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Photos of interface between mineral and fluid
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A—Photo of interface between quartz and water; B—photo of interface between quartz and crude oil;

C—photo of interface between calcite and water; D—photo of interface between calcite and crude oil

1 TYEBEENKER

Table 1 Test results for wettability of minerals

B MO [ MmO | PR ) | Rmbe10/mD | REfE20/mD [ KE W)
3l HR
Jr A - i
A1 9K 17.01 15. 89 16. 45 69.99 69. 85 142. 62
J5 il A -7K 45. 84 46.16 46. 00 56. 05 52.27 123.37
A1 HE- 5 31. 64 35.28 33.46 62.79 61. 24 133. 54
5 fi A - I 41.94 41. 94 41.94 58.32 55.35 126. 95

R 1 R B o I 3 R P S
RS A (1) R W] IR 78 A1 5 FTT % A1 B
Py ¥4 i BLH E BE SR U I LA AR5 A 9 R L X 2
5l R A5 (2003) BIF 52 14 1 BE e P 19 H 28
Or Z—) TR T IET 1) 0 4% 45 A T 22 3% B0 i B4
ARARARL . Tl £ ) L 1 2 fk A /N S R B Eh RO
W 75 B 8 LA SR o 0 T A T K R
PR 1 2 P 22 S R X 2858 DR 20 ) 1 47 42 i A B S T
i T ) 2 Aok A o U BHA S ) B YRR R OK
1113 7K RS 7 7 gk A 2 AT I T 22 S AN R AR R
T 10 1 UK R B 2 i R e T 2R K
il R 45 (2003) 95 — 285 WLy (9 1§ Pk e AT T
WFFE» HE KT 4% 67 W 3% TR0 2 Ak ff 2 A8 90° LU
b AR S T A R A B Ay ATk 1407
DA b 22T 2 A vk BEOK T RT AR R R AR
REPRFF 10 min Z A K AE 5 (1 3 1 4% il /o
75°, KR ZITE 2 min J5 B RE . 0K AE = B i B
T b P42 ok o S0AT 147 K Bl R L .l ot T DA
A T 0 S A A e e — 2 Rl R B i

SR ECHE A A [ o AL X T 8] — 5 3 1 T 495 2R
Sl LAy o i BLAEAS R A &5 O 60 T R A
AR 25 1) S 422 ik Ay A7 A2 25 S R W0 W) 3 1 A i RE
A2 0 5 1 T 1 B
2 NLEBMEREEERLE

Uit AL ZE A ) IE B RO SR 5 I AR A AH
Y I e, e b oA W Jo A S 1% 52 48 o PR T 3l i 5 56
N LA R AL AT DLF 5 8 2 A SR ) 4 3 5k
i R TR S 1 T T R R AR B T
ST K-~ 1 A B AF P (Balitsky et al.,
2007 {5t 3% 45, 2007, 2008 5 [k B 4%, 2008, 2009 ; & =
FAF.2009) 0 N A5 BRI MR A0 2 1A R 7 BE 1Y il
£ A3 AR SR N b A 6 T A S A
Py A K BB B A T B MR A B2 4K (Teinturier et
al., 2004) . N CURARAL A B T 5 47 b 58 A
SRACAF T A B A AR 0 A, S T 5 AR SR A B e
& #& (Bourdet et al. , 2008;Pironon et al. , 2008),
T R 2 v A X I A S AT i R Y



54

Wi 55 46 - B 9y 10 3 A X £ )22 e B AT L i 249 ) S S T 5 571

S A BT TR A SR AN LA R
A ERL I AT X L SR R S A RAGR T,
TP TEAA T A 25 R R 3CE (BR5 %, 2009; &
R 2009)

AR A58 R N 3 A1 5 Rk A VR £ )
CRLZE IR B Al ) e it A 010 31 R~ 638 1 /0 Y
J7 REAE N 8 T K b R T R R T Uk L T R LR
T 244 o B A 0 A A B R i B 32 350°C 43 5 4
r ) DA A A 4 R L TR A 5 B T K P
KO EE L A PR L R B A TR T
Bers . R —EKENEE MR 5 mm, BEJE
250.2 mm,KJEA S5 cm) . — ¥ E )G KK AR
T CEEHD L i SIO0, 83 K K NaCl # il 2 ™ A4
TR B A o A e AR B 2 R 5 — . KUK
YA b A A A 290°C 45 5y b 119 5 A ) 3%
TR AR VR KO TR 7 i S A AR TR .
— B KB 4 ORSHAN B B k), — S 3 P41 U 4R UK
IAFR I UE3HD L CaCO, # K K& NaCl ¥ F 2 77 2E
TR BRI vk A A e IR B & 0 5 — . AR
0T 0 4 0 DR AT VR T DR 5 A R T o P 28 v
i

S IR RN 977 YR B R R
JI 53 AR 8 58 20 BB A3 4 i A T AR R R
e AR TR B A R B 2 i T R
JER BR84SR B S5 o X o e Ay
fif A B AR 2R A B R AR i K EE B R — S B
NaCl WA BE Ry 4 00 L E 4350 3 AR T 7K
Fe¥ o 3.7, & LS A Rt — Bk 300°C, 50
MPa, i [E] 2 15 d, 47 4 2%t B 4351 78
TR S A F R A 8 5 5 A b N R
BRSER b R A BR A0 S R S 56 7 P [ Ak
K2f (R AD) HER AL 2 5 55 VB Bl ) 2 T IS 56 = 1Y)
10 ek 1R R S B 2 5T A
SIS SE TP NG RA )

