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Study the Formulation of Alkaline/Surfactant/Polymer Flooding System
for the Gaotaizi second Reservoir

ABSTRACT

Alkaline/surfactant/polymer{ASP) flooding system is appear at the 80s as one new
method of EOR. The essential of the method: 1t uses alkalinethe price is cheap, partly or
entirely substitute surfactant, the price is. expensive, to decreage the surfactant be used
chemical flooding, In addition, the join of Alkaline also can reduce the loss of surfactant and
polymer which be adsorbed and retained. Alkaline reacted with the orgahic acid component of
the oil to bear oil acid soap. The synergism of the oil acid soap and the join’s surfactant: the
synergism of the alkaline and the surfactant and the fluid mobility cortrol of the polymer, the
above three factor not only improving oil recovery, but also enhance the swept volume,

The following several aspects are further studed in this paper: Through laboratory
experiment, this paper studies the interfacial tension of oil and ASP compound system,
discusses the effecting factors of interfacial tension in ASP flooding, maked the curve chart of
interfacial tension, discusses the relationship of all kinds of chemical and interfacial
tension. Through study the effect of combined surfaciant on the interfacial ténsion, analyze the
synergism of combined system, researches the stability of compound system and select the
system which can keep ultra low interfacial tension for a long time. The absorption of surfactant
is studed, and finds efficiency method for reduce absorption . The estimate study of oil
displacement effect of ASP flood, through the laboratory physical simulation experiment and
digital analogy, it discusses the effect of the chemical consistence and the size of shug on the oil
displacement effect of the system, selects the final injection manner and the size of slug.

Through study, conclusions can be drawn as follows: the ASP combination flooding
formula for second oil reservoir is Alkali (A)1.2%+ the combined Surfactant(S)}0.2%
+Polymer(P) 1300mg/L, When the surfactant consistence range from 0.05% to 0.3%the
alkaline consisitence range from 0:6% to 1.2%, the system can form ultra low tension which
can improving oil recovery in a big amplitude. The system stability is good, when it is laid
aside three months, interfacial tension generally not changes, the compatibility is s!ronger, the
combined surfactant system have the good synergism, in the alkyl suifonate and its combined
systems with petroleum carboxylate, petroleum carboxylat of compound surfactant play the
sacrificial agent role.have reduce the Joss of main swfactant alkyl sulfonate, lows the
cost.According the laboratory physical simulation experiment and digital analogy, determines
the ASP formula, injection process and slug size in the pilot test.

Keywords: Alkaline/Surfactant/Polymer Flooding System; Enhanced Oil recovery ;Affecting
factors; Interfacial tension; Oil displacement Experiment
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RIFHAER, FHABERE T HEN LR RERENGAR. SREYERAEL, S5
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FEBRATRD: A, BT EAGMANM T AR ol #, BETHEERKE
U 755 41 7 VR o B 4902, DA 7 LA ZE SR B0 4 1 TR LR D R I R TR oK e R 7
HITKA, TR T RMAR. oI R, B RASEN - REPR SRR LT,
TOHRIRBE R T R R, SRS ARF L X,

2.5 RELETEFIER — AR LR L FIE

AT, AT REJREMNORBGER, AMIEHBERRANEL — £
SRR I R T S P FRUAE P R K L SUR R AR R B R O — LA
L, KPS EENE, RMEENER - RR W AR, FRKRTRSIREERY
FZEA AT B AR P AR, W R R A T e bl Sk AR 22, TSR PR, BW
IR R A R LR R H R m R A RS AT EEEL .
W] Ll S BB P RIS R R AR, MR . N RS R S A
BOAB R OE T DUE R B AR (8 0 B . MHRRR R B R R A ok i, Rl
HEEREF I E RS TRAMBERABRENL T, RS EASREERRERER
MEEYE, BRERREEE. $ENRMHAME TR REESES.

