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Abstract: 

The aim of this study is to determine the deposition of the asphalt that occurs during the oil 

production process at reservoir pressures.  Finding the two refractive index one for crude oil 

(STO) and the second for live oil using models and mathematical equations and using the 

results of physical tests of reservoir oil (PVT). 

Asphalt is a part of heavy sections in crude oil and can be polarized during production 

process. Asphalt is defined based on its solubility in solvents or can be defined at which 

dissolve in aromatic solvents and do not dissolve in paraffin solvents or is a function of the 

solubility of asphalt in crude oil. 

Most of the world's oil fields suffer from the problem of deposition of asphalt that 

accompanies the process of production of crude oil in all stage from the area near the opening 

of the well, tubing pipe, surface equipment, transport pipes, and even reservoirs, causing 

many problems such as damage to the oil reservoir .In addition it case blockages in 

production pipes, conveyor lines and equipment. Many companies in the world have studied 

this problem through many methods and models to understand the conditions of deposition of 

asphalt and its causes to find appropriate solutions. The most important reasons for the 

deposition of asphalt are the changes in the pressure and temperature and components of 

crude oil during the production process and electrostatic shear stresses. 

The northern region (Kirkuk, Khabaz, Jambur) suffers from the problem of asphalt 

deposition, which causes, blockage in the pipes and production equipment where they are 

treated by cleaning the clogged parts with solvents and mechanical processes, and this 

requires efforts, time and cases  losses in production. The aim of this paper is to identify the 

problem, and find solutions for it, and appropriate treatment methods, methods of predicting 

the problem, and avoiding or hindering it. 

In determining the reservoir pressures at which the deposition of the asphalt in the oil 

production process occurs with the refractive index of the crude oil, the problem can be 
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solved and the optimal solution of the deposition can be achieved by using several solvents to 

dissolve the asphalt deposits of the wells. Toluene is a substance that can be used with its 

own safety measures (toluene is a volatile light substance). 

It is also preferred to use the technique of coiled tube, in the absence of toluene it is possible 

to use kerosene reformate white elite.  

 

 :انخـــلاصــــح

لاعددفٍز١ٕبد ِٚىددبْ ؽددذٚصٙب    ٌرشعددت  ف١ٙددب ؾددذس٠اٌٙددذم ِددٓ ٘ددزٖ اٌذساعددخ ٘ددٛ رؾذ٠ددذ ِددذ٠بد اٌؼدديٛؽ اٌّى١ّٕددخ اٌزددٟ        

 PVTاٌفؾٛطدبد اٌف١ض٠ب٠ٚدخ ٌٍدٕفؾ اٌّىّٕدٟ ٔزبئظ  ٚرٌه ِٓ خلاي ا٠غبد ِؼبًِ الأىغبس ٌٍٕفؾ اٌخبَ ٚإٌفؾ اٌؾٟ ثبعزخذاَ

 ِٛد٠لاد ِٚؼبدلاد س٠بػ١خ خبطخ ٚا٠غبد اٌؾٍٛي إٌّبعجخ ٌّشىٍخ اٌزشعت. ٚ

رؼبٟٔ اثبسؽمٛي إٌّطمخ اٌشّب١ٌخ ) وشوٛن, خجبص , عّجٛس( ِٓ ِشدىٍخ رشعدت الاعدفٍز١ٕبد ِّدب ٠غدجت ِشدبوً ػذ٠دذح ِٕٙدب 

ِٚدب ٠زطٍدت رٌده ِدٓ ٚاٌٛعبئً ا١ٌّىب١ٔى١دخ  عزخذاَثب الأغذاداد ثبٌزٕظ١فٌظ أغذاداد فٟ أبث١ت ٚ ِؼذاد الأزبط ؽ١ش رؼب

 .عٙذ ٚ ٚلذ ٚ خغبسح فٟ الأزبط

اؽدذ  َرُ اخز ّٔبرط ِٓ إٌفؾ  اٌخبَ ِٓ سأط اٌجئش ّٚٔبرط ِٓ اٌزشعجبد ٚ اعش٠دذ اٌفؾٛطدبد ٚ اٌزغدبسة ػ١ٍٙدب ٚ اعدزخذ

، ٍٛطٛي اٌدٝ ردشٚم رشعدت الاعدفٍز١ٕبدِؼبدلاد خبطخ ٌ ٚوزٌه، اٌّٛد٠لاد اٌش٠بػ١خ اٌخبص ثم١بعبد ِؼبًِ الأىغبس

وّب رُ اعشاء رغبسة ػذ٠ذح ػٍٝ رشعجبد الاعدفٍز١ٕبد اٌظدٍجخ ٚ ِؼبٌغزٙدب ثّدز٠جبد ػؼد٠ٛخ وض١دشح ٚ اٌٛطدٛي اٌدٝ افؼدً 

 ِز٠ت.

اٌدٕفؾ اٌخدبَ اٌزدٟ ػٕدذ٘ب ٠ؾدذس رشعدت الاعدفٍز١ٕبد ِٚىدبْ ؽدذٚصٙب ؽ١دش اْ  اٌؼيٛؽ اٌّى١ّٕدخ لأزدبطرُ رؾذ٠ذ ِذ٠بد      

اؽزّبلاد ؽذٚصٙب ػذ٠ذح, فمذ رؾذس فدٟ اٌطجمدخ اٌّى١ّٕدخ اٚ أجدٛة الأزدبط  اٚ ِؼدذاد سأط اٌجئدش اٚ اٌّؼدذاد اٌغدطؾ١خ ثدً 

فؾ اٌخددبَ  ٚاٌددٕفؾ اٌؾددٟ ٚرٌدده ِددٓ خددلاي ا٠غددبد ِؼبِددً الأىغددبس ٌٍددٕ ؽزددٝ اٌخضأددبد ٚؽغددت رددشٚم اٌددٕفؾ  اٌخددبَ إٌّددزظ

ٚثبلاػزّبد ػٍٝ رغؾ١ؼ اٌدٕفؾ اٌخدبَ ا١ٌّدذ ِدغ ِدز٠جبد وبٌجٕزدبْ اٚ إٌٛسِدبي ٘جزدبْ   ثبعزخذاَ ِٛد٠لاد ِٚؼبدلاد س٠بػ١خ

ؽ١دش فٟ اٌظشٚم الاػز١بد٠خ  ِٚشالجخ رغّغ الاعفٍز١ٕبد رؾذ اٌّغٙشٚرؾذ٠ذ لبث١ٍدخ الاراثدخ ٚ ثدذأ اٌزشعدت فدٟ اٌدٕفؾ اٌخدبَ 

ؽدذ إٌٍٔفؾ اٌخبَ ٌّٕٚبرط ِٓ خ١ٍؾ ِٓ إٌفؾ اٌخدبَ ٚ ◦20Cِٓ خلاي ل١بط ِؼبًِ الأىغبسػٕذ دسعخ ؽشاسح ٠ّىٓ رؾذ٠ذ٘ب 

( ٚ٘دٛ داٌدخ FRIاٌّز٠جبد ثٕغت ِخزٍفخ ٚػٕذ٘ب ٠ّىٓ ل١بط ِؼبًِ الأىغبس اٌدزٞ ٠ؾدذس ف١دٗ رشعدت ٌلاعدفٍز١ٕبد ٠ٚغدّٝ )

