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Abstract

Inorganic salt precipitation is one of the mainipeons in oilfield operations. Different factors
affect scale formation and inhibition. Calcium sit#f scale formation occurs during
waterflooding due to incompatibility of injectiom@ formation waters. In this work, synthetic
formation and injection waters were prepared t@mheine the influence of reservoir conditions
(temperature and pressure), and mixing ratio ofwhagers on calcium sulfate scale deposition
during waterflooding. A new mixture of phosphonatale inhibitors (SI) was developed for
increasing the inhibition efficiency of calcium faie scale formation in oil reservoirs. The
developed mixture consists of three different indalsphosphonate S| and some additives. The
concentrations of components of the developed mextd phosphonate S| were determined on
the basis of a synergistic inhibition effect. Theximum value of the synergistic inhibition
effect was about 1.091. Performance of the developixture and four different industrial Sl
(HEDP, ATMP, PPCA and DTPMP) was determined by tgst. The experimental results
showed that the developed mixture of phosphonateaSla better inhibition performance than
the industrial inhibitors under any conditions. #fectiveness was more than 90% at any
reservoir temperature (60-120 °C) and content ofmé&tion water in the solution (10-90%).
Furthermore, a minimum inhibitory concentrationtloé developed mixture of phosphonate Si
was about 25 mg/L. Moreover, formation damage duwecdlcium sulfate precipitation in
carbonate rock samples with and without the usscafe inhibitors was investigated. Without
the addition of any SlI, the damaged permeabilitg alaout 58% of the initial rock permeability.
The damaged permeability in the presence of theldped mixture of phosphonate S| was
about 93.5% of the initial permeability of the usedk samples. Also, a new correlation was
developed for predicting a permeability reductidnttee rock samples due to calcium sulfate
precipitation. The coefficient of determination ween experimental and predicted (form
correlation) data was 0.99. In addition, the depetb mixture of phosphonate SI had the
enhanced adsorption/desorption capacities. Itsesaguéfetime was longer up to 22.6% than
other inhibitors. The corrosion rate in the solntwf the developed mixture of phosphonate Sl
was lower than 0.063 mm/y at any concentration.
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