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 دُ٘چک

 ،ٖؿكهابً ٖ وُ٘ ،َٕلَه٘ث ؿك ٍاًغِ فلنات ّٕب کوپلکي ؿکبكثل ٌِ٘مه ؿك ٕبؿٗم ّٕب ِلفت٘پ ل،٘اؽ ّٕب ًبل ؿك

 ىُـ رفت .اًت گلفتِ َٓكت لُ٘غ ٍ ٖآل جبت٘تلک َى٘ـاً٘اکٌ ،ٕلثلؿاكٗتَٔ ي،٘هغٌبع ؿاكٍكًبى، ّٕب ٌتنً٘

 ػوال  آى ؿك هاَحل  ٕنٍكّاب ٘کبتبل ػٌاَاى  ثِ ٍاًغِ فلنات کِ اًت ٖهْو ٌٕـّبٗفلا ام ٖکٗ ٖآل جبت٘تلک ٌِٖٗباک

 ٕؿ .ًَُـٖ ه عبٓل ـّبًَ٘لف ٕؿ ٍاًغِ ػٌبٓل ّٕب کوپلکي عضَك ؿك ّب َل٘ت ِٖٗاکٌب ُـى رفت ام .کٌٌـٖ ه

 ؿك ٖهْواا ًقااَ ٍ لًااـ٘گٖ هاا قاالاك اًااتفبؿُ هااَكؿ ؿاكٍّااب ِ٘ااتْ ؿك کااِ ٌّااتٌـ ٖهْواا جاابت٘تلک ام ـّبً٘ااَلف

 يٗا ا ؿك .ُاَؿ ٖ ه ـُٗؿ نً٘ ّب ي٘پلٍتئ ؿك پًَ٘ـّبٕ ؿٕ ًَلف٘ـ .ؿاكًـ ٌٖٓؼت ٍ َٖهَلکَل٘ث ٍ ٖبئ٘وُ٘ ّٕب ـُٗپـ 

 ـ٘ل ؿك عضَك Rb (I)-Cu(II) ـٗرـ ًٌَٖ٘بًٗؿكئََک ول٘پل کٗ ق٘تغق  ـ٘اًا  ک٘ل٘کلثَکٌا  ٕؿ 6ٍ2 يٗـٗا ل٘پ گبًا

 ـ ًاٌتن   ُاـُ  ًاٌتن  وال ٘پل .( 1)کبتابل٘نٍك   n.nH2O[Rb(OH2)6Cu(H2O)4 Rb2 (dipic)4(OH2)2)]  ُا

ٍ  ًٖاٌز  ف٘ا ع (FT-IR)  قلهان  هبؿٍى ًٌٖز ف٘ع ، ((CHN ٕػٌٔل ن٘آًبل هبًٌـ ٖهؾتلف ّٕبكٍٍ تًَظ  پالا

 ؿٍ اًگِت احل ًوَؿاك ٍ لُفلـّ٘ ًغظ .ُـ ٌُٖٗبًب (SC-XRD) ثلَك تک کيٗا پلتَ پلاٍ ٍ ( (EDX کيٗا پلتَ

 يٗا ا ت٘ا تخج ٕثالا  .گلفات  قلاك هغبلؼِ هَكؿ ٖهَلکَل ي٘ث ّٕبکٌَ ثلّن ل٘تغل ٕثلا Rb (I)-Cu(II) ول٘پل ٕثؼـ

کبتبل٘نٍك  اًتْب ؿك .ُـ ٌُٖٗبًب ٖهؾتلف ّٕب كٍٍ ثِ ًپي ٍ ُـ ِ٘تْ Fe3O4@SiO2 ٌٖ٘هغٌبع فكات ًبًَ ول،٘پل

َ  ٕكٍ ثل 1  ـ ت٘ا تخج Fe3O4@SiO2 ٌٖا ٘هغٌبع فكات ًابً  (2کبتابل٘نٍك  Rb-Cu @Fe3O4@SiO2  (ٌات ٘کبتبل ٍ ُا

 ـٗ٘ا تب ام پاي  عبٓال  ّبٕ ٌت٘کبتبل .ُـ ٌٖٗبًبFT-IR ،  EDX، SEM ٍ XRDًٌُـهب ٖهؾتلف ّٕب كٍٍ تًَظ

