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Inhibition Performance of Compound Inhibitor

of Imidazoline Phosphate for Q235 Steel
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(Key Laboratory of Marine Chemistry Theory and Technology, Ministry of Education,
Ocean University of China, Qingdao 266100, China)

[Abstract] The inhibitive effect against Q235 steel and adsorption behavior of compound inhibitor including imid-
azoline phosphate and KI was studied in 1 mol/L HCI solution using weight-loss method, polarization curve and electro-
chemical impedance spectroscopy (EIS) techniques. Results show that the compound inhibitor is mix-type inhibitor
which mainly inhibites cathodic process against Q235 steel in 1 mol/I. HCI solution. The inhibition efficiency increases
with the increasement of inhibitor concentration. It is seen that the adsorption of compound inhibitor on Q235 steel fits
the Langmuir isotherm equation.
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Tab. 1 Corrosion rate and inhibition

efficiency obtained from weight-loss
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Fig. 1 The potentiadynamic curves of Q235 steel
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Tab.2 Electrochemical data and the inhibition efficiency

obtained from the potentiadynamic curves
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Fig. 2 Nyquist plots of Q235 steel in solution

with varying concentration of inhibitor
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Fig. 3 The corresponding equivalent circuits used in modeling

of the electrochemical impedance spectrum data
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Tab.3 The simulative electrochemical parameters for Q235 steel in solution with varying concentration of inhibitor
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G A g W R AE Q235 H9 FL A A T Y 2 ok
NGB8 22 S e R B LA 4 L A AL
T R SRR LA Cy AN TN 2 b ) A 20
IR R DD S 3 v T 2 R T H, O 231 J2= B A
@ AT, M0 H, O 23 (940 A 5 %0 e T A7 At i 8
9 I KA 22, H 2 bh 50 IR B R A e HL O W B R
JE AR Co (W R SRR AL 0 B A TE
{52 YL I 8] P9 AR RE & U T R A B I el e A A AR AR A
IO Ay FEL A S T o TR AR R, $RIE 1, BT AR R
T 426 30T T HEAEOUCHL 22 L 2 35 8 Tl A i A 3R i JE
S H 5] VEUR R A G
2.4 WEMHITHAR

— oA T IR A IR S 2 o 5 A < T A T ) TR R R

T IUAT B 55 8800, A 1 RS I A T 2 okt 790 114 2 RS A5E =X
BRI G2 1R R Q235 B4 3% I J2: B JZE W B L OO 100 3 LA
GEh R RN LEMAE SRR E F 0,

A5 Langmuir %R0 .

0 _
ljg*K“ds C (4)

w C oy 1
AR . i (/—FK“(IS (5)

P Ko, R W RSP 5 5505 C R 98 Dl ) o o R R
mg/L. PLC/0 % C YER 3 LR — 48R 1
M B . PG BRI T A 5 A R, e vk Il 25 2 UL T
4, LRPERITRBORT 0.999 9, Ui B I & e 2% 1 77 78
Q235 W1 1Y W B S AE Langmuir W 45 & =X, AR 46
U AT A W PR B 0,824 8 L e mg '



%39 % %34 2010 £ 6 B
Vol.39 No.3 Jun. 2010

K EHEA

SURFACE TECHNOLOGY

250

200 /
150

100 /

50 /

50 100 150 200 250
C/(mg- L)
Bl 4 MG E L SR ERS HH C/0-C 4
Fig. 4 Relationship between C/0

Cc/0

and C obtained from weight-loss

PRUEDCRR A HRE AG.. 5 K Z IR SE AR AR

1  AG..
Ko=gy 5o~ ) ®
454 AG,gs = —2. 303RTlg(55. 5K .4, 7

K p:55.5 8 1 LKA B ik, B4 24 mol/L;
R NSMREEGT T2 . RAE K. 5% L5
P AT A AG,..= —33.755 kJ/mol, 1Al L
AL E HCL KT G2 0hoR) o 1 76 il 26 i LA
B W BEE PR RE T L 2 B A TG R R v i R e bk
2 T 5 [7) 4 J 2 1T FL A 45 0 9 1k 24 4 D, HC R B 1
AE ok [ T3 b N—C XU N, P J5E 1 [ A %
HLF[A] Fedd 28 LB B W 1 Ak 24 8. X 5 k22 07 ik
ZER

3 #Fit
1) 55 K I 5 R P 149 5 R ok 590 LA LA 0 2%

Mg R .75 1 mol/L HCl KIEW BN 25 mg/L B} 2%
PR BIA] IR E] 94, 76 %, Bl ZE AN N B 3G, 2R DR

.......................................................................................................................................................................................

