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ABSTRACT

4171037063; PETROCHEMICAL TECHNOLOGY PROGRAM.

KEYWORD: Magnesium precipitate/ Phosphonate / Scale inhibitor
Wamda Wattanasakwiboon : Effect of Precipitating
Conditions on the Formation of Magnesium-HEDP
Precipitates. Thesis advisors: Prof. H. Scott Fogler and
Assoc. Prof. Sumaeth Chavadej, 46 pp ISBN 974-334-161-7

Scale formation in reservoirs can limit their production efficiency and
also damage equipment. |-Hydroxyethylidene-I,I-diphosphonic acid (HEDP)
is one of the most common scale inhibitors used today. The objective of this
study was to investigate the formation of magnesium-HEDP precipitates formed
under different conditions. It was found that the solution pH and the initial
Mg2+:phosphonate molar ratio affected the Mg:phosphonate molar ratio in the
precipitates. The degree of supersaturation had little effect on the properties of
precipitates. Four distinct Mg-HEDP precipitates were formed under the
conditions studied. At a pH of 2 and an initial Mg2+HEDP molar ratio of 1.1,
the Mg:HEDP molar ratio of the precipitate was 1.2 and had a platelet structure.
AtapH of2 and an initial Mg2+HEDP molar ratio of 10:1, the precipitate had a
Mg:HEDP ratio of 3:2 and the precipitate comprised polydispersed, fibrous
spindles. At a high pH of 6 and a low initial Mg2+:HEDP molar ratio of 1:1, the
Mg: HEDP molar ratio of the precipitate was 3:2 and the precipitate had an
irreqular flaky structure. Atahigh pH of 6 and a high initial molar ratio of 10:1,
the Mg.FIEDP molar ratio of the precipitate was 2.1 and the precipitate had a
granular or amorphous surface structure. The 12 and 3:2 Mg-HEDP
precipitates were crystalline in nature and had high equilibrium solubility but
the 2.1 precipitate was amorphous and had low equilibrium solubility.
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