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Fig. 1 ESEM image of the microfabric of Fengcheng oil sand



IRt AR B b D S K P B d S A LB 52

357

By, RELT, 3. 2K 6 Hm Do AW A T T —
B 1, 20 35 A D HTAFREZEAREE T EK
WASLE; 4. 5. 6 540 F AR pHIREE T 14k
KA Hop 4, 5. 6 580 AER 24 /N i g8
R — K S pHE W . 55 T I SAGD ™ H il 14k
SO HTAE A, R ET R K R 5 000 ppm HCL
FINaOH it & 5% 19 A [] pHAE (1) NaCl% W o A4 o)
J& ., XF 6 ANFE S PR UG TR G IR S £, AR
N Ty 3o HR, XF 6 AMRESLHEAT T e il A S LA AY
BT RIS A ZE A R R A5 1 (K M o 42l 52 55
i FH KRUSS-DSA25 2 i i 5 A8 o 52 50 06 B A 5 7
21.2°C, R FH BT I A i A

R FEAR S B A 6 25 0 P ) R AR 5
WU, DORRCHEBIREIE RS, ATAERRLAEE T
PRSI 2 B A g R A SR 2, %
A PMAE T 1T LS Wi/ INFLBR L A R T K B A 15
5, SR PR RSO HERA AT I A v . — ARG
LIRS 0] LAAS B P FPASR]  s TR R 1 . Th(9hIm)

2 EERLL BB

Fig.2 Thin-wall coring cylinder and coring column

*1 IIWHEMIIR
Table 1 List of the test specimens

atb P4 18] ) A1 T A m) 5th BB R ) 3% 141 . Al-Mahroogqi 55
N VO PR A S 3 S8 PRI LD S R T S P P X6 EE
TARME Ty AT, St (E) 3%, O S 5 R AR AIE B AR
ARTE, T, 35 0 FE R R . T T s A
B, ARSCHET T, 3845 RO 50 AR e . B
15 T, Z R HIGR Togurtace« VRFBBTR T o A
T aitrusion RSN, Z [E] () OG22 1y 1)

1 1 1 1

L T T T

(1
,surface 2,bulk 2, diffusion
{1 2 AR AL A 7 B FL B Y 3 i st s R T
EE [15]
L _pS
T = 2

2,surface v

Horp p, USRS ER AR, SHLBRER, VA
FLBR P IR AR AR,

SRR BORT DU B P AR R AR, xRS AL
BEAUE, WIS

S g 3)
];,w 712,bulk,w VSW
b= @
T2,o TZ,bulk,o VS o

Heb s w . ol fCEKRh, 4, 14, 73545
KR AR R R AR, S, F S, 23ildE LR
FROK AT FTRE I ) PRI E

R B AR, IR SR A PR BOR K,
D o B BT AR AR T A B AR TR R LB
FIMLIE TR AR S PR IE A A T il b s
P, AESEH P ICE I AD  C EA TEIAL B (R A i
T I HCRENRL ), B M ICIE SRR AL L
TIPS LT LS o A dh BRI . R 1 LA
ICHRITIERICUMAD AT RR P, [R5 e B it T i
T0 AR A P 52 38 9 2 A 2 PRV iy, S o
10 RO AR IR 7 P 2 FTRRBRE 47 1R A TS o

B s RS ks
JE 2% /MPa pH{H BT ] / /N
1 vV 0 7 48 75.5
2 Vv 1 7 48 60.7
3 \V 2 7 48 51.0
4 vV 0 3 72 65.6
5 vV 0 7 72 67.8
6 vV 0 11 72 71.7




358

FIMELEER 201749 H 2 &5 3 )

3 SRR

3.1 EMASKWERNITIE

AR SR R ANER 1 R, AT R i A 3
FE/NT 900, FWIZ AP EAS ] i HE 22 R pH {4
TR RN EK, XRDEH Y4155 Hrah R 2 0 K
WO RURL A K T P A Ok & A 2, R
WA T 25K

32 ZEEHRIEERKRITE

GRS 5] 6 B DR ATE 1 T 3%, 75
o 2 A AT L P S T B SRR St v A 0 7 ) A
Ul . Zhang % A VTS T I 2 B 15 5t 1 i i)
T, Z[A] ) eR ALl

