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Flooding Efficiency of Hooding Sysemsand
Wettability Sudy on the Smulant Rock Surface
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(a. Key Laboratory for Colloid and Interf ace Chemistry of State Education Ministry, Shandong University, Jinan 250100;
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Abstract  In order to research the flooding eficiency of flooding systems and wettability on the Smulant rock
surface, the orthogona-test-desgn method was used to determine the optimal formulafor the crude oil from the
Chunliang zone of Shengli ail field by trandent interfacial tenson (IFT). The resultsindicate that two optimal
formulasare naturally mixed carboxylate DGV (0. 35 %, 0. 36 %) , nonionic surfactant FBB (0. 06 %, O.
07 %) , Alkaline NaHCOa/ Na,CO3 weight ratio of (0.8 %, 1.2 %) and HPAM (0.05 %, 0.15%) , and in the
coreflood experiment , their oil recovery are (14.6 %, 16.7 %) OOIP regpectively. The contact angles have been
determined for the two optimal formula systems and their componentson the s mulant rock surface , which points
out the relationship between the flooding eficiency and contact angle is showed identification, that is, the more
oil recovery the less contact angle. It will be ussful to the application research of microgravity.
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3.1 ASP
3.1.1 : ,
C6-41
: : 873.2 g/L ,
19.3 mPa s, 37
225.04¢/L , cat Mgt 335.8 mg/
L 70 . ,
, . cat Mgt
3.1.2
, , Lo(3%)
0-min ’
, 1. 1
PGV BB -HPAM - , 2
2 2 3.
1 0.32%3DCGV/0. 12 % BB/ 0.
15 %HPAM/ 1.20 % , O min
5.2x%10"“ mN/ m.
1b ,
5 1 0.32%DCV/0.12%HBB/0. 1%
HPAM/1.0% ;
6 1 0.32%DCV/0. 10 % BB/ 0. 05 %

HPAM/ 0.8 %

1
Tablel Theorthogond desgned experiments and results for
choosng suitable flooding systems

Factors SDGV/ %  FBB/ %  Bufer/ %  HPAM/ %
a. Factor standardtable
1 0.48 0.08 0.8 0.10
2 0.32 0.12 1.2 0.05
3 0.40 0.10 1.0 0.15
No. DCV FBB Buifer ~ HPAM O (MN/ m)

b. Arrangement and results of experimentsfor L o(3%)

1 1 1 1 1 1.6x10 "2
2 1 2 2 2 3.7x10 "3
3 1 3 3 3  40x10°
4 2 1 2 3 6.0x10 "*
5 2 2 3 1 L15x10°"
6 2 3 1 2 1.7%x10 "4
7 3 1 3 2 1.1x10 2
8 3 1 1 3 5.0x10°"
9 3 3 2 1 1.5x10 °°

c. Dataandyss
Ki 2.37x10°2 2.76x10° % 1.67x10 2 1.77x10°%
Ko 9.20x10 % 4.35x10 % 5.80x10 3 1.49x10°2
Ks 1.30x10 2 5.67x10 % 1.52x10° 2 5.10x10°°
R™ Ky Ka=25.7 Ky K2=6.34 Ky Kp=2.88 Ko K3=3.47

* The sendtivity of extreme different ( Kmad/ Kpin) is more than that
of extreme different ( Kmex - Kmin) -

FBB DG
V, Ca2+ Mgz+ ,

1% 2*

O in 3.16x10 "% 4.7x10 “mN/

m, .

1% :0.35%SDCGV, 0.07 %FBB, 0. 8%

(NaCO3NaHCO3 = 11) , 0.05 %HPAM ;
2%:0.36%SDCV, 0.06%FBB, 1. 2%

(NaCO3NaHCO; = 11) , 0. 15 %HPAM.

3.2

C6-41
(1.

70 , ,
98 %, ;
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Table 3 The results of imitating flooding experiments
' 1 2 No Drive liquid Infusion Reoovery Weter
2 1 , ' quantity/ PV ratio/ % content/ %
3.74 PV ( , 1 Minera-water 1.00 43.25 90.0
, PV, 3.74 50.82 98.2
) 98.2% , 2 Minera-water 1.00 45.20 92.0
50.8 %; 2 ASP 0.25 50.20 96.7
, 0.25 PV Minera-water 4.42 65.38 98.0
4.42 PV, 98.0%,
+ ) 65. 38 %. 9 -
3.3 LASP .3.3.2 : ,
(65.38% 50.82 %) =:14.56 %, 72 mN/ m ,
2 16.70 %(0O01P) , 20 40 mN/m. KriissK
HPAM : : 12M K5
2 , 5.
Table 2 Function parameter of two tubes
No. 1* 2% Ne =NWYWw/Ow (4)
Length/ cm 20 20 ,Nw Vw Oy
Diameter/ cm 2.2 2.2 . Ne
Permeability/u m? 0.52 0.58 , ,
Porosity/ % 43.72 46.8 v , oY
Y o ,
3.3 ,
3.3.1 , ; ;
HPAM (Nad )
4
Table4 The compostion of dl slutions
No. Na,CO3 % NaHCO3; % DCV/ % FBB/ % HPAM/ % Water samples
1 0.4 0.4 M
2 0.05 M
3 0.15 M
4 0.36 0. 060 M
5 0.35 0.070 M
6 (1%) 0.4 0.4 0.35 0.070 0.05 P
7 (2% 0.6 0.6 0.36 0.060 0.15 P
8 (1%) 0.4 0.4 0.35 0.070 0.05 M
9(2%) 0.6 0.6 0.36 0.060 0.15 M

Note: M - Minerd-water ; P- Digtilled water.
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Table5 TheB vauesof different solutions

No. s/ (ecm¥s n/(mpa9 y/(mN/m)  6/(%9
1 0.0640 1.43 36.15 90
2 0.0063 2.80 46.01 81.26
3 0.0031 8.25 57.60 79.75
4 0.0180 1.53 27.74 66.61
5 0.0130 1.84 28.22 70.18
6 0. 0069 75.01 27.93 —
7 0.0049 69.02 28.20 —
8 0.0046 6.03 27.96 66.64
9 0.0058 9.00 27.72 42.28

: 6 =0, (3,
0. 5002 mm.

, 9 )

. h? ot s, 0 =cos™!
(MNs/yr) e Ns<yr,
(2)

3 4 2 3
HPAM , )
, ,0 4
S) , 4
, 6 ;6 7
(2) , . 8 9
, 0
9 0 ,
3.4 O min
O min ’
O min ) ,
o 10" 2 mN/ m
8 9
O min
6 )
[} / Gmn
: 6 ,

8 9 O nin 3.16 0.47 x10 >mN/m,

6 O 1in, 0 OOIP
Table6 TheO iy, 0 angles and OOIP of four selectedsolutions

No. 8(1%) 9(2%)
O i/ 107 3(mN/ m) 3.16 0.47
0/ (9 66. 64 42.28
OOIP % 14.56 16.70
,0 64.64° 42.28°,
, 8 9 1% 2",
14.56 % 16. 70 %. /
O min 0 (9
2#) ) 8 (
1%). ,
] e vo-min ]
4
C6-41 )
1* 27
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