AT R RN, BT R hMR A A R P Rl A, R B b EE
HER M. REVAREERBASEBIRTRERB MU RE, MREEFEN
BRI ER, SERMER SN R IR DA BN 10°mN/m SR OBER
ok B, 4 RERE T Wk,
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3.1 R
3.1.1 KIS{UEE
A3 FEBNEA
Tab. 3-1 Table of experimental apparatus
XBEK g = e 2N bicher g
FEHWAER AL | TEXASSOD | REERFERAY | KTPHE001g EB-3308-A H&
LA JB50-D LEEEERERIT | RFHE 0.0001g RCZ1i0P M
TR REIR A
RORSEE DY-1 R A HAAKEISOL | {4[H
LHATEN 41
{HiRE 80-B2 -3 Rt g IL L
KA LVDV-1I* *%B
3.12 RRHH

PR OBKIEM, KB 20.8mPas(P8 AL

SR M H OB FE M, KR 16.17mPa-s(he AR

F—. BNFm H OREGK

W NaOH. NayCOy, RMEVEIEFARKERBM L SR ERREL, 256
PR RRWRBR IO MR, RSV AR A R 471 1200 HAM T R
HPAM.

HERM: Ak, LKZE

3.1.3 BEVHRAKS

REVBERNERERHRER PROT - HEFR PRI RHANERNESY,
A EEHERRSR R BB SN ETREEYABRBRNTHF, BTHE T
BERTRAZRE S, RS, LRET, IS BERRE 5000min, K
FRRESHR S BEAERRNERT, SR BRERNP OHHREN 25 L.
HIHE 800-1000r/min, BB RFEERMRESWHMER . B PRLE, BRE
PR BE 10 /MR E. REZRTRER, MA—EEBOREAERT, M
B FEATE S8
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32 DR ESHARERNMERERRSR

o RRARERE IR M, 2 5heR T R A R . B8R ERAK T =T H &R
TERARIEFF 7K S RIS

3.2.1 FUHMERLE AR RE KD A

1. RIR S E AR X R R R
% 3-2 BRARKKIE & i HR R B o FR . % 3-3 RAMX RbRARE.

032 RAEKER KRR
Tab. 3-2 Table of crude oil from changyuan in Daging

HIX g Hiz 28 R+ B
I 57.1 24.8 81.9 18.1
g i 62.6 16.2 T73.8 212
AR 66.3 18.5 348 15.2
aF 71.6 15.5 871 12.9
W%k 70.1 189 ' 89.0 11.0

£33 K sk R Ridakag A
Tab. 3-3 Table of crude oil from different factory in Dagqing

™5 AR ¥y gk PR+ PR
By 69.12 1271 8183 18.17
=5 69.86 16.90 86.76 1124
= 6484 12.13 76.97 23.03
iy 70.25 13.78 34.03 13.97
B 70.1 189 89.0 115

K it R TR X R o L e AT R R, KB i R K B M DS AT B SR o B R
RRGEREBEHA®, =] B, REIS3,

2. UL 5 HITK H R B

S TREmAimR R B EAEAE. 5R. WER. RRAS. SRR
SHEGREREIKD, RIPEER K 77887 KR M h B BT-U 9 >T5 1> A
2, LE3-1. 55 BREGERSBARNE Rl =maR MR ERHRFEE
A, BREEHAEBER, FEIKHEE, LE 3-2.