3.1 AIGREERBREHIE

AR 3CEBAE Yy )2 A 2 AR TR A
SR AT R RZ ) RO T A S R R S T T
PEAT S RRAE o B 55 4 i N T b 22 R T
FE B TSR, T LLE B B v i Bl
R4y A AT U R B AR

(1) B B R 22 50T 24 B L SR o0 A, A 11
B S T LB B A R L R B S G A R R LAl 5
WP ik 28 Bt A 5 40 K 0 O B f 2 A, 1B 2A B

71 FRK B R AR S AL B AT LRl IR . X IR S
TEE MG T R AT LAk 22 A4 1 K- BRI %
Ak A AR AR ST ATEOR AT AR L R 1

CARIIR 21 RS- SR ERTIE/ E NP FN - €A Tl L
TE 22 JORE ity Hp AT I 380 49 95 4 T AR iy T R 2 A
(9 S 2Bt s T A0 S SR A R B SR B R OR A
BRRBRZ . Tl G B 7R ) 2% 1
PR AR 85, 75 PTARE T R A IR B X B 2 L
2B frn.

(3) LY 45 R R T i i B R S AR Y
Kot (&1 20) F0 He 4 B8 T 0 9 (18 2D)

(4D X T[] — R Ay T 5 Pl 26 R A O £
BAREBUELR AR 10~80 pm Z [6] . 2 AR . K
FOAE 1006 ~30% Z 8] JE AR £ K . 8 26 40 22 1K R AR
MR BCRED  an el 2E o o it A T 9 55
o G AL AR N Z24E 10 pm LR HE KA
HRBCEY B Z K 2F FiR
3.2 RAMBERHRKGRIEEE

TEAH 20 1) v ) e 2 A B A O A A — A 35
il 77 i 41 P AR AR R A AR T Ay e P R 2R
SEVRBCE AR /D A A )2 o ] I A7 73X P )
B XA ESLE S W . B3 S AE MRS R T G
F 8 R A IR A A T A B A L R
Fo U b AR X T AR S R A R YE S .
FEA TS R B ) B AT B R i 3 D7
figp Ay JOORE U0 A R A S B T I B R RRAE
X KA 320 G5 A1 e B BB AN R 34 e S L AR 5 0
fife A FR R R 2 A B A HE AT B B O X FE LB S 4
LU NN R it P PSS DR 3US 1§
LR 81 B 8 T A 5 r R A A B R M R L 4]
X FEPUESE AR ST A E R O A P S S Al
R BRI IR

4 e

4.1 EHMKEZEGTHREREERMEE KNG

— RO AR T R R R AR &
TE B A A B T T 2 A AR B K W R )
45t AR A I Al BR R K 0 W T R K VR A B 1A
DI T B A I A AR (LB b
(7K 5 3 — Al AR I Bk 2 1l A< K R
F10 £, 2 A Ot 40 45 25, 1987) . WF 98 L HIE 5248 F WL 4¢
gl yi AR Y b A ZE R % A UK (Pironona et al.
2000 ; H HI55,2006) , F WM SRR MIE K AT RE S
KAHEV KRR R Y5 K F i T 2=



572

2011 4

B2 NLA AR
Fig. 2 Micro-photos of synthetic samples
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A—TInclusions along cranny; B—cranny dip-dyed by oil; C—synthetic inclusions in calcite; D—synthetic inclusions in quartz;

E—synthetic inclusions in calcite with gasoline; F—synthetic inclusions in calcite with crude oil
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B3 AREMRE R A 8 b il 2 b iy 7 A Ik
Fig. 3 Calcite vein in sandstone reservoir of well Feng 8

in Minfeng sag of Dongying depression
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Fig. 4 Fluid inclusions in natural reservoir of Well Feng 8 in Minfeng sag of Dongying depression
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A—Fluid inclusions in calcite; B—corresponding to picture A, fluorescent light; C—{luid inclusions in quartz;

D—corresponding to picture C, fluorescent light
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Fig. 5 Possible distributions of fluids in cranny of minerals in reservoir
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Experimental Study of the Constraint of Minerals Wettability
on Hydrocarbon-Bearing Inclusion Forming in Reservoir
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Abstract

The wettability of minerals constrains the characteristics of micro-flow and distribution of fluids in
reservoirs. The difference of wettability between oil and water lead to different types fluid inclusions
formed in reservoirs. Experimental analysis of mineral surfaces show that quartz is distinct hydrophilic,
but the wettability of ‘calcite is no obvious difference between water and crude oil. Gasoline extend
completely on quartz and calcite, it means that all minerals are oleophilic for light oil. Experiments of
synthetic hydrocarbon-bearing inclusions and analysis of fluid inclusions from natural reservoir indicate
that wettability “have great effect on forming of fluid inclusions and diagensis in reservoir. Results of
experiments proved that it have significantly effect on mineral crystal growth, diagenesis be suppressed,
and the number of hydrocarbon-bearing inclusions decrease during accumulation of light oil. However, it
does not remarkable effect on diagensis and forming of inclusions during emplacing of heavy oil. Overall, it
is more difficult for oils to inter cracks of quartz than calcite during accumulation of oil and gas because
quartz is more hydrophilic than calcite. So, it is always more hydrocarbon-bearing inclusions in calcite than

quartz in same reservoir.

Key words: wettability of minerals; reservoir; fluid inclusions; diagenesis





