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Current Status and Prospects of Drilling Fluid Plugging Materials for Lost Circulation Formations
LIU Jing', MA Cheng', YANG Chao’, ZHONG Feisheng’, LUO Genxiang'
(1. School of Petrochemical Engineering, Liaoning Petrochemical University, Fushun, Liaoning 113001, P R of China; 2. Dalian Research Institute of
Petroleum and Petrochemicals, Sinopec, Dalian, Liaoning 116045, P R of China; 3. Zhangwu Lianxin Foundry Silica Sand Company, Lid, Fuxin,
Liaoning 123200, P R of China)

Abstract: Lost circulation is the main technical problem that restricts the improvement of quality and efficiency of oil and gas
drilling engineering. Improving the success rate of one-time plugging is an urgent need to ensure "safe, efficient, and economical”
drilling in global oilfields. This paper summarized the leakage mechanism of drilling fluid, introduced the properties and interaction
mechanism of various plugging materials such as bridging, high water loss, curing, polymer gel and smart materials, and then
clarified the problems existing in current plugging materials. The bridging and plugging material was inexpensive, easy to operate,
widely sourced, and had little impact on the rheological properties of drilling fluid. However, its particle size had poor
compatibility with the leakage channel of formation. Furthermore, its formula was complex. High water loss plugging material was
easy to use, effective, and had a high success rate in plugging. But it had some deficiencies. For example, the composition was
complex, the water loss rate was difficult to control, and the blockage was not easy to remove. Curable plugging material was
inexpensive, had high pressure sealing ability, and simple preparation and operation processes. However, its construction safety
risks were high. Polymer gel plugging material had strong adaptability to leakage channels, good viscous resistance and
anti-shearing dilution ability. However, its high-temperature resistance was low, long-term sealing performance and compatibility
with drilling fluid were poor. Furthermore, the gelation time was difficult to control. Intelligent plugging material could intelligently
adapt to various complex formations. It had strong pertinence and little damage to the formation. However, its plugging mechanism
and adaptability needed to be further improved. The future development direction of plugging materials was proposed, such as the
development of intelligent plugging materials and drilling fluid plugging materials for high-temperature well in deep and ultra deep
wells.

Keywords: plugging material ; leakage mechanism; lost circulation; drilling fluid; review

(355722 01, continued from p. 722)

theoretical study on the synergistic inhibition effect of pyridine COxsaturated 3.5 wt% NaCl solution [J]. Int J Electrochem
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carbon steel in COu-saturated 3.5 wi% NaCl solution [J]. [19] KOKALJ A. Corrosion inhibitors: physisorbed or chemisorbed?
Molecules, 2018, 23:3270. [J]. Corros Sci, 2022, 196:109939.
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Synergistic Corrosion Inhibition Effects of Pyridine Quaternary Ammonium Salt and Antimony Cation at

High Temperature Acidizing
LIJia', SUN Yadong', WANG Hu’
(1. Sichuan Chuanging Downhole Technology Company Lid, Deyang, Sichuan 618000, P R of China; 2. School of Materials Science and Engineering,
Southwest Petroleum University, Chendu, Sichuan 610500, P R of China)

Abstract: As important ingredients in corrosion inhibitor at high temperature acidizing, pyridine quaternary ammonium salt and
antimony salt have been universally used in application. In this paper, chemical soaking at high temperature and high pressure and
electrochemical measurements was carried out to investigate the synergistic corrosion inhibition effects between pyridine quaternary
ammonium salt (BDJ) and Sb,O; on N80 steel in 20%HC]I solution. The performance of the formed film at different conditions was
analyzed using contact angle, scanning electron microscopy (SEM) , energy dispersive spectroscopy (EDS), X-ray diffraction
(XRD) and attenuated total reflectance (ATR). The mechanism of film forming process of acidizing corrosion inhibitor relating
BDJ and Sb.O; was proposed. The results showed that there existed in apparent synergistic corrosion inhibition between BDJ and
Sb.0;. With the increase of Sb.O; concentration, the inhibition efficiency was remarkably enhanced. When adding corrosion
inhibitor of 2% BDJ+0.5% Sb.0;, the corrosion rate of N8O steel decreased to 18.0 g/(m”-h), which was far less than the
requirement of 45 g/(m’+h), as a result, the inhibition efficiency increased over 95%. The mixture inhibitor shifted the potential
positively and decreased the corrosion tendency thermodynamically. The protective film was consisted of compound film with Sb
and BDJ inside, which effectively enlarged the contact angle and inhibited the acid corrosion.

Keywords: corrosion inhibitor in acidizing; pyridine ammonium quaternary salt; antimony cation; synergistic effect
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