322 REEHNRER R
1. HEFHEFIES L TR KRN

B 33 B—FE YR E RS R S5 0 keIt BT, BR
H5k S ER7E 10" mN/m 64 . RERTEAGRE Sk o i R B R BAR REE YEA 5 R
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Bar-FEAE, EREXFRREBES GRS, 5RBHOBESAALE. BEARSE
HEEERMRR, EELSNBSLHT, FISFRE 415 546, 83 THRENAE
kA, WA 3-4.
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Fig. 3-1 The interfacial tension curve of each componet of SaNan net pay
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R IRHEEE (%)

B 32 FEskHERmdFaikh by
Fig.3-2 The interfacial tension curve of different net pay

2. FEFEHR MR SA N R @K RN

X THRAR S TR FEE DR, 340, 400, 430, 460 EEFFHA
kBTG FRM 415 KBAAR. DAL RRE. IMERIIEEH KT 49-F BHEE,
BEPHYTERIMGERAE, FREANADEANERBEAR, ZSMmPHsET 6
RE-ENBER. RlEHTAEBRENSHREMESY, S mOBREKE, RERAER
AR, BhEOFERERD NS EREME R DO ERYE, A Ew it
KAMREE. HREMEFENYERLSFEEMSTROSABE BN A G BHEFmEK
H1, WA 35, '
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Fig. 3-3 The interfacial tension curve of narrow valent weight alkylbenzene sulphonate
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Fig. 34 The relationship of the interfacial tension and mean valent weight of linear alkylbenzene sulphonate
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Fig. 3-5 The interfacial tension curve of the alkylbenzene sulphonate of which mean valent weight is 415
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3. REEHERFE YR 5505 R RN 5 m 7k 1 it

SEREHEENIRIOMRE, MPTABARN, AFEEREFEZEN, AR L2
AR ED S WOR I I T 5K 273 R LI 3-6, IR AN R A BB ST B R AR R Sh I AR Ay
My FREEAK, FREAK M NaOH RERMTRAE, HFyaF&%K, WA
kA MEFKE T MBS, T T B, WREKD MERRET g ZR_REY
RARMREERREFOKAESE, FETSOBRKERE TREA G2 ERA.

B, ] e e e e e SR ——

T

oo NN TN
A LY

- 400:430=:1
e 4001 430=2: 1

R A (mv/n)

0. 0001

i3 ¢35 1 1.5 2 2.5
NaOH (%}

B 36 MBS F LR S FHRLAERRE YR EH A B
Fig. 3-6 The interfacial tension curve of alkylbenzene sulphonates of which same distribution
but different mean valent weight

3.2.3 WX EKHKER

B SRR YL S Rk E IR BT AR 107 mNm SRR AR, B4
PRV A BE T R AR (AR o 150 A R 57 M e [t i T 5, I 30 T2 R T 5 T B e 4 4
FTRED. RABERMN, BERKRIEENE SERS R w57 85K 0 PR
HEMA R AR PHETLIBR ARMOREENE, 7EREFEKED
BEXEAEM: B-TAAAERNOSEE, R ARE AR AT REREAN T TE
THAKARE T4 . SREGYERE M AR SAEMN 2B — e i RN, AR Eisk
NEEAR. BWREMAEERIER R PH M, ATTRRERNEKD, HBREXBEE
R E, BB E TR — R PH @, XA EHF B, A L%
X v 2 40 5

B 3-7. 3-8 R T HARENa,CO; 5 NaOH REVMERATRDNSE. HE3-7
ATCAE AR B MA TR B R R T D SRR R E. 218 3-8 FH R
BEFRREMLATEE, HAENERELD 7 | HRERDBRE.
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Fig. 3-7 The interfaciai tension curve of compound alieli
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Fig. 3-8 The influcnce of ratic of NaOH and Na,C0: to the interfacial deasion
324 KRMRERSNHER

A 34 BRENETPH R
Tab. 3-4 Analysis result of inorganic ion in sewage

b Ly =" ) =i A
cr Mg/ 545,93 939.43 567.20 584.93
Ca” Mg/l 116232 172344 16.032 316632
My” Mg/ T 6.5637 1712 1 68068 16,0446
80" Mgt 2786 1345 2017 6917
COy™ Mg/t 223.24 138 5% 10592 Eiha
HCO, Mg/t 191571 226347 1873.01 1696.08
Na &K Mgt 123456 1532.52 113318 10.3983
Ca Mg RE Mgt 18.1869 250136 | 228388 47.7078
SF4E Mgt 3965 4948 3722 1509
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HEEMFEKIEWEROTRD, FREMRNRIMEEANEERE, BB PE

M, KEREAARESREAB AN SR RER D EEREFH MW, HEwREKICH =

Fooo—is 27 5T, B 3.9, TR K R wR IR RIS A R A

As AR E T MRTER.

