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20 KV, _xSids )ny(WDS8) g5 Scanning Electron Microscope SEM (&5 S sl jeaa 4
X 6.00, 5 um

G pabaia¥) Jlea Lgia 53¢l Bae alainly Jadl 8 (5 )SI OV 6 ASd SbesSl S il aaas o) 5

Y Sleall @l SUW Shimadzu g Atomic Absorption Spectrophotometer

SpectroMaxy, stationary metal analyser, AMETEK Spectro-Analytical Instrument (2012)
(1) Jsaall e 50 LS Al o jualiall Jolail) il cailS

AS5



16 axd) ddadtl) il Al g & gasl) dlaa

(0580 I g Ay palindl Julat il (1) Jsea

C% Si% | Mn% P% S% Cr% | Mo% Ni%
0.187 | 0311 1.03 0.007 | 0012 | 0003 | 0.002 0.029
Al% | Co% | cu% | Vv% | we% [ Pb% | Sn% As%

0.038 0.001 0.002 0.0005 0.0222 | <0.0030 | 0.0040 0.0083

L P R e

Zt% | Bi% Ca% | Ce% | B% Zn% | La% Fe%

0.0018 | <0.0040 | 0.00046 | <0.0030 | 0.00074 | <0.0020 | <0.001 98.3

Ethylene Diamine Tetraacetic Dianhydride [1]® «S s juass

Ethylene diamine tetraacetic acid <> o ouhalizs & jan 5 (i) jeae (100mL) 4 5 531 353 A
Acetic anhydride (14 SWU il (aals 5 (16 mL)  cpaod) Sl zs (0.034 mol, 10.00 g),
S Gadall (65-70)°C  @oloa aers delu 12 334 (Jla alasy mall G yeal Ay mL)
sl du clSE Cida o A1y LU LAl mdlay e B2 g ey Jelil) e @) (and!
(190)°C (dec.). <6lSé » jlamil da 3 Ll ¢ (%92) sl
[21F) el (A LG Cp ) Ay (2 0l INLN' I elial) (AU (aala i€ ja gpadan
ALl 3 ghadlly jumadll [1] Pl Gaslall ae (st Go Jille 25 & Qlaadl (s il -3 Alelie o3
JSiy Sl (adall I cie¥) S pall Adlaly Al el 102 Aty (g sil) e A0Sl iy Liay) il
Juit 5 (35Sl eV mala ey el gl B3 ABLaY) olail das il (5315 2yl cly paill g
Ol e 35kl sale by (85 o5 Chia VL
Bisamic acid sodium salt [3]¥:élia¥) AU (adlall 2 g3 gpuall ela judans
Jslae ae ailalae Caai ol A3 3 28l o st S5 G [2] ) (A asla e (JsaS Jslae juas
Gy Ll G g (e 3 IS OlaS Adlial ey sliay Gl sk sl o s seall 1Sy Hned 85 Sl
Bpanall [1-3]bS yall 4 5l yudl) loall pia g -] - Jsan i 5 iUl Gaalall slad el ) o) elli cia
:Electrochemical <iua gad aladiuls Corrosion measurements JStll ciluld
@ OsS) Y 8 JSU e pumadll [3] @l A Gaelal o g geall mle ils Al 5o ¢ 5all 38 ey
58158 e caaill a8 gl ey liall A3 Vgl W53 (ke 0.02 S el S mals) oaals b
O A sasS 5 Sl Clia sadll Cyjal s pealindl Jidadijlea s (Al Gabiaial) (uld IS (e A5l jualiall
alaaiul open circuit potential and Tafel extrapolation. Ji JlaSinl 5 4 gidall 3 00 aea Gald S
¢ o) ey JSb Ads 4y dlaidl Gl Potentio- state Mlab 2000 oSl sleaall Slea
S 3, al As s Java Jlea s Magnetic stirrer, 400, China.wblias & jae (Al ¢ Jae S
(1 JS&) BaY) Thermocouple. Sl (<8 (S2a ) yaa g¢ Chiller, HAAKE 000-3959
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gk @ad sl dsa g SO AN adls a0 EDTA (ethylene diamine tetraacetic acid)
Lexib (dehydrating agent <aiae dale) slall 3 5l Calu JalaS LU LAl (aals Jexy 3 ¢ )
S el Alelia o3 (g guzmnll jpasill (e 40N 3 ghadll & [1] SO EDTA Gadla 5855 il 3le dlee
3l e Gab agaa A ey 3-aminopyridine Awilaie ye ddls e gl JoY) el ae [1]
Jsny @A [2] elue¥) 5 Gaala o sSad O LDl (easlall Jii g €U e gane o d5Y) Gae¥) de sandl

