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Abstract 

The synthesis of the single-walled carbon nanotubes (SWCNTs) by laser 

ablation process is catalyst-dependent. The two targets techniques was used 

instead of one target. The two targets consist of nickel sheet (as catalyst) and 

graphite (as carbon source) next to each other. The laser beam Q-switched 

Nd:YAG laser of wavelength 1064nm and pulse duration of 10ns hits two 

targets simultaneously at the interface between them. The laser ablation process 

was done in the tube furnace at a temperature 750ºC o 1000ºC at different Ar 

flow rates and different laser fluenes. The product was collected at quartz plate 

placed in front of the target. The prepared CNTs were then used to prepare 

polymer/CNTs nanocomposite. Scanning electron microscope and Raman 

spectroscopy were used to characterize the produced CNTs. A simulation 

program was built to simulate the nucleation process of  the carbon nanotubes. 

The simulation  is based on the classical nucleation theory and the free energy 

of carbon nanotubes nucleus.  

The results showed that during laser ablation, the diameter of the prepared 

carbon nanotubes will decrease with increasing temperature from 750ºC o 

1000ºC . The yield of the larger diameter of the SWCNTs will increase with 

increasing temperature from 850ºC o 1000ºC . The results also showed that with 

this technique the production of two types of carbon nanotubes (SWCNTs and 

MWCNTs) are possible by controlling the temperature of the furnace. There is 

not effects of changing Ar flow rates on the nanotubes diameter whereas the 

yield of the SWCNTs will increase and reach maximum value at flow rates of 2 

L/min. With increasing the laser fluence, the yield  of carbon nanotubes will 

increase whereas the diameter of nanotubes will decrease until reach to value at 

which no SWCNTs were produced. Comparison  of the experimental and 

simulation works showed the approximately coincide between them in the 

behavior. The polymer/CNTs nanocomposite prepared showed some 

improvement in the mechanical properties i.e. ultimate strength and Young's 

modulus. 
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 الخلاصت



ت٘اعطح   (SWCNTs)ازادٝح اىدذاسالاّاتٞة اىناستّ٘ٞح ذٌ فٜ ٕزا اىثسث ذسضٞش 

ذٌ اعرعَاه ٕذفِٞ الاٗه طفٞسح ٍِ اىْٞنو  . تاعرخذاً اىْٞنو مَسفضاىرزسٝح تاىيٞضس 

ٝاك :اىيٞضس اىَغخذً ٕ٘ ّٞذًَٝٞ٘   (مَظذس ىيناستُ٘) ٗاىثاّٜ ٕ٘ اىنشافٞد ( مَسفض)

عَيٞح اىرزسٝح  ذَد  0اىْ٘عٞح ٝضشب اىٖذفاُ ع٘ٝح عيٚ اىسذ اىفاطو تَْٖٞا -ٍس٘ه

ٗغاص اسمُ٘  (750ºC - 1000ºC)تذسخح زشاسج  فشُ اّث٘تٜ فٜ ٝضس تاعرخذاً زضٍح ه

ذٌ ذسضٞش ٍ٘اد . داخو اّث٘ب م٘اسذض خ ٍخريفح ىيٞضسااّ ٗتاعرخذاً شذ تَعذلاخ ٍخريفح

ذٌ اعرعَاه اىَدٖش الاىنرشّٜٗ . ٗىَٞش ٍع اّاتٞة اىناستُ٘ اىْاّ٘ٝحبٍرشامثح ّاّ٘ٝح ٍِ اه

عَيٞح  ىَساماجتشّاٍح  ذٌ تْاء. استُ٘ اىَسضشجاىَاعر ٗطٞف ساٍاُ ىرشخٞض اّاتٞة اىل

اىَساماج ٍثْٞح عيٚ اعاط اىْظشٝح اىنلاعٞنٞح ىيرْ٘ٝح ٗ اىرغٞش . . اىرْ٘ٝح ىلاّاتٞة اىناستّ٘ٞح

اىْرائح أّ تضٝادج دسخح اىسشاسج ٍِ اظٖشخ . ج اىسشج ىْ٘ٝاخ الاّاتٞد اىْاّ٘ٝحقفٜ اىطا

750ºC  ٚ1000اىºC صٝادج دسخح اىسشاسج ٍِ  مَا اُ. اىْاّ٘ٝح ع٘ف ٝقو  سالاّاتٞةاقظا ذقو

850°C  ٚ1000اىºC  راخ الاقطاس اىنثٞشج ع٘ف  اّاتٞة اىناستُ٘ اىْاّ٘ٝحٗفشج  ذضداد

 جٗاىَرعذد ازادٝح اىدذاس)اّراج ّ٘عِٞ ٍِ الاّاتٞة اىْاّ٘ٝح   ذٌ اىرقْٞح تاعرخذاً ٕزٓ. ذضداد

صٝادج ٍعذه اظٖشخ اىْرائح أّ . زشاسج اىفشٍُِ خلاه اىغٞطشج عيٚ دسخح  ٗرىل( اىدذساُ

 ٝؤدٛ اىٚ صٝادجغاص الاسمُ٘ اظٖش ىٞظ ىٔ ذأثٞش عيٚ اقطاس الاّاتٞة اىْاّ٘ٝح ٗىنِ  خشٝاُ

تضٝادج شذج . دقٞقح /ىرش2ذظو اىٚ اقض زذ عْذ ٍعذ ار  ازادٝح اىدذاسٗفشج الاّاتٞة اىْاّ٘ٝح 

ِٝ اُ اقطاس الاّاتٞة اىْاّ٘ٝح ذقو زرٚ ذظو اىيٞضس ع٘ف ذضداد ٗفش الاّاتٞة اىْاّ٘ٝح فٜ ذ

ٍقاسّح ّرائح اىدضء اىعَيٜ ٗاىَساماج  اظٖشخ .  ازادٝح اىدذاساّاتٞة ّاّ٘ٝح  لا ذ٘خذاىٚ زذ 

اظٖشخ ّرائح الاخرثاس اىَٞناّٞنٜ ىيَ٘اد اىَرشامثح اىْاّ٘ٝح . ذقاستا ٍِ ّازٞح اىغي٘ك

ٗاىَقاٍٗح  اىَشّٗحٝناّٞنٞح ٍثو ٍعاٍو اّاتٞة ّاّ٘ٝح ٗخ٘د ذسغِ فٜ اىخ٘اص اىٌ/ت٘ىَٞش

 اىقظ٘ٙ

 

 


