30 45.99 75.70
10 116.31 101.14 -559.19 37.08 80.41
20 90.83 100.90 -552.89 35.24 81.38
50 98.21  96.10 -555.61 31.64 83.32
-0.31
_04b 1.00% MABS+
1.0 mg/L TU

0.10% MABS+
—0.5F 10 mgLTU
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Fig. 4 Polarization curves at different concentrations of MABS/TU
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Tab. 3 Electrochemical parameters at different concentrations of MABS/TU

pr/(mg L")  MABS #MN#E/%  B,/mV B./mV E.,/mV ] /(pA-em™) ZBIR /%
0 0 106. 38 281.16 -541.22 189.24
10.0 0.10 121.57 107. 80 -583.78 45.06 76.19
7.5 0.25 181.22 121. 11 -625.43 38.53 79. 64
5.0 0.50 183. 80 80.86 -649.03 33.81 82.13
2.5 0.75 134.48 76.95 -659.70 15.27 91.93
1.0 0.10 178. 83 122.90 -622.07 35.89 81.04
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