(1) Bhadl a5 0 500 geall 2S5 508 Jslae ge allelio [3]dial o 50 geall ele (1o 52

AS57



16 axd) ddadtl) il all g & gant) dlaa

HOOCHC_ 2 en °
N CH2COo0H Acz0 / Pyr & 2, CHa- E':\
HOOCH,C N 70°C /12 hrs Ne-cHl _l_N/ o
CH,COOH G > N (1
o 27§
o
= | NH>
—
N
4
N \2 o
— NH—C—cCH Q@
\2 "

/N_|_N/

CH,-C-OH
HO-C—CH,

N,
~ 7N
z _

Bisamic acid
[2]1

N4 N NaOH
—_— o
o

NH—C-CH,,
N /
—

CHL.-C-O Na
P s’
Na O-ﬁ—CHZ

N
g S G- Q_HN_@
[31 o —_—

J3-1] @l pall (5 guanl) juiaaill &) ghad (1) Jalada

1762 51809 cm™ xie (s Cpaliaial jelal [1] <S,all FTIR spectrum s yeall con 228Y) Cala
.(3)dS v(C-H) aliphatic 25232993 cm™ aie 4 4s 3a 5 v(C=0) anhydride 253 cm™
5L g ¢ (-<CHp-N-) bisis sl 2 525 §=(2.66-2.78) ppm  2ie &l il [1] S ,all THNMR i ekl
el 38 [1] SOall PONMR b Wl (5) IS8 (-N-CHp-CO-) @ cilisis ol 2525 §=3.7 ppm i
GsoS @l A 26a8 §=55.2 ppm ¢« (CHp) oS GILN §=(51.8-52.8) ppm e daaia &l L)
(-5- J85) i S gana O 5200 Aald §=(166-173) ppm <X ¢ (-N-CH,-CO-) = 4alall
V(O-H) (e IS pabiaial  a yela en g 388 (12) Jisan [2] S el (aldll o) jeall a4 Caida
kWl carboxylic acid, v(N-H) amide. v(C-H), v(C=0) carboxylic acid, v(C=0) amide
i s SI dmans a3a A (e p s peall le (5S35 080 288 (4) JSS [3] S pall o] jeall Canl 42l Galialal
el yeall Cnd Aai¥) Gkl af sy (2) dsaall | (COOT) DS 5 KU (5 Aliaiall 5 ABlaiall e
[3] =S oall -3- Jsaadl Laiy [2] Sl
Lsary s Sl Y58 JSU dadie 3ol Jaall 138 Gaa (saldly 6 a (50) 3SR [3] Soall padiul il
Al claaSlall Al cae ) Ua 5 o5 )be 0.02 SaS i el pSl (ada (0 Caida paals
58 Laa o) Adadiall salad) (s duadl) cind paadald) Jasi gl g e SU 3V il g, JSEN L a8
(7 J8a5 6 JS&) ISl s Jalis ey JSUI Jasdld 3ol L8 (uSay Las Adadiall salal) 353 59
(8) S Jaws sl 5 5l jall da 52 3 ) e JSU L addla i -
weight loss Ol (288 ad (1 4 susdll protection efficiency (P%) dubeall 3l ol P& 0 -
dagie 5aLeS W )50 35 Laa 5l yall Aa oy ae Adliaal) saldll il Baady oo, s (g/m?.d)
(-8- JS5) Ay il Caglall oda (e (50 K11 BY 58 JSU
Ol s S V) ) 3 e Ay gladl 4 paall LS all 50 5l Alantiudl A il il o) -
@SN el e 51 5aY) 1agh dagi b il s Ay jaal) Al b e ) 550V e a5 e
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(10 &5 9 JSiadadiall 3alall 3 sa 5 a2e 5 2 9o 52 Aiall SEM )y 5o Adas3la) (52 55Y
MM&J&Lg.JﬁM\ J\@\C.ng; CasS Y| }.::3\@;\;51.4\)*53\@);1\?;;0\ -z
dslaial) ga Ay JSUN sga Jaa o Jee @l g Jlaill de ju (ge JB IS cmhandl e ol il Y

