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:الأطروحةعنوان الرسالة أو   

ّٜٝ٘ اىْذبط ٗاىَ٘ىٞجذًْٝ٘ مَثجطبد رآمو ىسجٞنخ دذٝذ اىصيت ٍعقذاد ق٘اعذ شف لأرذعٞش ٗرشخٞص ٗرقٌٞٞ ثعط 

 . مفبءح اىزثجٞػ أظبفخ ٝ٘دٝذ اىج٘ربسًٞ٘ عيٚ ٗدساسخ رؤثٞش ذبٍعٜاىاىنشثّٜ٘ فٜ اى٘سػ 

: الأطروحة أوممخص الرسالة   
َزنبفئخ ٍِ ٍشمت اىَ٘لاد ٍِ اىعذد  مق٘اعذ شف ٍِ رفبعو L2,L1دُعِش فٜ ٕزٓ اىذساسخ ّ٘عبُ ٍِ اىيٞنبّذاد 

 ٍع مو ٍِ اىسبىسبىذٖٝبٝذ ٗاىفبّيِٞ ملاً عيٚ دذح فٜ اىَٞثبّ٘ه ثلاثٜ )ٕٞذسٗمسٜ ٍثٞو( ٍثٞو اٍِٞ 

L1: ((E)-2-((2-hydroxybenzylidene) amino)-2-(hydroxymethyl) propane-1,3-diol) 

L2: ((E)-2-((4-hydroxy-3-methoxybenzylidene) amino)-2-(hydroxymethyl) propane-1,3-

diol) 

  A2,A1 ِٝٗاسزخذً ٕزاُ اىيٞنبّذِٝ اىَذعشِٝ فٜ رذعٞش ٍعقذِٝ ُٟٝ٘ اىْذبط َٕٗب اىَعقذ        

A1: tetrakis(μ3-2-{[1,1-bis(hydroxymethyl)-2-oxidoethyl] iminomethyl}-phenolato) tetra-

kis [aqua copper(II)] 

A2: tetrakis(μ3-2-{[1,1-bis(hydroxymethyl)- 2-oxidoethyl] iminomethyl}-2-methoxy}-

phenolato) tetrakis [aqua copper(II)] 

 B2,B1ٗدعش ٍِ اىيٞنبّذِٝ اىَذعشِٝ ٍعقذِٝ ٗرىل ثزفبعيَٖب ٍع اىَ٘ىٞجذًْٝ٘ َٕٗب اىَعقذِٝ 

B1: (E)-2-methyl-2-((2-((methyl(l1-oxidanyl) dioxomolybdenio) oxy) benzylidene) 

amino) propane-1,3-diol) 

B2: (E)-2-((4-hydroxy-3-((methyl(l1-oxidanyl) dioxomolybdenio) (methylene)-l4-

oxidanyl) benzylidene) amino)-2-methyl) propane-1,3-diol) 

-FT)ثزقْٞبد ٍطٞبف الاشعخ رذذ اىذَشاءٗشخصذ اىيٞنْذاد اىَذعشح )ق٘اعذ شف( ٗاىَعقذاد اىَذعشح ٍْٖب 

IR) ف٘ق اىجْفسجٞخ -ٍٗطٞبف الاشعخ اىَشئٞخ(UV-Visible)  ٍٜٗطٞبفٞخ اىشِّٞ اىْ٘ٗٛ اىَغْبغٞس(NMR)  ٗقذ

أمذد ٕزٓ اىزقْٞبد ثؤجَعٖب اُ اىزذعٞش قذ اّجض ثْجبح ثٌ قَٞذ اىَعقذاد اىَذعشح فقػ مَثجطبد رآمو ىسجٞنخ دذٝذ 

ٗرىل ثبسزخذاً رشامٞض ٍخزيفخ ىنو ٍثجػ   M(0.1)ثٞئخ آميخ ٍِ دبٍط اىٖٞذسٗمي٘سٝل ثزشمٞضاىصيت اىنشثّٜ٘ فٜ 

