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Electrochemical Study on the Effect of Schiff Bas€hromium
Complex on Steel Corrosion in HCI Solution

Loghman Kord?, Mojtaba Nasr-Esfahani? and Mahmoud ZendehdeF

!Department of Materials, Najafabad Branch, Islamizad University, Najaf Abad, Iran
2 Department ofChemistry, Najaf AbadBranch, Islafiad University, Najaf Abad, Iran

Abstract: The inhibition effect of synthesized Schiff baseerhium Complex, namely Bis (N-(2,2-
aminoethylamino) ethanol) salicylaldehyde) chromi(if) chloride on the corrosion of mild steel in50M HCI was
investigated using potentiodynamic polarization atettrochemical impedance spectroscopy (EIS). édperimental
results suggest that the complex is a good comogibibitor at different concentrations and its agéion was

described by the Langmuir adsorption isotherm. &bsorption isotherm parameters such Disgdsand Kags Were

determined at room temperature. Polarization cuimdgated that this Schiff base acts as a mixewdir) type
inhibitor. Polarization results revealed that thhibitor showing a maximum efficiency 79% at cortcation of 100
ppm. The scanning electron micrographs (SEM) imapesved significant effect of the inhibitor.

Keywords: Mild Steel, Corrosion Inhibitor, Schiff base, Cri@plex.

‘() $%6&
$+ JO+$1 *23 | -+ JO+ %"# F+ +
m-nasresfahani@iaun.ac,irrt9 8, -+ 56 77 555 4"(



%;

.0 $+-> B)CD v: $;:*
% Q:*> T3 $ 0O Q:*>?+ Q
& . B)CD4; "3jhu $!
SG&TI3 $w Q * U $+
= U*$+ .*3..0) 3
. (OCHy) *D ch$;, D4+ZH &X'
I Q BYCD k /& .0 -3
*$+ $+ SP U Ni() Co( Fcu() .
5 k! f7T>D NH)+# BB)CD

"(SGTE $/T3 .9 >/ . HCL K

0;Q q((. .0 B)CD *$+ . $+
T+B .T>D .0 B)CD $ T.@
21 *D : 4+Z )> XYZ S$

D T3 DI :4+ZT+ .M( /

S * Q . %+ > $ T#Uo D
XYZ H> D4+2Z *$+ . &+ +
2>$BGE$S* .Q D3 . $+ . %,
T>'D C>3 .0 B)CD @A(*3.
K M; k! (Salpr) C>3. 0 Co(salpr)
$; WIBGES U 9 K .M; ">3%$3
k T pM, o.$+{ B)CDJ1kD D
B)CD*:$+ . + $+ C.Q \3
ST3 .* % (. C$8>*:$+
j U XYZ ha *3 . m?I(4; y$
$+> 9 DQ ; Q B)CDMV; *:$+
4 >38F G /IH(*D$ & .0
$3 L! 4.DJD K O
B+ $C 3 Q2 / "3 M;$;D
9D ./B)CD $+-% us s »
D J( M; .0 4; ST3 §1Fk$Z
H)Y( B T3 *)> ID J M M>
Q [3.%+( /HDS$ : B)CD
*D $+ B)CD4; . 2&8% +0) .
$+$ Q *QN3($*JI1

. 0t )

i # :Q $& 2)
*D 3 K S$7 ¥
3 K $3 * US
Z * $3 1 jhuU.

*» U $+ . "3

K * U Z . @ J% *);

"3 3GE$* $+ U . L' *.D

K.* UT&3 . $3 LI *>/ $+

# . $3 L! ST3 k _

* $3 ¢« z/ D * D.T_ #
D $3 .% .3 *_# m (

>/ 'D( $ U $3 $+ . . &

&2P S$* I D J( >3 N+ |

XYZ 3 .*>/ $+ .D$* + $/T3

T3 4) $%$ 4, SSDH&k ! <Q [\3
$ .Q 4.%3 )>» nB mP

4.*"\p oDJ. & $ .S+ . k)
>0) . 8 Q .% . [ )»>TZ
s . SES$ r K. gD(8 Q
+0D Q c LT3 4) *>/ $+

gD( Q T3 =*= US$; *+D$
* U T&3 k 1 D$D* ;
8 0;Q
3 RC=NR*Dk . .0
& . DT3 *>/

D T+

. Di; # 4

T # *.D
T3 T_# 2)