. noble direction 4luil)
e electrochemical reaction (s sbesS oSl Jelill 881 4l free-energy change 3l a8lall s o
Al (D) lalaal) e sy )
AG=-nFE ....(])
AG: the free-energy change,
n: the number of electrons.
F: the Faraday constant,
E equals the cell potential (E=E q).
e e JSUI ddaal (AS)  (sBVL il Clos (S Adlide 4y ) ja Clays e AG ad DA (e
die e oYL il Clua oy CAISIL 3 )38a 3 all il 53 aia (- AG )ad puens 485 paall (2) bl
Al (K (3) Aaladll BA e ge 3Ll ABle L AG O Jlielys L [s—d(AG)/dT= AS] ) Ll
sl Jeta
AS=—d(AG)/dT ........... (2)
AG=AH-TAS ......... 3)
L ALl AG ad el 3 ¢ Jaall 138 (e Alanindl AH @llXS5 ¢ AS ¢« AG S afd s — 5- Jsaall ()
Gamall gl Jsa el Gl ja Ll s dpeldaii) (530 s (AS) a8 Ll ¢ ddasiall salall ddlial aay e
Y] af S Laiy | Aadiall salall d8lial ey W il JSU das s 3 hydrated metal ions lall Liaya
Lol Gaian )31 all Cely Jeldill (S
sl s B, Adan Sl 48Ul gA (st )} Jalaa Lgia A8 jall il JSUI el s Lsbian (S G sl (e
4= Al Gl g JSEI L i IS (g Apdail) SV AHT (15 A4S
Log (icor)= —Ea/2.303 RT +logA ............ 4)
A : pre- exponential factor
E, : energy of activation
die gball ) gadll o dnhlii laiy F, Aed alie Jia aiiss Je duas (1/T) 2 (10g icon) o pis
(molecules per cm? per sxa s ) Leli sa iy ) (Amper. cm™?) 33 50 A 4w ae3 (1/T=zer0)
AS" Ahanimll A 5 5m) Gladal &y -5- Aalaal) Gukals 5 second)
A= (KT/h) exp (AS/R) .........(5)
K: Boltzmann constant (1.381x10% J. K
h: Planck constant (6.62608x10™* J.S)
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T: temperature on Kelvin scale
R: gas constant (8.314 J/Mol. K)
AS™: the entropy of activation
ey Al alee e JS Gadas any (VUK ddeal AHT ddapitll Allall ) Gludal JaVs
Lapeay KU L5 a8 a0 ¢ (6 Aalas) Arrhenius equation s syl dalas s transition state equation
ghall [ oaall ae 4abalii Ly —AH /R Jltie 4hie Jiny asfives Jad oty 3 all 3 )0 slie Blia I dgop
(6)d 52 Aadnadil) AN G g g i) ad lasial &5 o p)aiall 3K s (In (R/Nh) + AS/R) ke
icor = (RT / Nh) exp (1US"/R) exp (-LJH /RT)............. (6)
A: the pre-exponential factor
N: Avogadro’s number
H: Plank’s constant
E,: activation energy
AH" : change in enthalpy
AS: change in the entropy
Jleie DUaadle 32e S35 (6) Jsaall ad )
sk O el Gisan I a8 e Al Gl e o) Aaiall 3alall 25 50 pUaill Tapail) 48k o8 of -
4 saa alllyy physical adsorption sk sl 35 1 o)) V) Ladall 48l 223 physisorption
AN ~daud) (1 desorption o) el Ji)) ) elall aw Jadiall 1 Y (udlil) Ao Apdanlis A8Ua A 8
chemical ssbasS I el o jliie) (Kap¥ A5 jaall Al mhans o 4y guianl) 430 3ol ) el 5_alls (8
252 5 Aiall SEM ) som 4daa3la) 33 j4a 3 e physical adsorption b @ sl adsorption
(10 -9) JS& ddadiall salall 252 g a2e
Jelall )5 5 yall duale dagds il Jlaill dlee o)) ) das sall A" Ldasiiall Aall ) a8 puin o
Lein S all 2 ) oal) A8all Al 15 oladY) ity i AH*5 B, o O Ladh WS oy
(7) Aalaa
(AH*=E,—RT) ........ (7)
Al Sl O OSans A 3all 51 5V Aagii 138 s s a5 ae (e ol Aladiall Bald) g2 53 AS* 2 0 -
Al mhan Gl oL cliia oy (oLl B3 L3 sS) AL sl b 55l (o ey su 4u
(10-9) JS& Aadiall salal) 353 5 ae 5 3 93 52 Aisall SEM ) a2 idaaSla), (1)

slaliiiuy)
Jadl i e U5V (Otnll) aclaie e Hila Lo (s ging GhieY) el pspeall gle uiand

