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بررسی تطبیقی استخراج به کمک روش تزریق آب و سورفاکتانت سیل با کمک اولتراساوند
چکیده
استفاده از تکنیک فراصوتی یک روش مطلوب برای افزایش برداشت از مخازن نفتی (EOR) است که هم سود اقتصادی بیشتری دارد و همچنین دوست‌دار محیط زیست می‌باشد. ازین رو مورد توجه محققان و مهندسین مخازن نفتی قرار گرفته است. کاهش جذب سورفاکتانت در برداشت از مخازن نفتی، با استفاده از روش استخراج به وسیله تکنیک فراصوت با تزریق آب و همچنین استفاده از ادغام تکنیک فراصوت با سورفاکتانت، ثابت شده است. تحقیقات قبلی بر رفتار فازی شروآب نفتی با سورفاکتانت متمرکز بوده‌اند تا به وسیله آن بتوانند اثرات فراصوت با سورفاکتانت را برای جذب حداقلی سورفاکتانت تجزیه و تحلیل نمایند. گرچه رفتارشناسی فازی شورآب نمی‌تواند پاسخ قطعی به این پرسش دهد، از این‌رو در این مطالعه، نقش غلظت بحرانی تشکیل میسل (CMC) در سورفاکتانت سیل را مورد بررسی قرار داده‌ایم و اثر غلطت سورفاکتانت بر افزایش بهره‌وری برداشت از مخزن نفتی را در طی استفاده از تکنیک فراصوت با شدت‌های مختلف مطالعه نموده‌ایم. به این منظور از یک مدل بسته ماسه‌ای تجمیع نشده در یک حمام فراصوتی استفاده نموده‌ایم. استخراج به روش تزریق آب و سورفاکتانت، افزایش برداشت مخزن از نفت را به ترتیب یازده درصد و دوازده درصد بهبود می‌بخشند. تشکیل میسل‌ها در هنگام سورفاکتانت سیل در کنار فراصوت، کلیدی‌ترین مکانیزیمی است که افزایش برداشت از مخزن نفتی را برعهده دارد. امواج فراصوت با غلظت بالای سورفاکتانت (ماده فعال سطحی) – بالاتر از نقطه غلظت بحرانی میسل – از کارایی بیشتری برخوردار است.

متن اصلی (انگلیسی) در صفحه بعدی آمده است ...
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Ultrasound_technique is an economic advantageous and environmental friendly unconventional
enhanced oil recovery (EOR) method that has been of great interest to researchers and reservoir engi-
neers. The integration of ultrasound with water flooding and ultrasound with surfactant has been proven
t0 be effective in increasing oil recovery by decreasing surfactant adsorption. Previous studies focused on
the phase behaviour of surfactant-brine-oil to determine if ultrasonic with surfactant can actually
decrease the rate of surfactant consumption. However, phase behaviour alone cannot answer this ques-
tion. In this study therefore, the role of critical micelle concentration (CMC) in ultrasound assisted surfac-
tant flooding, and the effect of surfactant concentration on oil recovery during ultrasound at different
intensities were investigated. An unconsolidated sand-pack model placed inside an ultrasonic bath and
ultrasonic radiation was used for this purpose. Ultrasound assisted water and surfactant flooding improve
recovery up to 11% and 12% respectively. The formation of micro-emulsion (micelles) during surfactant
flooding in the presence of ultrasonic wave was the most significant mechanism responsible for the
increased recovery. Ultrasound vibration is more efficient at higher concentration of surfactant, prefer-
ably above CMC and at higher intensity of ultrasound.
©2018 The Authors. Production and hosting by Elsevier BV on behalf of King Saud University. This s an
open access article under the CC BY-NC-ND license (http:Jcreativecommons.org/licenses(by-ne-nd/4.0)).
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1. Introduction

As most oil field in the world are entering into their tertiary
stage of production, EOR methods are needed to boost production.
To improve the performance of EOR processes, a better under-
standing of the mechanisms and influence of critical parameters
on oil recovery methods is essential. Conventional EOR methods
such as water and surfactant flooding have their limitations. Some
are expensive employing wide range of surface materials while
others can generate environmental concern couple with their tech-
nical limitations.

Ultrasonic technique is another unconventional EOR method
which utilizes pressure wave to displace oil trapped in the reser-
voir. The idea behind this technology is as a result of kick in oil pro-
duction prompted by earthquake (Mirzaci-Paiaman and Nourani,
2012). The idea is not new, but the dominant mechanism of this
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process is not yet explicit. Series of laboratory investigations and
field applications has been conducted (Duhon and Campbell,
1965; Amro et al., 2007; Mirzaei-Paiaman and Nourani, 2012;
Abramov et al, 2013; Mohammadian et al, 2013; Alhomadhi
et al,, 2014; Hamidi et al,, 2017). But most field application has
been limited to damage removal near wellbore area. Mirzaei-
Paiaman and Nourani (2012) reported that when a 5.7 magnitude
earthquake hit three gas condensate wells along the Persian Gulf,
one well responded to the seismic wave and increased production
but the other two did not. The responding well was reported to
have a condensate dropout near the wellbore porous media while
the other two wells had no condensate accumulation. This natural
seismic wave is believed to be responsible for this damage
removal.

1.1. Ultrasound ol recovery mechanisms

Various mechanisms have been proposed by different authors
to be responsible for the increased oil recovery by ultrasound.
Some of these mechanisms are cavitation (Guo et al., 2004;
Hamida and Babadagli 2007); micro-emulsification (Abismail
etal, 1999); and coalescence (Metting et al., 1997). These mecha-
nisms are mostly controlled by the frequency and intensity of the
ultrasound, capillary and viscous forces, rock elasticity, cementa-
tion, fluid properties, porosity and clay content (Hamida and
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