1
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T IRA
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Fig. 3-9 The influence of sewage in different tract to the interfacial tension
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Fig. 3-10 The influence of different compound water to the interfacial tension
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B3-SR TV LETENNFEHESERREK L OEE. NES T UE LY L
BHGm, BRREKAWAE LA, BE—ENFLERLEEN, ERAERDTRE
FEREF IR RN,

\ - — e o e e e oo

0§ b~ - TO-1=0., 2%, NaOH=1. 2%,  —T IRA# I

- SRR =0. 2%, NaOH=0, 8%, T F B i
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Fig, 3-11 The influence of saltiness to the interfacial tension
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LA ER KB E OB S, RIEE T ME MR T R
wHFLEEW, EREY, KEWERERNTHEER. XRABAPHAEFLSE
M ERFE KSR BE W, SRR EK R R R RIS P R
WGP CENLASI BT WR), MME—EHFMET, £—RHNNEESEEARS, R
FEFHRASELAE, LE 3-12.

1
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01

0.01
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B 3-12 FAREAWE TGRS
Fig, 3-12 The interfacial tension curve of before and after of sterilization in sewage
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B 3-13.

T e e
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B33 FABSHERBRAGH
Fig. 3-13 The interfacial tension curve of before and after of contrifugal for sewape

325 RAPHRAROINESR

R, BAPRIAR G RERFER DR RN, ARERT KA
RS E T B R, R i T R R T BB RS T R I 8Os By
B AEREWPMA TR, ABREMSFHNAS, WEEMRERT WA Sk
REVIRETEGRGATKNE—DRE. BETERFEKR AP R, S8
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Fig. 3-14 The influence of polymer to the interfacial tension
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HWIF ASP Z AR EERRFHIN

diE 314 TR, X TFRSUES, FEK AR SR B i T, B
ERIEMFARE, oA MR SRR S SR AEK AW A K. dk—
B, BRARmS=TEEGRENARKAER, RERALTENMOMES, TfE
FenmieEas.

AERHLR:

1 RN R RARS BEEAERREK SN BL, ERRARERES
& AR 7K 77 1 R U 0 B > Uh > 05 18> AR .

2. WBUNNS FRERDGERVERE, wReLeHR, B RN EkK
AMFRRAKER. REEEFAOREEREK, 5 TRER, MEERE. AeEmk
KEWEEE, F— T HREENS TREH. REEM B4R P LE 5 Rl
fic, WFmTK 7 EAE.

3. BAMSHNLCO)E LRSS KRRMERAR0ERARKS, il
SRH(NaOH) 55 55B(Na, COs) i — e LB B AC, AT A8 B LL A R

4. ZRFAEERTREYEFEBRRE AR FEK BRI,

33 REEMBEMREERER KR - PUEZTERREKRNIER
xR |

AT RAHRRESARREEBRENERGROAMEN. SREY, ARER
MHF BN T RA-OREERRER AR SREXRRE 50 MRME R, TTHAR
BRI S, MAEEEIOVIRE, RMBEA @I AT RN, Y1
FHETKARE. ERARMXERFANERBEHAERRTH.

B FRERFEH NS, F@RR TR EREE, AT MR R R
HEHHR, R TES B RERMFUET, HEMEREBENMSRAURER T
s PARRE TR, RS EQFDIDBTHR. RIOIGTIASRESE: FhRE
AL R A H IR AT AU R, IR AR SE IR AL RO A R L e TE R B LI 4
LT RO R R R . RTTASR TR ANARE, HET RN
gE.

