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Synthesis and performance evaluation of a new type of
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Abstract: BEA is prepared from 4-( trifluoromethyl ) benzaldehyde and ethanediamine through Schiff reaction at
65°C for 6 hours with 5: 1 molar ratio of ethanediamine and 4-( trifluoromethyl ) benzaldehyde. Then, BEA and 1,3,5-
benzenetricarbonyl trichloride are used to synthesize a new corrosion inhibitor with multiple reaction centers, named as
BTA ,at 50°C for 8 hours with 3. 3: 1 molar ratio of BEA and 1,3,5-benzenetricarbonyl trichloride. Weight loss method,
potentiodynamic polarization curves, electrochemical impedance spectroscopy and scanning electron microscopy ( SEM )
are used to study the inhibition performance of BTA for P110 steel in 1. 0 mol/L HCI. The results of weight loss method
show that BTA has more excellent inhibition efficiency than BEA. When the concentration is 200 mg/L, the inhibition
efficiency can reach 99.39% , while BEA is only 94.29% . The isothermal adsorption result demonstrates that BTA
molecules can spontaneously be adsorbed on P110 steel surface and the adsorption process follows Langmuir adsorption
model. The results of electrochemical method indicate that BTA is an anodic type inhibitor, which can form protective
layers on P110 steel surface and effectively inhibit its corrosion. All the results show that BTA is superior to BEA.
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i R, R/ 0 CR/ /%
(mg-L™") g (mm-a™")

— 0 1.95 — 68. 98 —
BEA 25 0.26 0. 867 8. 84 87.19
BEA 50 0.22 0. 887 7.52 89.10
BEA 100 0.18 0. 908 6.20 91.01
BEA 150 0.13 0.933 4.54 93.41
BEA 200 0.12 0.939 3.94 94.29
BTA 25 0.07 0. 964 2.47 96. 42
BTA 50 0. 06 0. 969 1.99 97.12
BTA 100 0. 05 0.974 1.75 97. 47
BTA 150 0.02 0.990 0.74 98.93
BTA 200 0.01 0.995 0.42 99.39
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] ) E../ - _ ,Bu/(inV- B(,/(inV o/

(mg'L™") mV (mA:em™) dec™')  dec!) %

— Blank -471.4 14.531 345. 1 -376.4 —
BEA 25 -440.4 0.721 131.0 -198.2 95.04
BEA 50 -470.8  0.156 92.2 -161.3 98.93
BEA 100 -476.0  0.166 92.0 -169.9 98.86
BEA 150 -458.6  0.157 82.4 -223.7 98.82
BEA 200 -454.7  0.029 67.1 -218.9 98.90
BTA 25 -461.2  0.106 91.4 -195.3 99.27
BTA 50 -443.2  0.084 75.3 -194.4 99.42
BTA 100 -454.8  0.122 89.8 -206.2 99.16
BTA 150 -442.4  0.116 86.9 -213.1 99.19
BTA 200 -436.1 0.055 71.0 —-157.8 99.62
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Pt B % b R SRR A, A B A 3
UEARAE I, AEPUIN B4R X N T B 2 b o oy 7
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Pk Py Q
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L) em~2) x10°
— Blank  1.277 £0.009 100.6 £0.048 0.9024 +£0.009 —
BEA 25 45.24 £0.006 159.3 £0.040 0.8000 £0.006 97.18
BEA 50 50.82 +0.010 184.4 +0.049 0.8000 +£0.008 97.49
BEA 100 128.4 £0.010 91.47 +0.050 0.8000 £0.008 99.01
BEA 150 102.6 £0.012 97.99 +£0.053 0.8000 £0. 008 98.76
BEA 200 178.8 £0.018 100.2 +0.060 0.8000 +£0.010 99.29
BTA 25 321.7 £0.021 104.8 £0.052 0.8000 £0.009 99.60
BTA 50 361.9 £0.022 81.7 £0.057 0.8000 £0.009 99. 65
BTA 100 322.8 £0.022 99.81 +0.050 0.8000 £0.008 99.60
BTA 150 427.8 +0.012 86.63 +0.033 0.8000 +£0.006 99.70
BTA 200 426.8 £0.019 71.97 £0.024 0. 8000 +£0.008 99.70
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