بد اٌؼيؾ اٌزٟ ٠ؾذس ف١ٙب اٌزشعت ٚا٠غبد افؼً ِز٠ت ٚ٘دٛ ا٠غبد ِذ٠ رُِٓ خلاي ػلالبد رغش٠ج١خ  ، ٚ(δِؼبًِ الأراثخ )

وّب ٠فؼدً اعدزخذاَ رم١ٕدخ  )٠ؼزجش اٌز٠ٌٛٛٓ ِٓ اٌّٛاد اٌخف١فخ اٌّزطب٠شح(. أرخبر أعشاءاد اٌغلاِخ اٌخبطخ ثٗاٌز٠ٌٛٛٓ ششؽ 

اٌظددفٛح  أٚ ١ددذِش٠فٛسّددٓ اٌّّىددٓ اعددزخذاَ ِددبدح اٌى١شٚعدد١ٓ اٚ اٌفالأبث١ددت اٌٍّفٛفددخ  ٚفددٟ ؽبٌددخ ػددذَ رددٛفش ِددبدح اٌزٌٛدد٠ٛٓ 

 .اٌج١ؼبء
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  انمقذمـــــــــح -1 
 

فٟ  ب ثبلاػزّبد ػٍٝ لبث١ٍخ اٌزٚثبْرؼزجش الاعفٍز١ٕبد ِٓ اٌّمبؽغ اٌضم١ٍخ فٟ إٌفؾ اٌخبَ ٚ اٌمبثٍخ ٌلاعزمطبة ٠ٚزُ رؼش٠فٙ

اٌّز٠جبد فٟ الاسِٚبر١خ )اٌؾٍم١خ( ٚ لارزٚة  ٌزٌه ِٓ اٌّّىٓ رؼش٠فٙب ثبٔٙب رٍه اٌّٛاد اٌزٟ رزٚة فٟ اٌّز٠جبد ،اٌّز٠جبد

 .[1]اٌجشاف١ٕ١خ 

ٕبد اٌزٟ رظبؽت ػ١ٍّخ أزبط إٌفؾ اٌخبَ ثغ١ّغ ِفبطٍٙب ثذءاً ِٓ ي اٌؼبٌُ ِٓ ِشىٍخ رشعت الاعفٍز١غٍت ؽمٛأ رؼبٟٔ

ٚ ؽزٝ اٌخضأبد ِّب ٠غجت ِشبوً ػذ٠ذح  ،أبث١ت إٌمً ،اٌّؼذاد اٌغطؾ١خ ،إٌّطمخ اٌمش٠جخ ِٓ فزؾخ اٌجئش, أجٛة الأزبط

ف١ٙب وأػشاس إٌّطمخ اٌّى١ّٕخ اٌؾب٠ٚخ ٌٍٕفؾ اٌخبَ ٚ أغذاداد فٟ أبث١ت الأزبط ٚ اٌخطٛؽ إٌبلٍخ ٚ اٌّؼذاد. ٚلذ لبِذ 

 ششوبد ػذ٠ذح فٟ اٌؼبٌُ ثذساعخ اٌّشىٍخ ِٓ ع١ّغ عٛأجٙب ِٓ خلاي اعزخذاَ ؽشق ٚ ِٛد٠لاد ػذ٠ذح ٌفُٙ رشٚم رشع١ت

 ٚ ا٠غبد اٌؾٍٛي إٌّبعجخ ٌٙب.  الاعفٍز١ٕبد ٚ اعجبثٙب

اٌزي١شاد اٌزٟ رطشأ ػٍٝ اٌؼيؾ ٚ اٌؾشاسح ِٚىٛٔبد إٌفؾ اٌخبَ خلاي ػ١ٍّخ  ٛعفٍز١ٕبد ٘اْ ِٓ اُ٘ اعجبة رشعت الا

 اٌىٙشثبئ١خ الاعزبر١ى١خ.، اعٙبداد اٌمضٚ الأزبط

س( ِٓ ِشىٍخ رشعت الاعفٍز١ٕبد ِّب ٠غجت ِشبوً ػذ٠ذح ِٕٙب عّجٛ ،خجبص ،رؼبٟٔ اثبسؽمٛي إٌّطمخ اٌشّب١ٌخ )وشوٛن

ِٚب اٌٛعبئً ا١ٌّىب١ٔى١خ  ٚ ثأعزخذاَ اٌّز٠جبدأغذاداد فٟ أبث١ت ٚ ِؼذاد الأزبط ؽ١ش رؼبٌظ ثزٕظ١ف الاعضاء اٌّغذٚدح 

اٌّشىٍخ ٚ اعجبثٙب ٚ ؽشق . فٟ  ٘زٖ اٌذساعخ رُ رؾذ٠ذ ٔز١غخ ٌيٍك الاثبس ٠زطٍت رٌه ِٓ عٙذ ٚ ٚلذ ٚ خغبسح فٟ الأزبط

ِٓ سأط اٌجئش رضج١طٙب. ٚلذ رُ اخز ّٔبرط ِٓ إٌفؾ  اٌخبَ  أٌٚزٕجؤ ثبٌّشىٍخ ٚ رفبدٞ ؽذٚصٙب اٌّؼبٌغخ إٌّبعجخ ٚ ؽشق ا

ثم١بعبد ِؼبًِ  اٌخبطخ اؽذ اٌّٛد٠لاد اٌش٠بػ١خ َعزخذأ شاء اٌفؾٛطبد ٚ اٌزغبسة ػ١ٍٙب ّٚٚٔبرط ِٓ اٌزشعجبد ٚ اع

ِؼبدلاد خبطخ ٌٍٛطٛي اٌٝ رشٚم رشعت الاعفٍز١ٕبد. وّب رُ اعشاء رغبسة ػذ٠ذح ػٍٝ رشعجبد  هٚوزٌ .الأىغبس

 الاعفٍز١ٕبد اٌظٍجخ ٚ ِؼبٌغزٙب ثّز٠جبد ػؼ٠ٛخ وض١شح ٚ اٌٛطٛي اٌٝ افؼً ِز٠ت.

 

  2 - انمســــــح انعهمـــــــً

ػذ٠ذح رجذأ ِٓ اطيش ٚصْ  ٚوبسث١ٔٛخ١٘ذس ٚغ١ش، ِٓ اٌّؼشٚم اْ إٌفؾ اٌخبَ ٠ؾزٛٞ ػٍٝ ِشوجبد ١٘ذسٚوبسث١ٔٛخ   

ثظٛسح ػبِخ ٠ّىٓ رظ١ٕف ِىٛٔبد إٌفؾ اٌخبَ اٌشئ١غ١خ  ،ٚطٛلاً اٌٝ اٚصاْ عض٠ئ١خ ػب١ٌخ عذاً   عض٠ئٟ ٘ٛ  )ا١ٌّضبْ(

 اٌٝ:

اٌزٟ ٟ٘ ػجبسح ػٓ ِشوجبد ػؼ٠ٛخ  [1]اٌّشوجبد اٌّشجؼخ ٚاٌّشوجبد الاسِٚبر١خ )اٌؾٍم١خ( ٚاٌشارٕغبد ٚالاعفٍز١ٕبد 

ٚالاٚوغغ١ٓ ٚاٌىجش٠ذ ػّٓ رشو١جٙب.  ِزؼذدح اٌؾٍمبد ٚػب١ٌخ اٌٛصْ اٌغض٠ئٟ ٚاٌمطج١خ ِغ اؽزٛائٙب ػٍٝ إٌزشٚع١ٓ