;0D
"D
PS$;*+H&*YZ $+
(* v+ juUl3 3/ %+ %(
.0 .S+ %t *+Z

Oa Q U $+ . & .
@E T3 p *3 . $3 L1
$$/; DM, 4/ M;tu(kh! .0
;? 0 * U "%+ S$ *
RC=NR : S1H> . P. $$>/ 4/
\3 Q Y N ¢ 33

0 B)CD %+/ . D $D; $ B)CD



%);

$SD .0 B)CD $+->%

U3K 9)J

8FYG /IH(*D$ &B]B.

$;DIFOD (I / 4 >3
CasH3oCrN,O,Cl

8RR G /IH(*D $ 8B
(r /7 4 >3

S*.D 3K* qD( R9)J

3NO 0 )3! 3NO 0 )3!
Fe (] Cr .71
C QUI/Q | Mo CFQR(
SI CETF Cu ¢S
Mn GFR7 Al dQ.7l
P QQ \Y QQ
S QQ Ti QQ
Ni dQ
%8 )0 7
-3 3 o )> e

S$ 9 +77e Par stab +Princeton Applied Research
/| D$.* > 3 O .93 DO
H>D )> iz )> 4(2 $+ )>
H( /IST3 | K ++ D )>

}7N5(87NH + +@> * 0. r+
B+ $C / S$;,: "3 ocp T+
N> bB5kHz ( MHz B+D *: )>

x?+ $ (ocPT'+ .5..DC NmV ..AC
0; ; Powersuite Q9+ ST3 $/T3 . $&e
.S$ "3 -3 &P [/iZz V . 6

L-(C E 7
8)0 ! MN* 7
H( [/ 88k * 2k 9 77
% k_ $w$> H >3*9: 5  H+(I
z+ k! M; ($ HLH+(*>5 k *
k * & k_9:* 76 S H#1
$ {xa .*/ ..ol mF9 D5 D
e5’c Q *PuQ .?pM $
%p k ;D ($ $N+ " M; $
.o lju. o DSEES$/ T3
ST3 : p "3
! 77

"3 4.DIJD K ++* qD(
+ 3 3Q;2 |/ + +ST3 $/Fk $Z

i *+3

++S ¢

i\? [\3 * \p .
L? ($ T+ *D 4, .D . * NT
pk!]|_ /[\83yP M,

$$ Hh * J3

H)
af

J >

/



%; 8 Q
S 9+ 3Q2 / / 9+ Hp ; T>1 . $3 V
$3 k! > ?p 5% .7 )
HIME T WoD V . / S$ p*.@
3 K 3Q2 *t IFH) *$+ IEP(%) *:$+ $+ S$ )( . 3
sl X W HClI K Kk! *.D $ 31 L N3
IFk$Z S$* + $ .0a TVW Us-1y. . (R-Ry).
fi U H+ $4%: U~ > |E(%)_T 100=———"" 100
31 *: U ;Z + $(D $+ q qz('ol- ')z(R'RRp)
ST3 $ / °
U ;Z + $+ .TVW:Q XW * U :Z + 1| 1,/ D
;2?2 T3 . [/ .*: U H+ ;0 D / 0 a VW $+ s1
u( ST8 ;0:Q $+ DH Td s1 T> )»>»T ? QR, R 3Q;2
$ro. D r o+ (D U g $+ .XW O0a TVW S+
$*Lab+ ~ S6E$ * *;  )> B+$C /
0 U#* 4. R7
o *.D 3K ++ U3) *ha
e DTU3 (XL30)BC k$SEM -3 "3
Py SEM $ 73 *r8o+ S
N * BIM;$; 53 k! $ 0> %+) P
e $. $+ . 55ppm sl T&3 $ . K
ST: p*3. $+ . si
. e ; v W 0
: X>0 C
$3 *.D 3K $(D $+ 3Q;2*! SX 9K $4 ( 8H + /
N5 TVW $+ . sl XW k +J+M;$; D | Hp k! L Ts1 i+ $3
S 7 9% TSS9 7N B D  + | 45$9+ 3Q;2
4, B (* T3 $T.@c’?d+ ?p
S9 D $+ uUr ) K 9)J
801 Yz -AIZC/(Xchsl' LS a | cor 2 IE(%)
(ppm) (mV) (mV decade’) (mV decade) (mAcm™)
£ EN5 € 6¢ 56 =<7 Eb=== 8
N! E<6= N6 =N=5 EH76 ¢ N
55 £< 65¢€ eeee N«77 &5 6N e«
75! E< 6= <e e<e E57 57 N:<N




