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Fig.1 Linear polarization curves of different concentra- Fig.2 Polarization curves of different concentrations of
tions of amino in 1 mol/L H2SO4 at 25 C. amino in 1 mol/L H2SO4 at 25 C.
(a) L-methionine, (b)L-cystine, (c¢) L- cysteine (a) L-methionine, (b) L-cystine, (c) L-cysteine
Table 1 Data fitting results of polarization curves of amino in 1 mol/L H2SO4 at 25 C
c/mol-L*1 Blank 0.0001 0.0005 0.001 0.005 0.01 0.05 0.1
L-methionine Ecorr /V —508.57 —502.33 —497.76 —4495.19 —492.29 —483.63 —472.91 —465.79
ITcorr /mA-Cmf2 0.510 0.348 0.285 0.225 0.140 0.121 0.052 0.042
Ba /mV 101.621 94.469 89.579 82.948 77.843 77.25 61.224 65.293
Be /mV 90.856 93.849 96.544 94.795 94.025 98.665 102.732 114.473
n/% — 31.8 44.1 55.8 72.5 76.3 89.9 91.8
L-cystine Ecorr /V —b508.57 —495.20 —499.16 —486.01 —472.79 —473.69 —456.013 —452.98
ITcorr /mA-Cm*2 0.510 0.237 0.215 0.185 0.166 0.186 0.280 0.283
Ba /mV 101.621 92.79 96.951 84.449 78.521 83.348 77.8 89.479
Be /mV 90.856 95.189 107.847 96.775 106.325 107.241 125.617 149.896
n/% — 63.5 66.9 71.5 74.4 71.3 56.8 56.4
L-cysteine Ecorr /V —b508.57 —498.95 —490.05 —492.54  —476.25 —491.61 —483.35 —468.19
Icorr /mA~cm*2 0.510 0.279 0.210 0.197 0.197 0.186 0.151 0.147
Ba /mV 101.621 85.81 84.973 88.481 88.73 78.73 86.33 82.424
Be /mV 90.856 93.582 104.054 95.959 108.677 93.078 94.5 102.199

n/% - 45.3 58.7 61.3 61.4 63.6 70.3 71.2
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Fig.3 Nyquist plots of different concentrations of amino in 1 mol/L H2SO4 at 25 C.

(b) L-cystine, (¢) L-cysteine

Fig.4 Schematic diagram of the equivalent circuit for
amino in 1 mol/L H2SOy4 at 25 C
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Table 2 Data fitting results of Nyquist of amino in 1 mol/L H2SO4 at 25 C
¢/mol- L1 L-methionine L-cystine L-cysteine
Rs/Q-cm? Cq/uF-cm™2 Ry/Q-cm? Rs/Q-cm? Cq/uF-cem™2 Ry/Q-cm? Rs/Q-cm? Cgq/uF-cm™2 Ry/Q-cm?
0.0001 0.861 7.89x107° 61.46 0.971 7.42x107° 100.3 0.802 7.17x107° 66.97
0.0005 0.775 7.90x107° 74.56 21.2 5.70x10~° 546.3 1.002 6.78x107° 86.12
0.001 0.948 6.93x107° 88.87 0.94 6.77x107° 110.5 1.062 6.65%x107° 96.96
0.005 0.939 6.31x107° 152.3 0.853 6.99x107° 117.7 0.958 6.52x1075 107.3
0.01 0.886 4.83x107° 124.1 0.862 7.15x107° 92.98 1.49 4.82x1075 119.3
0.05 1.036 3.28x107° 259.5 0.836 8.99x107° 51.86 1.008 6.49x1075 120.1
0.1 1.177 3.13x107° 298.0 1.438 8.27x107° 46.47 1.045 5.27x107° 139.6
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Fig.5 Efficiency of inhibition of different concentrations of amino in 1 mol/L H2SO4 at 25 C. (a) L-methionine,
(b) L-cystine, (c¢) L-cysteine
Table 3 Coefficient of different concentrations of amino in 1 mol/L H2SO4 at 25 C
¢/mol- L1 0.0001 0.0005 0.001 0.05 0.01 0.05 0.1
L-methionine fa 0.639 0.495 0.375 0.223 0.172 0.057 0.043
fe 0.729 0.630 0.518 0.338 0.327 0.183 0.159
fa/fe 0.876 0.786 0.724 0.658 0.524 0.312 0.270
L-cystine fa 0.402 0.383 0.278 0.206 0.235 0.279 0.298
fe 0.535 0.460 0.458 0.455 0.505 0.834 0.804
fa/fe 0.750 0.832 0.606 0.453 0.465 0.335 0.371
L-cysteine fa 0.383 0.260 0.253 0.235 0.230 0.173 0.138
fe 0.475 0.387 0.371 0.358 0.343 0.335 0.303
fa/fe 0.806 0.673 0.681 0.656 0.670 0.516 0.455