.    .گلفات  قلاك اًتفبؿُ هَكؿًٌ٘تئٖ آه٘ي کللٗـ  ِٖٗاکٌب ُـى رفت ٌـٗفلا ؿك ْبآً بت٘ؽَٔٓ هغبلؼِ ٍ ًبؽتبك

   ؿك   . اثًٌاجت ؿاؿُ ُاـ.    Fe3O4@SiO2ثل كٍٕ ًغظ پبٗٔ  1ثِ پلاکٌـگٖ ثْتل کبتبل٘نٍك  2ػولکلؿ ثْتل کبتبل٘نٍك 

ِ  ـاى٘اکٌ ًٌجت ٍ ٌت،٘کبتبل هقـاك ؿهب، ٌـهبً   2                                               اؿاهِ هب ُلاٗظ كا ثلإ افناَٗ ػولکلؿ کبتبل٘نٍك   ثال  ٌات ٘کبتبل ثا

ِ  ـى٘كًا  ٕثالا  ظُٗلا ٍ ُـ ٖثلكً ًٌ٘تئٖ آه٘ي کللٗـ ؿكٓـ تجـٗل  ِ ٘ثْ ثابمؿُ  عاـاکخل  ثا  ـ ٌا  تٗا ًْب ؿك .ُا

 .گلفت قلاك هغبلؼِ هَكؿ آى بفتٗثبم ت٘قبثل ٍ ٌت٘کبتبل ٕـاكٗپب

 

 .ِٖٗاکٌب ُـى رفت ت،٘تخج ، Rb-Cu ول٘،پل ًغظ ن٘آًبل ،ٕثلَك ًبؽتبك کل٘ـٕ: ٍاهگبى

 



 

 

 

Abstract                                                                                                                       

In recent years, great progress has been made in the application of transition metal 

complexes in biology, chemotherapy, drug delivery systems, magnetism, imaging,  

oxidation of organic compounds, etc. Oxidative coupling of organic compounds is 

one of the important processes in which transition metals act as effective catalysts. 

Disulfides are obtained from the oxidative coupling of thiols in the presence of 

complexes of intermediate elements. Disulfides are important compounds used in the 

preparation of drugs and play an important role in chemical, biomolecular and 

industrial phenomena. Disulfide bonds are also seen in proteins. In this study, a novel 

Rb(I)-Cu(II) coordination polymer was synthesized in the presence of pyridine 6,2-

dicarboxylic acid ligand [(Rb(OH2)6Cu(H2O)4 Rb2 (dipic)4(OH2)2]n.nH2O 

(catalyst 1). The synthesized polymer was characterized by various methods such as 

elemental analysis (CHN), far-field infrared spectroscopy (FT-IR), energy dispersive 

X-ray spectroscopy (EDX), and single crystal X-ray diffraction (SC-XRD). The 

Hirschfeld surface and two-dimensional fingerprint diagram of the Rb(I)-Cu(II) 

polymer were studied to analyze the intermolecular interactions. To stabilize this 

polymer, magnetic Fe3O4@SiO2 nanoparticles were prepared and then characterized 

by various methods. Finally, catalyst 1 was immobilized on Fe3O4@SiO2 magnetic 

nanoparticles and catalyst (Rb-Cu @Fe3O4@SiO2 catalyst 2) was identified by 

various methods such as FT-IR, EDX, SEM and XRD. The resulting catalysts were 

used in the oxidative coupling process of cysteamine chloride after confirming their 

structure and studying their properties. . The better performance of catalyst 2 was 

attributed to the better dispersion of catalyst 1 on the Fe3O4@SiO2 support surface. 

Eth. Next, we investigated the conditions to increase the performance of catalyst 2 

such as temperature, catalyst amount, and oxidant to catalyst ratio on cysteamine 

chloride conversion percentage and optimized the conditions to achieve maximum 

efficiency. Finally, the stability of the catalyst and its recyclability were studied. 

 

Keywords: Crystal structure, surface analysis, Rb-Cu polymer, immobilization, 

oxidative coupling. 
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