33.1 ZRHS

1% 78 5 1R
F Texas-500 K Jig¥: 7% 57 m3K AR &304 Rk,

KF: NayCO;. NaOH 348l RKARBFIT B/~ RMEERG hR™R
ERMRREF: —MiLh QS EATEMAR, —MHiCARSESTHERKER: KK
AT T B 1200 75 R A B BUE(HPAM) .

WIS WA KRF—T 3 ORM, ACh—T HEKEAK: LREHE N 45T, R
KRS E A 1300mg/L.
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332 #Ritie

1. A

LIt R QS R, ERLMRBE SHER, sEEARMEME.
SkIEHATHIR. BB 3-15 PRORER S ME T URIMERL, BERRETENHAR
TSN EH AR, RSB 20%~30%M =B SRR HRFHEK I RE, 04
AR S BN NN, AR S #, RARREESENSERA T, Hkik
RARKBBIFRR, RAEXATET, REKAOMAKENTR, TR, A
AR, ZTTBRRERFHRE R RN E XN ENY 1 3.

1 U
REAER AR =
0.2%

01— NaOl=1. 0%

‘\: K

K

=

&= 0.01

P .

=

e /

0. 001 \/
0. 0001 s = - -
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B315 AMEMEuERBRAXEE
Fig. 3-15 The relation figure of carboxylate’s mass percent and interfacial tension

2. ARG SREXRME Qs R = u&k RN

B 3-16 B —RENREXMLLE QS — N E SHRAEKHAMIRAFR I MK N
ek, GBI LTSN, BRI = u AR AWK HEE, WA mRRS S
FEME QS ERE, ERLN 1: 30, EREESERLEKEN 0.2%, NaOH KN
0.6%~1.2%& 4T, HXEEMTUZE 107107mNm FEREE D . FREFTER
BN, EWRER 0.9% 11%H REHK I TR 10°mNm. FR MK S BRI S
(9 IFT B HEEYMS. ENERNRESEE AL 1.0%H, FEKDEBEBKA,
HEEERMKE N MER LA, EARR LFREEAD, KR ERARE FEAK NI
REBRAERYRT . BATE UE B4 R R h fE S0 MM VA B W e Al Ik ok
T e EE AR EE QS IR R RRZE BE BB Y A e LB R R 7K, B DU 3-16.3-17
A RREERN Q MREXRML IR, ERERENAETHREN, H4ET
ERMAMAKREKS, REERAFBEMRERSE, @8 T REFENFENYE, iR
ARMAREEENARESER S RIEHERAEEE &, AEHEAATH LK
e, BEUITOHE R OB A AR R B A th B RO HEAT = Rl
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Fig. 3-16 The influence to the interfacial tention of combine of petroleum carboxylate and alkyl sulfonate QS
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Fig. 3-17 The influence to the interfacial tention of combine of petroleum carboxylate and alkyl sulfonate QS

B 3-17 REBREAE, RENEESLEHTHERNEERARAK ML, AL
1B I FIRESEE Y, 2RHR NaOH IR h 1.0%5T, iS5 MRERE 0.05%-0.3%F HEAR
REAK DI TR SRR = THRNAER HE, WEXH 102107 mN/m. X
REHHENBIREELS 0.10%-02%0 SR A B EHR S, HATTEES: Hlk
BEmA, EARTEREREAEIMEBELENT,. FEEREBRHRKAX.

3. LR SR AR Y RS HE = TR RPH

W 3-18 4MH7, H— RS MR EEMME - TARAEKAKEEAD, TR
Moib SEA RS EIE, SRIN 1 70, ERIFHRBKER 02%, NaCO,
% 0.4%~1.6%%& LT, ShEERMTL~E 107-10"mNm SHEREXK L. MEBEREE
RHME AR ORIEERET, A RERMR Ry 04%N A RSB KAE
K4, ERRERIED, RESERARKBRATR I AEREK, SEFRFER
HIX AR EE, REKDESERE, AESESRNE, TUEYERERDT
LL¥E R B T .

