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Study of Corrosion Inhibition on C38 by Hydroquinone in HCI Solution
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ABSTRACT: Objective To investigate the corrosion inhibition behavior of Hydroquinone (HQ) on carbon steel in 1 mol/L HCI
solution. Methods Weight-loss method, electrochemical impedance spectroscopy ( EIS) and potentiodynamic polarization tech-
niques and scanning electron microscope (SEM) observation were used to analyze the inhibition efficiency, mechanism and corro-
sion appearance on steel surface when HQ was mixed with KI. Results Weight-loss results obtained indicated that the highest inhi-
bition efficiency of Hydroquinone was only 36.2% when was used alone; while the inhibition efficiency increased with Hydroqui-
none concentrations when KI coexisted in hydrochloric acid solution and the highest inhibition efficiency could reach 81.4% at 25
°C. In addition, it was found that the adsorption of Hydroquinone on carbon steel obeyed the Langmuir adsorption isotherm and
showed the adsorption in favor of physisorption mechanism. Potentiodynamic polarization data indicated that the inhibitor was a type
of anodic effectiveness. The EIS indicated charge transfer resistance increased with HQ concentration at certain concentration of KI
in HCI solution. Scanning electron microscopy observation showed HQ+KI had an obvious protective effect on metal corrosion.
Conclusion Hydroquinone was an effective pickling inhibitor for C38 steel with KI.
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Tab.1 Chemical composition of C38 carbon steel

JLE C Si Mn Cr Ni S P Fe
JREDB/% 0.36~0.40 0.50~0.65 1.30~1.45 0.10~1.45 0.30 0.020~0.035 0.025 LE

AL e S TR T ELAR 1 em (A R AE 443X
FE, DAFRER G 2%, K] 2007 ,6007, 1000 42 410
YT IS TAE T, P R 25 B K P ke, T R B
fig, ¥ Wk 1 J5 & . (8 i IR 48 CHI606D HifL
S TAESG IR T B AL 2R, SR = iR R . S
B AN K Bl (SCE) | 4l B v AR S A 22 A A, T
YRR C38 Bk, 2l Fa Ao A A 1 3 451 i 1l
F-1.0~0 V, FAHGEEH 1 mV/s, B0 B4 A3
BAOFAREE, A2 HBEBTIRS M IS 5 PRI 5 mV #58
TUIESZ %, F I HIEE A 10° ~ 107 Hz, £088 F1 H
ZSIMPWIN 347405
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Tab.2 The weight loss data of C38 in different condi-

tions

¢/(mol <L) R RmES IE
KI XARZH  v/(mm-a™) 0 /%
0 0 3.06
0 0.005 2.26 0.26 26. 1
0 0.007 2.18 0.29 28.7
0 0.009 2.09 0.32 31.8
0 0.011 1.99 0.35 35.1
0 0.013 1.95 0.36 36.2
0.01 0.005 1.43 0.53 53.3
0.01 0.007 1.12 0.63 63.4
0.01 0.009 0.93 0.70 69.6
0.01 0.011 0.86 0.72 72.4
0.01 0.013 0.57 0.81 81.4
0.01 0 1.56 0.49 49.0
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Fig. 1 Langmuir adsorption isotherm for HQ+KI on mild steel in
1 mol/L HCI
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Fig. 2 Tafel polarization curves in different conditions

HIPE 2 F03E 3 Al A, 24 KT W E R — g i, Bl
G PRI G AR N, T R U RN, X

R3 RULHESH

Tab. 3 Corrosion parameters obtained from Tafel polarization curves

¢ /(mol - L) J./(pA-em™?)  E(vs.SCE)/mV  b/(mV-dec)  b/(mV-dec”') R/(Q-em®) 1E/%
KI Xt iy ‘ * "
0 0 288.0 ~501.1 90. 80 77.42 91.5
0.01 0.005 135.7 ~493.6 92.80 131.63 222.2 52.9
0.01 0.007 105. 4 -486.3 92.74 139.47 309.2 63.4
0.01 0.009 202.2 _482.7 92.53 143.25 447.8 70.2
0.01 0.011 67.2 ~479.1 92.22 156.79 495.9 76.8
0.01 0.013 54.9 —475.3 91.73 159. 49 499.5 80.9
0.01 0 154. 4 ~495.7 92.17 132.61 200.8 46.4
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Fig. 3 Nyquist plot in different conditions
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Tab. 4 Corrosion parameters obtained from Nyquist

plots
e/(ml-L) — p C./ R,/ IE /
PO 0
KI — (Q-em®) (pFem™) (Q-em’) %
0 0 0.601 296.3 61.4
0.01 0.005 0.547 156.2 153.4 0.60 60
0.01 0.007 0. 548 142.5 204.5 0.70 70
0.01 0.009 0.542 139.3 245.4 0.75 75
0.01 0.011 0.547 136.2 266. 8 0.77 77
0.01 0.013 0. 545 130.3 409. 1 0.85 85
0.01 O 0.467 162.7 122.7 0.50 50
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Fig.5 Scanning electron micrograph of mild steel samples after

immersion
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