دٚس وج١ش فٟ رؾذ٠ذ ِٛاطفبرٗ وبٌٍْٛ اٌيبِك ٚاٌٍضٚعخ ٚاٌىضبفخ ٚغ١ش٘ب  ٠ٚؼزجش الاعفٍز١ٓ اٌّؾزٜٛ اٌضم١ً ٌٍٕفؾ اٌخبَ ٌٚٗ 

ٍٝ أٙب  ِمطغ إٌفؾ اٌخبَ )اٚ اٌّظبدس اٌىبسث١ٔٛخ الاخشٜ وبٌفؾُ( اٌزٟ .٠ّٚىٓ رؼش٠ف الاعفٍز١ٕبد ثظٛسح ػبِخ ػ

 .ىٕٙب رزٚة فٟ اٌجٕض٠ٓ اٚ اٌز٠ٍٛٓ( nC5- nC8ٌٚلارزٚة فٟ ِز٠جبد الاٌىبٔبد اٌّغزم١ّخ )
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 :انزاتنجاخ ودورها فً استقزارٌح اننفظ انخاو

 
اْ الاٚصاْ اٌغض٠ئ١خ ٌٍشارٕغبد ٟ٘ الً ثىض١ش ِٓ الاعفٍز١ٕبد ٚرٛعذ ػلالخ ِبث١ٓ اٌزشاو١ت اٌغض٠ئ١خ ٌلاعفٍز١ٕبد  

اْ رشاو١ت اٌشارٕغبد  ،ثبرسح ٌزىْٛ الاعفٍز١ٓ فٟ اٌطجمخٚاٌشارٕغبد. ٚرٛعذ ٔظش٠خ ِفبد٘ب اْ رأوغذ اٌشارٕغبد ٘ٛ 

اٌخٛاص اٌف١ض٠ب٠ٚخ ٚاٌفض٠ٛو١ّ١بئ١خ ٌٍشارٕغبد رخزٍف ػٓ  إْٚ، رخزٍف ثبخزلام ٔٛػ١خ إٌفؾ اٌخبَٚالاعفٍز١ٕبد 

ٚػٕذ رٛاعذ اٌشارٕغبد ثزشو١ض  ،فٟ إٌفؾ خعبط لٟ ثمبء الاعفٍز١ٕبد ِزشززٚاٌشارٕغبد إٌفط١خ ٟ٘ اٌؼبًِ الا ،الاعفٍز١ٕبد

ً فٟ اٌّ رزٚة ؤخش رشعجٙب.٠فأٔٗ ٠ّٕغ ِٓ رفىه الاعفٍز١ٕبد اٌزارٟ ٚ وبم   مبؽغ اٌخف١فخ ٌٍٕفؾ ِغ ٚعٛد اٌشارٕغبد و١ٍب

اٞ اْ ٌٍشارٕغبد دٚس ، رشعت الاعفٍز١ٕبد فٟ إٌفؾ اٌخبَالاعفٍز١ٕبد اٌزٟ لارزٚة فٟ رٍه اٌّمبؽغ ٚثبٌٕز١غخ عزؤدٞ اٌٝ 

ُِٙ فٟ اعزمشاس٠خ إٌفؾ اٌخبَ ؽ١ش أٗ فٟ رشٚم اٌّىّٓ الاػز١بد٠خ ٠ىْٛ رٛاصْ صشِٛد٠ٕب١ِىٟ ث١ٓ الاعفٍز١ٓ ٚاٌشارٕغبد 

 .( ٚرشو١ض اٌشارٕغبد فٟ إٌفؾ اٌخبPHَزي١ش اٌؼيؾ ٚ اٌؾشاسح ٚاٌذاٌخ اٌؾبِؼ١خ )ث٘زا اٌزٛاصْ ٠زأصش ٌٚىٓ 

ٚلذ رُ ٚػغ ػلالخ رغش٠ج١خ رؾذد ، [2]ٔغجخ  اٌشارٕغبد اٌٝ الاعفٍز١ٓ رؼزجش ِم١بط ُِٙ لاعزمشاس٠خ إٌفؾ اٌخبَ إْ 

 : اٞ اColloidal Instability Index (CIIْ )ػٓ ؽش٠ك ِؼبًِ الاعزمشاس٠خ اعزمشا٠خ إٌفؾ اٌخبَ ٌزشعت الاعفٍز١ٓ 

 

     
                         

                    
 

 

٠ؼُضٜ رشعت ،  فأْ إٌفؾ غ١ش ِغزمش  0.9إرا وبْ اٌّؼبًِ اوضشِٓ  ٚ فأْ إٌفؾ ِغزمش 0.7فئرا وبْ اٌّؼبًِ الً ِٓ     

 :ٟٚ٘الاعفٍز١ٕبد اٌٝ ػٛاًِ ػذ٠ذح 

رأص١ش  -  اٌّغزؾٍجبد - رأص١شاد اٌىٙشثبئ١خ الاعزبر١ىٟ -اعٙبداد اٌمض  -رأص١ش اٌؾشاسح  - رأص١ش اٌؼيؾ -ٔٛػ١خ إٌفؾ اٌخبَ 

 لبؽغ اٌّبء.
 

ؽذٚس ، اٌيبؽغخ أغذاداد فٟ اٌّؼخبد، أغذاد فٟ ِغبِبد طخٛس اٌطجمخ إٌّزغخ  :مشاكم تزسة الاسفهتٍناخ

ً اٌٝ اسرفبع ٌضٚعخ  أغذاداد فٟ طّبِبد  ،إٌفؾ اٌخبَ ٟٚ٘ غ١ش ِشغٛثخ اعزؾلاثبد ِٓ ٔٛع ِبء داخً إٌفؾ ِؤد٠ب

ِشبوً فٟ ٚؽذاد رظف١خ إٌفؾ اٌخبَ ٚ ِٕظِٛبد خٍؾ إٌفٛؽ  ، wire – lineالاِبْ ٚاػبلخ ػٍّٙب ٚ لذ رزٍف ِؼذاد اٌـ 

ظبد٠خ ثغجت اٌىٍف اٌؼب١ٌخ فٟ ػ١ٍّبد اصاٌخ ٚ رٕظ١ف اٌزشعجبد اٌؾبطٍخ فٟ اٌّؼذاد اٌخبَ  ثبلاػبفخ اٌٝ خغبئش الز

 [3] .لف الأزبط ٌفزشح ؽ٠ٍٛخ ثغجت رٌهاػبفخ اٌٝ اؽزّبي رٛ الأزبع١خ اٌّخزٍفخ

٠زُ ػبدحً رّض١ً رشعت الاعفٍز١ٕبد ثظشٚم اٌّىّٓ ِغ اخز١بس ؽشاساد ٚػيٛؽ ِخزٍفخ ٌيشع فُٙ آ١ٌخ رشعت 

 ٕٚ٘بٌه  ِٛد٠لاد ػذ٠ذح ٌزّض١ً اٌؼ١ٍّخ اػزّبدا ػٍٝ فشػ١بد  ِخزٍفخ ِٕٚٙب : بدالاعفٍز١ٕ

ِٛد٠ددً اٌزشعددت ِددٓ خددلاي ل١ددبط ِؼبِددً  -ِددٛد٠لاد اٌّددٛاد اٌشغ٠ٛددخ   -ِددٛد٠لاد اٌّددٛاد اٌظددٍجخ    -ِددٛد٠لاد الاراثددخ 