. 8 %;

H; (Logg)K. B+D S$ 'J $Z 1+ 0)
00Q .D ;8 .S ++$. T:):+ +I1F IF H
4; S$* 0D T&3 . "# $? .B+D K J+M$ B3 k! *D 3 K
k! T 2?2 .xY ¥ 2 * 'P €3 S$* + $+ .0a TVW sl
*\U M; L3 B+D .*1+ ST3 TVWo,Q *$ T ;;+ + DP
D ; 8 M;Q+* .Log()gl. Log(z) $ +D * * 1 I+ 0;Q $+
€3 4,SID$ Z 85 .H;( Ta{o,Q 4~ S$* .k?+ T ?0,Q
; 8 ¢ ki$; *+ U€3 M; .*+ U +*+ U +: KT eeoDQ+ +: K
SGET3 Z 85 S$"'*$+ . .0;Q $
v ... . .k?+ T ? Drp$?
v (& TTroy+ 4
et L3( DK. 4; B+ D *? 2?21 B+$C $?
2o . 1?2 4 ®RET3 $ % ) 2(.

SBET3g3 * UT&3.]) #

Log(2)
&

Yora

0.5

0.0

4 2 0 2 . 6
Logf(Hz)
$+ . .B+D g1 .B+$C $. +%

Z ;1 (Q2cm?)

9 DB)CD
ST3 $ [/ I1Fk$Z B+$C R; +
$+ . TVWo,Q $* +R; +4; *3.
Q oD _ . 4 c0;Q Rp $?
*Do D 75ppm TVW "> ST3 * U )
0 a TVW.x. T;);+ +EKX
. . . 3 2
/| R+ .%;( U4 DS + T ~ 9 DB)CD $+
*J3 "3 k_ $ 93 3Q2
ST3 $ + 1 FH) + +log) g1 .Llog(2)$. + QI+FH)
+ 9DB)CD$+ .s1 *.D 3K
3 + 4; *$ D P S$ *
SB+$C /| H#1*+ U R9)J
80! YZ > 2
C(f) Rs( cm") Rp( cnr) IE%
(ppm)
8 5555e77 7<N= <7 8 8
N! 5555 777 6 < =t e E=6 ¢
55 5555 N | 7< =N e<e Ee e

75! <5555 N €6 N < e <ee Ee e€




%: 87

N3 $ *r$ D - XYZ |& S$
M(3)»>XYZ@ & .* P .K - 1
%Q P .9D .0 B)CD* (D k) Y e [
A
K *» U *$+ .f&. $ Q [\3XYZ
GE * $ : D .k_ $RX

0 U#* 4 S 80! [BJ NW: * R
N3 H#1 EDX . SEM ; h( .+ T3 «a RNH) D +:
$3 PWT&3 B K ++ 4 ..8%$*cql. o NU*.( #
$+ . sl  $+ . $ K 8M;$;D T_'(w-+K9(Q; $+ 4, DT (*
‘h(10> 8 H) ST3 $ +  IEH) TU ):;* UDT3 / —+.9(Q; 4 D$D
h($* + PW Hp K +SEM V+ .ST3 = # KM( # .XYZ
XW<c$ ++[\3 D$* + PW $. %($ XYZ k)> w-+KXYZ9(Q; 4 :
sl IX8& H)F T3 $ q3/ $+ . QZ 4.*DJ., +ku T;3M;
T3 $ [3 . D U Q $+ . SGE $+ Z $ XYZ
$/ %. ( EDX ;? 99 &H)F o

Dh&S$# oDSD, *$+
+$+ . sl @ &7 .% K 3

0.6

ST3 ;0D ; $ (K * UDS$* .| 7
++[\3 .9D*D$# $ - 3 2
K [\ . $+ . *YZJ M; H)(
S$D '@ //
%6 0R '

