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0.50 600 420
0.01 290 60
0.05 390 150
CFE1498 0.10 450 180
0.30 590 240
0.50 710 300
0.01 290 50
0.05 400 300
CFE1499 0.10 460 300
0.30 550 300
0.50 580 420

22 EEEFIEYm R IERE

H T 25 B R R IR TR RE AT, 76
3 0.5 4B VL TR TR P IR AN TR] 8 D, 2% ¢
A X6 R 90 VR ) e R A Y AR BRI TR - e 4



%36 5% 24

RN , 11, T 3HESE « T A 50 Py Tt s 1R RE A 303

(RRZI , 5 0 0L 3. Bl TR it i3 K, FoRits
TRAARFRSEHE K5 BEAR , 4 Fl ke v 700 76 3 7 520 10%
~ 20%I FREH T RGP AR I R R , S K IR AR
JE A B S~ 9, it s T2 g 2 ~ 6 4% 5 i
VAN T T R A ) 48 AT R K, I
TR IR YRR . BT 4341 0.5% 1% CFE1406
CFE149X ,CFE149S % 11 A 10% A9 iy B+ 174 i
FKIULIRARFR K, T CFE1499 %5 W FH A 20% 05 1)
I R IR IR R 5 YR 3 1 B 5 T el Jon a4 14
KB K, A IHAF AR I TR B 2 22 12 TE st
(1 ~601%. LEA% I8, FE AT 4 Fh R
PEFIH CFE149X EA BT (kI FaiavERE . Tl
I CFE149X & DU AE B 73R & 1741 1R B 7
3 THT T P4 TR RN A 90 50 S B — 2 LG R Y 52 A
TR T M 7, I B e A S AR, T A AL

*3 [EimMEXT CFE1406 2 a7 14 g
B0 (aFARRESE0.5%)

Raa{akil JEImnE/% BRI L A 3E /s
0 660 480
10 950 4800
20 870 9600
CFE1406
30 760 9600
40 640 10800
50 600 12000
0 600 420
10 790 3000
20 690 5400
CFE149X
30 640 5400
40 630 15600
50 520 19200
0 710 300
10 870 4200
20 770 7800
CFE149S
30 770 4800
40 760 10800
50 650 18000
0 580 420
10 640 420
20 630 1800
CFE1499
30 560 4800
40 560 8400
50 500 8400

BB RR B, B L VR IR s B ) R AR
R, ol AL TR A% B T v, D v v ) 4 2 A AR M o
S A B BEAR T VR HERGR . 534, A
YEHIT , izt e 500 5 i & A= T #LARPE T, ek
ST SR AR B, TR A IR BLE s EL A L 2L AR
B LRGSR T IR AR e Pk o
23 EigFamEitEse
2.3.1  RACSFE AR E P AR R R

FHAS ] 5 5438009 (0.1% ~ 3% ) B S AR W
et o) J5 43 %K 0.5% 1 CFE 149X V4 W, 43 7l % 53 44
Al B2 X 25 1 CFE 149X 1 W F1 B i+ CFE 149X
VSR (IR 12 1) A R 9 i O TR AR BRI > 3 1 114 52
M, &5 SR W% 4 Ir 78 o #F CFE149X Jit & 70 5
0.5% JCIH AT, EALEA & 7E 0.1% ~ 3% [l
N, CFE 149X ¥ W 1) e KM IR AR FREE A AN 32 S AL A
SR AL, 348 600 mL; {H i RE G 5 R
RIS E AR, A AR T (Bl 50%) ,
B KUK TR TC I S5 T I AR, ELRE A £h 5
HEM S KGN, 76 500 mL DAL, Y 7R 2 55 W bl
BRI KGN 5 ICMAALER X L
RI,A AT AE T R R IR R B A FRAIG, (H IR
T PEED 25 0 5, YR AR PR 5 T 67 ~ 126
¥, I CFE149X 1 30% IR B TR m s P |
67% 1 BH AR 7 2 180 175 75 R 3% 1k B g6 7] o Fisi 2]
B, YR A TR BB AT XU R J2 45548, P g A A I 2
J 4 0L HEL JZ2 2548, 1 96 R HE VR B npR , v TR AR
WM S, BT RN EAE BT L AR R S A
FLAL , FLAC IS TR M0 B 38 O, o T VR L AR

PERER I
R4 SMIRENT CFE149X i8R MRERI 22N
(CFE149X [JRE 43 #10.5%)

AN T RIAR R mL P iss
JRE Y
% TomERR  AWMAR  RR AHER
0.1 600 530 360 32400
0.5 600 530 285 36000
1.0 600 580 270 24000
2.0 600 510 260 21600
3.0 600 500 240 19200

