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Abstract
Scale deposition is one ofthe most serious oil field problems
that inflict wat€r injectior systems primarily when two
incompatible waiers are involv€d. Two waters are
incompatible if they interact chemically and precipitate
minerals when mixed. Typical examples are s€a water, wirh
high concentation of sulfate ion and formation waters, wjih
high concentrations of calcium, barium. and strontium iotrs.
Mixing of these walers, therefore, could cause precipitation of
calcium sulfate, barium sulfate and/or strontium sulfate. This
study was cond[cted to investjgate the penneabiliq reduction
caused by depositjon of calcium, snontium, and barium
sulfates in sandstone corcs frorn mix;ng of inj€cted sea waier
and formation water that contained high concentration of
calcium, barium, and strontium ions at various temperatures
(50 - 80'C) and differential pressures (100 - 200 psig). The
solubilily of common oil fleld scales formed and how theif
solubilities were affected by changes in saliniiy and
temperatures (40 - 90 "C) wefe also studied. Tbe moryhology
and particle size of scaling crysials formed as shown by
Scanning Elechon Microscopy (SEM) were also presenled.
The results showed that a large extent otpermeability damage
caused by calciun, snontium, and barium sulfales that
deposited on the rock pore surface. The rock pe.m€abiliry
d€cline indicates the influence of the concentraiion of
calcium, barium, and strontium ions- At higber lemperalures,
the deposiiion of CaSOa, and SrSOa scales increases and the
deposition of BaSOa scale decreases since the soiubilities of
CaSOa, and SrSOa scales decreases and thesolubility ofBaSOa
hcrcases with increasing temperatue. The deposidon of
CaSOa, SrSOa, and BaSOa scales during flow of injectjon

waters jnto porous media was sbown by Scanning Elecfon
Microscopy (SEM) micro$aphs.