In[e/(1-6)]
In[6/(1-6)]

In[(6 /(1-)]
2

L
-10 9 -8 -7 -6 -5 -4 -3 -2
Inc

Fig.6 Relationships between In[f#/(1 — 6)] and Inc. (a) L-methionine, (b) L-cystine, (c) L-cysteine
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Fig.7 Relationships between In[0/(1 — 0)c] and 6. (a) L-methionine, (b) L-cystine, (c) L-cysteine

Table 4 HOMO-LUMO gap for the interaction iron and inhibitor cations (eV)

Exomo Erumo AEP AE®

Iron —7.81 —0.25 - -
L-methionine —6.095 —0.735 7.075 5.85
L-cystine —6.803 —1.197 6.613 6.55
L-cysteine —6.857 —0.599 7.211 6.61
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Fig.8 Calculated Amino’s conformation. (a) L-methionine, (b) L-cystine, (c) L-cysteine
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Fig.9 Amino’s density distribution of HOMO. (a) L-methionine, (b) L-cystine, (c) L-cysteine
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Fig.10 Amino’s density distribution of LUMO. (a) L-methionine, (b) L-cystine, (c) L-cysteine
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STUDY OF THE SULFUR-CONTAINING AMINO'S
STRUCTURE AND CORROSION INHIBITION
MECHANISM IN H,SO,

GONG Min, ZHANG Yu, ZHENG Xingwen, FENG Min, ZHANG Guohu, YANG Lin

Material and Chemical Engineering Department, Sichuan University of Science & Engineering, Zigong 643000

Abstract: Electrochemical testing, and quantum chemistry calculations were used to study the corrosion
inhibition mechanism of L-methionine, L-cystine, L-cysteine in 1 mol/L sulfuric acid system. The results of
linear polarization, Tafel extrapolation and EIS showed that inhibition efficiency of L-methionine and cysteine
increased with the increase of the concentration among 0.0001 mol/L~0.1 mol/L. And these three amino acids
adsorption in carbon steel is provided by the amino acids to provide electronic, air-rail track, two coordination
bonds to bonding.

Key words: amino acids, corrosion inhibitors, sulfuric acid, electrochemistry, quantum chemistry

AT 2012 5  BimF2 SRR

BT R rh =B R R B ZSND? A AR U B 1 A kR BN 7 AR R e ] S Bl A M BORS? T
BT PR SR EOR Y | AT 2B v S B S P R R B R k. RE iR L R L
B, MR I (L AR BTH] 5 Se ef BB SRR, & TRE, %, LEEARA
AIES%. £ CESMTESORE, KB RREMAIEChR L, B E NSRRI HFE TRER.

KPRl SR EOAR Y B2 E AL OEARTIY, d ERE SR £, EWANEAT. 3 1989 4F
BITILRE R “FEBHGE XTI <R EFSCEOCET]” , A EREETICRG], FFEEEEE L
23CHH CAY . BEE CBHESCH SAY | KSR ST ) iR

CFERLE SR EAR Y A F, BN ZEN: 28 JT/A, &4 168 JT. MM F: 8-64. IEHAEMR)E ( &H
RV H Y BT B B4R, TEMRRARTITEZE, W] 59 4R R AT
SRR HAL: T A VL AL XSk 72 5 hE BRSBTS AT (110016)

HELTf: 024-23971819  http://www.cspt.org.cn  E-mail: cspt@imr.ac.cn



