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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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Time (h) W (mg) InCR [0} IE%
(mg.cm‘z.h_l)

0 13615.00
6 13580.36 0.321 -1.137 | 57.804 | 0.578
12 13548.33 0.309 -1.175 | 50.002 | 0.500
24 13479.07 0.315 -1.156 | 43.184 | 0.432
36 13422.51 0.297 -1.214 | 35.692 | 0.357
48 13332.49 0.327 -1.118 | 10.717 | 0.107
60 13268.57 0.321 -1.137 | 7.472 | 0.075
72 13207.2 0.315 -1.156 | 3.539 | 0.035
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(40°C) sl days ieg (0.01 M)

CR
Time (h) W (mg) InCR (0] IE%
(mg.cm_z.h_l)

0 13627.9
6 13607.5 0.189 -1.667 | 75.152 | 0.752
12 13594.78 0.153 -1.875 | 75.163 | 0.752
24 13554.98 0.169 -1.779 | 69.523 | 0.695
36 13516.4 0.172 -1.760 | 62.750 | 0.628
48 13490.23 0.159 -1.837 | 56.493 | 0.565
60 13452.48 0.162 —-1.818 | 53.146 | 0.531
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

26




Lol o plad) Al Gl daala Alaa
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48 13188.19 0.102 2281 | 0.721 | 72.121
60 13163.99 0.104 -2.262 | 0.699 | 69.977
72 13138.9 0.106 2243 | 0.674 | 67.475
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
6 13638 0.030 ~3.488 | 0.959 | 95.980
12 |13635.84 0.025 -3.678 | 0.959 | 95.906
24 13630.17 0.025 -3.658 | 0.953 | 95.348
002 36 13624.28 0.026 -3.639 | 0.943 | 94.314
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

AL Jyhaall Al cillabaal L Ledy
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Weight (mg)

Weight (mg)

14000 s
Weight Losses 0.015SA
13500
e —— —— ——— -
13000
12500
12000
—0—40°C
11500 60°C
70°C
11000
0 10 20 30 40 50 60 70 80

Time (h)

e Gail) ALl dludlad) Gaea e 0.015 M 35l ie ¢80 s G (2) JS&

(40, 60, 70 C°) 5 cilaa

14000

Weight Losses 0.02SA
13500 o o——g —
13000
12500
12000
—8—40°C
11500 60°C
70°C
11000
0 10 20 30 40 50 60 70 80

Time (h)

i gl ALl chludlad) Gl (e 0.02 M 3850 tie o3l it oy (3) Jsid)

(40, 60, 70 C°) 5 cilaya
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14000 .
Weight Losses 0.025SA
b4 *————o e o— P
13500
13000
12500
12000
—e—40°C
11500 60°C
70°C
11000
10 20 30 40 50 60 70 80
Time (h)

e Gail) ALl dhludlad) Gaea e 0.025 M 35l die ¢80 s G (4) JS&

(40, 60, 70 C°) 5 a cilaa

pyhad) dae il Al -3-4

(40-60-70 °C) s)ha cilays vie bl aead Jagdil) 50 LS 4y, Lidd
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cilas die (0.025 M) S ) (aea Alla b byiil) 56y JSEY Jana (5) Js2ald)

(40-60-70 °C)

40 °C 60 °C 70 °C
SA(M R IE% R IE% R IE%
M) (mg.cm_z.h_l) ’ (mg.cm_z.h‘l) ’ (mg.cm‘z.h_l) ’
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
0.02 0.103 86.358 0.322 86.275 0.642 84.515
0.025 0.030 95.980 0.125 94.712 0.251 93.946
45 CR
4
35
—~ —e—313°K
£ 3 333°K
£ 25
S 343°K
g 2
Eﬁ) 15
1
0 ' ——3
0 0.005 0.01 0.015 0.02 0.025 0.03
conc (M)

.(40,60,70 °C) 3)a cilas sie 58580 Ay JSU Jara (5) Joill
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el Ao daaa 3 S 0 35k daal 2024 ale 15 2l 46 Aaal)
100
IE%
95
90
S
Ll