24



AP o2 e 0 A 2R

— ik et L

FEERBAE =0, 2% -3 F=1: 7
@ [EN1}) e
] \
=
% -
¥ 0,001 \\\

‘\.—/,

0. 0001

0.4 G.6 0.8 t 1.2 1.4 L&
NaCOyAF B HE (vt}

B 3-18 BB Bd bR Lo & RS F et R sk A 69800
Fig. 3-18 The influence to the interfacial tention of combine of petrolerm carboxylate and alkyl sulfonate RS
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Fig. 3-19 The adaptability of the compound system to the oil and water
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Fig. 3-20 The influence to the interfacial tention of different alkali
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Fig. 3-21 The curve between viscosity and concentration of different polymer
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F4F SAHERRBESRIRR TSRS

Y48 SRECBREENNERETENS RS

41 ZREABFRESLEAR

FEASCHMET, ZA4ARPNKPERESRE BN EE, MERBITTEARE
28, LREPEWAETFR=AEAREAERIFHABRRIBEE.

HERRASTARELITR AL KRN 0175wa(E BB R E XM S R EE
MEF 4-0.025wt% A IR AR £k + 1.OWt%Na,COs+ 1300mg/L W&, B = E S RIEHK
BN SomL HEHFH, 4SCHEBHEKE. BRENKODLEN, FERRMEE. Rk
kKA

WRERFYE, XTEABEARERY, 0-00dAH, BHEREELBRARTS,
BRAE AR BREEHEE, KENEd G, BSHEARBAOEGYHE,. 285
BT RBETERD, ARME LR ERDREEGH AT, BRIHEPT AW
AFHRSRE, ZAERREMEP RS EERY, FHEL THERAT R A ERE
#, BIAAEEN =TS8 54RAH BIFRHKEREY.

411 ZEAKRAREKIRENE

M 41 7] LLF N R RL. FRAHKADAERES), SR BEHE STk
AZEKR, BEATKANESEAEEDERA, BUEBREE 20%2A: WE4-28 1
FHBEENFAAENZ RS BRIERERNBUARK, FrElarblh by /s h e
PER I,

$=0,2%
NoCOy=1. 0%
P=1300ug/.
5 i
s
]
£ 000 .
/"-_ w
oy -
= A"
B
0. 0001
O W0 2 X 4 K 60 ™ 80 9 100

I il (d)

B4l ZALSRERGK)ZN
Fig. 4-1 Stability of the interfacial tention of ASP compound system
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412 ZRESHRKERES

B LRI R R, BREVERMEREE . KRy LB BT E, 45 CIHEER
20K, METRE20%-35%4L6. BEA®, CiEEESMBERER - CERRYIELE
ARPRW, RMERAMEESRN TR, E45°CHEEBRET, SOAREEMEEN
FMFEREE TRRTEEASECEA 10%EH), WE43. ZRE=THESHREATW
AH B S W R

" -
FHHH=0. 2% L
NaC0,=1. 0% - ¥R
0.1 R
- R&r=1300mg/L _ — REOK
: Rk .
K001
3
i
[
0. 001
6. 0001 - . . . L . I
9 20 40 80 80 100 120 140

B fid) (min}

B 42 ZARSKERDERGHRANTHS
Fig. 4-2 Dynamic stability of the interfacial tention of ASP compound system

80

520, 2wt (F3R)
Nagty =1, Owish

P=1300mg./L.
\\ —F 5K

———

-
=

(2]
=

4

HilfE (mPa®s)

—_
<

<=

0 10 20 30 40 30 60 70 80 90 100
W (d)

