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Abstract : Inhibition effects of alanine and methionine on the corrosion of aluminum were
investigated in artificial sea water. Based on the low coverage of alanine and methionine we suggested
that alanine and methionine adsorption process in aluminum surface is Langmuir isotherm and
the carboxyl ion of amino acids seems to be adsorbed on Al.
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3.1. Potentiodynamic Polarization (Pd)
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Fig. 1. Potentiodynamic polarization curves for the aluminum
electrode in ASW under Ar atm at a scan rate of 1 mV/sec.
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Fig. 2. Potentiodynamic polarization curves for the aluminum
electrode in deaerated ASW, containing various concentration
of alanine at a scan rate of 1 mV/sec.
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Fig. 3. Potentiodynamic polarization curves for the aluminum
electrode in deaerated ASW, containing various concentration
of methionine at a scan rate of 1 mV/sec.
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Fig. 4. Potentiodynamic polarization curves for the aluminum
electrode in deaerated ASW, containing various concentration
of sodium benzoate at a scan rate of 1 mV/sec.
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3.2 Inhibition Efficiency and Adsorption Isotherm
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Table 1. Corrosion parameters for different concentration

of alanine, methionine and sodium benzoate in ASW. [C],

M; Leorn UA/em?; Ecors V; IE, %3
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[C] I<:orr ECOIT IE lcolr Eoorr IE lcolr Eoorr IE

0 54 1499 0 54 -1499 0 345 —1466 0
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0.1 228 -1.462 339

50% m|re] EAEES (B 0.5 1|3 Hols Zlow B
o} T&o] T FAA| ke I k= ZloE Holt)

IE= {Icorr'Icorr(Inh)} x 1()O/Icorr (1)

T2 AR A= FHel FREE AR, & UYE
0y (2210l 2oJate] AFsIATE 6202129 (2)2] e o]}
T8 05 o]gsled ARHOZ Langmuir isotherm(34])
S ALY of7|oA] K §23F H3E, Ce
ohu|=4te] Folt) (3)AlE WEFT (4AE o83k
ce] Hslol tigk (C/0)E =AIsle] dHo2HE K
T8 5= 9lom, oju] 43¢ 71&717)F 1.0 B} & 74
o= modified Langmuir isotherm (5)2]2 2835}
71&719F Ho2HE KE FoH). st PG K}
2 AUA] AGy] FAIXES (6)213 o 7]
oM guj7} BolmE Cy & 55.5 mol/dm® ©]3L, RS
714744, T ddlexolt)

0= {LonLeormmnm)} /Lo @
K =0/{C(1-0)} 3)
(C/0)=(1/K)+ C “)
(C/0) = (W/K) + nC 6)
K = {1/Cyo }exp{—AG°,4/RT} (6)
0 = (RT/r)In(KaC) = (1/HIn(KC) (7

ol :=Ake] zwitter ion T-FONA AR F o]0 &g
2k AL 7I2EA] o)L e 3| Fo] S} 3}t
2k g o= 7Pgsld g% dRFE ol e V1=
Al o] 2 X3} 7](substituent)S Alolol] Lo &

E\.

Jz moh ¢



314 J. Korean Electrochem. Soc., Vol. 12, No. 3, 2009

2.0x10” T r 1
2 H
15x10° - H2N -
o] i
= 4
o u,
% 1.0x10° | o
2 ;
c
=
s 5 2
Clo=1.94C + 54Tx10", R'=0.995
5.0x10" K,, = 3.55x10°
- AG°, = -35.9 kJimol
.
0.0 1 'l
0.0 5.0x10™ 1.0x10”

[Alanine], M

Fig. 5. Curve fitting of alanine adsorption on aluminum
by Langmuir isotherm in deaerated ASW.
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Fig.6. Curve fitting of sodium benzoate adsorption on
aluminum by Langmuir isotherm in deaerated ASW.
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Fig. 7. Curve fitting of methionine adsorption on aluminum
by Langmuir isotherm in deaerated ASW.
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