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Abstract:

We have performed a DFT calculation on glucose, fructose, lactose, maltose and
sucrose as corrosion inhibitors of aluminum with complete optimization of
geometries using B3LYP/6-31 G LEVEL (D, P) to find a relation between the
molecular structure and corrosion inhibition. Frontier orbital and quantum
parameters together with calculated thermodynamic function AG for adsorption
of the inhibitors on aluminum are reported. Glucose and fructose are found to be
the most efficient, followed by lactose and maltose. Sucrose shows poor
inhibitive effect.
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Compounds EHomogev) ELuomev)
Al -5.985 -0.438
Glucose -6.897 -1.640
Fructose -6.729 -0.520
Lactose -4.461 0.064
Maltose -6.790 1.124
Sucrose -6.590 1.019

Op delill Al Sl Jelal) 8 FMO &0 saadl 4550l & jlad) 4 kil Gy g

[11] Leléiadl o) U LUOM , HOMO &l sise
dae ) ELuom Al dagll juis 5 5all (5 S & il 5 )08 Epyomo 48s b 5 Cas
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(3) sl 4
2 Jsa
Inhibition LUMOinn-HOMOA i (eV) LUMOA~HOMOinnib (€V)
Glucose 4.3454 6.4647
Fructose 5.4649 6.2971
Lactose 6.0501 4.0282
Maltose 7.1106 6.3578
Sucrose 7.0053 6.1578

Jany Cun (sl 3o lE i Jany o gisal¥) ) Aaadle (pSay Giladl Jaall (e

S5Sshall Ahiad HOMO Jis) oossal¥) aadiug gu A gl panaS 558535 558 slal)
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A5l cladie diay 5 Sl s sillall g oS slall s 55 jal Jamy (2 533) usd
AE gap = (ELUOM -EHOMO)) 48l Jucd

S eyl ailal) e deld e Ay a5 3 Jsaall e se LS Juadl) 48U i
Bl 3eliS B3l ) (53 50 e (S5l e sl 355 (AEgap) A8Uall 8 gad (alidi) aa (Saxall mhaud) e
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(3) dsall Gl se

a3 dsas

Quantum Fructose | Glucose | Lactose | Maltose | Sucrose
parameter

Enomo (eV) | -6.8975 | -6.7299 | -4.4610 | -6.7906 | -6.5906

Eiumo(eV) -1.6403 | -0.5208 | 0.0644 | 1.1249 | 1.0196

AEgap 5.2572 ]6.2091 |4.5254 | 7.9155 | 7.6102
| (eV) 6.8975 |6.7299 | 4.4610 | 6.7906 | 6.5906
A(eV) 1.6403 | 0.5208 |-0.0644 | -1.1249 | -1.0196
X (eV) 42689 | 3.6253 | 2.1983 | 2.8328 | 2.7855
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n (eV) 2.6286 |3.1045 | 2.2627 |3.9577 |3.8051
X 0.3804 |0.3221 | 0.4419 | 0.2526 | 0.2628
AN -0.0980 | -0.0353 | 0.1003 | 0.0279 |0.0321
® 3.4663 | 2.1167 |0.9197 |1.0138 |1.0195

Xa1=3.2029 na=2.7764
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