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Abstract: Carbonate reservoirs in Middle East are mainly porous. Water flooding will be a useful development scheme , and
water flooding recovery is influenced by properties of injected water. Based on the core displacement experiments of carbon-
ate reservoir in M layer of Middle East, effects of salinity and mass concentration of calcium ion and sulfate ion of the inject-
ed water on oil displacement were studied. The results show that water flooding recovery can be effectively enhanced and
oil displacement can be effectively improved when the salinity and calcium ion concentration of injected water decrease
and sulfate ion concentration of injected water increases. The oil displacement effect may be enhanced through the change
of salinity and ion mass concentration of the injected water in the process of water flooding in the field. The experiment re-
sults can be used for guiding optimal selection and improving the source of injected water of carbonate reservoir in M layer
of Middle East.
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Fig.1  Flow diagram of displacement experiment
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Tablel lon composition of injected water mg/L
SEH K Na* K Ca™ Mg Fe* S cr HCOy CO&  SO& WALRE
HZAK 67 257 2081 9200 2430 1141 129 575 427 320 212431
EKHE 6093 105 1173 348 7 47013 205 1 783 15792
x2 ZRAEOEMYESE
Table2 Basic physical property parameters of cores
b BB fLBR FLERAA WA il BiER fLEs FLERAA REHK M
Gt 107 pm’ % F/mL I, % G 107 pm’ B, % F/mL I, %
A 12.34 19.09 13.28 20.94 E 15.25 23.07 16.03 22
B 11.30 20.81 15.06 20.30 F 11.85 28.51 13.14 2391
C 12.16 15.09 15.10 22.24 G 12.34 19.09 13.28 20.19
D 11.30 24.09 17.01 20.63 H 15.34 23.73 17.23 23.39
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Table3  Salinity and mass concentration of Ca™ and SO.* of flooding water samples
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Fig.2  Contrast curve of recovery degree of water
samples with different salinities
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Fig.3 Contrast curve of recovery of core D in the
successive displacement experiment
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Fig.4 Influence of mass concentration of Ca™ on recovery
in the successive displacement experiment
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Fig.5 Influence of mass concentration of SO4* on recovery
in the successive displacement experiment
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Fig.6 Influence of mass concentration of Ca™ on recovery
under the condition of constant salinity

(P 7)), Z BRI A K Hh B R AR 5 o o vk JEE
FEXHEEAT], A A T i AR MR

80 - 400
A -

S sof N 4300 5
B I 5 5 AR X LG A5 EP(
e ‘k“'F | RN R e E P e A ®
= a0k Tl 1200 =%
o= —— R E iz
5 X —— TR BT/ P T o
o 20p 4100 '
e

. il |,

80 300 800 3217
i R MR 25 T R R B/ (mge L)
E7 EEHTHUEATHRBREFREIRE
XK RS SR B R0

Fig.7 TInfluence of mass concentration of SO, on recovery
under the condition of constant salinity
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SO.™ in field water of H oilfield
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