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Studying the effect of some carboxylic acids on
protecting iron from corrosion

Boshra abazid*, Deeb baker**, mohammed ali alshekh**

Abstract

The inhibition of iron corrosion was studied in a solution of
hydrochloric acid (0.1M) using salicylic and benzoic acids, based
on the method of measuring weight loss. It was revealed from the
weight loss measurements that salicylic acid has a better
inhibition efficiency than benzoic acid, so its inhibition efficiency
was studied in the thermal range. (313-343 K) It was found that
the inhibition efficiency increases with increasing inhibitor
concentration but decreases with increasing temperature.

It has been shown that the adsorption of the studied inhibitor on
iron agrees with the Langmuir adsorption isotherms at all
temperatures studied.

The kinetic parameters (activation energy, activation enthalpy,
activation entropy) were calculated and discussed, and the
thermal properties of adsorption (adsorption enthalpy, adsorption
entropy, Gibbs free energy) were calculated.

Keywords: corrosion inhibitor, carbon steel corrosion, salicylic
acid, Benzoic acid, Adsorption.

*) Master student, Department of chemistry-Faculty of science-Al-baath
university Homs-Syria.

**) professor of physical chemistry, Department of chemistry-Faculty of
science- Al-baath university Homs-Syria.
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Time (h) W (mg) (mg.ccr:nR_z.h_l) InCR

0 13542.1

6 13460 0.760 -0.274
12 13408.7 0.617 -0.482
24 13302.8 0.554 -0.591
36 13242.8 0.462 -0.772
48 13225.7 0.366 -1.004
60 13167.7 0.347 -1.059
72 13119.3 0.326 -1.120
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48 13490.23 0.159 -1.837 | 56.493 | 0.565
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72 13440.3 0.145 -1.933 | 55.626 | 0.556
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€M% | Time (h) | W (mg) CR_2 .| InCR o) IE%
(mg.cm “.h™)
13276.4
13262 0.133 -2.015 | 0.824 | 82.460
0.015 12 13256.37 0.092 -2.377 | 0.849 | 84.976
24 13234.76 0.096 -2.339 | 0.825 | 82.596
36 13211.5 0.100 -2.301 | 0.783 | 78.316
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0 13411.2
6 13400 0.103 -2.266 | 0.863 | 86.358
12 13394.23 0.078 -2.543 | 0.872 | 87.273
24 13376.6 0.080 -2.524 | 0.855 | 85.538
002 36 13358.29 0.081 -2.505 | 0.823 | 82.324
48 13339.29 0.0832 2.486 | 0.772 | 77.274
60 13319.57 0.0848 2.466 | 0.755 | 75.526
72 13303.34 0.0832 2.486 | 0.744 | 74.486
0 13641.3
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12 |13635.84 0.025 -3.678 | 0.959 | 95.906
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48 13618.17 0.026 -3.620 | 0.926 | 92.689
60 13611.83 0.027 -3.601 | 0.921 | 92.127
72 13605.25 0.027 -3.582 [ 0.914 | 91.471
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0 0.760 0 2.381 0 4.150 0
0.01 0.188 75.152 0.562 76.399 1.081 73.946
0.015 0.133 82.460 0.431 81.881 0.754 81.820
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(6 Jsasll) AH, , AS, o Gl DA Ge s Al (
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Ln(CR) ——
—— )
——he

Y

“aYe

i

UT (KoY

-4
00029  0.00295 0003 000305 0.0031 000315 0.032  0.00325

Aaleadlad) Gaaa (e Adlide 5805 die (gl cillahadia (7) JSil)

4
Ln(CR/T)
-5
-6
—~~ -
Ly
o
O -7 —fe— e \
=
-
Vo \o
-8
= Y
-9
« Yo
10 UT (KoY
0.0029  0.00295 0.003 0.00305 0.0031 0.00315 0.0032 0.00325

HCI (0.1 M) (3 dlie (In 5 yoal) 6B cyanad BGaiy) Alal) cllalaia (8) e
ladld) (ea e ddlida 815 aie
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Uaan (e Adlida sl aie HCL (0.1 M) A saad) JST Japliil) cdlalaa (6) Jgaad)

ERRIR]

Conc. E, AH, AS, E. - AH,
(M) (kJ/mol) (kJ/mol) (J/mol K) (kd/mol)
0 -50.38 -47.6658 -95.42 -2.718
0.01 -51.20 -48.48 -104.53 -2.718

0.015 -51.51 -48.79 -106.29 -2.719
0.02 -53.58 -50.87 -101.90 -2.718

0.025 -62.53 -59.81 -63.43 -2.718

JSB Jela) Lpinl) dila (e 2y Sllulladl (e dsm o ) asll o380 s
Lasiy o s AoV Al adlge 8 Lial Sfie) Cany o Gl (e el
& waall JSU i) ZaUa ol ddadal) el Can ) (g2 oA Lafiall agag
Aylie L) aes dsam Ea % 3 1Y) Al i 2y [13] ddagial) sl
Sl phall daa g iyl ae Ea % Lauiwl dills Lalisil; ale 8 53l by

[13,14] Sl 5ol s
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el s e haia) clipad g Sl