ٗقذ ٗجذ اُ مفبءح اىزثجٞػ  52℃ٗرىل ثثج٘د دسجخ اىذشاسح عْذ  (50ppm-10))عيٚ اّفشاد( ظَِ ٍذٙ ٍقذاسٓ 

ٌ مفبءح ٕزٓ اىَثجطبد فقذ اظٞف اجَبلاً ٗ ىيَثجطبد جَٞعٖب ٕٜ ىٞسذ ثبىنفبءح اىعبىٞخ ٗىنٜ رشفع قٞ  52℃عْذ دسجخ 

اعيٚ مفبءح  KIٍع  A1اىٚ ٕزٓ اىَثجطبد ملاَ عيٚ اّفشاد، ار اعطٚ اىَثجػ  ppm(7)ثزشمٞض  KIٝ٘دٝذ اىج٘ربسًٞ٘ 

ثَْٞب مبّذ اعيٚ مفبءح  10ppmعْذ اىزشمٞض  %52مفبءرٔ فقذ ثيغذ  KIٍقبسّخً ثغٞبة  40ppmعْذ رشمٞض  88%

عْذ  A2 37%فقذ ثيغذ اعيٚ مفبءح ىيَثجػ  KIٍقبسّخً ثغٞبة  10ppm% عْذ اىزشمٞض KI 25ث٘ج٘د  A2ىيَثجػ 

ٍقبسّخ ثغٞبة اىٞ٘دٝذ  30ppmعْذ اىزشمٞض  KI  81%ث٘ج٘د B1فٜ دِٞ ثيغذ اعيٚ مفبءح ىيَثجػ  10ppmاىزشمٞض 

 %76مبّذ KIفؤُ اعيٚ مفبءح ىٔ ٍع  B2اٍب اىَثجػ  50ppmٗعْذ اىزشمٞض  B1 44% ار ثيغذ اعيٚ مفبءح ىيَثجػ

 A1، أٛ اُ اىَثجػ 50ppmٗعْذ اىزشمٞض  %47ار اعطٚ مفبءح  KIٍقبسّزبً ثعذً ٗج٘د  30ppmٗعْذ اىزشمٞض 

ٕٜٗ رع٘د ىيَثجػ  %92ثغٞبة اىٞ٘دٝذ ثَْٞب مبّذ اعيٚ مفبءح ىيَثجػ ٍع اىٞ٘دٝذ ٕٜ  %52اعطٚ اعيٚ مفبءح ٍقذاسٕب 

A2 ٜٕ ٕزا ٗدُسط رؤثٞش رغٞش اىزشمٞض ىيَثجطبد اىَذعشح فٜ دسجبد دشاسٝخ أخشٙ ملاً عيٚ دذح ٕٗزٓ اىذسجبد .

ٍع اىَثجػ اٗ ثغٞبثٔ ثو رزْبقص اىنفبءح ٍع  KIٗقذ ى٘دع اُ اىنفبءح لا رضداد س٘اء ث٘ج٘د  (55-35) ℃ظَِ اىَذٙ 

 ٞضٝبئٞبً عيٚ سجٞنخ دذٝذ اىصيت اىنشثّٜ٘.صٝبدح دسجخ اىذشاسح ٕٗزا ٝعْٜ اُ اىَثجػ َٝزض اٍزضاصاً ف

ىنُ٘ لاُ  B1 ٗ B2ىَٖب اعيٚ مفبءح ٍِ ٍعقذاد اىَ٘ىٞجذًْٝ٘ A1ٗ A2ى٘دع اُ ٍعقذاد اىْذبط  ٍِ جٖخ أخشٙ        

اىْذبط مؤُٝ٘ َٝزيل غلاف ٍشجع اىنزشّٗٞبً أمثش ّسجٞبً ٍِ اىَ٘ىٞجذًْٝ٘ ٍَب ٝجعئ أمثش ٍسبَٕخ فٜ اىزآصش اىشجعٜ 

 ثبرجبٓ اىيٞنبّذاد ٍِٗ ثٌ ثبلأٍنبُ اُ رسبٌٕ فٜ صٝبدح عَيٞخ اىزثجٞػ.