  [4].الأىغبس
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 :مودٌم انتزسة من خلال قٍاص معامم الانكسار 
 

طش٠مخ رؼزّذ ػٍٝ رغؾ١ؼ إٌفؾ اٌخبَ ا١ٌّذ اٌغطؾٟ ِغ ِز٠جبد وبٌجٕزبْ اٚ إٌٛسِبي ٘جزبْ فٟ اٌظشٚم إْ ٘زٖ اٌ

الاػز١بد٠خ  ِٚشالجخ رغّغ الاعفٍز١ٕبد رؾذ اٌّغٙش. اْ رشٚم لبث١ٍخ الاراثخ ٚ ثذأ اٌزشعت فٟ إٌفؾ اٌخبَ ٠ّىٓ رؾذ٠ذ٘ب 

20Cِٓ خلاي ل١بط ِؼبًِ الأىغبسػٕذ دسعخ ؽشاسح 
◦

ٕفؾ اٌخبَ ٌّٕٚبرط ِٓ خ١ٍؾ ِٓ إٌفؾ اٌخبَ ٚاؽذ اٌّز٠جبد ثٕغت ٌٍ 

( ٚ٘ٛ داٌخ ػٍٝ ِؼبًِ الأراثخ FRIِخزٍفخ ٚػٕذ٘ب ٠ّىٓ ل١بط ِؼبًِ الأىغبس اٌزٞ ٠ؾذس ف١ٗ رشعت ٌلاعفٍز١ٕبد ٠ٚغّٝ )

(δخلاي ػلالبد رغش٠ج١خ ِٓ )، [5] .٠ؾذس ف١ٙب اٌزشعت٠بد اٌؼيؾ اٌزٟ ٠ّىٓ ا٠غبد ِذ )3، 2، 1) ٚثبلاعزؼبٔخ ثبلاشىبي 

ٔظبَ اٌّشالجخ ٚاٌزٕجؤ رشعت الأعفٍز١ٓ فٟ أٔجٛة الأزبط ػٓ ؽش٠ك اأشبء أٔظّخ ِشالجخ ٚرٕجؤ ثّشىٍخ رشعت   ِٓ خلاي

خ ــــٚأؽذ ٘زٖ اٌطشق  ٔظت ِم١بط ػيؾ سلّٟ ٠ؼًّ ثبٌجطبس٠خ ػٍٝ سأط اٌجئش لجً اٌخبٔك ِغ ِؾٌٛخ ؽغبع الأعفٍذ

 [6] اٌزٟ ٠زُ ِٓ خلاٌٗ رغغ١ً اٌظشٚم ٚاٌّؼط١بد اٌّّٙخ وبٌؾشاسح ٚاٌؼيؾ ٚاٌفٌٛز١خ ....اٌخ. رٕمً الاشبسح اٌٝ اٌّغغً

٠ٚزُ ٔمً اٌّؼٍِٛبد اٌٝ عٙبص ؽبعٛة ٌيشع رؾ١ٍٍٙب ثجشاِغ١بد خبطخ ثبٌّشىٍخ .وّب ٠ؾزبط إٌظبَ اٌٝ اعشاء ػذح 

ٌٍٕفٛؽ اٌّى١ّٕخ ِٚؼذلاد الأزبط ...اٌخ. ف١ض٠ب٠ٚخ ٚفؾٛطبد  ط ٌجبة اٌظخٛس ٌلاثبسرفؾٛطبد ِٕٙب فؾض ِغب١ِخ ّٔب

[7] . 

 خاٌّؼبٌغدخ ثدبٌّٛائغ اٌّيٕبؽ١غد١ ٚ [8]اٌطدشق ا١ٌّىب١ٔى١دخ  ،[7اٌّؼبٌغدخ اٌى١ّ١ب٠ٚدخ   ٘دٟؽشق ِؼبٌغخ رشعت الاعفٍز١ٓ إْ 

[9]. 

 

  

                                                                          

 
              

 
 

 

 

 

( قٍاص معامم الانكسار فً انمذٌثاخ1شكم ) علاقح معامم انكسار اننفظ انخاو  (2شكم ) 

 (API(مع 
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 معامم الانكسار انمحسوب ٌساوي انمقاص   (3( شكم 

 
 

  ي:انعمـــم انمختثــــز  -2

 

 :اٌؾمٛي اٌشّب١ٌخ اٌزب١ٌخ٢ثبس  عطؾ١خٔفٛؽ خبَ رُ أغبص ٘زٖ اٌذساعخ ػٍٝ  ّٔبرط          

  رى٠ٛٓ اٌضلاصٟ 54ؽمً عّجٛس/ ثئش عّجٛس. 

  لّغٛلخ اٌغفٍ  رى٠ٛٓ 14 ثئش خجبص، ٚلخ اٌؼ١ٍبٛرى٠ٛٓ ِٛدٚد لّغ 31ثئشخجبص، رى٠ٛٓ اٌضلاصٟ 20ؽمً خجبص/  ثئشخجبص.ٝ 

 رى٠ٛٓ وِٛز١بْ   252ثئش وشوٛن  ،رى٠ٛٓ ششأش  357ؽمً  وشوٛن / ثئش وشوٛن. 

 : ِٓٔفؾ خبَ رُ اعزخذاَ ّٔبرط   ؽ١ش 

  .ّٔٛرط ٔفؾ خبَ ِٓ سأط اٌجئش -

 .ٌخبَ ِٓ ٔفظ اٌجئشّٔٛرط اٌّبدح اٌظٍجخ اٌّزشعجخ ِٓ إٌفؾ ا -

 رمبس٠شاٌظبدسح ِٓ ِخزجشاد ششوبدل١بط ِؼبًِ الأىغبس ٚثأعزخذاَ ٔزبئظ ِٓ خلاي  أػزّذ ِٛد٠ً اٌزٕجؤ ثزشعت الاعفٍز١ٓ 

 ٔبٖ:اد (1اٌف١ض٠ب٠ٚخ ٌٍٕفؾ اٌّىّٕٟ ٚاٌّج١ٕخ فٟ اٌغذٚي )ٍفؾٛطبد ٌ اٌمطبع إٌفطٟ

Table )1) PVT Data 

Saturation 

Pressure 

)Psig) 

Sampling 

Depth 

)mRTKB) 

Bottom Hole 

Pressure 

)Psig) 

Bottom 

Hole 

Temp.
 o
C 

Formation 

 

Well 

No. 

Feild 

2945 1972.5 2377 154 Tertirary Ja-54 Jambur 

2860 2261 3023 170 Tertirary Kz-20 Khabaz 

3815 2967 3823 170 
Maudud ( U. 

Qamchuqa 
Kz-31  

3700 3079.9 3957 100.55 QamchuqaShuaiba Kz-14  

1120 1114 1318 46 Shiranish K-357 kirkuk 

1370 1166 1412 49 Kometan K-252  
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 ِشوض اٌجؾش ٚاٌزط٠ٛش إٌفطٟ ِٚٓ اٌخبَ اٌزٟ ل١غذ فٟ ِخزجشاد٠ج١ٓ اٌّؼٍِٛبد اٌخبطخ ثبٌٕفٛؽ  (2) ٚاٌغذٚي   

   .زمبس٠شاٌظبدسح ِٓ ِخزجشاد ششوبد اٌمطبع إٌفطٟاٌ

 

 

Table )2) Crude Oil Information 
 

Viscosity 

@ 

80 
o
F 

Cst 

Pour 

Point 
0
C 

Ash 

% 

Salt 

Content

 % 

Water 

Conten

t % 

Asphalten

e Content 

)Wt%) 

 Sp. 