B 43 2ALSHARARTHE
Fig. 4-3 Stability of viscosity of ASP compound system

24



F4E ZARARRRERNERENHEENBRTR

4.2 ERFTEIFEMEFIRMAR

SRR R C R B AR, BARRSKREE R ER
. ARRMEREEEFETEANRER. AHAKSEY—HRRBRRETEEN, 55
MM, HRAME FANAFREORERD. HEATHR Ca " MM B TFRELE,
o B AR R B LB R AR, TEMED b A IR ARG AR

REFHFESFHSLT Y RNE LT AR, ERSEEIRE, TN TRER
FERA R A MBS L ARSI 8> B REVE RS G P LR R R
R, TEFZANE, REEHEHI THRE, S50 TROIN. 24, 5. 38
HOUME, SAREMTIEREE. AEREFTENS: REFEMERpH E. 7. B
EYIREE . BT R/ S R, AGEYER. U= R AR RETE
AR R, BE5REHERNREEENRERE®. REBENERE LT Y
ERIRR, EEERERN, BEREROBRNRIE LR, AEHR T REBEMNEX
Rab AR . BB T ARRER TRNERE. 9128 —RERG NN EiRE T
TEMEP LR . BT T R R AR £h Y A I R R RS 1 R B 4R K IR . B
TRKEBAS

DGR B AR

HOW KKRRELERTE. Rk,

FEFEN: KKARRBA s BRE, BRSERRMRET R iR, SRkd®
BB E B’ 50%.

SR (AR R, ROF B, T M O T R R R R

SCRRA: KM RELREK.

2)BP AT B
AR I B LT AT v
T=V(C,-C,)(mx1000)

AW T — SR B(mg/g)
V — BRI A R B (mL)

C, — BN HE R I (me/L)

C, — B AP B (mg/L)

m — BRI SRR (g)
1000 — AT B R F
IREEIFRE R T
R TE R DL T A
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REAMERBLH R 24008 1

G = C;,V‘ x 420 x 1000

2

A C, —REHERGREme/L)
C, —CTMAB i 5& # [¥1% B (mol/L)
v, —# 1 CTMAB #H&#i(mL)

v, — R R4 B (mL)

420 — R EIFE 5 7 57 £ B8 K i £ (g/mol)
1000 —~ R BB H T

4T SB

(1) BIXKRFmI) B K — R AR AL R BRI, fRIK
MBS P I AR . X R R R ST AIRIE, i2h Co.

(2)  HEUR B RIBR IR A — E M EWEEE 110 A BRI SRR, RERSE
mAFIRE .

(3) BMEHEET 4HL05CREMBREMERSPOIRAR L, &= 24 hf, FR
B R B T S Bl

(4 —KEBEBHERH, BEPHBERBESEENECE S, 7F 3000-4000 /41
HET RO B 20 24,

(5) BEELET BN, BYEMEEEP M. XM HER
4 AR EE, 8k Ce.

421 BERAFEHRBENREFHRE S RORERT

HMAREEEAEES R . ARRREAAWRREERERSE, Al
BH EES S NEERRRY, R AR TREEEN, SRNERMETZEHWE
i CRSMRHBOGEE . PR . R RERNEREEGEEY. HERSEET
ZRIEFUBIR BRI £, RIS R ARk 5O AR 7T — 2 RO R PR R A
FHEARMFEER, BEMACNNFERRREY, RASPRENTE, RT
MRS HREEAEERE - KPR ERES AR e, i, BEhEaie i
ERPFEM AT REESEMN. L BB E RN e R SRRt FIRRR S M i
1. AEERE:

B ERAAGT, FEARPARRBEAE W0 AR ES AR
WA, B SHEFREEERRN, Uit H R R B ARG AE 2048 K vy 48 phh
REOFEHEFNSTE, LERNITEAD:

3



B8 NS ARRENNERRTEEPERAR

R - COONa+Cy,H ,CINO, = R~COOCy,H ,NO,(iETF HHIH H+ NaCl
R- Ar—SO,Na+Cy,H ,CINO, = R— Ar - SO,C,, H  ,NO,(B T3 HUAE 1+ NaCl