232 RALA LA
FHAS T3 J 45t 535504 (0.01% ~ 0.30% ) A S8 Ak 5



304 L =

2019 4

VR TRC ) I 40 %0 0.5% 11 CFE 149X W, 40 7 %
A AL A5 vk FE X 23 11 CFE149X 3% i A i +
CFE149X ¥ (RF 12 DR R A f IR AR BRI
WIS, 255 AN3R S TR . 7 CFE149X i it 4
R 0.5% TCIh AR, SRS & R AE 0.01% ~
0.3%3 [l N, fe R IR IR FREEAR A Z J AL S & =1
SO, FEAYERRAE 610 mL, (B0 I IRt 5 46 &
G SEREAR S B T . SIS R Sk kX
CFE149X H R i M B 52 i 4 8/ T AR o o i 7
300 s 24T o ATHAAETT (Bl 50% ) , e RUIR IR
FRUbit 2 A A B B 38N I 2 08/, (E R 2 3
B 25 ST o i B N SR RS N RS Ry
0.05% i 7K > 5 Hi de K, Sl Ab 85 7 ik b 2 48 K
HRE I R/ . 5 TCIMAETERTX L A, A7
THAELE B IR K AR TS A B AIG, (R IR RS e P A0
SR IR RRE RIS T 23 ~ 60 £ , A HIRRE
PER RIS S AN AR A LR TR

RS SLEIREX CFE149X 3k 4 RE AT RZ IR

/;Lﬂﬁggﬁ TR MIAR R T /mL i /s
A - - - -

% AR HImER TmiER AimiER
0.01 610 610 420 19200
0.05 610 570 360 25200
0.10 610 550 300 13200
0.20 610 510 300 10800
0.30 640 480 300 9600

T 3 A 7 79 CFE 149X Hp Y BB ot BEAF M A ity
FR T A 2 o S ) s 7 L YR SRR s B S
RS RN | S e ST TR e 3| DI R SR € oA aeb |
(AT R L (F R S P TR R e e TR A 1 T i i
JER 22, T B AL B3, B AE B R G
PEFIELA ARG 0T SR RE (AR A PR E
RS 7 , F T AR RN R BE % BE T AR 418 il e 7 o
T YN

3 4t

D | e TR 51| N SR E e e R TR e o
ot ) S e — 2 B A o 0 i il e o ) 7 B3
ZMF A AT B T A b A A 9 P AR Pk
AE . TS AR 10% ~ 20% 70 [F] P I 1R 38 0 751 2
B T RGP At R o R R IR BUE A B S

~ 9 fF IR HIBE R S R g B k. 5
TCAAFAE AR HE R B, A I A7 R L TR L (AR
A FRAR  E RS E VR0 W2 0 0 o I v 5
BABAFAPTER PERE , nl AR b Je i i >4 14 e 2%
i, IR IR S A SRR AL R A iR i
Ll T

(1] £ 5t WhEDUEh S ah A2 R e () ], P R A ok
4z, 2011, 33(3):149-153.

[2] FARAJZADEH R, ANDRIANOV A, ZITHA P L J. Investigation
of immiscible and miscible foam for enhancing oil recovery [J].
Ind Eng Chem Res, 2010, 49(4):1910-1919.

[3] CHEN Q, GERRITSEN M G, KOVSCEK A R. Modeling foam
displacement with the local equilibrium approximation: theory
and experiment verification[ J]. SPE J, 2010, 15(1):171-183.

[4] ASHOORIA E, MARCHESINB D, ROSSENA W R. Dynamic
foam behavior in the entrance region of a porous medium [Jl.
Colloids Surf A, 2011, 377(13):217-227.

[5] FARAJZADEH R, ANDRIANOV A, KRASTEV R, et al.
Foam-oil interaction in porous media: implications for foam
assisted enhanced oil recovery [J]. Adv Colloid Interface Sci,
2012, 183/184(6):1-13.

[6] INGEBRET F, JOHN Z, INGRID H. Retention of CO,-foaming
agents onto chalk: effects of surfactant structure, temperature
and residual oil saturation [ C]. /Society of Petroleum Engineers.
SPE/DOE Symposium on Improved Oil Recovery, Tulsa, 2008.

[7] YU B, GLEEN P, NELSON C S, et al. Surfactant formulation
evaluation for carbon dioxide foam flooding in heterogeneous
sandstone reservoirs [ C]. //Society of Petroleum Engineers. The
18th SPE Improved Oil Recovery Symposium, Tulsa, 2012.

(8] BRAREL, k¥, YAl 45, MHEPTERIKIMAR S PR f %
LT R HRHE, 2009, 17(10):13-14.

(9] XISCHE, 5Ko&. 2S-30 W IRE A WKAL T 9B FE L) ). ML T,
2014, 43(2): 382-383

[10]  XIsERL, Wi, =efmse. Bril=HEHN SP iy IgHEREM 5T
[J]. a4k, 2008, 25(2): 111-114.