Gravity 
API Well 

No. 

Field 

7.4017 -3 Nil Nil Nil 1.18897 0.8467 35.6

2 

Ja-54 Jambur 

3.1345 - Nil Nil Nil 3.32 0.8439 36.1

8 

Kz-

20 

Khabaz 

17.9257 -18 0.033

7 

0.0082 0.05 2.95 0.888 27.8

5 

Kz-

31 

 

9.1403 -11 Nil 0.006 Nil 3 0.8487 35.2

3 

Kz-

14 

 

16.5091 -27 Nil Nil Nil 3.35 0.8815 29.0

2 

K-

357 

kiarkuk 

15.5322 - - - Nil 1.82 0.8766 29.9

2 

K-

252 

 

 

 

 استقزارٌح الاسفهتٍناخ: 
 

 :إٌفؾ اٌخبَ اٌٝ، ؽ١ش رظٕف ِشوجبد إْ اعزمشاس٠خ الاعفٍز١ٕبد رؼزّذ ػٍٝ اٌؼيؾ ِٚىٛٔبد إٌفؾ اٌخبَ

 (.Asphaltenes) الاعفٍز١ٕبد، (Resinsاٌشارٕغبد )، (Aromaticsاٌّشوجبد الاسِٚبر١خ ) ،(Saturatesاٌّشوجبد اٌّشجؼخ )

 ضاٌشغ٠ٛخ ٌٍٕفؾ اٌخبَ ِٓ خلاي فؾت ِؼبًِ اٌلااعزمشاس٠خ غـٌٚزؾذ٠ذ اعزمشاس٠خ إٌفؾ ارغبٖ رشعت الاعفٍز١ٕبد ٔؾ   

Asphltenes, Resins, Aromatics) (SARA Saturates, ( ٔزبئظ عٙبص ِٓٚFTIRاٌزٟ اعش ) ٚاٌّج١ٕخ فٟ ٠ذ ِخزجش٠ب

 : اٌّؼبدٌخ( ٚرطج١ك 3اٌغذٚي )

 

 

 

    .حؼزجش غ١ش ِغزمشرفٛؽ ٌزا فأْ إٌ 0.9أوجش ِٓ  ( (CII ٚثّب اْ اٌّؼبِلاد

 

 

 

 

 
 

Aromaticssisi

AsphltenesSaturation
CII






sinRe

%%
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Table )3) Test Stability of Crude Oil and SARA Test   
 

 

Stability of 

Crude Oil 
CII 

Aromatics

% 

Resins

% 

Saturation

% 

Asphalten

  % 
API 

Well 

No. 
Field 

(Unstable) 0.9 3.97 24.03 72 1.97 35.62 Ja-54 Jambur 

(Unstable) 1.98 5.62 29.03 65.35 3.32 36.18 Kz-20 Khabaz 

(Unstable) 2.07 7.95 25.55 66.5 2.95 27.85 Kz-31  

(Unstable) 1.79 9.17 27.81 63.02 3 35.23 Kz-14  

(Unstable) 1.75 9.26 28.34 62.4 3.35 29.02 K-357 kiarkuk 

(Unstable) 1.03 30.82 19.46 49.72 1.82 29.92 K-252  

 
 

 

 قٍاص معامم الانكسار نهنفظ انخاو انمعامم تانمذٌثاخ: 
 

 ٌيشع ِشالجخ ٚل١بط وً ِٓ:لاصاٌخ ّٔبرط إٌفٛؽ اٌخبَ ثٕغت ٚص١ٔخ ِؼ١ٕخ ( n-heptaneاٌّز٠ــت ) رُ أعزخذاَ     

API - Specific Gravity ِٚدٓ صدُ ٚػدغ  ِغ اٌّز٠ت اٌزٟ ٠ؾذس ف١ٙب اٌزشعت، ّضطأٌغجخ ِغ رشعت الاعفٍز١ٓ  ٚ ثذا٠خ

( عددبػخ ٚاعددشٞ ٌددٗ  48( ٌّٚددذح )Magnetic stirrer( ػٍددٝ اٌخددلاؽ اٌّيٕبؽ١غددٟ )n-C7اٌددٕفؾ اٌخددبَ اٌّؼبِددً ثّددز٠ت )

 ٕغددتاٌ(  ٚل١ددبط X320)  لـددـٛح رىج١ـددـشٖ  ١ِـــىشعىـددـٛة  اٌفؾددض اٌّغٙددشٞ ٌّشالجددخ ثذا٠ددخ رشعددت الاعددفٍز١ٓ ثأعددزخذاَ

 .(4) غذٚياٌذس ف١ٙب اٌزشعت ٚاٌّج١ٕخ فٟ اٌزٟ ؽ اٌٛص١ٔخ

 

 ( حساب معامم انكسارRIًاننفظ انمكمن ) تألاعتماد عهى نتائج انفحوصاخ انفٍشٌاوٌح نهنفوط انمكمنٍح: 

 :ٔغذ وً ِٓ J.S. Buckleyٌٍؼبٌُ  ؽغت اٌّٛد٠ً اٌّغزخذَ فٟ ٘زٖ اٌذساعخ       

 .(3) ِٛػؼ فٟ شىً ِؼبًِ الأىغبس اٌّؾغٛة ٠غبٚٞ اٌّمبط ٚوّب *

 .(APIإٌفؾ اٌخبَ ) فؾٛطبد *

  .(APIإٌفؾ اٌخبَ ) فؾٛطبد  ( ٚ ل2ُ١) ىً سلُـــ( ٌٍٕفؾ اٌخبَ ثأعزخذاَ شRefraction)RI ا٠غبد ل١ُ  *

( FRI – Function of Refraction Index ( )FRI( )RI) ل١ّخ داٌخ ِؼبًِ الأىغـــبس ( رؾغت3* ِٚٓ شىً سلُ )

 .(4ٚوّب ِج١ٕخ فٟ اٌغذٚي )

 

 حساااب معاماام الانكسااار نهاانفظ انمكمنااً عنااذ  (RIP)RI of Live Crude Oil Upon Pressure 

Depletion: 

 

 – Lorenz    Lorentz  or  Clausiusرؾغت ِٓ ِؼبدٌزٟٚ( ٘ٛ داٌخ ِىٛٔبد اٌيبص ٚاٌىضبفخ,  RIاْ ِؼبًِ الأىغبس )  

Mossotti    ٌٚٝٔفؾ ٚغبص اٌؼبصٌخ  ٠ؼبًِ إٌفؾ اٌّىّٕٟ وخ١ٍؾ ا(Stock Tank Oil STO - (Gas Separator 
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 -( ِٚٓ اٌم١ُ اٌزب١ٌخ :٠ٚPressure Depletionّىٓ ؽغبة ِؼبًِ أىغبس إٌفؾ اٌّىّٕٟ  خلاي )        

ِؼبًِ اٌزى٠ٛٓ اٌؾغّٟ ٌٍٕفؾ ( ٚ% Mol) ٌٟٛ ٌٍيبص اٌّزؾشسّ( ٚاٌىغش اٌِؼبًِ أىغبس إٌفؾ اٌخبَ ) ا١ٌّذ اٌغطؾٟ 

(Bo)  ٚٔغت اٌيبص اٌزائت(Rs)  اٌفؾٛطبد اٌف١ض٠ب٠ٚخ ٌٍٕفٛؽ اٌّى١ّٕخ  ٚثبلاػزّبد ػٍٝ ٔزبئظ(PVT Data ِٓٚ )

   :زمبس٠شاٌظبدسح ِٓ ِخزجشاد ششوبد اٌمطبع إٌفطٟاٌ

 

 

 -:[4]ٚثزطج١ك اٌّؼبدٌخ اٌزب١ٌخ    (Differential Liberationِٚٓ ٔزبئظ رغشثخ اٌؼضي اٌزفبػٍٟ )     

1......................)(
1
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- 7.52 X 10
Moles / cm( اٌٝ Scf / bblِٓ ) (Rs)٘ٛ ِؼبًِ رؾ٠ًٛ ٚؽذح ٔغجخ اٌيبص اٌزائجخ 6-

3 . 

