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QUANTUM CHEMISTRY OF CORROSION INHIBITION OF
ISOQUINOL INE AND ITS HYDROXY AND CARBOXYL IC DERIVATES

Bl Gang
(Hubei Entry- EXit Inspection and Quarantine Bureau, Wuhan 430022)

ABSTRACT The corroson inhibition of isoquinoline and its hydroxy and carboxylic derivates were
determined by eectrochemica methods,and quantum chemistry caculation were gained through HMO
and CNDO. Calculation showed that corroson inhibition increased with the decrease of negative net
chargeof N atom; Eficiency of inhibition increased with the increase of negative net charge of pyridine
ring in isoquinoline molucular. Inhibition eficiency of these inhibitors decrease with the increase of free
valence of N atom; Otherwise inhibition efficiency increase with the increase of summation of free va
lence in pyridine ring . In HO slution ,an absorption modd is suggested that those inhibitors would be
adrbed on meta surface in horizon flat - ended.
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Table 1 Corrosion electrochemical parameters of isoquinoline and its derivate( 1.0 mol/L HCI,30 ,Cinh=10"3moal/L)
Eqorr ,MV Ry Q ba,mv bc,mv I corr ,MA/ cm? n,%
- 541 54 57 85 0.278 /
1Q - 538 85 51 84 0.175 37
IQA - 528 116 102 94 0.183 34
10B - 535 67 56 86 0.218 21
1QC - 537 148 94 86 0.132 52
1QD - 530 109 e 89 0.164 40.4
IQE - 532 124 75 79 0.135 51
1QF - 535 102 69 89 0.165 40.1
Table 2 Career energy and chargy densities by CNDO/ 2
HOMO LUMO Net charge
Compound
energy (a,u) energy (a,u) Nrc Ne Pyridine cyde Benzenering  Isoquinoline ring
1Q - 0.4121 0.0630 - 0.0577 - 0.1381 0.0357 0. 0547 0.0366
1QA - 0.3762 0.0725 - 0.1482 - 0.1986 0.089%4 0.1077 0.1967
10B - 0.3916 0.0701 - 0.1659 - 0.2073 0.1154 0.0353 0.1232
1QC - 0.3897 0.0677 - 0.0394 - 0.1277 0.0168 0.1329 0.0490
1QD - 0.4150 0.0486 - 0.0485 - 0.1382 0.0294 0.0748 0.0404
IQE - 0.4191 0.0249 - 0.0293 - 0.1344 0.0110 0.0615 0.0008
IQF - 0.4184 0.0460 - 0.0505 - 0.1384 0.0362 0.0780 0.0490
N Ne s
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Table 3 Career energies and net charges by HMO method
HOMO LUMO Net charge Free rate .
Compound PN
energy 8) energy ) Ny~ Pyridine cyde  Benzene ring N atom Pyridine cycle
1Q 0.6414 - 0.5856 0.1599 - 0.0233 0.0395 0.1040 1.6362 1.0429
1QA 0.4749 - 0.7035 0.2288 - 0.0110 0.0024 0.1462 1.4678 1.0009
1QB 0.5616 - 0.6518 - 0.2308 - 0.0580 0.0023 0. 1469 1.4527 0.8800
1QC 0.5342 - 0.6322 - 0.1576 - 0.0472 - 0.067 0.1028 1.6492 1.1672
1QD 0.5766 - 0.4783 0.1445 0.0230 0.0581 0.1237 — —
IQE 0.6582 - 0.4817 0.1254 0.0159 0.0709 0.1235 1.4388 1.1022
1IQF 0.6537 - 0.5638 0.1470 0.0238 0.0608 0.1353 1.4337 1.0164
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Table 4 Z coordinate of atoms of isoquinaline

Atom number 1 2 3 4 5 6 7 8 9 10
Z coordinate 0.0000 0.0000 0.0000 0.0008 0.0020 0.0028 0.0049 0.0067 0.0067 0.0050
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Fig. 4 Adsorption modd of isoquinoline a - vertical adorption ,b Fig. 5 Relationship between career energies of pyridine cydes

- horizon adsrption
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