ٗفٜ ٕزٓ اىذساسخ دُسسذ دٗاه اىثشٍ٘دْٝبٍٞل ىلاٍزضاص مبىطبقخ اىذشح ٗالاّثبىجٜ ٗالاّزشٗثٜ ثبلاعزَبد عيٚ         



ٞع اىَعقذاد رخعع عيٚ سطخ سجٞنخ اىذذٝذ اىنشثّٜ٘ ٗدسبة ثبثذ الاٍزضاص، ار ٗجذ اُ جَ 𝛳اىطجقخ اىََزضح 

 ريقبئٜ ٕ٘ اىذبصو اىزفبعو اُ أٛ سبىجخ اىذشح اىطبقخ قٌٞ جَٞع مبّذ فقذللامتزاز  Langmuirىَعبدىخ لاّنَبٝش 

 غٞش اىسي٘ك ّذ٘ ٍزجٖخ اىذشح ىيطبقخ اىسبىجخ اىقَٞخ رؤدٛ اىٚ اّخفبض اىذشاسح دسجخ أُ صٝبدح اجَبلاً  ٗٝلادع

 ΔSads الاٍزضاص اّزشٗثٜ اىٚ ثبىْسجخ اٍب ىيذشاسح، ثبعث ٕ٘ اىزفبعو أُ أٛ سبىجخ قَٖٞب جَٞع فؤُ الاّثبىجٜ اٍب اىزيقبئٜ،

 دسجخ ثبسرفبع رقو اىعش٘ائٞخ اُ أٛ اىذشاسح دسجخ اسرفبع ٍع اىَ٘ججخ اىقٌٞ ّذ٘ ٗرزجٔ اجَبلاً  سبىجخ قَٖٞب فؤُ

ٍشح  KIٗ دُسسذ دشمٞخ اىزآمو ثغٞبة اىَثجػ ٗث٘ج٘دٓ ى٘دذٓ فٜ اى٘سػ اٟمو ٍشح ٗٗج٘د اىَثجػ ٍع  .اىذشاسح

أخشٙ دٞث دسجذ غبقخ اىزْشٞػ ٗاىذٗاه اىثشٍ٘دْٝبٍٞنٞخ الأخشٙ ىيزْشٞػ مبلاّثبىجٜ ٗالاّزشٗثٜ ٗاىطبقخ اىذشح دٞث 

ٍع اىَثجػ ٕٗزٓ دلاىخ عيٚ اُ  KIذبه ٍع ٗج٘د ى٘دع اجَبلاً اُ غبقخ اىزْشٞػ ث٘ج٘د اىَثجػ رنُ٘ اعيٚ ٗمزىل اى

ٍعٖب، ار رقو قٌٞ رٞبس اىزآمو أٛ ٝقو ٍعذه اىزآمو ىيسجٞنخ  KIرفبعو اىزآمو ٝقو ث٘ج٘د ٕزٓ اىَثجطبد خبصخً ارا ٗجذ 

رضداد ٗرضداد ٍقبٍٗخ اّزقبه اىشذْخ ار اُ سي٘ك ٕزٓ اىَثجطبد َٝٞو اىٚ اىزثجٞػ اىَضدٗج مَب أُ قٌٞ اّثبىجٜ اىزْشٞػ 

اجَبلاً  فؤُ اىزفبعو ٝضداد اٍزصبصبً ىيذشاسح دلاىخً عيٚ اُ الاٍزضاص فٞضٝبئٜ، اٍب اّزشٗثٜ اىزْشٞػ فزذه قَٖٞب عيٚ 

 صٝبدح فٜ الاّزشٗثٜ أٛ صٝبدح اىعش٘ائٞخ.
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Title of Thesis: 

Preparation, characterization and evaluation of some Schiff base’s complexes of copper 

and molybdenum ions as corrosion inhibitors for carbon steel alloy in acidic medium and 

studying the effect adding Potassium iodide to the inhibitors on their inhibition efficiency.  

