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A microscopic study of the formation mechanism of low permeability
reservoir sensibility of Ed, in Gaonan area
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Abstract: Velocity sensitivity in the Ed, reservoir of Gaonan area results from the migration of kaolinite distributed
in pores. As the length and diameter of kaolinite are dominantly larger than the throat diameter, the velocity sensi-
tivity becomes increasingly lower in samples with the lowering clay matrix content and gets higher and higher with
the increasing clay content. Calcite cement is mainly distributed in rock pores of the reservoir, and minor cement
and clay mineral matrix are distributed in the throat, indicating that earth acid rather than hydrochloric acid is more
effective in acidification. Due to the extensive existence of secondary enlarged quartz in throat, strong alkali drilling
fluid may somewhat help to improve the reservoir permeability. However, as the critical value of pH is about 7.7
which results in the secondary precipitation, and the flowing back of the drilling fluid is difficult, the alkalinity of
drilling fluid should be taken into account during the drilling process. Montmorillonite and illite/montmorillonite are
different greatly in content in different positions, which determines the difference of salt sensitivity in the reservoir.

Key words: low permeability reservoir; sensitivity ; microscopic mechanism; Gaoshangpu oilfield; Nanpu sag

I FS HHE: 2008 —01 —24; f&iTHHA: 2008 —11 —17
EEE A M (1967 — ), 55 4, 8%, 8N FUIRE Kl S A%)2 1S 5T, E-mail : qiulwsd@ 163. com,



5513

SR 40 < e % I v e 3 DX 2R = BRSSP AR 1) BRI B 79

TEM B RIT A, 1 T AR R R A
DA PR A vty KA o G SR S i e 4, 2
T e B A ITTAS R BEH 3 M2 7 e L
HOM TR HER P HTREE P A A IUBE RS AL S
FEEE X TORPINZE AR R RERA T+ E 2
o EURAE SE R A oy TR R R A4 2, 1
FETCIEIUAS LB AL ZERE , T BORE Al O AUSRTEREAIR,
CAUNPUE = IR /N A

T A8 (TR S T o 9 75 A b VY AL | 2t LU 8 Ay
FERE (P 1) Je b B A AU L BB g o 1 /N B AR 55 il
MIBE (A i B4R, 20005 27 45, 2006 ), H i 1L
1932 km® , B—MPHiARBEERT A T 2MA
BETEAL I BT IRAR A /N 5 3k TR (i
1355 ,2001 ; KF£L2445,2007) .

R LR ] Y R A s
[ a1 hk A5 (2007 ) 12k ]
Fig. 1 Geological sketch map of Nanpu sag, showing the
location of the working area( after Liu Shilin et al. , 2007)
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Table 1 Sensibility analytical data of 3rd segment of Ed; in Gaonan area
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Fig. 2 Microporous structure of Ed, reservoir in Gaonan area
a—r 28X3,2 980. 48 m, KLIA) )7 47 (C) IEE5 Y L AR BRERD™ (P) A SR (Qa) K ARLIR e A7 (K) 5 b—i 193X3,2 935.05 m, fL
W 1% 5 PR B 2 BICDR G 0 RO, 132 M M3 P L B ZE A7 92 (Q) 5015 193X1,2 937.0 m FLBR AP FEIFUAY G AR TG £ L 30 e fuh 4 0 18 320 2
JLWLE A BEMR (Qa) 5 d—T55 94, 2 938.36 m, FLETH HIBAR M A i e 47

a—G28X3, 2 980.48 m, calcite cement(C) , self-generation pyrite( P) , quartz secondary growth edge( Qa) and large amounts of kaolinite(K) in inter-

granular space; b—G193X3, 2 935.05 m, vermiform and dispersed kaolinite in pore throat, and self-generation quartz( Q) in contact edge throat; c—

G193X1, 2 937.0 m, vermiform kaolinite in pore, and self secondary growth quartz in the upper part of the pore; d—G94, 2 938.36 m, lumpy kaolinite in pore
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Fig. 3 Diagram illustrating the relationship between grain size and

average pore diameter of kaolinite in Ed; reservoir of Gaonan area
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Table 3 Water swelling rate of main clay minerals in sand-
stone reservoir (after Qiu Yinan ef al. , 1994)
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Fhif 90 - - - 98.2
FRFIA - - 96 - 18.9
it 5 - - 93 16.4
S - - - - -

K4 R AR = BoK B & 2405 K
Fig. 4 Damage degree evaluation of water sensitivity

in Ed, reservoir of Gaonan area
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