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obtained by soaking and ultrasonic method with water as solvent and its main functions were characterized by FTIR. The

inhibition effect of DCSLE on carbon steel corrosion in 0.5 mol/L H,SO, solution was studied by weight loss method,

potentiodynamic curves and electrochemical impedance spectroscopic (EIS) at 25~40 ‘C and the corresponding corrosion

mechanism was discussed. The results showed that DCSLE had a good inhibition effect on carbon steel in 0.5 mol/L H,SO,

solution. Its inhibition efficiency increased with increase of concentration, and decreased with the increase of (40 ‘C<25 C<

30 ‘C< 35 °C). The inhibition performance reached to 92.85% with 0.6 g/L at 35 ‘C. The electrochemical test showed that

DCSLE was a mixed inhibitor which mainly inhibited the cathode reaction. The inhibition mechanism of DCSLE was that

DCSLE was adsorbed on the surface of carbon steel by a mixture of physical and chemical adsorptions, forming a protective

film to prevent the corrosion of acid solution, and the adsorption followed the Langmuir adsorption isotherm model. SEM

showed that the corrosion of carbon steel was obviously controlled by adding DCSLE. The DCSLE can effectively inhibit the

corrosion of carbon steel in 0.5 mol/L H,SO, solution. It is a natural green corrosion inhibitor with wide application prospects.

KEY WORDS: daucus carota stems and leaves; corrosion inhibitor; carbon steel; sulphuric acid; potentiodynamic curves; EIS;

adsorption isotherm model
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Tab.1 Chemical composition of mild steel
%

C Mn Cr Ni Si Cu Fe
0.17 0.35 0.25 0.3 0.17 0.25 Bal.
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il B AR R A SR A 3 B SR A LR R NS R
W, TAEEM R 20" B, TAEMmALN 1 em’,
D HTKE T AR R AR THT B, ARG . TN
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Fig.2 FTIR spectra of DCSLE (a) and DCSLE
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Fig.3 Corrosion rate (a) and corrosion inhibition efficiency (b) of mild steel in 0.5 mol/L H,SO4 solution
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Fig.4 Langmuir adsorption isotherm

F 2 Langmuir BBt &R 2k 1R B IR 1 E B4
Tab.2 Parameters of Langmuir adsorption isotherm
model and adsorption thermodynamics

#/°C R* Solpe Intercept Ku/(L'g™) AGS, /(kJ-mol™")
25 0.998 0.996 0.0925  10.82 -23.02
30 0.999 1.024 0.0598  16.71 —24.50
35 0.999 1.001 0.0449 2227 —25.64
40 0.991 0.926 0.1337 7.48 -23.21
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Fig.6 Polarization curves of mild steel electrode in blank and contain DCSLE 0.5 mol/L H,SO,4
solution at (a) 25, (b) 30, (¢) 35 and (d) 40 C
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*x 3 BRINEIRTIE 0.5 mol/L H.SO. AR R BRI S
Tab.3 Polarization parameters for mild steel electrode in blank and contain DCSLE 0.5 mol/L H.SO, solution

o C/ —E corr/ J corr/ _ﬂ c/ ﬂ a/ 0 o C/ —E corr/ J corr/ _ﬁ c/ ﬂ a/ 0
7C @@Ly mV  (mAem? (Videe!) (Videch) P 7C @l mV mAem?) (Videe) (Videeh) 77
0 472 1.80 7.93 9.95 — 0 466 4.82 7.04 7.20 —
0.2 474 0.47 8.08 12.42 73.89 0.2 473 0.61 7.81 12.44  87.36
55 0.4 478 0.27 8.41 16.03 85.20 35 0.4 483 0.53 7.45 19.27  89.10
0.6 476 0.18 8.62 18.80 90.40 0.6 477 0.41 6.81 16.16  91.59
0.8 483 0.16 8.62 18.23 91.11 0.8 494 0.32 7.12 14.11 93.38
1.0 481 0.14 8.51 21.51 92.22 1.0 494 0.23 7.59 19.56  95.32
0 468 2.48 7.41 8.27 — 0 466 11.52 5.47 6.16 —
0.2 488 0.35 7.04 14.83 85.78 0.2 464 3.30 5.01 8.35 71.36
30 0.4 485 0.31 7.98 22.09 87.52 10 0.4 486 1.97 7.02 9.91 82.93
0.6 491 0.23 7.27 14.14 90.73 0.6 484 1.05 6.68 13.15 90.08
0.8 490 0.22 7.32 18.44 91.13 0.8 482 0.94 6.93 13.54  91.84
1.0 490 0.18 7.32 17.36 92.74 1.0 484 0.81 7.05 14.80 9297
_ . lank - * Blank Blank
70+ -6 N P emrve * Blank —60 L ® —Fit curve : 02gL
E a 02gL <, .
—60 o 0.4 g/L S 04 g/L
= v 0.6 gL S0 S v 0.6g/L
=50 | S cosgl | ~ S e 08¢gL
'E —40 00 74 6 810 12 °L0gL ~§ —or 00 2 4 6 8 1012 l'(.)g/L
2 ZIQ - em?) — Fit curve S, 30l ZIQ - cm?) — Fit curve
g€ 30t g
N N ol
0l 20
“10} -10 +
0F ok
0 15 30 45 60 75 90 0 15 30 45 60 75 90
Z'(Q - cm?) Z'(Q - cm?)
a25C b30C
el 4 # Blank » Blank 15 *Blank |« Blank
50 g —Fit curve 2 02gL 25 S_10 Fit 4 02gL
S, 0.4 gL Ly 04 g/L
—40 r g’—l v 0.6 g/lL 20+ g - v 0.6 g/lL
PN N 0 e 0.8 ¢g/L N O e 0.8g/L
§ 301 o133 4567 s °L0sL B 15 03 o 1.0gL
. Z/Q - cm?) — Fit curve S
g a
S 20t <10t
N N
-10F ST
or o
0 15 30 45 60 75 0 5 10 15 20 25 30 35
Z'/(Q - cm?) Z'N(Q - cm?)
c35C d 40°C