 ِٓ :Molar Refraction of Components of Gas  ؽغبة اٌىغش اٌٌّٟٛ ٌّىٛٔبد اٌيبص   -
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22

12
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 ؽ١ش :

 Xi = Mole Fraction of Component i.... (From Differential Gas Liberation) اٌىغش اٌٌّٟٛ ٌّىٛٔبد اٌيبص    

 Ri = Molar Refraction of Component I   

 ( PVT  اٌظبدسح ِٓ ِخزجشاد ششوبد اٌمطبع إٌفطٟ اٌّمبعخ فٟ رمبس٠ش اٌفؾٛطبد اٌف١ض٠ب٠ٚخ ٌٍٕفٛؽ اٌّى١ّٕخ)   

3...............
2

1
2

2

















m

n

n
Ri   

Where:   m = molecular weight and ρ = density or specific mass 

 

      

ٌٍٕفؾ اٌخبَ )ا١ٌّذ   RIل١ُ ثؼذ ل١بط  ٚ  (RI P)( ٠زُ ؽغبة ِؼبًِ الأىغبس ٌٍٕفؾ اٌّىّٕٟ 1ِٓ خلاي اٌّؼبدٌخ ) 

ٚ رؾذ٠ذ إٌغجخ اٌزٟ ٠ؾذس ػٕذ٘ب اٌزشع١ت  اٌخبَِغ إٌفؾ ( ٚ ثٕغت ٚص١ٔخ n-heptane) بعزخــذَ اٌّز٠ــتاٌغطؾٟ( ث

، ؽ١ش ٌٍٕفؾ اٌّىّٕٟRI (Live Oil)  ُ ( ٚلPressure Psia١ٌؼيؾ  )اػٍٝ اٌشعُ اٌج١بٟٔ ث١ٓ  غمؾ ٘زٖ اٌم١ّخرُ  ،ِخزجش٠ب

 يفٍز١ٓ خلاعـت الاف١ٙب رشع ١خ اٌزٟ ٠ؾذسّىِّٕٕطمخ اٌؼيٛؽ  أٌزبئظ  ( 20- 4( ٚالاشىبي ) 8-19اٌغذٚاي )رج١ٓ 

(Pressure Depletion)، ( ٍِخض ِؼبِلاد الأىغبس ٌٍٕفٛؽ اٌّغزخذِخ ٠ٚ4ٚج١ٓ اٌغذٚي ) ٓ( ٍِخظ5اٌغذٚي )٠ج١ ً  ب

 .غزخذِخّرشعـــت الاعــــفٍز١ٓ ٌٍٕفٛؽ إٌّطمخ اٌؼيٛؽ  اٌزٟ ٠ؾذس ف١ٙب ٌ
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Table )4) Refraction Index )RI) at Deposition and Values for Dead Crude Oil  

 

 
 

Table )5) Refraction Index )RI) for Live and Dead Oil 

 

 

 

 

 

 

At Deposition  n C7 Dead Crude Oil  

Function 

of 

Refraction 

Index 

) RI) 

RI Asphalt 

Deposition 

Rate 

by 

Dissolved n - 

C7 

Function 

of 

Refraction 

Index        

)RI) 

RI Function 

of 

Refraction 

Index   

)RI)   

RI Field / 

Well No. 

0.2434 1.4019 15% 0.2359 1.3878 0.24692 1.48232 Jambur 

/Ja54 

0.2478 1.41 25% 0.2359 1.3878 0.2841 1.48 Khabaz / 

Kz20 

0.2459 1.4066 15% 0.2359 1.3878 0.2459 1.5134 Khabaz 

/Kz 31 

0.24572 1.4062 20% 0.2359 1.3878 0.28604 1.48388 Khabaz 

/Kz 14 

0.24163 1.39852 10% 0.2359 1.3878 0.29287 1.4975 Kirkuk /K 

357 

0.2390 1.3936 8% 0.2359 1.3878 0.2916 1.495 Kirkuk / 

K 252 

Extent of 

Deposition  

Pressure       

) Psia) 

Reservoir 

Pressure 
) Psia) 

Refractive 

Index for Live 

Oil 

Refractive 

Index for Dead 

Oil 

Stability of 

Crude Oil 
Field / Well No. 

2370-200 
 

2377 0.9374 1.48323 2.64 

(Unstable) 

Jambur /Ja54 

3180-75 3223 1.0423 

 

1.4800 1.98(Unstable) Khabaz / Kz20 

3815-150 3823 0.7255 1.5134 1.79(Unstable) Khabaz /Kz 14 

4578-250 3957 0.699 1.4839 2.07(Unstable) Khabaz /Kz 31 

1220-55 

 
1318 1.2789 1.4975 1.75(Unstable) Kirkuk /K 357 

1412-45  1.2430 

 

1.4950 1.03(Unstable) Kirkuk / K 252 
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 :ثاخ الاسفهتٍنٍح(ـانمادج انصهثح )انتزس 4
 

ً اٌٝ ؽغّٙب ٚراد ٚصْ ٔٛػٟ اخف ِٓ اٌّبء ٚرطفٛ ػٍٝ           ِبدح اعفٍز١ٕ١خ ِزشعجخ ِٚزظٍجخ ِبئٍخ ٌٍغٛاد ٟٚ٘ خف١فخ ل١بعب

إٌفٛؽ ّٔبرط ٚلذ رُ ِؼبٌغخ  ٌُ ٠ظٙش اٞ سًِ فٟ اٌٍّّظ اٌخبسعٟ اٚ ػٕذ اٌزٙش١ُ. ٟٚ٘ ٘شخ فٟ اٌزؼبًِ ا١ٌّىب١ٔىٟ، عطؾٗ

ٚصْ صبثذ ِٓ ِبدح الاعفٍز١ٓ ِغ اٌّز٠جبد إٌفط١خ اٌزب١ٌخ ٚثٕغت ِخزٍفخ ٚ ثذْٚ سط  ثأػبفخاٌخبَ اٌّغزخذِخ فٟ ٘زٖ اٌذساعخ 

 ((Special spiritاٌىؾٛي اٌخبص )، اٌش٠فٛس١ِذ، اٌز٠ٍٛٓ ،اٌظفٛح اٌج١ؼبء، اٚ رؾش٠ه اٞ غّش فمؾ ٚاٌّٛاد ) اٌى١شٚع١ٓ

١غذ وبٍِخ ٚٔٙبئ١خ( ٌٚىٓ الاراثخ إٌٙبئ١خ ٚاٌىبٍِخ ٚوبٔذ افؼً إٌزبئظ ٌظبٌؼ اٌى١شٚع١ٓ فٟ ػ١ٍّخ رفز١ذ إٌّٛرط )الاراثخ ٌ

