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Abstract

Based on the GC/MS method, the crude oil composition of Wellblock Z in ] Oilfield was analyzed,
and the internal standard method was used for the quantitative test. Based on this, a block po-
lyether anionic-non-amphoteric surfactant PPS was designed and synthesized. The oil-water in-
terfacial tension of the synthetic product and its mixture with the fatty alcohol polyethenoxy ether
sulfate (AES) was determined. Both of the oil-water interfacial of PPS and the PPS/AES compound
system can reach the order of 10> mN/m. The results of indoor simulated oil displacement expe-
riments show that compared with water flooding, the PPS/AES (1:1) compound system can im-
prove the oil displacement efficiency by 11.10%. In 2017, the compound system was used in Well
X-6-6 with accumulated oil increment of 95%.
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1. [FHBRGSHRIESHr

FIF Angenit 6890N GC/5975 MSD AU (/i 1 X FHACR 3 vl Z F X 5 20 40 3647 1 404, bl
SRR, 5 AR R R R T B 4 i 38.99%. 21.58%. 18.61%7F1 7.93%.
11 {afngemah

ZIX R F AR S B FREWE 1R, ShREREES R, WM S E B B
FIIARGER o 5 Bt L], B 50t b S AR ekt 183.68 mg, Hrh B BEkek%: N 101.03 mg,
YRS N 38.53 mg, M BEkE A 43.00 mg, WHIFEAR 2 FR. 3 3R, 4 BRI 5 M kiR N 0.56. 1.28. 22.98.
18.27 mg.

1.2. FREBRTH

ZDXCHR U 7 AR A SR IR IE 2 P, SERHERE E R ORI, O7 AR A A
A 2. 3. 4.5 UIRGE . SE BT RR Y], RETCIAE O e IR (1 30) R R, O 10.34 mg,
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KB &

Hh B IE SN 3.88 mg, FidEHIIEHEN 6.46 mg. F5IEHZE R 52 F)MIFREN 1.79 mg, JE R AR
EGB )N 028 mg, JERII. =55 SR H 3 =05 K bi(4 X))l &N 2.72 mg.
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Figure 1. Saturated hydrocarbon
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Figure 2. The total ion flow chart of aromatic hydrocarbon mixture
2. FRRREEVNEETFRE

2. RIEERS
2.1, R FIFIL T

RA: KB, WREESE, SE, S, Jm, 2%, ¥, FEk, FER
i, BUNOHIGE: RIBEER, 1bRal.

5% 4~0.6 Bl i R RN %, i B B A IR AR SHZ-D (N)REHKRE S5, P
LRI 22 % A TR A 7l RE-5003E UERE36 4 A0, IS T2 A IR A .
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22. WA

FREUBE R EGN 5:1 (K IR ARy, 1l 28y P DN — 5 R 2R Iy AR R, 1) P P i e <
7E 120°C 2644 N B - & I 2K 2% (LA F R RIS R AE), A b Al o R Hp TR R R 4 P
FBEEIR G 1:25 N B, JENEEIRDHCN 8.0%(1 NaOH. 150°C K455 RN 5 h, RSt
500 r/min), I8 208 2 o B AR kR[] [2] [3], A3 B E BB . 7E B A A R IR AR
EL 1:60 IS BEBEAL PRI L JE, Bl K JBE R 708 1598 NaOH i e s . 120°C 44 T
J8 5 h, A5 B % 500 rimin) [4] [5] [6]. #2818 2 brid IR Lk, 1R A S BERRL A o

TEVKERI AN, FE R 0 S 12 W I R R IR 1.5 he TINSEEE)E, TEERAMT, AR
FoN 1211 FIR R ZBe kAL P74 5 R B IR SN 48 h [7]. A8tk A Bel v i in— g B /KT 201,
530 112 BI A= IR 5 o 2E VKK 264 T B NaOH 2218 thoRI P~ i B 1 pH (2 T 8, 28 R ks
B -9 MR RS R (PPS) (4] 3)
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Figure 3. The structure of PPS ion
[ 3. PPS 9> F 4549

2.3. REKNHINE

M A e € (SYIT 5370 —1999) % FH i 5K /1. SE4 MK J il I Z FEIX AR K, BT 4Lk
W3 1.

