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ABSTRACT

4271012063 : PETROCHEMICAL TECHNOLOGY PROGRAM
Mongkol Bualuang: Study of Ca-ATMP Precipitation with
the Presence of Magnesium lon.
Thesis Advisors: Prof H. Scott Fogler, Assoc.Prof. Sumaeth
Chavadej and Dr. Pomthong Malakul, 77 pp ISBN 974-13-0695-4
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Precipitation squeeze treatment has been proven to be an effective
method for placing threshold scale inhibitors via precipitation mechanism
between divalent cations and phosphonate scale inhibitor into aformation in order
to prevent scale formation and deposition in petroleum production. Calcium-scale
inhibitor precipitates is formed easily due to the high amount of calcium ion in
formation water. However, other divalent cations such as magnesium may also
have potential to form precipitates with phosphonate scale inhibitor. Therefore,
the goal of this work was to study the effect of Mg ion in modulating the
formation of Ca-ATMP precipitates whereas ATMP (Aminotri Methylene
Phosphonic Acid) was used as a phosphonate scale inhibitor. The results revealed
Mg ion had little effect on Ca-ATMP precipitates at precipitating solution pH of
1.5, while at higher precipitating solution pHs (pH 4 and 7), Ca to ATMP molar
ratios of the precipitates decreased with increasing the total magnesium
concentration added into the systems. It implied that some of available sites of
ATMP were replaced by Mg ions instead of Ca ions. Furthermore, substantially
increasing the ionic strength due to an increase of total magnesium concentration
added into the systems resulted in a change of total molar ratio (Ca+Mg/ATMP)
in the precipitates. The results from batch dissolution performed by using a
rotating disk reactor supported that Mg-ATMP precipitates could co-precipitate
along with Ca-ATMP precipitates.
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