 .(˚26Cؽظٍذ ِغ اٌز٠ٍٛٓ ٚ ِشىٍخ اٌز٠ٍٛٓ وٛٔٗ ِبدح عش٠ؼخ اٌزطب٠ش )راد دسعخ ١ِٚغ ِٕخفؼخ ٚثؾذٚد 

 

  :الاستنتاجاخ

   :رشعت الاعفٍز١ٓ ٚرٌه ِٓ خلايذ٠بد اٌؼيؾ اٌزٞ ٠ؾذس ف١ٗ رؾذ٠ذ ِ ٘زٖ اٌذساعخ رُ فٟ  -1

 أْؽ١ش إ(20.64 -1.03) ٚاٌزٟ رشاٚؽذ اعخساٌّغزخذِخ فٟ اٌذ اعزمشاس٠خ إٌفٛؽ اٌخبَِؼبًِ  ؽغبة ِذٜ -

-357ٚؽمً وشوٛن / الاثبس  31-14-20ٚؽمً خجبص / الاثبس  54)ؽمً عّجٛس ثئش إٌفٛؽ اٌّغزخذِخ ِٓ ؽمٛي 

 .غزمشح ٚر١ًّ اٌٝ رشعت الاعفٍز١بدغ١ش ِوبٔذ ( 252

ثؼذ ا٠غبد ِؼبًِ  Refractive Indexؽغبة ِٛد٠ً اٌزشعت ِٓ خلاي ل١بط ِؼبًِ الأىغبس ٌٍٕفؾ اٌّىّٕٟ   -

  .(1فأْ ؽذٚد اٌؼيؾ اٌّىّٕٟ اٌزٞ ٠ؾذس ف١ٗ اٌزشعت ِج١ٕخ فٟ اٌغذٚي  سلُ )  [7]أىغبس إٌفؾ اٌخبَ 

٠ّىٓ  ٚاٌزٞ ٌٛؽظ اْ افؼً ِز٠ت ٘ٛ اٌز٠ٌٛٛٓ ؽ١شاٌّبدح اٌمبثٍخ ٌٍزشعت فٟ إٌفؾ اٌخبَ اعزخذاَ ػذح ِز٠جبد لاراثخ  رُ -2

 [7](.٠ٛٓ ِٓ اٌّٛاد اٌخف١فخ اٌّزطب٠شح)٠ؼزجش اٌزٌٛ أعشاءاد اٌغلاِخ اٌخبطخ ثٗ ِشاػبحِغ  ثٕغبػ ٗأعزخذاِ

ٓ اٌّّىٓ اعزخذاَ ّف ،ِبدح اٌز٠ٌٛٛٓ ٚفٟ ؽبٌخ ػذَ رٛفش ،(٠ٚCoiled Tubeفؼً اعزخذاَ رم١ٕخ الأبث١ت اٌٍّفٛفخ )

 [8] .اٌظفٛح اٌج١ؼبء  ١ِذ،اٌش٠فٛس، ٌى١شٚع١ِٓبدح ا
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Table )8) Weight Fraction, API, Oil Sp. Gr. & Microscopic Test for Precipitating 

Asphaltene )Well No.: Jambur-45, Fm.: Jribe) 

Microscopic Test Sp. Gr. API 
Weight 

Fraction 

Sample 

No. 

 0.8467 36.18 1 1 

 0.8420 39.67 0.04 2 

 0.8322 41.01 0.08 3 

 0.8297 41.69 0.1 4 

 0.8277 42.76 0.12 5 

On set Precipitating 0.8200 43.18 0.15 6 

 0.8146 45.37 0.18 7 

 0.8137 46.15 0.2 8 

 0.8030 47.04 0.25 9 

   n-C7 10 

 

 

Table )9) Weight Fraction, API, RI & PRI of Asphaltene Precipitating for  

Jambur/45 crude oil by n-C7 

FRI RI API 
Weight 

Fraction 

Sample 

No. 

0.2853 1.4823 36.18 1 1 

0.2379 1.3916 39.67 0.04 2 

0.2399 1.3953 41.01 0.08 3 

0.2409 1.3972 41.69 0.1 4 

0.2419 1.3991 42.76 0.12 5 

0.2434 1.4019 43.18 0.15 6 

0.2449 1.4047 45.37 0.18 7 

0.2460 1.4066 46.15 0.2 8 

0.2485 1.4113 47.04 0.25 9 

0.2359 1.3878  n-C7 10 
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Table )10) Weight Fraction, API, Oil Sp. Gr. & Microscopic Test for Precipitating 

Asphaltene )Well No.: Khabaz/20) 

Microscopic Test Sp. Gr. API 
Weight 

Fraction 

Sample 

No. 

 0.8439 36.18 1 1 

 0.8267 39.67 0.1 2 

 0.8202 41.01 0.15 3 

 0.8170 41.69 0.18 4 

 0.8120 42.76 0.2 5 

 0.8101 43.18 0.22 6 

On set Precipitating 0.8000 45.37 0.25 7 

 0.7965 46.15 0.28 8 

 0.7925 47.04 0.3 9 

 

 

Table )11) Weight Fraction, API, RI & PRI of Asphaltene Precipitating for  

Khabaz/20 crude oil by n-C7 

FRI RI API 
Weight 

Fraction 

Sample 

No. 

0.2841 1.4801 36.18 1 1 

0.2404 1.3962 39.67 0.1 2 

0.2429 1.4008 41.01 0.15 3 

0.2443 1.4036 41.69 0.18 4 

0.2453 1.4054 42.76 0.2 5 

0.2463 1.4072 43.18 0.22 6 

0.2478 1.4100 45.37 0.25 7 

0.2492 1.4128 46.15 0.28 8 

0.2502 1.4146 47.04 0.3 9 

0.2359 1.3878  0 C7 

 

 

 



  2102 (6) -23انعذد  مجهح انثحوث وانذراساخ اننفطٍح       

 
 
 

  
A 14 

   
  

Table )12) Weight Fraction, API, Oil Sp. Gr. & Microscopic Test for Precipitating 

Asphaltene )Well No.: Khabaz/31, Fm.: U. Qamchoqa) 

Microscopic Test Sp. Gr. API 
Weight 

Fraction 

Sample 

No. 

 0.888 27.85 1 1 

 0.8678 31.55 0.1 2 

 0.8606 32.92 0.12 3 

On set Precipitating 0.8512 34.74 0.15 4 

 0.8456 35.83 0.18 5 

 0.8422 36.51 0.2 6 

 0.8394 37.07 0.22 7 

 0.8306 38.86 0.25 8 

 

 

Table )13) Weight Fraction, API, RI & PRI of Asphaltene Precipitating for  

Khabaz/31 crude oil by n-C7 

FRI RI API 
Weight 

Fraction 

Sample 

No. 

0.30076 1.5134 27.85 1 1 

0.24258 1.4003 31.55 0.1 2 

0.24392 1.4028 32.92 0.12 3 

0.24592 1.40655 34.74 0.15 4 

0.24792 1.4103 35.83 0.18 5 

0.24925 1.4128 36.51 0.2 6 

0.25058 1.4153 37.07 0.22 7 

0.25256 1.41905 38.86 0.25 8 

0.23586 1.3878  0 n-C7 
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Table )14) Weight Fraction, API, RI & PRI of Asphaltene Precipitating for  

Khabaz/14 crude oil by n-C7 

FRI RI API 
Weight 

Fraction 

Sample 

No. 