Table 1. The ionic composition of simulated formation water
= 1 EREKE TR

Hb 2K BT R RIR B (mg L)
BH R (mg LY
Na* Ca*" Mg?* cr SOi HCO,

92215.74 751.50 76.00 140913.75 3482.18 343.24 237782.41

2.4, YIEERRHIGR M SIS

WP 5 RIRE OfiE A DR CE L IITESBOLE 2), FEWAUK. Jh)E, BTl T
FEZ 240, FFEHEN Z FXIBRAHRK, KIKEEKERIET] 908%, HIERMGTERIBZE, k80K
WREFKRILF] 100%. Cca Oz RICRME KR,
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Table 2. The physical parameters of selected natural cores in oil displacement test
2 2. IGHSCIGFTAR RS DS

HS ALK Elem BIEZ/mD FLER AR/ mL
1 7.91 28.83 4.88
2 7.37 32.44 4.92
3 8.65 27.52 5.12
4 7.52 33.40 5.25
5 9.29 24.29 5.35

3. &R 51He
3.1 REBRMUFNEHRIAE

PPS ZL AN HE I 5E 25 52 0L 1] 4, 690~936 om ™ 22 [1] () 22 /NI /25 4R 5 R g U3 & T 2R 30 1 22 B
HRED]; 1475 om ARSI R IR C-C B 2R IR BN I, 1245 om ™ A frt Wi Wi g 2 it R i 5 (1) 4V 45
PRBNE, 1103 cm AL (R 4R S 4 VA & T 1k B R BE 20 IO B RE A o Hh R 20 #r m S s P
H¥rr=4) PPS.
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Figure 4. The diagram of PPS infrared spectrum
[ 4. PPS £I5h e iEE

3.2. FEKDBIME

MR &I PPS AW 5 Z F X Js o 18] FL i 7K /) AT ik 5.65 x 1072 mN/m. Jy 7 ik —4 ok 38 2 A mng vk,
H4 PPS 5 H 45 AR DL I 17 1% 58 S50 2 A Bk 7 R R (AES) HEAT L C . BUTR &40 BN 0.1% ) 5 i 44 £ 0
MK AR Sy, g5 ILE 5, 24 PPS 5 AES FiERCH N 1:1 B Bl R (UL F R PSSIAES (1:1)) 1) 7
9K 1A% (2 1.39 x 102 mN/m).
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Figure 5. The oil-water interfacial tension of the compound system
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Figure 6. The result of physical simulation oil displacement test
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4. IHKE

JH Z HFXBT/KERR, ZXRZHM. KA TRHIRE,
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RV B e VR SR, RS DLAE ST S IR R R R R AR, MR E A IRAA R .

Z RIS FH 4R 6 71 5 % 1 b dbdl. 2017 4F 10 A 15 HEE 216 £1-6-6 I E 41K R, #iF5
MNHJE, AREAL 3 AP WA BHRT, 45 O Hr=mhE 8.42t, SIEihE 953.2t.
5. &g

1) HEF AP ER, DIEEMAZE LR, A B - AER MR R PPS, R AN
WESE T BT A R R s R B A28, SBCR A 57.82%.

2) PPS 5 AES E Rk R I A UK B S /K, 1E/KIKIEAE -, Ik im eR e s 11.1%.

3) 7E J MM Z I X FFEIENE AR REATIRILIZ G, W20 W2 38 i R
E&ImHE

B KB E KT I “ PRSI ) 5 R IR AL BT B AR 78 7 (2011Z2X05010-003)
BE 3k
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