Josmalls Allall il 53 Aliim (a5 Awcriili o3 38 el 13a 5 Lo SURY) &3 () Ghans 0 5 5 siall Apaall Apalal
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ity Sl aalal Caide asls o s 8 () 50 ,SI) Y 68 (KU daia 30LaS (500 seall pela)alall o2a (ki L)
%(93-46) s2e (aca gl yi Al A il dleal) 3ol il IR e dallal) Leiillad il 5 (ke 0.02)
(OIS (338-308) )~ 52 s

A LBeli a3 L i 8 aey o) Say ity S adla e il S 1 13a aa Balal) sda (Baad
Lali 5 age s S 3Y g8 JSU il ol das € el SN el Hlial ol Gaeall (e et 380 55 aladial Al
Uaala 3 sa g dai JSU JSLie (e ilad 1 Akl clelially dali a5 Jlasind i3 (5 KU 3V 58 () S
ASpalipall- Ayl all adll S o) g Jandl 138 (e Alaniosall il o)) Agadidl) cillaadl JMA G sSiall éliiy 5
G555 o3 s Al hans e Balall ) Jial Gigaad sy sem Sl (A, By, ASTAH)JSEI A5 a5 (AG,AH, AS)
SEM s A e daual gl 5 JSU i dlea A

!~,

_«ﬂ \ m’—-:f | Feem——

Poterl‘\tiostat

Chiller Device

ASDEN Uy g Jslil 408 (2) Jei&
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Fig. (3) FTIR spectrum of compound [1].
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CH ,-C-ONa

e )
CH,—C—N
@ i N/

Fig. (4) FTIR spectrum of compound [3].
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-400.00 —

Potential (mV vs SCE)

T
1.0E-1 1.0E+0
Current, mA.cm-2

Fig. (6) The polarization curve of carbon steel in 0.02N H2SO4.
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potential (mV vs SCE)

1.0E-2 1.0E-1 1.0E+0
Current, mA. cm -2

Fig. (7) The polarization curve of carbon steel in 0.02N H2SO4 and 50ppm of
compound [3].
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Fig.(8) Comparison of inhibition efficiency of different concentration compound [3]
for corrosion of carbon steel in 0.02 N H,SO,.
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Fig. (9) SEM images of Carbon steel in 0.02 N H,SOys.
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50 ppm, [181] +0.02 N H,50;

X6.90K S.80sm

Fig. (10) SEM images of Carbon steel in 0.02N H,SO4 with S0ppm of compound [3].

Table (1) Physical properties of compounds [1-3].

Comp. m.p, ) Recrystallization
Compound Structure Colour Yield, %
No. °C Solvent
Q
C-CH, o
/ S CH,-C Off
1 SN N ? “ ) 188- Petroleum ether
C-CH, N % white 92
CHz=G 190
N Q
-C—CH G
@_” N2 CH,~C-OH _ 235-
2 v / White 50 Benzene
HO-C—CH, N_ H /=N 236
o}
N= 0 o
Q_H_C_Cl-\'ij CHZ—E:-ONa
3 v / Ethanol | White 90 Ethanol
NaO-C—CH, N H /=N
o]
Table (2) FTIR spectral data of compounds [2]
FTIR spectral data, cm ™'
Comp. No. Compound structure
v(0O-H),v(N-H) | v(C-H) | v(C=0) carboxylic and amide
N= Q
@_H-C_CH\ZN CHy-C-OH
2 R V4 e 3436 2997 1701
o2 “CH,—C—N
° e @
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Table (3) FTIR spectral data of compound [3]

FTIR spectral data, cm ™!
Comp. No. Compound structure i i
v(N-H) amide | v(C=0) amide v(C=0) carboxylate

—o— o
N\ / N-C—CH, e

H ;N CHz"C-ONa 1608

3 NaO-C—CH, N v /~=N 3437 1608
O CH,—C—N 1431
© 2y @

Table (4) Values of the open circuit potential (OCP), the corrosion potential (Ecm), the
corrosion current densities (Icm), weight loss (wt loss), penetration loss, protection efficiency

(P%), and Surface Coverage (0) for carbon steel in sulfuric acid with compound [3] at four
different temperatures.

