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[ Abstract ]

leaves extract ( FLE) for carbon steel in sulfuric acid solutions was studied, and the synergistic effect between FLE and KI was

Through electrochemical methods and weight loss measurement, the corrosion inhibition of ficus microcarpa

investigated , furthermore the inhibition mechanism of FLE was discussed. The results showed that FLE was a mixed-type inhibi-
tor for carbon steel ,and the inhibition efficiency of FLE for carbon steel increased with increase of the concentration of FLE.
There existed significant synergistic effect between FLE and KI, which made the mixture of FLE and KI was used as corrosion in-
hibitor, the corrosion current density and double layer capacitance decreased, the charge transfer resistance increased, conse-
quently showed better corrosion inhibition and higher inhibition efficiency. The adsorption of FLE with the presence and absence
of KI on the carbon steel surface was a spontaneous process,and obeyed Langmuir adsorption isotherm model.
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Fig. 1 Polarization curves for carbon steel in

solutions containing different concentration of FLE
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Tab.1 The electrochemical parameters
corresponding to Fig.1
Cr/ E../ Joon” B.” B./ n/
(g-mL™") \Y (mA - ecm™) mV mV %
ZSHEW -0.4396  0.7056 37.6  131.7

0. 005 -0.4336  0.2268 19.8 131.8 67.9
0.010 -0.4376  0.0607 40.6 117.4 91.4
0.025 —-0.4288  0.0579 36.3 126.8 91.8
0.05 -0.4222  0.0322 34.0 126.3 95.4
0.1 -0.4191  0.0185 32.2 130.1 97.4
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Fig. 2 Polarization curves for carbon steel in H,SO,

solutions containing different concentration of FLE and KI
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Tab. 2 The electrochemical parameters

corresponding to Fig.2

CFI,E/ E(:orr/ err/ Ba/ B(/

n% S

(g-mL™) V. (mA-:-cm?) mV mV

SHEW -0.4396  0.7056  37.6 131.7

0 —0.4429 0.1750  62.9 135.9 75.2

0.005 -0.4365 0.0149  74.5 101.9 97.9 3.76
0.010 -0.4179 0.0089  64.9 111.2 98.7 1.63
0.025 -0.4179 0.0073  78.6 109.5 99.0 1.97
0.05 -0.4269 0.0054  86.9 104.6 99.2 1.49
0.1 —0.4183 0.0022  84.4 113.7 99.7 2.10
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Fig. 3 Langmuir isotherm equation for carbon steel

in solutions containing FLE or FPFLE
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Tab.3 The thermodynamic parameters for carbon steel

in solutions containing FLE or FPFLE
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Fig. 4 EIS for carbon steel in H,SO, solutions containing

different concentration of FLE
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Fig. 5 EIS for carbon steel in H,SO, solutions containing

different concentration of FPFLE
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Fig. 6 Equivalent circuit models of EIS
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Tab. 4 The EIS parameters for carbon steel in solutions containing different concentration of FLE

Cpp/(g-mL™") R/(Q-em®) C,/(pF - cem™) n R,/(Q+cm®) L/(H - em®) R,/(Q - em®) n/ %
= HBE R 1.1 192.0 0.89 27 0.3 3.9

0.005 1.1 144.6 0.91 83 3.3 14.7 67.5

0.010 1.7 112.7 0.90 181 14.6 21.4 85.1

0.025 1.8 96.5 0.89 190 14.8 31.2 85.8

0.05 1.6 81.0 0. 88 369 22.5 53.2 92.7

0.1 1.6 58.4 0.89 722 47.9 110.9 96.3

x5 WHNAEARRERE FPFLE AR BLFERSE

Tab.5 The EIS parameters for carbon steel in solutions containing different concentration of FPFLE

Cop/(g-mL™") R/(Q-em’) C/(WwF-cm™) n, R/(Q-em®) €,/ (pF - em™) n, R/(Q-em) 7/%
ZE FIRI 1.1 192.0 0.89 27

0 0.8 99.1 0.91 124 78.2

0. 005 1.9 48.9 0.90 766 96.5

0.010 1.9 41.6 0.89 987 97.3

0.025 1.8 10.6 1.00 11 40. 46 0.76 1419 98.1

0.05 2.1 21.1 0.91 58 37.39 0.80 1889 98.6

0.1 2.1 20.3 0.93 115 30.32 0.76 2733 99.0
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Tab. 6 The data of weight loss measurements
for carbon steel in different solutions

AR v/(g-m>-h™") vp/(mm-a_]) n/ %
= HE R 22.22 24.79

FLE 1.88 2.10 91.54

FPFLE 0.31 0.35 98.61

o FLEFHCH S5 d FPFLEF SR
K7 B EURE R S AR 5 (200%)
Fig. 7 Surface morphology of carbon steel samples (200x )
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