Abstracts of Thesis: 
In this study, two types of Schiff base were prepared as ligands L1, L2, by reaction of an 

equal number of moles of tris(hydroxymethyl) methyl amine with salysildehyde and 

vanillin in a methanol 

L1:((E)-2-((2-hydroxybenzylidene)amino)-2-(hydroxymethyl) propane-1,3-diol) . 

L2:((E)-2-((4-hydroxy-3-methoxybenzylidene) amino)-2-(hydroxymethyl) propane-1,3-

diol). 

The Cu(II) and Mo(VI) complexes were prepared to produce the: -  

A1: tetrakis(μ3-2-{[1,1-bis(hydroxymethyl)-2-oxidoethyl] iminomethyl}-phenolato) tetra-

kis [aqua copper(II)]. 

A2: tetrakis(μ3-2-{[1,1-bis(hydroxymethyl)- 2-oxidoethyl] iminomethyl}-2-methoxy}-

phenolato) tetrakis [aqua copper(II)]. 

B1:(E)-2-methyl-2-((2-((methyl(l1-oxidanyl)dioxomolybdenio)oxy)benzylidene) amino) 

propane-1,3-diol). 

B2:(E)-2-((4-hydroxy-3-((methyl(l1-oxidanyl)dioxomolybdenio)(methylene)-l4-oxidanyl) 

benzylidene) amino)-2-methyl) propane-1,3-diol). 

The ligands and complexes were characterized by Fouries transformer infrared FTIR, UV 

and NMR techniques. 

All these techniques insisted that the ligands and their complexes were prepared 

successfully. 

On the other hand, the four complexes A1, B1, A2 and B2 were evaluated as corrosion 

inhibitors against a corrosive environment of 0.1M of hydrochloric acid at constant 

temperature of 25°C and different concentration for each one of the above complexes 

range (10-50) ppm and it has been found that the efficiency of inhibition at a temperature 

25℃ are not highly efficient, the KI was added in order to increase the efficiency of these 



inhibitors values to these inhibitors. 

The inhibition efficiency for all inhibitors was increased in presence of KI compared with 

the absence of it. 

  On the other hand, the complexes of copper i.e., A1 and A2 have higher efficiency than 

molybdenum complexes i.e. (B1 and B2) this can be attributed to the ability of copper ion 

(II) to donate the electron density to the ligand by back donation competence these 

behaviour compared with molybdenum ion (VI) that has not the ability that present in 

copper ion, Also studied the effect of concentration of the inhibitor prepared in other 

temperatures change separately and these grades are within the range (35-55) ℃ has been 

observed that efficiency does not increase either the existence of KI with the inhibitor, or 

without, but the decreasing efficiency with increasing temperature, means that the 

inhibitor adsorbed physically on carbon steel alloy.  

The functions thermodynamic adsorption such as free energy, enthalpy and entropy were 

studies depending on the adsorbent layer θ on the surface of the carbon steel alloy. The 

data was shown all the complexes are subject to model for Langmuir adsorption was 

shows the free energy negative values means that the interaction is spontaneous and notes 

total increasing of the temperature less than the negative value of the free energy leading 

to towards the is non- spontaneous. The negative values of enthalpy means that the 

interaction is exothermic, the negative value of the entropy of adsorption ΔSads and 

gradually moving toward positive values with a high temperature means that the random 

was less in high temperature. Also the kinetics of corrosion in the absence and present of 

the inhibitor was studied with KI in (0.1) M HCl. The activation energy and other 

thermodynamic function such as enthalpy and entropy and free energy was shown that the 

higher activation energy in presence inhibitor and it was higher in presence of KI with 

inhibitor. This is an indication that the interaction of corrosion is small in the presence of 

these inhibitors.  

 

 