Condition Conc. Temp., OCP, E , I , Wt loss, Penetration P% 0
K A% c‘“,“ Af:;;l-z g.m'z.d'1 mm. y
(x10°)
H,SO, 308 -0.483 -0.5094 87.24 21.80 1.01 - -
only 0.02N 318 -0.501 -0.4888 250.86 62.70 2.91 - -
328 -0.510 -0.4900 234.84 58.70 2.73 - -
338 -0.509 -0.4788 204.78 51.20 2.38 - -

3 308 -0.499 -0.4924 46.82 11.70 54.3 46.3302 0.4633
0.02 N 50 ppm 318 -0.494 -0.4738 16.88 4.22 19.6 93.2695 0.9326
H,S0, 328 -0.477 -0.4765 24.25 6.06 28.1 89.6763 0.8967

338 -0.515 -0.4933 29.71 7.43 34.5 85.4882 0.8548

Table (5) the thermodynamic quantities carbon steel in sulfuric acid with compound
[3] at four different temperatures.

o Temp., OCP, E , -AG. AS AH

Condition Conc. K v V" | Kimol | K¥/molK KJ/mol
308 20483 | -0.5094 | 98.29892 44.70692
H,S0, 318 20501 | -0.4888 | 94.32374 38.99174
only 0.02N 328 20510 | -0.4900 | 94.5553 0.174 37.4833
338 20509 | -0.4783 | 92.39404 33.58204

308 20499 | -0.4924 | 95.01843 98.09843
3 318 20494 | 04738 | 91.42919 94.60919
0.02NH,S0, | 50 ppm 328 20477 | -0.4765 | 9195021 0.010 95.23021
338 0515 | -0.4933 | 95.1921 98.5721

Table (6) Kinetic quantities for carbon steel in sulfuric acid with compound [3] at four
different temperatures.

r ,
» Temp., cort’ E,, A, AS*, AH*,
LOra i Lo K f(\/ lc(;fg) KJ/mol. | Molecules/ cm%s | KJ/mol. K | KJ/mol.
X
308 87.24
H,SO, 318 250.86 "
aaly 0.02N s i 222106 4.4491 x 10 0.1296 19.5300
338 204.78
5 308 46.82
0.02N 50 ppm 318 16.88 253125 15605 x 10'® 02322 | 22.5936
H,50, 328 2425
2 338 29.71

A66



16 axd) Aadil) bl ) g s ganll Adaa

skl

1. P. Schweitzer, Fundamentals of Metallic Corrosion, Atmospheric and media
corrosion of metals, corrosion engineering Handbook, 2nd(Ed.), CRC Press,
Taylor & Francis Group, LLC, Florida, USA, 2007.

2.S. Zhu, A. Fu, J. Miao, Z. Yin, G. Zhou, and J. Wei, Corrosion of N80 carbon
steel in oil field formation water containing CO 2 in the absence and presence of
acetic acid, Corros. Sci. 53, 3156-3165 (2011).

3. L. Elkadi, B. Mernari, M. Traisnel, F. Bentiss, and M. Lagrenee, Corros. Sci. 42,
703 (2000); F. Bentiss, M. Traisnel, L. Gengembre, and M. Lagrenée, Inhibition
of acidic corrosion of mild steel by 3,5-diphenyl-4H-1,2,4-triazole, Appl. Surf.
Sci. 161, 194-202 (2000); J. Cruz, R. Martinez, J. Genesca, and E. Garcia-Ochoa,
Experimental and theoretical study of 1-(2-ethylamino)-2-methylimidazoline as
an inhibitor of carbon steel corrosion in acid media, J. Electroanal. Chem. 566,
111-121 (2004); A. Abdennaby, A. Abdulhady, S. Abu-Oribi, and H. Saricimen,
The inhibition action of 1(benzyl) 1-H-4,5-dibenzoyl-1, 2,3-triazole on mild steel
in hydrochloric acid media, Corros. Sci. 38(10), 1791-1800 (1996); Z. Tao, S.
Zhang, W. Li, and B. Hou, Corrosion inhibition of mild steel in acidic solution by
some oxo-triazole derivatives, Corros. Sci. 51 (11), 2588-2595 (2009); S. Zhang,
Z. Tao, S. Liao, and F. Wu, Substitutional adsorption isotherms and corrosion
inhibitive properties of some oxadiazol-triazole derivative in acidic solution,
Corros. Sci. 52(9), 3126-3132 (2010).