Gllee alaji Cua Tafiall 5855 8ol A i) daf 8 (@lias) Sisas Joaall e Laadly
Lol Tag ey (0.015 M) 3850 ) daad s oVl mdaws o Sl
A dllyy Wl plan e Fia o cligall e S e o e Ju e LU
bl 51 A latl)

Ay Japil) A8l (p Ul (5l lua DA (g Al A8y e B (S

Lo bl Ay g Lialiia Bl iy of comy U G)lall 13 o Cum Tl

Al A e (315
Ea — AHa = RT (6)

) asign) -5

(S ool s e Biadl lipall Jelis Ion Slasbee S asish) i

) M) n Gy e DS e apeiaall S il g sl

BB

iny il e 3 Lo DY) ee o i (A Dl ey ol

15] JSTY Jansgs cdlaiiall ZiluasSh) Slsall
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AlasS Gana Jslae Jll mhaudl ie B5iaall Ay suanll salall Gl e nadll (Say

sl Qlipas Org(sol) AW Jolaall 3 dgmall Glipall gu dby Sl
:[16] H,0(ads) Sl mhudl e

Org(sol) + nH,0(ads) - Org(ads) + nH,0(sol)

Sl Jsladdl 3 Ll dypaadl 30l L Org(sol), Org(ads) cus

M e s el e sielly
sl mhudl e siieal clal Gliyia e a2 H,0(ads)
[17,18] 4Dl bafial) 355 b 6 dualandl bl ld a5ig5) 130 Ty,
Cinn 1

= C: 7
0 Kads + inh ( )

G Aadand) ddaaill 10 cadiall 35 :Crpp el lieY) culi :Kads Cua
) IRASIEON P VI IVENL ¥

O LS (9) ISl s s S Lain Uk Gy i S22 (Bl o
saea il oF I sy b (1) L@ g (RP) sl jlaaiy) e llas
sebays Langmuir jueasy el adiy elall 6K mes 0.01 M8 cliluadlod)
Al galal ey duals

Oe Adlide Hha Glapy die el Y Kggs Dl OleY) Culh Gloa o

(7) Jsaal) b dnyaally aiea) Jashadl) Jue
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e 0ailin Koge ad ofs s saa LYY cdlabee of (9) JS80 (e it
el o cafiall Jumdl Loy 50 S K5 d 50l adill ed phall da0 sl
s¥iaall Lafiall ciliyiay Holall agan e Bagmsall Aagajal) Aadall g SleS

[19]

rilaleall AG,¢ Sl 5yall Al K 4o Jasi

o L (~AGh )
ads = 55 # AP\ Tpr ®

MJJ.LJ\ Q)JAJ\ g_\\;)lc_m; QAM}M\ (AG ds) ?'\3( ) d}.\;ﬂ\ (ﬁﬁ Q)

0.028 313K
0.026 8 333°K
0.024 343°K

3 0.022 d

o

2 002

S = 0.8638x + 0.0051

I y=0. :
o 0018 e R? = 0.987
0.016 y = 0.8957x + 0.0046
R* = 0.9892
0.014
] y =0.8919x + 0.0049
0.012 R?=0.9872
0.005 0.01 0.015 0.02 0.025 0.03
Cinn (MoI/L)

0.1 M b ysal) mhu o chlallad) (aeal Sal gglaia saad¥ Jifial gz isai (9) Jeil
Adlide 3y clay s HCI
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sl e b Gaes e Asalipspail gl (7) Jsaad

AG;ds AH ;ds AS;ds
T (°K) | Kags (L/mol)
(KJ/mol) (kd/mol) (J/mol)
313 196.0784 -24.1995
333 217.3913 -26.0309 -1.727 82.9204
343 204.0816 -26.632

s prall Hlhadl day Jlae (8 S5 al 4y guaall dpuldll sal) 48l o8 )
[20- Jlod s i) of s of (Se Julls (-24 ,-27 kd.mol ™)
.22]

Dy syl A g lin)) xie (1.8 kJ/mol) laiay ASO;s ded il Jaadls

Ol )l Aad gl @lld 385 .(333K) (313 K) Al (e 350 20
dapdl e clapy 10 ldie sl dapy g sy Gl S glapyl Ll

(0.6 kJ/MOl) 1S Lua Bl L i A (343 K) daydl i (333K)

Ol Culh e dza (addT ‘“;135\_3)

Al c¥alead) alatiuly lobea Sy AHD o ,ASQye SlieY) Ay juily dglll

[23]
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AGads = AHads TASads (9)
AH AS?
LnK,qs = ads | 4 _ 1n(55.5) (10)
RT

7
6.5

6
5.5

PO SRR , JEC SO RS AV °

5
4.5

4
0.00285 0.0029 0.00295 0.003 0.00305 0.0031 0.00315 0.0032 0.00325

UT (°K1)

bl Gaes ey 1/T Jilia Ln(kads) ahtis (10) Jeal

eblss  (—AH2;/R) e \gle dsaall & ) clisid) Jia
(—In(55.5) + AS?,./R)

(-1.727 , 82.9204 kJ.mol™" . K™y sAHS,;; ,ASOys 1 dssmadll 2l

A e
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o b Shaasll a1 e Aatl (AHQgs > 0) shall Aalal) liieV) dee
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