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SUMMARY

Copper and copper based alloys are of considerable importance as they form the
backbone of modern industries. Brass has been widely used for shipboard condensers,
power plant condensers and petrochemical heat exchangers [1]. Thiadiazoles which are
important compounds in many fields were reported earlier as corrosion inhibitors for
metals and their alloys [2-8]. Recently, Joseph Raj at al. [9] was experimentally
investigated the inhibition efficiencies of three amino thiadiazole derivatives for brass in
natural seawater as shown in Figure 1. The relationships between the quantum chemical
parameters and corrosion inhibition of those compounds have not been studied yet.

In this study, corrosion inhibition efficiencies of three amino thiadiazole derivatives namely
2-amino-5-etil-1,3,4-thiadiazole (AETD), 2-amino-5-etiltiyo-1,3,4-thiadiazole (AETTD) and 2-
amino-5-ter-butil-1,3,4-thiadiazole (ATBTD) as corrosion inhibitors on brass known as
copper alloy in both gas and water phase were investigated by using B3LYP/6-31G(d,p) and
B3LYP/6-31++G(d,p) basis sets by DFT method. Quantum chemical parameters such as
the highest occupied molecular orbital energy (EHOMO), the lowest unoccupied molecular
orbital energy (ELUMO), energy gap (AE= ELUMO - EHOMO), sum of the total negative
charge (TNC), electronegativity (x), global hardness (n), softness (6), the fraction of
electrons transferred (AN) and proton affinity (PA) were calculated. Furthermore, the
interaction energies of the investigated amino thiadiazole derivatives with the copper
metal were obtained. The effect of substituent types and its positions on the thiadiazole
ring were investigated for all structures. As a results, the inhibition efficiency of
investigated amino thiadiazole derivatives was observed to increase with increasing the
electron donor characteristic of the substituted groups. A good correlation was found
between the quantum chemical parameters and experimental inhibition efficiencies of the
investigated amino thiadiazole derivatives.
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OZET

Bakir ve bakir esasl alasimlar, modern endustrilerin temelini olusturduklarindan dolayi,
ciddi bir 6neme sahiptirler. Piring, gemi guvertesi yogunlastiricilari, enerji santrali
yogunlastiricilari ve petrokimyasal isi degistiricilerinde yaygin bir sekilde kullaniimaktadir
[1]. Tiyadiyazoller, pek cok alanda dnemli bir bilesik sinifi olup 6nceki zamanlarda metaller
ve alasimlari icin korozyon inhibitorleri olarak bildirilmistir [2-8].

Son zamanlarda, Joseph Raj ve arkadaslan [9] dogal deniz suyunda U¢ adet amino
tiyadiyazol tlrevinin pirin¢ icin azaltma etkinliklerini incelemistir. Kuantum kimyasal
Ozellikler ile bu bilesiklerin korozyon azaltma 06zellikleri arasinda heniz bir baglanti
kurulmamustir.

Bu calismada, U¢ adet amino tiyadiyazol tlrevinin (2-amino-5-etil-1,3,4-tiyadiyazol, AETD;
2-amino-5-etiltiyo-1,3,4-tiyadiyazol, AETTD ve 2-amino-5-tert-butil-1,3,4-tiyadiyazol,
ATBTD) bakir alasimi olarak bilinen pirincte korozyon inhibitéru olarak kullaniimasi hem
gaz, hem de su fazinda B3LYP/6-31G(d,p) ve B3LYP/6-31++G(d,p) baz setleri kullanilarak
DFT yontemi ile calisiimistir.

En yuksek dolu molekiler orbital enerjisi (Eqomo), en dustk bos molekiler orbital enerjisi
(ELumo), enerji farki (AE= Ewmo - Enomo), toplam negatif yukin toplami (TNC),
elektronegatiflik (x), global sertlik (n), yumusaklik (6), iletilen elektronlarin kesri (AN) ve
proton afinitesi (PA) gibi kuantum kimyasal parametreler hesaplanmistir. Bunun disinda,
incelenen amino tiyadiyazol tarevlerinin bakir metali ile etkilesim enerjileri elde edilmistir.
BUtun yapilar icin tiyadiyazol halkasi Uzerindeki substitlent tarleri ve konumlarinin etkisi
de batun yapilar icin incelenmistir. Sonuc olarak, incelenen amino tiyadiyazol turevlerinin
azaltma etkinligi, stbstitle gruplarin artan elektron dondr karakteristigi ile artmaktadir.
Arastirilan amino tiyadiyazol turevlerinin kuantum kimyasal parametreleri ve deneysel

azaltma etkinlikleri arasinda iyi bir baglanti kurulmustur.

Anahtar kelimeler

Amino tiyadiyazoller, korozyon inhibitér(, kuantum kimyasal parametreler.
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