(1] HHIET  BSCHR . #8008 55, YT Fe-Cr & & 50T 1.
FMFEAR,2001,30(1):1—3.

(2] foLIAE 0 PRBR, 2204 4 =M i L UTARAE M A Fe-Ni-Cr
FABRIPEFEL) ], AR TR 22410, 2003,31(3) : 16— 19,

[3] Bfh.okKH. EMSHRE SRR MR w5k
i ,2003,22(6) :7—11.

(4] EPEERNPRAE L BER L SF. 40K ZrO, 7652 4 ¥ iy Rz
LT HUB TR R RE, 2008,32(3) :1— 4.

[5] Surviliene S, Lisowska-Oleksiak A,Cesuniene A. Effect of
7ZrO, on Corrosion Behaviour of Chromium Coatings[ J].
Corrosion Science,2007,50:338—344.

(6] ZBESHE, K =JC. & MR ARIMI]. dbat L2 Tl iR
#2006,

[7] Low CT]J,Wills R G A,Walsh F C. Electrodeposition of

B

2) 5 WK me R R TR 1Y 2 IRC 22 1 R E 1 mol/ L HCI
IS T Q235 9 A R B D AW 42 i 74 % fofu 741

3D Fr W s bk il T i 119 20 PC % Tk R AE Q235 X R THT
R I B A A Langmuir W BEA5ER 2 T8 T 22 R

L & % x & ]

(1] e X5 5, EMRRE, 2. ke mk 2= % 58 xF Q235 M 7R £
PR VW TP I 2 PR LT 1. o I ok 5 By 4 24 41, 2008, 28
(5):291—295.

[2] XA, AL, 5 F L S5 DR me bk A7 A= 9 22 Tl 300 X ik B 7E
CO, K EZMHLIELT ], P B0 Ak 2 2410, 2008 24 (1)
138—142.

(3] ZJRmZ8, X055, F 35 48, 55 R 5% B Ak bR e wbk 1k 5 4 X
A3 TR A BT b G b M RE T S LT, b [ o 5 B 4
242 ,2006,26(6) :336—341.

(4] EAER. koAb 22 A IMD. db o 4 2% Tl i etk
2004 .234.

[5] TFH#E, 52 7r. MZL-1 B Pk 28 Dl vl e 5 Je e ReAF 52 [T .
JB 15 B 477, 2004, 25 (11) 1 465 — 467.

[6] FKukh, A, T 248, 45, 4 45 A X R e obk 2 fobt 5] 5% 76
Q235 B2 AL K AR AL A 1 S e [T ], 9 B4k 2 22 i
2009,25(3) :525—531.

[7] Liu F G,Du M, Zhang J.et al. Electrochemical Behavior
of Q235 Steel in Saltwater Saturated with Carbon Dioxide
based on New Imidazoline Derivative Inhibitor[J]. Corro-
sion Sci, 2009, 51: 102—109.

[8] B E . RFR, BHER, 5. HeS KW P 9 J5 ik 5 22 1l
1E L A 5T VI Wk s it 477 2 W 76 HL S 35 WP I I
FEVERIAT T, v B ok 5 B 7 4% 41, 2003, 23(2) 1 75 —
78.

...................................................................................................................................................................................

Composite Coatings Containing Nanoparticles in a Metal
Deposit[ J]. Surface and Coatings Technology, 2006, 201 ;
371—383.

(8] SACBERM . Tk A% BT Fe-W-ZrO, 49K 52 45
RIS 5 AT o (1], B 34k 2% 2= i), 2007, 23 (10D
1617—1 621.

[9] Li Bao-song,Li An,Wu Xu,et al. Electrodeposition and
Characterization of Fe-Cr-P Amorphous Alloys from Tri-
valent Chromium Sulfate Electrolyte [J]. Journal of Al-
loys and Compounds,2008,453:93—101.

[10] Li Bao-song,Li An,Gan Fu-xing. Preparation and Charac-
terization of Cr-P Coatings by Electrodeposition from Tri-
valent Chromium Electrolytes Using Malonic Acid as
Complex [ J ]. Surface and Coatings Technology, 2006,
201.:2 578—2 586.

[11] ZEML 2 AR, ZEHIM, . Cr-Fe-C & &8 2 1Y H L4 &
AT R AFFELT . MU AR A R}, 2005, 29(5) : 27 —29.



