ZKEH A

SURFACE TECHNOLOGY

0 E £ 3 1y 2013 £ 6 A
Vol.42 No.3 Jun.2013

- 4

DK 2K 1L &4 B H 3 IR 3T 316 A EE WA & M (EF

TAF, kE, LR, RRE
(1 EEMER T RS b 5 T RSB, HEAK 541004
2. PHEESUHTRE IR S T AR E S LR, BEAK 541004 ;
3. VU RN AL AE TR R FE S SR A, FEAK 541004)

[ E] @ddiFrapid BAmE s FFrE AR T 0.5 mol/L 9B IER T sked + =i
Fokek SFkekek KofekebvgibE ik A LR IE A 316 REFMAG Gk, TR R A . WAL IR A3 4 M
AT L2 AR F) | ST RERAR LA BT 0 AR R A2 1107 mol/L 893K B F | M & 4R it 1) e 2 K | B 28 3 3 3 R 454K
WL AR RALAD B I TR AN R A 2B MR & b BIIE L K, 09 R Dk B ki A K B AMEROR R
Frokod > 2w ok vl > 3 K oknd SeRoed

[REEIA] Rk RS, AR, R, AMIRE,; BRI E

[HESES]TC174.42 [ XEkFRIZAD ] A [ 3LEHE11001-3660(2013)03-0023-05

Corrosion Inhibition Action of Imidazole Derivatives Self-assembled Films

for 316 Stainless Steel
JIA Ming-zi' , ZHANG Zhe'>” , RUAN Le', WU Feng-mei'
(1. College of Chemistry and Bioengineering, Guilin University of Technology, Guilin 541004, China;
2. Key Laboratory on New Building Energy and Energy Conservation of Guangxi, Guilin 541004, China;
3. Key Laboratory on New Technique of Applied Chemistry of Universities of Guangxi, Guilin 541004, China)
[ Abstract]

sembled films for 316 stainless steel in 0.5 mol/L H,SO, solution was investigated by electrochemical impedance spectroscopy,

The corrosion inhibition action of imidazole, 1-dodecylimidazole, 1-benzylimidazole, benzimidazole self-as-

polarization curves and quantum chemical calculations. Results showed that four inhibitors were all cathodic inhibitors and per-
formed pretty inhibiting efficiency for 316 stainless steel. As the concentration of inhibitors were 1x107 mol/L,the longer the as-
sembled time ,the better the effect of inhibition. The inhibition efficiency of the four inhibitors was up to the value of E,,,. The

inhibition efficiency of the four inhibitors decreased as follows :benzimidazole>1-dodecylimidazole>1-benzylimidazole> imidazole.
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RERGRRAERAFE, B EAEN 3 mm, H
A (AR A0 ) W F s Fe 61.355% ~68. 855% ,
Ni 10.0% ~14.0% ,Cr 16.0% ~18.5% ,Mo 2.0% ~
3.0% ,Mn <2.00%,C<0.08%,Si<1.00%,P<
0.035% ,S<0.03% .
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Fig. 1 Nyquist impedance spectra of stainless steel electrodes
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Fig. 2 Nyquist impedance spectra of

bare stainless steel electrodes after fitted
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Tab. 1 Fittng results of data
R R Q R
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/h (Q7'vem™-s")
Z=H 8.225 0.751 939
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_— 1.997 0.899 4762 80.3
s 12 3.377 0.834 5799 83.8
14 2.655 0.850 6400 85.3
20 2.626 0.821 6643 85.9
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Fig. 4 Polarization curves of stainless steel electrodes
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Tab.2 Element values of polarization curves

as well as values of inhibition efficiency calculated

R 2 B[R]/ BV Jeor” %
h (pA - em™)
Z=H 0 -0.288 9.912
2 -0.483 2.407 75.7
6 -0.488 1.775 82.1
REEER 12 —0.494 1.519 84.7
14 -0.496 1.382 86. 1
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R T e
I s 2] 2
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Ibfe g £ 4
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20 -0.554 0.2831 97.1