Tz,M = % ®)

n

Hrp, 1, FR T, ARFRGAR IS 8] 534 (1 JLAT -2
. nFnBiE, SN cP, SEIG AT IR A0 T e L
X HEIM A BEEE BT 20 000 P, ARHEIZA AT 4474
MR 254 0.1 ms, BryanZ: AUSHE 1, ZhJE
AR A HRI 7E NMR 5256 P i 7 R B (AR Rt s Gn2i
PR R EAFAE KRS, WK B T4 M5 5 2 /N FALBUK
()5t B AR S E IR BRI AR 5o AR B AR R i
0 T, 35N 3 iR

& 3 AL, T RE S A T, 3 2 R B R A
(1 000~10 000 ms4b i1 £k M {5 55 M ), D 4 ot 7% B

L R TE 1 ms BRI, AR =X (5) T34 B 9 i 14
Rt 7 244 0.1 ms. Yang % AUV B, 385 38 A
CPMG J5 81 0 #: 5th #5 BF [ s, 78T [ 30 ] g ik ] (75)
F14) 5t T4 B [R5 5 X AR o phr 0 7o 1 A ARt 750 s )
0.1 ms, SERGMAR ) AE 5 O A4 5T A
Sk TR E ARG S, B3 R B AR R T
RE A RE S K SR A5, B K R A5 5 18R /)N,
A5 e TR A AR R At R ][R B T SR E A 3
HASTR] T, 38 1 s 3 ARG 7 2 A A 2 T RS [ 5 X
PIAME AR T80 H i AR & i X B8R [ RE
WThR B KA RN EEAT AT

X AR RIS O RE PR A ARG IR S8, ARIRLT,
TEUNE 4 FrR . KRS A A0 8 T, i ih 2635
S WA, XFF 1S AES, T st R R A
— LR RAE S msZE AT, AR AN WA A st 1R B[] )
TR T — I HL AU 22 [ AE A — B AR X
F 1 SRER, AR AR 1 7, sth 75 0o 18] 33 (12
3), SR E R — A R, XA
R st F5 i AR AR BE P AR 10 ms LR o BRI ITX
43X 1 FEAAR [ T, 5t 3 B )L R K, A (3) 1T
AL, YA LB K B AR R EE R IS, K ) st FR 5 fA)
SHR IR, RARERAERAEIKZ G, KR
B AR K ISR BEXE N, A1 X L 3 A 4 mp I,
S VIS, S— Mg m AN, Ui —
MNMERIE S A& TSR KES, I HIRKIERR
WY BT K, AR $E Bryan i FEE U8, fi{5 5
3R A /NI P B 1) i DR 5 T R A KRB 25 e R B o
FEAR AL R R, ERK B AP KL (B B3 AR N 5 2

7
FEh1
6 r — H&2
5| 563
— &4
4 + — &5
% — 156
= 3 L
2 _
1r il
0 | | | | )ﬁg
0.01 0.1 1 10 100 1000 10 000
St 587 (8] To/ms

B3 AHLERBRE TR T, &
Fig.3 NMR 7, spectra of the specimens at the original state
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Wettability and hydrophilicity of Fengcheng terrestrial oil sand
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Abstract The terrestrial oil sand reservoirs in Fengcheng are characterized by their high viscosity and micro fracturing
stimulation followed by SAGD has been commonly implemented. In order to understand how the injected fluid and the steam
condensate infiltrate the reservoirs, the wetting and hydrophilic mechanisms of the oil sand must be interpreted. To this end, this
study investigated oil sand sampled from Fengcheng for its wettability and hydrophilicity under various pressure gradients and
acidities, through a series of laboratory studies including XRD, ESEM, contact angle and NMR tests. It was found that the oil
sand develops a loosely packed microfabric, with bitumen forming the cementing agent between sand grains rather than wrapping
the grains. The oil sand tends to be water-wet, with the wetting saline existing as both a water film and pore water in the matrix.
Either increasing the pressure gradient or acidity/alkalinity is able to thicken the water film or increase the pore water amount. In
summary, the Fengcheng oil sand is water wet and hydrophilic. An increase in the injection pressure gradient can bring in more
steam or water into a reservoir, while adding chemical ingredients will not cause harm to the injectivity of the reservoir.
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