K &M $; D53 K . -+KXYZ*! BX
9DB)CD $+ . sl

$+ 55ppmTVW ($3+ .TVW;Q 8
ST ;0;Qfe (*$+

$ * $t/c(SkRab+ * $+ . & At XYZT. @ EH) " g
T_( +K9(Q; 9D $+ .XYZ$8 87< 755q(( .9 DB)CD $+ .XYZ |/
$D m\ $ . D.Z(.S$ 3'k .k~ D

XYz b$pb .B: / ~+ * ;28 DT: + (* 5(KJmol) $+3 /" +
c($& T3 a U #. $+ .B)JCD xyz/ .*» . Z(. T3%Q b+ XY Z
ST3 *);Qb+ SGEE$* $ U.UP .Q [\3.

=t . . RC+ )>g)3) ; h( & 3K GEo+ ) *;.V+.m\
$>9D.0 BCD$+ . 4 ..s* . Td P .M;$ D$3 *.D

r$+ ¢+ K .9D* (DB)CD XYZ



M\* *
$1 *23 /[ -+ * [ 9! T+ _
ol 4 Q *> MD T.. ./ 0+
S * Q-3C3
1J
1. Benali, O., Larabi, L., Traisnel, M., Gengember hda

Harek, Y., Applied Surface Scienc007, 253, 6130-
6139.

N7eJ +k3 66 T"+ol 9 VY_:, *w ..*+ >3

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Ashossi-Sorkhabi, h., Majidi, M.R., Seyyedi, Rpplied
Surface Scienc004, 225, 176-185.

Morad, M.S., Sarhan, A.A.OCorrosion Scienge2008,
50, 744-753.

Rangelov, S., Mircheva, VCorrosion Sciencel996,
38, 301.

Prabhu, R.A., Venkatesha, T.V., Shanbhag, A.V.,
Kulkarni, G.M., Kalkhambkar, R.G., Corrosion Science
2008, 50, 3356-3362.

Kisti, C., Emregul, K.C., Atakol, O., Corrosion Scienc
2007, 49, 2800-2814.

Talati, J.D., Desai, M.N., Shah, N.K., Material
Chemistry Physics, 2005, 93, 54-64.

Amin, M.A., Abd EI-Rehim, S.S., El-Sherbini, E.E.F.,
Bayoumi, R.S., Electrochimica Acta, 2007, 52, 3588—
3600.

7 * *3 $% b* 9*%"# h+X " Z S

&&e7

Abdallah, M., Corrosion Science, 2002, 44(4), 718-72
Bouklah, M., Ouassini, A., Hammouti, B., Applied
Surface Science, 2005, 250, 50.

Sari N., Aytac, A., Asian Journal of Chemistry, 2009
21(2) 839-848.

Abdel-Gaber, A.M., Masoud, M.S., Khalil, E.A.,
Corrosion Science, 2009, 51, 3021-3024.

Shokry, H., Yuasa, M., Sekine, I., Issa, R.M., El-
Baradie, H.Y., Gomma, G.K., Corrosion Science, 1998,
40(12), 2173-2186.

Shukla, S.K., Singh, A.K., Ahamad, I., Quraishi,AJ.
Materials Letters, 2009, 63, 819-822.

Bentiss, F., Lagrenee, M., Traisnel, M., Journal of
Applied Electrochemistry, 2001, 31, 41-48.

Derya Lece, H., Emregil, K.C., Atakol, O., Corrosion
Science, 2008, 50, 1460-1468.

Kosari, A., Momeni, M., Parvizi, R., Zakeri, M.,
Corrosion Science, 2011, 3058-3067.

Emregul, K., Kurtaran, R., Atacol, O., Corrosion
Science, 2003, 45, 2803-2817.

G. Benerijee, S.N. Mahotra, Corrosion (NACE), 1992,
48, 10-15.

M.S. Morad, Corrosion Science, 1992, 50, 436—448

Element

Fe

€

Acc.V Spol‘ Magn  Det WD F——— soum
5.00 kV 4.0 500x SE 10.7 Advance Lab

Za RSy B
Det WD ——
10.9 Advance Lab

g
i

I0>F9U K .EDX . SEM
IXF $+ . $.HCI K HKk !
SlgF $+ . sl

; h( KX
PW $ . K