H13% 2 WIRN, Bt 2 2B Ik I A8 S 8 e i 7 2
MU N | ) 1 2 2 IR T AN B 0 Sk B ) 4 ok A

FHZ v, B E 42 0 Z2 phasoR B Rk, 24l
Bef Al 14 h UG , B0l i 36w T a2z . it
Ah X T2 AN R, 2 55 A H AR R A S
PR 114 T ot Pl o7 B 8 170 %, 32 B DR e 2 A 5 W X AN 55
0 9P A0k T P D A o PR o A g 0 £
FH, BT DU Ff ok s Ak 5 0 35 R B L G2 il ), X
F 2L 2R R B o] I 114 2 s R 36 Ml R W o 2 o 59 1) 2%
TiEE 7 H KRB IMRIR A < 28 T DR > - — e FE kg > ¢
FEBR I SR | 355 BH BT 1) 73 B 25 SR — 3
2.3 EFUHEFITE

MR RTLRATE BEE , o0 TR AL f 7 A 32 B T 1
fi& 7143 5 5 e e R FILIE BE om0 AR ARIE 45 H1IE
A E oo Ko Egono 55, 73 F A G ML F 5 E o
HAR, PR G 2 a5 &R
NRE I S Rem MIB AE %, AE 8/, TlAE S5
G@A S EAT T BTRL, G AT SR ik v R T2
Bl Eyono f1 AE YUE . A T WIS DGR 4 5 XA 55
SO L I B A f e e A R P pL B
(DFT) ,7E B3LYP/6-31G " FE41 /K - Xif U o bk e 2
G FIATRAL RN 45 8] T 3% 3 s AT
HikfeaE,

H 2 3 AT, PRk 2R A5 ) oy T B A
) E oo AETR ALK A BE SR IRI B AE, 1560 DU 2% sk 551
H1 5 FAE 4w 2 T o B R W I A AR, A
WRIRZRAL AP E om0 B R BNV S 4 I bR g > -
Tt LRI S SL DRI > R I | B 0 o 2 ok 3R 119 2% ol



0 E £ 3 1y 2013 £ 6 A
Vol.42 No.3 Jun.2013

ZKEH A

SURFACE TECHNOLOGY

&

R3 RMELSVHEILHNERE

Tab.3 The frontier molecule orbital energies of inhibitors

éz%’fﬂ?ﬂj EHOMO/ ELUMO/ AE /
(kJ *mol™)  (kJ+-mol™) (kJ-mol™)

bk -0.274 05 0.016 47 0.290 52
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SRV NI -0.217 87 -0.022 39 0.195 48

FIE 77 F 1 B AR TR A 24 I DK s >~ g e DR s > i
DRI > DRI | 3 5 LA 2 A AR 25 R — 2, 2 AE B9 HES)
T 55 25V A T A, 3% B 3 DU 2 il ) A i 2
MREN M Egono e 2 FER,

5 A pUFp ke 4l 5 M) FE B3LYP/6-31G ™ FE4]
JKF N R BE B R oA . R IA D, HOMO $LiE
S AT D 1) 23 B03E Sk F - LUMO BILIE 9 2
P LI o T, B S TR bR+ kg Sk vk
M RIS FE K IE ) HOMO =5 243 A1 7E DR MR BRI SR Bk
W) HOMO == 2250 A1 7 BRIsE BRI 2R IR 1 5 BRI - —
FEFEDRIE ) LUMO =5 224347 78 DRI IR I | = 5 DR e 1y
LUMO FEZEPAERIR [ 2RI DR ) LUMO F= 243
ATAEBRIE A FIURIA -, 3 2 B BRI T e B ke 2
P A RN 57 H 0 25 AT 5 R KR B S b e 412
HEH A R R BRI IR | $2 37 H T I L AT R R A
AR IF R F - R 37 F - Y SE A R R B R 3R
Fe B ANE R T-HEAR Jy 3d°4s? , Hozs d Bl ] 5 ks

d BIFRRm
FEl5 ke A Y T LR BGE %

Fig.5 The frontier molecule orbital density

distributions of imidazole derivatives
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