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ABSTRACT: The purpose of this paper is to explored the optimal compounding ratio by compounding Cu-MOF, thereby obtain
better corrosion inhibition effects of Cu-MOF. The corrosion inhibition behavior change of Cu-MOF before and after com-
pounded with thiourea and hexamethylenetetramine on Q235 carbon steel in 1 mol/L HCl medium was investigated by the
means of static weight-loss coupon test, electrochemical measurements and surface morphology analysis. When 50 mg/L
Cu-MOF was used alone, the corrosion rate of carbon steel was 2.83 g/(m*h). After using thiourea and hexamethylenetetramine
with Cu-MOF for compounding, the weight-loss corrosion rate of carbon steel in hydrochloric acid solution has decreased with
varying degrees, to 1.28 and 1.14 g/(m*-h) respectively. The compounding of thiourea and hexamethylenetetramine with
Cu-MOF showed good synergistic effect. The protective film formed on the surface of carbon steel was denser and the corrosion
inhibition efficiency was significantly improved.
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Tab.1 Fitting parameters of polarization curve before and after the compounding of Cu-MOF and thiourea

CO‘(‘;fg‘fg?gon/ Eeyn(vs. SCE)/mV "CE'}'{(Z_S'Cig?/ b/(mV-dec)  bJmV-dec) /%

= HIR 0 —445.1 996.8 76.16 ~114.2 —
Cu-MOF 50 —451.0 119.0 96.80 -95.20 88.06
40+10 —496.0 35.80 89.20 -132.9 96.41
30420 -502.4 56.70 78.40 -108.4 94.31

Cu-MOF+

willg 25+25 —495.0 51.90 79.90 -116.9 94.79
20+30 -497.0 38.90 74.00 -114.9 96.10
10+40 -500.0 42.60 70.10 -107.6 95.73
Vi 50 -518.0 249.0 64.00 -126.8 75.02
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Tab.2 Fitting parameters of polarization curve before and after the compounding of Cu-MOF and hexamethylenetetramine

Co?zfg‘ff’i‘f;"n/ Eoon(vs. SCE)mvV 7 °°(fl(1§§éi§])5)/ b(mV-dec)  bJ(mVdec) 0%

2 TR 0 —445.1 996.8 76.16 -114.2 —
Cu-MOF 50 —451.0 119.0 96.80 -95.20 88.06
40+10 —477.0 34.90 82.90 -109.2 96.50

. 30420 -469.0 26.80 78.40 -108.4 97.31
Cu-MOF+7% 25425 —467.0 35.60 77.00 -110.7 96.43
Y. HH 3 PO g

20430 ~470.0 20.80 69.50 -106.1 97.91
10+40 —482.0 25.10 70.10 -107.6 97.48
750 FH 3 Dy e 50 -507.0 112.0 95.70 -125.0 88.76
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Tab.3 EIS parameters of Q235 steel in 1 mol/L HCI solution compounded with Cu-MOF and thiourea

CPE

Concentration/(mg-L ™) Ry/(Q-cm?) Ro/(€-cm?) /%
£ Y/(S"Q " em?) n ‘ e
25 R 0 0.76 2.5x107* 0.88 18.18 —
Cu-MOF 50 0.85 2.0x107* 0.88 155.2 88.29
40+10 1.32 8.0x107 0.88 524.1 96.53
30+20 0.93 7.8x107° 0.89 446.6 95.93
Cu-MOF+ 4
25+25 0.80 1.2x10 091 374.5 95.15
i
20+30 0.87 6.4x107° 0.88 478.6 96.20
10+40 0.70 7.8x107 0.89 452.3 95.98
P 50 1.13 1.2x107* 0.90 50.97 64.33
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Tab.4 EIS parameters of Q235 steel in 1 mol/L HCI solution compounded with Cu-MOF and hexamethylenetetramine

CPE
Concentration/(mg-L™") RJ/(Q-cm?) : 3 Re/(Q-cm?) n/%

Y/(S"-Q -em ™) n
2 AW 0 0.76 2.5x107* 0.88 18.18 —
Cu-MOF 50 0.85 2.0x107* 0.88 155.2 88.29
40+10 1.00 7.3x107° 0.86 583.5 96.88
CuMOF+ 30+20 0.87 6.6x107° 0.83 669.3 97.28
f\ﬂ;ﬁ%m&’ 25425 0.67 1.1x107* 0.87 531.9 96.58
20+30 1.37 6.8x10°° 0.87 796.5 97.72
10+40 0.72 5.0x107° 0.87 729.6 97.51
75 3 O g 50 1.11 7.7%x107* 0.90 177.5 89.76
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Fig.7 SEM images of carbon steel surface with different corrosion inhibitors: a) blank; b) Cu-MOF; c) thiourea; d) hexamethyl-
enetetramine; ) Cu-MOF+ thiourea; f) Cu-MOF+ hexamethylenetetramine
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Fig.8 Surface wettability test of carbon steel with different corrosion inhibitors: a) blank; b) Cu-MOF; c) thiourea; d) hexa-
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