) /

80 —e—313°K
/ 333°K

75

343°K
70
0.005 0.01 0.015 0.02 0.025 0.03
conc(M)
(40,60,70 °C) sl cilas 33 3601 Ay L) 5. (6) JSil
Sl ga ) cliluall —4-4
112] Gustil Asbea (g JSH Adaad sl Dl Sl
CR = AE (_Ea) Ln(CR) = LnA Ea 4
AR Tjr )y MM T EA T r S

oyl 48l :Ea Cua
.(8-31434 J.mol k™) clall culi R

(oY) 8 Lo Jaladl) aasill Jale sa :A
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Lsail) Ay ils g)hall sinall caluad Gl Alalaal doay JSG aladiiad &5y LS

L12] (G5 Aala) Alaall (g diiia a )

CR = RT E <A5a> £ (—AHa> c

“ N PUR )PP TR ®)
CR R AS, AH,

B e T T ©

LIS Jas :CR G

.(6,022.10% mol™) 2858l axe :N
(6-626.107% j.s) L culi th

eladl Gllal)l el R

Jdlbhall 3yl all Ay e T

dassl) Ay 5 tAS, dasisil Gl :AH,

AJEY) A Asbee (yo Tanil Ay il Tanil ) o8 e Jpomall 5 Cam
-9)
(0-01 M) b Lise€) 35l IS 1/T ANy INCR/T 1 skl Tl s o

AHg

= 4 ) i) Ay (=22 ) Jaad) o Aaibaal) gl (e Jpeand) i
(6 Jsasll) AH, , AS, o Gl DA Ge s Al (
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el Ao daaa 3 Sbicu 0 4l el 2024 ale 15 2l 46 Aaal)

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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oxdy s Ea % A 0l () sa% Gllullidl (aea 5855 abay) gld Al da
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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Ln(Kads)

Lol o plad) Al Gl daala Alaa

el Ao daaa 3 S 0 35k daal 2024 ale 15 2l 46 Aaal)
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
S Slasll S e Al (AHQs < 0) ball 5alll e Al

Qe B g s Ll Sl
SR oo Sl S a0 hall HAL R Sle 0% Lese

AHQ g dalhall Aadll s b))

ads
diad i Ly (-40 kJ.mol™!) e Jif sale <5 SLpail) 1Y) dleal Ll
IS
- Sbesl) 31U (-100 kJ.mol™)
Al O ekt AHQg 5 AGRas afiall Lysunall Mall Jaall il e 5l

sl handly Tadiall ¢ Sy il dllia oy Lol Alys ey

rcluagilly LAY -6
0.1 M HCI & sl JSE by s s 5100 Gldudladl imes sl -

Aa)d 33k ae JO LSty bbbl aes 3850 abo)) ae Jandfiill 3. oo —

Byhall
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aoal) mdan e GLludladl s el A sl Eelaall Aiiling ayi &
Alaydy ameas e Langmuir 35eY a0y z3s & 0.1 M HCI
Vgl 350 5al)

b o s Wl &5 Ladiad) s cliyia ol s e 3le AG%ads a8
Sl Byl

c Sl ) Al ae i lgde Jpanll 5 ) 4l

wall ge oAl gl o dllullid) Gmes HE6 Ay e daall s
e @Al glsl ooyl Ay ) ALaYL @l e ddlide oy

cevvasially Gulaidll Jie caladl)
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Regular Endomorphism Rings

Eaman Al-Khouja®  Hamza Hakmi®  Raneem Al-Jendi?®

Abstract

The concept of regularity in the sense Von Neumann it is
one of the important concepts in theory rings and modules. The
concept of regularity to elements of ring has a strong relation with
the idempotents elements of this ring, where every idempotent
element is regular element and every regular element generate an
idempotent element, in any ring.

Conceder to the importance of the regularity of endomorphisms
ring of some module, we find that it is good studying the structure
of right (left) principal ideals of endomorphism ring of module. For
this reason we study in this scientific paper a lot of necessary and
sufficient conditions, to be the endomorphisms ring for some
module is regular ring. Where we have obtain of many and new
equivalently conditions to be the endomorphism ring for some
module is regular ring.

