Assignment 3

Read the Introduction to the research paper titled “An experimental investigation into the effect of pore size distribution on the acid-rock reaction in carbonate acidizing” by Yoo et al. (2019). 
Match the sentence numbers to the Introduction components.
	Introduction components
	Sentence number

	1. Establishing Importance
	A. 1-10
B. 11-21
C. 22
D. 23-25

	2. Previous and/or current research and contributions
	A. 1-10
B. 11-21
C. 22
D. 23-25

	3. Gap/problem/question/prediction
	A. 1-10
B. 11-21
C. 22
D. 23-25

	4. The present work
	A. 1-10
B. 11-21
C. 22
D. 23-25
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1Carbonate reservoirs comprise an approximately half of global hydrocarbon reserves. 2The majority of these are located in Middle East and North America. 3At the end of secondary recovery, a massive amount of oil (40–60% original oil in place (OOIP)) still exists behind the reservoir due to many factors including heterogeneity of carbonate rocks (Chen et al., 2018). 4Well stimulation methods can be employed to enhance well production. 5Matrix acidizing is one of commonly used methods in carbonate reservoirs due to high solubility of rocks. 6During matrix acidizing, an acid dissolves the carbonate rock and causes improvement of permeability near wellbore by creating wormholes that can act as high-conductivity pathways for hydrocarbon (Dubetz et al.,2016). 7Because the enhanced flow of hydrocarbon occurs through the wormhole (Hoefner et al., 1987). 8The structure of the wormhole can change dramatically depending on the injection rate and diffusion coefficient of acid (Economides et al., 2012). 9The injection rate can be easily obtained from job execution whereas the diffusion coefficient is intrinsically an uncertain parameter of the acid and rock. 10Thus, it is essential to measure the diffusion coefficient through acid-rock reaction experiment (Qiu et al., 2015; Yoo et al., 2018). 11The various research to analyze acid-rock reaction kinetics and diffusion coefficients has been conducted to accomplish successful matrix acidizing (Lund et al., 1973; Lund et al., 1975; Busenberg and Plummer, 1982; Anderson, 1991; Fredd and Fogler, 1998; Taylor and Nasr-El-Din, 2004; Taylor et al., 2006).
12The spending rate and diffusion coefficient of the acid in carbonate acidizing are dependent on many factors including pressure, temperature, acid type and concentration, formation composition (chemical and physical), and so on. 13Among these factors, heterogeneity of chemical and rock physical properties can promote a selective acid reaction in rock formation. 14Especially, pore size distribution and pore shapes can contribute to decisive differences in acid-rock reactions (Chilingarian et al., 1992). 15Despite the importance of pore size distribution, only a few studies have been conducted about the effect of pore size distribution on matrix acidizing.
16Dubetz et al. (2016) have characterized pore size distribution of different carbonate rocks using micro-CT (computer tomography) and analyzed the impact of pore size distribution on pore volume to breakthrough (PVBT) and optimum interstitial velocity. 17They found that pore size distribution showed a better correlation with PVBT and optimum interstitial velocity than porosity or permeability alone. 18However, the correlation between pore size distribution and diffusion coefficient has not been reported yet. 19Dong et al. (2017) suggested a new model to calculate PVBT and optimum interstitial velocity using the mode size pore, which was the largest frequency in a pore size distribution, as the optimal conditions. 20They assumed that larger amounts of acids would flow into the mode size pores at any particular time and position because the mode size pores were more than any other size of pores. 21However, this assumption was proven only using the mode size without other pore sizes, and the diffusion coefficient of carbonate was assumed to be a single value to apply to the new model.
22The diffusion coefficient and pore size distribution are significantly important in acid-rock reaction during carbonate acidizing, but the studies regarding effects of pore size distribution on the diffusion coefficient are scanty requiring more vigorous investigations, which provided primary impetus to the current work. 23In this study, the pore size distributions of four limestone samples are characterized, and acid rock reaction experiments are carried out using rotating disk apparatus (RDA) to derive the diffusion coefficients of rock samples. 24Based on the experimental results, correlation analyses are performed to ascertain the effect of pore size distribution on diffusion coefficient in acid-rock reaction. 25Furthermore, optimum injection rates are individually derived with four samples to investigate the influence of pore size distribution on matrix acidizing.
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