0.286037 1.48388 35.23 1 1 

0.238019 1.3918 36.36 0.05 2 

0.239569 1.39468 38.1 0.08 3 

0.240601 1.3966 38.83 0.1 4 

0.241631 1.39852 39.44 0.12 5 

0.243174 1.4014 40.7 0.15 6 

0.245738 1.4062 42.16 0.2 7 

0.246761 1.40812 43.02 0.22 8 

0.248294 1.411 45.2 0.25 9 

0.236 1.3878  0 10 

 

Table )15) Weight Fraction, API, Oil Sp. Gr. & Microscopic Test for Precipitating 

Asphaltene )Well No.: Khabaz/14, Fm.: L. Qamchoqa) 

Microscopic Test Sp. Gr. API 
Weight 

Fraction 

Sample 

No. 

 0.8487 35.23 1 1 

 0.843 36.36 0.05 2 

 0.8343 38.1 0.08 3 

 0.8307 38.83 0.1 4 

 0.8278 39.44 0.12 5 

 0.8217 40.7 0.15 6 

On set Precipitating 0.8148 42.16 0.2 7 

 0.8108 43.02 0.22 8 

 0.7323 45.2 0.25 9 

 1.3878  n-C7 11 
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Table )16) Weight Fraction, API, Oil Sp. Gr. & Microscopic Test for Precipitating 

Asphaltene )Well No.: K-357, Fm.: Shiranish) 

Microscopic Test Sp. Gr. API 
Weight 

Fraction 

Sample 

No. 

 0.8815 29.02 1 1 

 0.8791 30.38 0.05 2 

 0.867 31.7 0.08 3 

On set Precipitating 0.8659 31.91 0.1 4 

 0.8534 34.3 0.15 5 

 0.8437 36.22 0.2 6 

 0.8403 36.89 0.22 7 

 0.8366 37.63 0.25 8 

 0.8268 39.63 0.3 9 

   n-C7 11 

 

 

Table )17) Weight Fraction, API, RI & PRI of Asphaltene Precipitating for  

Precipitating Asphaltene )Well No.: K-357, Fm.: Shiranish) 

PRI RI API 
Weight 

Fraction 

Sample 

No. 

0.2929 1.4975 29.02 1 1 

0.2386 1.3933 30.38 0.05 2 

0.2403 1.3966 31.7 0.08 3 

0.2414 1.3988 31.91 0.1 4 

0.2443 1.4043 34.3 0.15 5 

0.2471 1.4098 36.22 0.2 6 

0.2483 1.4120 36.89 0.22 7 

0.2500 1.4153 37.63 0.25 8 

0.2528 1.4207 39.63 0.3 9 

0.2359 1.3878  0 n-C7 
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Table )18) Weight Fraction, API, Oil Sp. Gr. & Microscopic Test for Precipitating 

Asphaltene )Well No.: K-252/Kometan) 

Microscopic Test Sp. Gr. API 
Weight 

Fraction 

Sample 

No. 

 0.8754 29.02 1 1 

 0.8711 30.71 0.04 2 

 0.8650 31.86 0.06 3 

On set Precipitating 0.8605 32.71 0.08 4 

 0.8561 33.04 0.1 5 

 0.8495 34.84 0.15 6 

 0.8402 36.76 0.2 7 

 0.8354 37.63 0.22 8 

 0.8313 38.48 0.25 9 

 0.8281 39.13 0.27 10 

 0.8230 40.17 0.3 11 

 

Table )19) Weight Fraction, API, RI & PRI of Asphaltene Precipitating 

Well No.: K-252/Kometan 

PRI RI API 
Weight 

Fraction 

Sample 

No. 

0.2916 1.4950 29.92 1 1 

0.2374 1.3907 30.71 0.04 2 

0.2382 1.3922 31.86 0.06 3 

0.2390 1.3936 32.71 0.08 4 

0.2416 1.3985 33.04 0.1 5 

0.2445 1.4039 34.84 0.15 6 

0.2474 1.4092 36.76 0.2 7 

0.2485 1.4114 37.63 0.22 8 

0.2502 1.4146 38.48 0.25 9 

0.2513 1.4167 39.13 0.27 10 

0.2530 1.4200 40.17 0.3 11 

0.2359 1.3878 n-C7 0  
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Fig. )4) Relation between RI & 

Crude oil )Well No. Jambur-54, 

Fm: Jribe) 

Fig. )5) Relation between FRI of & 

Crude oil )Well No. Jambur-54, 

Fm: Jribe) 

Fig. )6) Relation between RI & 

Crude oil )Well No. Khabaz/20) 

Fig. )7) Relation between FRI of & 

Crude oil )Well No. Khabaz/20) 

Fig. )8) RI of Crude oil during 

Pressure Depletion )Well No. 

Khabaz/20) 

Fig. )9) Relation between RI of & 

Crude oil )Well No. Khabaz/31, 

Fm: U. Qamchoqa) 
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Fig. )10) Relation between FRI of & 

Crude oil )Well No. Khabaz/31, 

Fm: U. Qamchoqa) 

Fig. )11) RI of Crude oil during 

Pressure Depletion )Well No. 

Khabaz/31, Fm: L. Qamchoqa) 

Fig. )12) Relation between RI of & 

Crude oil )Well No. Khabaz/14, 

Fm: L. Qamchoqa) 

Fig. )13) Relation between FRI of & 

Crude oil )Well No. Khabaz/14, 

Fm: L. Qamchoqa) 

Fig. )14) RI of & Crude oil during 

Pressure Depletion )Well No. 

Khabaz/14, Fm: L. Qamchoqa) 

Fig. )15) Relation between RI of & 

Crude oil )Well No. K-357,  

Fm: Shiranish) 
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Fig. )16) Relation between FRI of & 

Crude oil )Well No. K-357,  

Fm: Shiranish) 

Fig. )17) Reservoir Oil PVT 

 )Well No. K-357,  

Fm: Shiranish) 

Fig. )18) Relation between RI of & 

Crude oil )Well No. K-252/ 

Kometan) 

Fig. )19) Relation between FRI of & 

Crude oil )Well No. K-252/ 

Kometan) 

Fig. )20) RI of & Crude oil during 

Pressure Depletion )Well No.      

K-252/ Kometan) 

Fig. )20) RI of & Crude oil during 

Pressure Depletion )Well No.      

Jambur-45, Fm: Jribe) 
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 :انمصطهحاخ و انزموس

 

 
Molecular radius of asphaltene molecule aa 

Formation volume factor (RB/STB) Bo 

Molar concentration of component i Ci 

Molar concentration at a reference condition  Ci
o 

Volume fraction V 

Function of n2FRI = (n
2
-1)/( n

2
+2) FRI 

Plank
,
 s constant h 

Refractive index n 

Avogadro
’
 s number No 

Pressure(Psi) P 

Bubble point pressure(Psi) Pb 

RI at onset of asphaltene prciptation  PRI 

PRI calculated from solvent-to-precipitant ratio Pri* 

distance between centers of two molecules r 

Radius of spherical particle  R 

Gas constant Ri 

Molar refraction of component i Rs 

Dissolved gas content (scf/STB) R 

Temperature (
o
C) T 

Molar volume V 

Weight percent Wa 

Mole fraction X 

Colloidal instability index CII 
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