4. M. Tuelue and K. Geckeler, Synthesis and properties of hydrophilic polymers.
Part 7. Preparation, characterization and metal complexation of carboxy-
functional polyesters based on poly(ethylene glycol), Polym. Int., 48(9), 909-914
(1999); (b) N. Arsalani and S. Mousavi, Synthesis and Characterization of Water
soluble and Carboxy-functional Polyester and Polyamide Based on
Ethylenediaminetetraacetic Acid and Their Metal Complexes, [ranian Poly. J.
12 (4), 291-296 (2003).

5. K. Mohammed, Synthesis, characterization of new heterocyclic derivatives, and

studying the possibility for their applications as surfactants, antimicrobial agents

A67



16 axd) Aadil) bl ) g s ganll Adaa

and corrosion inhibitors, Ph.D. Thesis, Chem. Dept., Sci. College, Baghdad Univ.
(2013).

6. M. Alcalde, A. Jover, F. Meijide, L. Galantini, N. Pavel, A. Antelo, and J. Tato,
Synthesis and Characterization of a New Gemini Surfactant Derived from 3a,120-
Dihydroxy-5f-cholan-24-amine (Steroid Residue) and Ethylenediamintetraacetic
Acid (Spacer), Langmuir 24(12), 6060 (2008).

7. R. Silverstein, F. Webster, and D. Kiemle, Spectrometric Identification of Organic
Compounds, 7th(Ed.), John Wiley & Son, INC, New Jersey, USA,( 2005).

8. N. Arsalani and S. Mousavi, Synthesis and Characterization of Water soluble and
Carboxy-functional Polyester and Polyamide Based on
Ethylenediaminetetraacetic Acid and Their Metal Complexes, Iranian Poly. J. 12
(4), 291-296 (2003).

9.Z. Ahmed, Principles of Corrosion engineering and Corrosion Control, Elsevier

Science & Technology Books, New York, USA, 2006.

10-A. Popova, E. Sokolova, S. Raicheva, and M. Chritov,AC and DC study of the
temperature effect on mild steel corrosion in acid media in the presence of

benzimidazole derivatives, Corros. Sci. 45(1), 33-58 (2003).

11-M. Morad and A. Kamal El-Dean,2,2'-Dithiobis(3-cyano-4,6-dimethylpyridine):
A new class of acid corrosion inhibitors for mild steel, Corros. Sci. 48(11), 3398-
3412 (2006); M. Behpour, S. Ghoreishi, N. Soltani, M. Salavati-Niasari, M.
Hamadanian, and A. Gandomi,Electrochemical and theoretical investigation on the

corrosion inhibition of mild steel by thiosalicylaldehyde derivatives in hydrochloric

acid solution, Corros. Sci. 50(8), 2172-2181 (2008).

12- D. Yadav, M. Quraishi, and B. Maiti,Inhibition effect of some benzylidenes on
mild steel in 1 M HCI: An experimental and theoretical correlation, Corros. Sci. 55,

254-266 (2012).

13- A. Badawi, M. Hegazy, A. El-Sawy, H. Ahmed, and W. Kamel, Novel

quaternary ammonium hydroxide cationic surfactants as corrosion inhibitors for

A68



16 axd) Aadil) bl ) g s ganll Adaa

carbon steel and as biocides for sulfate reducing bacteria (SRB), Mater. Chem. Phys.
124(1), 458-465 (2010).

14-1. Ahamad, R. Prasad, and M. Quraishi,Thermodynamic, electrochemical and
quantum chemical investigation of some Schiff bases as corrosion inhibitors for

mild steel in hydrochloric acid solutions, Corros. Sci. 52(3), 933-942 (2010).

15- D. Yadav and M. Quraishi, Application of Some Condensed Uracils as
Corrosion Inhibitors for Mild Steel: Gravimetric, Electrochemical, Surface
Morphological, UV—Visible, and Theoretical Investigations, Ind. Eng. Chem. Res.
51(46), 14966-14979 (2012).

A69



