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CaCOj; scaling of oilfield produced water in “electrochemical
pre-oxidation—coagulation sedimentation—filtration” process: reason,
mechanism, and countermeasure

Jian Wang®®, Xueli Gao™*, Zhaokui Li°, Yuhong Wang®, Congjie Gao™"

"Ministry of Education, Key Laboratory of Marine Chemistry Theory and Technology, Ocean University of China, Qingdao 266100,
China, email: swordking8856@163.com (J. Wang), Tel.[Fax: +86 532 66782017; emails: swordking8856@hotmail.com,
§xl_0uc@126.com (X. Gao), gaocjie@ouc.edu.cn (C. Gao)

College of Chemistry and Chemical Engineering, Ocean University of China, Qingdao 266100, China

“Institute of Tianjin Seawater Desalination and Multipurpose Utilization, State Oceanic Administration, Tianjin 300192, China,
email: Izkson@126.com

“National Center of Ocean Standards and Metrology, Tianjin 300112, China, email: wangyuhong@ncosm.gov.cn

Received 28 August 2014; Accepted 6 May 2015

ABSTRACT

Chemical stability of oilfield injection water is a critical factor to avoid corrosion and scaling
of water treatment devices and pipelines. Especially, Guangli oilfield (a branch of Shengli
QOilfield) has achieved remarkable success in anti-corrosion by applying an electrochemical
pre-oxidation process into strong corrosive wastewater treatment, while scaling was aggra-
vated therefore. XRD, SEM, EDS, and chemical analysis demonstrated the major component
of the scale deposit was calcite. Succeedingly, chemical analysis of produced water along
the process showed that pH, concentration of calcium ions, bicarbonate ions, and suspended
solids changed remarkably before and after the mixing reactor. Further studies revealed that
the addition of water treatment chemicals (Na,CO3) in the mixing reactors induced the
precipitates of CaCO3, which could serve as crystal seeds and resulted in the continuous
precipitation of calcium ions. Moreover, calcite saturation ratio increased from 0.97 to 3.94
could contribute to the rise of pH and bicarbonate ions. Consequently, both of them created
favorable conditions for crystal growth and incurred more severe scaling problem. The final
scale inhibition experiments suggested that the amount of calcium carbonate scale could be
mitigated through the dose of scale inhibitors.
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