We mention from, the endomorphism ring of a module M is
regular if and only if Iml-«) and Ker(l—«) are a direct
summands of a module M, for every endomorphism « of M. In
addition to that, we obtain of many conditions equivalently of this
condition. Also, we proved that if Sis the endomorphism ring of
some module M, then S is regular if and only if for every element
a €S there exists feS such that oS N (1—-f)S =0, which is
equivalent with the condition for every element « € S there exists
S €S such that Im(a) " ImQl—apf) =0.

Key Words: Idempotent element, Regular element, Regular ring.
2020 Mathematical Subject Classification: 16D10,16D40,16D80,16D90.
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A study of magnetic ordering for Fe/Si
crystals using Mossbauer diffraction

Dr. MUSTAFA Dilo

University of Al-Baath —Faculty of Science —Dept, of Physics

Abstract:

The diffraction of Mossbauer rays was studied by magnetically
ordered crystals containing Mossbauer nuclei of Fe/Si. It has been
shown that for crystals whose magnetic structure leads to the
ordering of magnetic fields at Mossbauer nuclei, the diffraction
shows a magnetic Bragg maxima. The positions of these maxima
do not generally coincide with the positions of the Rayleigh
maxima. The polarization of the scattered radiation at Bragg
angles contains information about the orientation of the magnetic
fields at the Mossbauer nuclei with respect to the crystallographic
directions. The polarization and cross—section changes of coherent
scattering in the case of large nuclear Zeeman splitting of
scattered nuclei are given. Then the magnetic ordering of an anti—

ferromagnetic crystal was studied through Mossbauer diffraction.
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Abstract:

The current research aims to study the role of antibodies
neutralizing the peptide LEAP2 (Anti-LEAP2) in analgesia and in
WISTAR rats and its relationship with ghrelin, and identifying
some aspects of the internal mechanisms that mediate this role.

The results of our study show that pristane-induced
rheumatoid arthritis leads to a significant increase in LEAP2
peptide concentration, and a decrease in Ghrelin concentration and
pain threshold. It also demonstrated the ability of the peptide
LEAP2 to inhibit the Ghrelin receptor and inhibit the Ghrelin
pathway in analgesia and enhancing appetite. As well as the ability
of Anti-LEAP?2 to raise the initial pain threshold by binding to the
active site of the LEAP2 peptide and nullifying its effect on the
pain threshold and enhancing appetite. Which can be built upon in
developing effective analgesic medications without the side effects
caused by other analgesic medications.

Key words: Ghrelin, Anti-LEAP2, Analgesia¢< Pristane, Wistar
Rats.
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Effect of inactive rabies vaccine on antibody
concentrations in some Syrian bats

Yara Al-Ramadan*, Nahla Ebrahem**
Taghred Khaddar***, Anouar Alomar****

Abstract

This study aimed to study the concentrations of antibodies in the two
species of bats Rousetus aegyptiacus and Myotis myotis according to
the immune response to RABV (Rabies virus) vaccine, using 15 bats
of each species.

The experimental animals were divided into three groups, the control
group, the second group was given two doses of the inactive RABV
vaccine of 100ul and then the blood was pulled on the tenth day, the
third group was given three doses with the same concentration and
blood withdrawal on the fourteenth day, after that, we performed the
tests of blood parameters.

Antibodies results of this study showed, an increase of IgG and
IgM antibodies in both species, however this increase was higher in
Rousettus aegyptiacus more than Myotis myotis between 10th and
14th day groups after the dose.

The study showed that both bat species had the same immune
response mechanism to the inactive rabies vaccine with only

Keywords: Rousettus aegyptiacus, Myotis myotis, Rabies, Immune antibodies.

*) PhD student, animal department, faculty of science, Tishreen university, Latakia,
Syria.
**) Doctor, animal department, faculty of science, Tishreen university, Latakia, Syria.
***) Associate professor, department of laboratory medicine, faculty of medicine,
Tishreen Uni, Lattakia, Syria.
****) Doctor, Department of Biology, Faculty of Science, Albaath University, Homs,
Syria.
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