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A B S T R A C T

The precipitation of strontium sulfate in 0.7 mol l�1 sodium chloride solutions was investigated
at various degrees of supersaturation (0.2–0.62), with pH ¼ 7.5, at 25�C. The rate of precipitation
showed a quadratic dependence upon the relative degree of supersaturation which suggests a
surface-controlled mechanism. The presence of phosphonates even at relatively low concentra-
tions (2.5–20 � 10�6 mol l�1) was retarding the rate of precipitation. This retardation effect was
enhanced with the increase in concentration of the additives. Moreover, the retardation further
augmented as the relative degree of supersaturation was decreased. The effect of the additives
has been attributed to the blocking of active sites by adsorption of the additive molecules on the
crystal precipitation surfaces. The action of the additives can be interpreted in terms of a
Langmuir-type adsorption isotherm.
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1. Introduction

The precipitation and dissolution of sulfate and
carbonate salts of alkaline earths are of considerable
importance in a wide variety of fields such as oceano-
graphy, sedimentology, and limnology [1]. The preci-
pitation of sparingly soluble alkaline earth metal
sulfates from their supersaturated solutions has
attracted the attention of several authors. Divalent
metal sulfate precipitation [2–5] is of particular inter-
est because of its importance in the petroleum indus-
try as well as from the point of view of analytical
chemical applications. A number of previous investi-
gations have been concerned with spontaneous preci-
pitation processes [6–10]. The formation of scale
deposits is a serious problem in the operation of oil

fields, desalination plants and geothermal wells. Oil
field scales are formed mainly from the sparingly
soluble sulfates and carbonates of calcium, strontium
and barium. Impurities play an important part in the
theory of crystallization in supersaturated solutions.
The factors that govern the mechanism of precipita-
tion of these salts are therefore of considerable inter-
est, especially the influence of foreign materials
which may exert a marked effect on the rate of crystal-
lization either through adsorption at the surface of the
crystals or by lattice substitution [11,12].

In the present work, the precipitation and crystal
growth of strontium sulfate from seeded supersatu-
rated solutions at different stirring rates has been
investigated. The influence of triethylenediaminetetra-
methylene phosphonic acid (TENTMP), ethylenedia-
minetetramethylene phosphonic acid (ENTMP),
hydroxylethylidene 1,1-diphosphonic acid (HEDP)�Corresponding author
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