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Abstract 

 

Matrix acidizing has been developed in the petroleum industry for improving petroleum well 
productivity and minimizing near-wellbore damage. Mud acid (HF: HCl) has gained 
attractiveness in improving the porosity and permeability of reservoir formation. However, 
there are several challenges facing the use of mud acid, comprising its corrosive nature, high pH 
value, formation of precipitates, high reaction rate and quick consumption. Therefore, different 
acids have been developed to solve these problems, including organic-HF or HCl acids. Some of 
these acid combinations proved their effectiveness in being alternatives to mud acid in reservoir 
rock acidizing. The current research deals with a new acid combination based on 
Hydrochloric–Oxalic acids for acidizing carbonate core samples recovered from Qamchuqa 
Formation in Kirkuk oilfield, northern Iraq. A new in-situ micro-model adopted laboratory 
technique is utilized to study the microscale alteration and evolution of pore spaces, dissolved 
grains and identification of matrix acidizing characteristics. The in-situ micro-model is based on 
the injection of an identical dose of different concentrations of the new acid combination into 
thin section samples under an optical light microscope. The adopted procedure aims to provide 
unique and rapid information regarding the potential for texture and porosity modification that 
can be caused by the acidizing stimulation procedure. In connection, solubility tests for the 
untreated and treated reservoir core samples and the density of the combined acids after 
treatment are conducted based on designed experiments using response surface methodology 
(RSM). The effect of acid concentration [12% HCl: Oxalic acid (3.8–8.8%)] and acidizing 
temperature (from ambient to 78.8 _C) on the solubility percentage of the samples and 
percentage increase in the combined acid density after acidizing were optimized and modeled. 
The obtained results confirm that the optimum dissolution of the core samples took place using 
12% HCl:3.2% Oxalic acid with an optimum solubility (%) of the carbonate core rock of 53.78% 
at 21.7 _C, while the optimum increase in density (%) of the combined acids was 1.54% at 78.3 
_C. The promising results could be employed for matrix acidizing of carbonate reservoir rocks 
for other oilfields. Keywords: matrix acidizing; simulation; optimization; optical microscopy; 
in-situ micro-model; petrographic analysis; pore area; solubility; RSM 

 

 پوختە

 کەمکردنەوەی و بیرەکان بەرهەمهێنانی نەوت باشترکردنی بۆ پێدراوە پەرەی نەوتدا پیشەسازی لە ماتریکس ترشکردنی

:HF) .بیرەکان. لە نزیک زیانەکانی  HCl)

لپێکهاتووکدەبنەوەقوترشبەکارهێنانڕووبەڕووکتەحەددایانەئەچەندین� .بەڵا
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.خێرا. بەکارهێنانی و بەرز کارلێککردنێکی ڕێژەی ڕەشبووەکان، لە دروستبوون ،pH بەرزی بەهای خراپبوونی، سروشتی

-HیاF  HCl

خەزنەکاندبەردترشکردنلقوترشببەدیببوولسەلمانخۆیاکاریگەرترشەڵۆکانتێکەڵلە .هەندێ

کەکیرەنشییەسایە

راباکووریککێڵقێکلەکاربۆاونمونەیترشکربۆکسالیک

 گۆڕانی لە لێکۆڵینەوە بۆ بەکاردەهێنرێت خۆیدا شوێنی لە بچووک مۆدێلی لە وەرگیراو تاقیگەیی نوێی تەکنیکێکی

.ماتریکس. ترشکردنی تایبەتمەندیەکانی ناسینەوەی و تواوەکان دانەوێڵە کونیلەکان، بۆشایی پەرەسەندنی و مایکرۆپێوەر



ناواززانیارئامانجیەتڕێکارەکوەرگیراوان .ئە
بێترشکردنەوهاندانڕێکاربەهۆدەتوانێککونیلەیگۆڕینو�پێکهاتتوانابسەبارەخێر

ەیو وو ویییۆنی،ە

 ئەنجام وەڵامدانەوە ڕووکاری شێوازی بەکارهێنانی بە دیزاینکراوەکان تاقیکردنەوە بە پشتبەستن بە چارەسەرکردن دوای

