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66.2. Cl"2363.5, HCO; 2054.4. SO 77.1,
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AR R SRR LR 1.
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*1 IRA—RM=TEEHREHRIERE
Table 1 Composition of SP and ASP systems and its properties

PRIk, fEsREKEEL. 4)TEA 0.3 LB
SPE{ASPIRR, ZJ5 UOKIK R H 57K 98% LA 12
k.

HoA A BRI S50 . TR AK I IRBURIE A
SP i ASP K & (IR R DL 10 mBURP A (19 1 A 3T,
AN TR B HURD A 22 0] 1938 3 iRk 2 W AE 5P LA,
DU KRR U/ NIRRT R b i i 22 . AP 3R] 10 m
TP IR S5

JIr A 3K S B A 45 ClERA i T, A
J# 0.4 mL/min,
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Z 10 mBTAD A5 9K 0 S5 50 20 3R, A 1 A SP ik
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HPAM A%} HPAM Jii NaOH Jfi i HABS Jii &

RN o . o U LRI IFT/(mN-m™)  ZhB /(mPa-s™)
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SP 2500 1020 0 0.4 0.0012 41.2

ASP 2500 1500 1.2 0.3 0.0049 403
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Table 2 Remaining oil saturation calculated by different methods

KB /m PLRMCR T A3 Al AR /mL PAWOGRE T AR AT R AR /mL FAXF 22 /%
0.3 18.6 18.28 -1.72
0.7 42.8 41.92 —2.06
1.0 63.7 62.54 -1.82
3.0 187.5 185.47 -1.08
5.0 305.8 299.30 -2.13
®3 BHEMESER. @MmERMNAIRI R ZE
Table 3 Permeability, saturated oil volume and contribution of water flooding to oil recovery
g s KB B R RRL RSIRTi JKIK KB A
A AKIEER /(X 107 pm?) - - - -
AHXS R 22 1% A /mL AHXS R 22 /% KW % AHXS LR 22 /%
1 783.6 / 1082.4 / 46.42 /
2 752.8 -3.93 1131.9 4.57 47.34 1.98
747.1 —4.66 1105.1 2.09 44.80 -3.49
1
—A— 0.1% HABS
—&— 0.2% HABS
— —®— 0.3% HABS
e o1t
z
£
.R
b
EE 0.01 [
0.001 L L L L L
0 0.2 0.4 0.6 0.8 1 1.2 1.4

NaOH#I & 7340/ %
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Fig. 1 Effect of alkali on IFT
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Fig. 2 Remaining oil distribution and variation of IFT with distance
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Fig. 3 Contribution of IFT state in different order of magnitude to EOR
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Contributions of combination flooding systems to oil recovery in an
ultra-low interfacial tension state

SHANG Dansen, HOU Jirui
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Abstract To investigate the contribution of an ultra-low IFT state to oil recovery, a 10 m sand-packed physical model was built
with Daqing natural oil sand and studies on the migration of alkaline surfactant polymer (ASP) and surfactant polymer (SP) in
stratum were carried out in this model. The results shown that the distribution of remaining oil presented a ladder type change
after water flooding, and most of the remaining oil was concentrated after 40% of the model length. The ultra-low interfacial
tension state could only be maintained for 25%~35% of the model length, and played a role in the area where remaining oil was
comparatively less, and its contribution to oil recovery is 30%~40%. In SP flooding and ASP flooding, contribution of 10-3, 10-2,
10-1 and 100 mN/ m order of magnitude to oil recovery were 33%, 33%, 20%, 14% and 39%, 35%, 18%, 8% respectively. Alkali
could prolong the effective action distance of the ultra-low interfacial tension state, increase its contribution to oil recovery, and
improve the displacement efficiency of interfacial tension at a 10-2 mN/m order of magnitude. The contribution of interfacial
tension state at a 10-2 mN/m magnitude to oil recovery is almost the same as that of the ultra-low interfacial tension state, and the
properties of the composite system under non-ultra-low interfacial tension should also be considered. The results could provide
an experimental reference for the design and optimization of combination flooding.

Keywords combination flooding system; ultra-low IFT; effective action distance; enhanced oil recovery
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