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Abstract

Due to the fact that metal corrosion annually in the world in industries such as extraction and processing of
oil and gas, food and pharmaceutical creates much damage in connection with the repair and replacement parts,
finding a method for preventing or reducing corrosion can play an important role in reduce the cost of it. In recent
years, Schiff bases have been considered by researchers as corrosion inhibitors. Ease of preparation and being
economical are the biggest advantages of using them. Experimental design was used to optimize the effective
parameters on inhibitory performance. The results showed that the Schiff base had a good inhibitory effect on
the 310 steel surface and according to the curves of surface and contour, concentrations of 2.5x10 M, 12-hour
immersion time and 65 °C were obtained as optimal conditions of inhibition. Performing a weight loss test in
optimum conditions obtained from the experimental design, the inhibition efficiency of 91.17% was acheived.
In order to investigate the effect of molecular structure on the inhibition mechanism and the inhibitory effect
of the compound, the quantum computation by DFT method was performed using the approximation of B3LYP
and the base set (d, p) 6-311+G and the quasi-experimental methods AM, and PM,. Using methods such as
SEM and quantum computing is a step in confirming the results of the weight loss method and improving the
reliability of the research.

Keywords: Corrosion inhibitor, Steel 310, Schiff base, Weight loss method, Experimental design, Quantum
computing;
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Atom qN Qv+ qn-1 f(r)* f(7)-

C(]) -0.117773 -0.409667 -0.253749 -0.15592 -0.13598
CQ2) -0.323505 -0.212400 -0.035730 -0.17667 0.287775
C(@3) 0.725531 0.826399 0.790682 0.035717 0.065151
CH# -0.542169 -0.475847 -0.435532 -0.04032 0.106637
C(5) -0.551107 -0.772444 -0.520422 -0.25202 0.030685
H (6) -0.144827 -0.173440 -0.184748 0.011308 -0.03992
H () 0.177755 0.160088 0.196498 -0.03641 0.018743
H () 0.124997 0.104348 0.139386 -0.03504 0.014389
H () 0.126251 0.099941 0.150481 -0.05054 0.02423
C (10) 0.126819 0.098954 0.152780 -0.05383 0.025961
c1n -0.237900 -0.254696 -0.339742 0.085046 -0.10184
C(12) -0.127990 -0.134976 -0.119240 -0.01574 0.00875
C(13) -0.317713 -0.240190 -0.239879 -0.00031 0.077834
C(14) -0.548243 -0.502266 -0.287538 -0.21473 0.260705
C(15) 1.215264 1.289413 1.147140 0.142273 -0.06812
C (16) -0.443110 -0.524742 -0.463382 -0.06136 -0.02027
H@17) 0.130142 0.115920 0.145649 -0.02973 0.015507
H (18) 0.130176 0.113805 0.147942 -0.03414 0.017766
H (19) 0.130430 0.115841 0.146485 -0.03064 0.016055
H (20) 0.139919 0.137602 0.145613 -0.00801 0.005694
H21) 0.140306 0.137982 0.143743 -0.00576 0.003437
C(22) 0.199326 -0.027672 0.252783 -0.28046 0.053457
C(23) -0.045915 -0.185810 0.041925 -0.22774 0.08784
C (24 -0.512808 -0.123534 -0.979636 0.856102 -0.46683
C (25 0.199162 -0.027802 0.252784 -0.28059 0.053622
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C (26) -0.067937 -0.185827 0.041713 -0.22754 0.10965

C(27) -0.744744 -0.123797 -0.979783 0.855986 -0.23504
H (28) 0.127958 0.115010 0.156746 -0.04174 0.028788
H(29) 0.117565 0.088720 0.146223 -0.0575 0.028658
H (30) 0.129857 0.115011 0.156747 -0.04174 0.02689

H(31) 0.118573 0.088720 0.146224 -0.0575 0.027651
C(32) -0.092402 -0.409673 -0.253838 -0.15584 -0.16144
C(33) -0.116659 -0.173382 -0.184825 0.011443 -0.06817
C(34) -0.512779 -0.772598 -0.520378 -0.25222 -0.0076

C (35 -0.566963 -0.475883 -0.435576 -0.04031 0.131387
C (36) 0.742408 0.826597 0.790663 0.035934 0.048255
C(37) -0.406012 -0.212726 -0.035330 -0.1774 0.370682
H (38) 0.126547 0.098953 0.152781 -0.05383 0.026234
H39) 0.126118 0.099941 0.150483 -0.05054 0.024365
H (40) 0.125033 0.104348 0.139387 -0.03504 0.014354
C 4] -0.134378 -0.134959 -0.119245 -0.01571 0.015133
C 42) -0.284279 -0.240640 -0.239774 -0.00087 0.044505
C (43) -0.534520 -0.503182 -0.287310 -0.21587 0.24721

C (44) 1.241015 1.289458 1.146817 0.142641 -0.0942

C (45) -0.508351 -0.527913 -0.463271 -0.06464 0.04508

C (46) -0.245037 -0.254272 -0.339761 0.085489 -0.09472
H (47) 0.130216 0.113805 0.147943 -0.03414 0.017727
H (48) 0.130374 0.115843 0.146487 -0.03064 0.016113
H (49) 0.140747 0.137616 0.145616 -0.008 0.004869
H (50) 0.140308 0.127968 0.143746 -0.01578 0.003438
H (D 0.130188 0.115918 0.145650 -0.02973 0.015462
S (52) 0.082129 -0.197446 -0.178632 -0.01881 -0.26076
C(53) -0.053148 0.099624 0.028765 0.070859 0.081913
N (54) 0.377891 0.185244 0.479320 -0.29408 0.101429
H (55) 0.091425 0.050463 0.126277 -0.07581 0.034852
N (56) 0.350518 0.185240 0.479255 -0.29402 0.128737
C (57 -0.055212 0.099775 0.028799 0.070976 0.084011
H (58) 0.090025 0.050462 0.126280 -0.07582 0.036255
S (59) 0.100927 -0.197311 -0.178995 -0.01832 -0.27992
H (60) 0.178282 0.160083 0.196500 -0.03642 0.018218
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