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ABSTRACT
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KEY WORDS Scale Inhibitor / Phosphonates

Jaruwan Liwsrisakul Precipitation, Transformation and
Re-dissolution of Calcium-Scale Inhibitor (HEDP) in Porous Media. Thesis
Advisors : Prof. H. Scott Fogler and Assoc. Prof. Sumaeth Chavadej, 44 pp.
ISBN 974-331-892-5

In oil reservoirs, changes in conditions (such as pH, pressure, and
temperature.) of brine and formation water cause various minerals to
precipitate out and to form inorganic scale. One of the most effective methods
for preventing mineral scale formation in oilfields is downhole injection of
chemical scale inhibitors. This study focused on the calcium divalent cation
which forms calcium carbonate scale. [-Hydroxyethylidene-l,I-diphosphonic
acid (HEDP) was used as a scale inhibitor because HEDP can combine with
Caz to form CaZHEDP precipitates.  There are two distinct types of
CaXHEDP precipitates: spindle 1.1 and spherical 2:1 types which form at
pH=2.0 and 6.0, respectively. The experimental results showed that L1
CaXHEDP precipitate transformed to 2:1 precipitate in saturated solution of
pH=6.0. Similarly, 2:1 Ca27lHEDP precipitate placed in a saturated solution of
pH=2.0 transformed to the 1.1 precipitate. Dissolution experiments were
conducted using both high and low calcium formation water in a differential
reactor. The results showed that the high calcium formation water dissolved
the precipitate slower than the low calcium formation water. The results of
micromodel experiments showed similar trends of dissolution rate along with
the visual observations of the elution process.
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