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ABSTRACT

43016003063: PETROCHEMICAL TECHNOLOGY PROGRAM
Mr. Veerapat Tantayakom:  dy of Scale Inhibitor Reactions in
Precipitation Squeeze Treatment
Thesis Advisors: Assoc. Prof. Sumaeth Chavadej and Prof. H. Scott
Fogler, 104 pp. ISBN 974-9651-73-1

Keywords:  Scale/ Precipitation/ Nucléation/ Squeeze Treatment/ Scale
Inhibition

The application of chemical scale inhibitors as precipitation squeeze
treatments is a common practice to combat oilfield scaling problem. However, the
treatment can be costly due to production downtime and inefficient inhibitor
placement. An understanding of the scale inhibitor reactions is required to design
successful treatments. Aminotri (methylenephosphonic acid) (ATMP), a common
scale inhibitor used in the petroleum industry was selected as a model inhibitor,
Inhibitor concentration, pH and the presence of salts were found to have a significant
impact on the placement of scale inhibitor. Changing the precipitating pH can alter
the number of divalent cations attached to the ATMP and results in the formation of
precipitates with markedly different properties. The logarithm of the scale inhibitor
precipitate solubility was found to vary linearly with the salinity because of the
salting out effect, which is consistent with Setchenow theory. ATMP precipitation
decreases when Mg is added because of the formation of Mg-ATMP complex in the
liquid phase. The competitive reaction among the soluble salts with inhibitor
molecule was found to delay the inhibitor precipitation rate. A slow precipitation rate
would allow the inhibitor fluids to be transported to the near-wellbore regions
without precipitating the scale inhibitor or causing subsequent formation damage.
The study of diethylenetriaminepenta methylene phosphonic acid (DTPMP) was
conducted and the experimental results suggest potential of shorter squeeze lifetime
of DTPMP system than that of ATMP system. In addition, the concept of a critical
supersaturation ratio (CSSR) was used to characterize the effectiveness of different
types of scale inhibitors, inhibitor concentration, and precipitating solution pH in



order to control the formation of barium sulfate scale. DTPMP and
phosphinopolycarboxylic acid polymer (PPCA) were the most effective BaSUs scale
inhibitors per ionizable proton and the most effective on a concentration basis,
respectively. A SEM analysis shows that the higher the scale inhibitor concentration
and solution pH, the smaller and more spherical the BaSC precipitates are formed,
The results of the particle size distribution of BaSCs precipitate reveals that
increasing with elapsed time, the scale inhibitor concentration, and precipitating
solution pH, all produce a broader particle size distribution and a smaller mean
diameter of the BaS04 precipitates are obtained.
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