)لە ترشکردن گەرمی پلەی و %([8.8-3.8) ئۆکسالیک ترشی :HCl %12] ترش چڕیی کاریگەری (.RSM) دەدرێن

دوتێکەڵترچل�سەڕێژزیادبوونمونەکتواوەڕێژC  (لەس78.8 دەوروبەرە

نیویییکە وەتیانستمەکمۆدکباشترشکر

ردی) (%یییدایکشیەڵیکشی.HCl:2%3 %12 بە کی

 %ب4ن1 5.ترشە ی) (%ی لەجاونیکدالەC.7 21 لەی %لە7538. ەکی

زنەیەردییکسیردنیبۆنرەکانجامەنرێتC.3 8. 7پلەی لە

کاێڵگەبۆۆن

 

 الملخص
 

 

.البئر. حفرة من القريبة الأضرار وتقليل جيدة إنتاجية البترول لتحسين البترول صناعة في المصفوفة تحميض عملية تطوير تم

 (HF: HCl)العديهناذل .وم

 والتكوينم ، العالية الهيدروجيني الأس وقيمة ، للتآكل المسببة طبيعته ذلك في بما ، الطين حمض استخدام تواجه التي التحديات

.السريع. والاستهلاك العالي التفاعل ومعدل الرواسب من

 HF HCl.

للتحمي -الأوكسالي الهيدروكلوريأحماعلتعتمجديدحمتركيبمالحالالبحيتعام .ا

.العراق. شمال كركوك نفط حقل في قمشوقة تكوين من استعادتها تم كربونات قلب عينات



ممختلفبتركيزامتطابقجرعحقعلالموقفالدقيالنموذ .يعتم

.ضوئي. ضوئي مجهر تحت رقيقة مقطعية عينات في الجديدة الحمض تركيبة

الذوباماتصا .ف
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 مصممة تجارب على بناءً المعالجة إجراء بعد المجمعة الأحماض وكثافة والمعالجة المعالجة غير الخزان لعينات اختبارات

(.8-3.8) :الهيدروكلوريك: حمض ٪12] الحمض تركيز تأثير (.RSM) الاستجابة سطح منهجية باستخدام

المالوزنالعالذ(ويةرجة878. حيط) منة[(

.التحميض. بعد المجمعة الحمضية الكثافة ونمذجة تحسين تم

ور � ) الأمثالذوبامالأكساليحم3.2 :1 

 1 5.المة٪)  (الأفي لىدةما،يجة721. 78٪.53 يةية

لنفطحقولوناتكامنصخور فوفةتحمضاعدةتائجوظيفيمكن مد7 .8 3

 

 

 

 

 

 

 

About Soran University  
Soran University (SUN) is located in the city of Soran, which is about a two-hour drive north-east 

of  Erbil (Arbil, Hewlér), the capital of the Kurdistan Region of Iraq (KRIQ). The city is flanked by 

the famous Korek, Zozik, Henderén, and Biradost mountains. The medieval mountain village of 

Rewandiz (Rawanduz, ڕەواندز) is a stone-cast away, and the two cities share this lovely, 

harmonious upland. While waiting for its green, environmentally friendly building to be erected 

on a hilltop overlooking the cities of Soran and Rewandiz, its existing city campus has been 

meticulously set out to accommodate the lovely natural landscape. The new campus will be the 

first of its type, being walkable, balanced, powered by renewable energy, and compliant with all 

international environmental regulations. There are 5 Faculties in SUN; Faculty of Arts (FAAR), 

Faculty of Science (FSCN), Faculty of Education (FEDU), Faculty of Law, Political Science, and 

Management (FLAW/PSM), and Faculty of Engineering (FENG). Also, there is SUN research 

centre. Moreover, at SUN, there is a Language Center. SUN signed many Memoranda of 

Understandings (MoU) with many International Universities. 
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How to get here  

Soran University (SUN) is located in the heart of the city of Soran. The main city campus is easily 

found on Google Maps for direction. 

soran.edu.iq 


	Adopted Factorial and New In-Situ Micro-Designs forStimulation of Matrix Acidizing of Carbonate Reservoir Rocks 
	 