(10] ARl R 50 9 ik 5 P RERAN (U ). il i 5 T,
2009, 23 (2):128-130.

[12]  RfFsE, MBI, Z2R0, 45, 28 SOERTEIREE RO AR
(M. dext: from Tl i, 2010.

[13] A WRmh & e BUR St B 1) . ArimsioR T2,
2013, 35 (2):94-97.

[14] ARFBES, SUTE, B R, 55 s s O IRis ks R
(). AmAER 125, 2009, 31 (JEFI1): 115-118.

[15] ALk, Sk, 56, &% 2 OE IR IREARTE B R FHIT
BB AR ST ] BT S SRR, 2012,
19(6): 69-72.



% 36 5% 24 SR, [A)N1 , M6 45 - 3o cE o 70 ) e 6 BETEAR 305

[16] TRz, KUs 2 SRR B il 7= (1], AR T2, SV T]. AilfE TR, 2015, 34(2):101-106.
2011,33 (6):36. [22] KA, XUWRLE, ISR, 25 ORISR S s ie ()], A
[17] EARHE, EE &, 55, 4 RrRB s SR IREE &R 1L A, 2016, 23(6) : 150.
BIIWFFTLT]. VIR AR (A RFHEMO , 2013, 35 [23] BBk, SBARLL, RIMESC, S5, R LI e K v %
(5): 130-134. P ()] K405 L kA=, 2014, 22(6):33-35.
(18]  BSChr, Fedtk, AEdiss, 45, FRMIKIB B i as R IR 5 . [24] EHMeHe, 772, WL, 55 Ross-Miles Y50 72 2 18716 4 5]
SUR[T] AR SR, 2012, 31(1):107-109. KA ST R AT L] B HARSE R RRE, 2009, 32(3):
[19] SRR, A, IRmEAs. AR s O R IR (IR A1 23-26.
P AP S —— L H A BRI 1 R 80 IX Bl [J ], SApE R [25] VLEEAK, W, W A WIAE AL IR 52 G IR B P VR
., 2013, 25(2): 86-91. [J]. AER T2, 2011, 33 (1):61-64.
[20] FERF, B2%A0, skERR. 25 S PRIRAE i AR KA 2 i F R [26] WIS, T3 A 6 590 05 6 B IR PR REREAN (D ], KPR ARt Arimh
WCRBOR BT[], 122 24 (A SR BRI L 2008, 27 KEER1:83C,2012.
(4): 58-60. [27]  SiekERI, Bt 5, 4258, 45 MR iR s bk 5 & et
[21] Bk, e, ks, 55 HARERm) 2 Sk IRk & i ] kT, 2013, 42(8):935-940.

Research and Evaluation of QOil-resistance and Salt-resistance of Qil-resistant Foaming Surfactant
LUAN Huoxin'?, XIANG Xiangxing', HE Yan’, GUAN Dan', QU Tingli', REN Hao', CHEN Quansheng', XU Chongjun', YANG Long’
(1.Research Institute of Experiment and Detection, Xinjiang Oilfield Branch Company, PetroChina, Karamay, Xinjiang 834000, P R of Chinas 2.
Xinjiang Laboratory of Petroleum Reserve in Conglomerate, Karamay, Xinjiang 834000, P R of China; 3. Data Company, Xinjiang Oilfield Branch
Company, PetroChina, Karamay, Xinjiang 834000, P R of China )

Abstract: The performance of oil-resistance and salt-resistance of 4 kinds of foaming surfactants, composed of a non-ionic
surfactant, a non-ionic surfactant and the stabilizer octanol, was evaluated by Wuyin agitator method. The results showed that with
the surfactant concentration increased, the volume of foam increased gradually, and the foaming volume was 2—6 times the
volume of its own solution at the surfactant concentration of 0.01% —0.5% . Foaming half-life increased with the surfactant
concentration increased. With the proportion of crude oil increasing, the maximum foaming volume increased first and then
decreased. 4 kinds of foaming surfactants showed good foam capacity when the oil content was of 10%—20% , the maximum
foaming volume was 5—9 times volume of its own solution, and the half-life increased obviously with the increase of oil content.
CFE149X, a mixture of non-ionic surfactant, non-ionic surfactant and the stabilizer octanol with mass ratio 30:67:3, had a good
foaming stability and foaming performance in the presence of oil. When the surfactant concentration was 0.5% and the oil content
was 50% , the foaming volume and the foaming half-life increased first and then decreased with the increase of salt content.
Compared with the system without oil, it was showed that the maximum foaming volume was lower; however, the foam stability
was significantly enhanced. The oil-resistant foaming surfactant CFE149X could be used as oil-resistant and salt-resistant foaming
surfactant to provide foaming surfactant products of foaming flooding for the reservoir application.

Keywords: foaming complex flooding ; foaming surfactant ; foaming capacity; foaming half-life; stability
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