Bl 7 RSN HARAEZS 11 5% DCSLE /9 0.5 mol/L H,SO, ¥ 1 Y Nyquist [£]
Fig.7 Nyquist plots of mild steel electrode in blank and contain DCSLE 0.5 mol/L H,SO,
solution at (a) 25, (b) 30, (c) 35 and (d) 40 C
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R A ph 264 R —3k, 76 35 CihF|—AgfE ., Hmr
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Fig.8 Equivalent circuit used to fit the EIS
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P8 BHAT I e A5 DL 2 A b

R4 WINEREZHE RS DCSLE &9 0.5 mol/L

H.SO.i &+ EIS B#
Tab.4 EIS parameters for mild steel electrode in blank
and contain DCSLE 0.5 mol/L H,SO, solution

2

tC (g514> (in;ﬁ " (gftﬁf) 1'% (x¥04)
0 120 089  9.29 — 417
0.2 152 076 4449 7912 1.76
s 04 1.69 078 4795  80.63 6.71
0.6 211 068 5265 8236 692
0.8 194  0.65 6346 8536 5.31
1.0 279 065 7985 8837 3.81
0 144 086 875 — 288
02 463 070 4883 8208 0.4l
o 04 382 077 5585 8433 7.6l
0.6 231 079 6641 8682 1.73
0.8 351 074 7039 8757 2.16
1.0 505 070 81.07 8921 0.63
0 113 087 524 — 950
0.2 1.62 077 2957 8228 838
i 04 3.02 070 3273 83.99  6.07
0.6 233 075 3772 8611 046
0.8 497 072 5141 89.81 9.6
1.0 414 074 6360 9176 121
0 110 086 221 — 822
0.2 1.62 073 743 7026 832
o 04 1.08 078 1099  79.89  0.84
0.6 3.09 074 1462 8471 775
0.8 299 075 1754 8740 9.6
1.0 530  0.66 27.68 9198 157
2.6 RWTEEMSWT

N T S PR ER R O 14 0 R AN SR AL
XA B R A BRAN R R S AT 120 b, anfal
9 Fin o AEZS IR, BRANREA T FRST (I
Klob), 5 9a AREES, UWHHBATE 0.5 mol/L
H,SO, WP S ™ 5. ARG, AT LA S
IR —JZ W E Y, B2 B A RS

(WP 9c), 5K 9a RHFEBIAMML. XLEBGERY],
PP B S A RRAN R 10T, R T R B, b T
WA B AR ok, DT A 8 R P B AN A T

P9 i i v e 1]
Fig.9 SEM micrographs of mild steel polished (a), immersed
in 0.5 mol/L H,SO,4 without (b) and with DCSLE (c)

3 it

1) DCSLE 7E 0.5 mol/L H,SO4 %k H () G2 3R
Bt F o B B B i A (0~1.0 /L), BTG B9 T
SEAIN G A (25 ‘C~45 °C ), 1£35 C, 4REUW %
YRR 0.6 g/L B, ZECREIATIRE] 90% L) I,
H 92.85%.,

2) DCSLE Z&—# LABIR A 1 TR A B g2 ph 7
LR ALIE N« 2T LA U] 38 55 3000 1 7 =X 7E i 4
(2R TR AR 2, Bl T8 T A SO R Rl 9 114 42k
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