$5: BPH /AT 23 I, RMEHINEVIRMITAKEPEE LR, FFail
RS, LA SHEETFREGEEN RS, A E Bk R R R 515
ELERENERREN AR, ABRPNRBRENREIIRMENE A RENR Y-

R-COO +H* — R- COOH(ZEFAEIM)
- Ar — SO,Na + C,H ,CINO, —> R — Ar — SO,C,,H ,NO,((E T HH M) +NaCl

2. WELRPHARHE

(1) CTMBAB(+ /3 kis: = RS EOR &l FlH R T 0.233gCTMAB, IAKER
% 1000mL, B 0.001mol/L I .

(2) BEREETH: 0.006%KER.

(3) BEMSIMIEHE: 0.065mol/L HIBERRE 4 300mL # 0.065mol/L MMM 100mL B &
TEEH

(4) TB(E M E)RREA: 0,050g TB T SOmL20% ZBEH, MEILE, BB KEE
| 500mL.

() MBORHEIEPRK: SAKEMTEE 0.036gMB.

(6) TB+MB #4385 B4 225mL TB KR 30mLMB W@, FAK#HEE 500mL.

(7) WERGNRRPE MM TR & 100g LAMEBEIR 12.6mL KK

(8) TRHFH_ATR. L8, BEAH. HBRD. BER. BB, Oy
e,

9) BEAHEE: FFAKBEP ST 100gNaOH. B SomL BiT].

3. WERRF

#H—p, FBWMETISMERFEEN SmL T 100mL BRERE S, i 04mL FHEHEM
2.5mL ZB, BAEM 24mL S AplA 0.4mL SRRSO 2omL “E B, BY
FHS#SEMBETFRREENSERZGIATHERE, KEELER AREL .

%, B ERRET 100mL SEEHP,. M SmL RSN SmL SRR
BTG R P B RK, BRRWEHTTE R B ), DK ARERGER 30mL,
BiA 15mL S8 BR, RBHYE, EHMENEE P GIE 0.05mL)BEKE, 0.00Imol/L
8 CTMAB M HRIE, TH(CERRMARRRATANRNRREDHNE S, £
B ART. HABAGHHRB O AENER, BELTEE. RS, E—WRRnA,
FRWA—REERDAZRWL 308, ﬁ?iﬁ-@ﬁ%ﬁﬁﬁﬁé BB, NTGRR
B&BENES, THEEARE.

4. MEETAREENREN

ERRBLRER. HRHELE, FEUATATAREARREE TR TR
230
(1) WP RRREN: IR

WER: M +87+8, (BTAM, 2ERE)
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FEGHFRT-LHRE SR

WEAER: I 485+ 8, 48 o I+ 508+ 88, (BT K, SERE)

BEN: I +5 > I BTHIM, 2EG)
2) HERE RPEEEREIHEE

BEA: In*+S, > WS, B THHME, BRER)

WEILEA: 5T +8, -85S, Tk Th)

WA In, 45 oI, S ETHYE, 2¥E):

I, STHIHEAS In's, BMREGERTHRFANRR. X I URE ‘%‘ﬂé}ﬁ?ﬁff
MRREHE, b, RETEMENREEE, W HRPEENREED, 5. 54
FABRBEIRBENEE TS, 5 h CTMAB B THL.

422 FEBRHHNEKEHBSRMEER

F TG RE R SO SR T ARG £ YR BE AL R S, DA T AT IR B R IS 1
R R E W SR EE . FFRE T RSN CTMAB TR, 4 5%RIREE A
P4 DI RR 0.025%, 0.05%. 0.075%. 0.1%. 0.125%, 0.15%, 0.175%. 0.2%.
0.225%, 0.25%, 03%, 035%—ZFEE, H-+tAREZPREBUECTMARRR
W ERRN S R, AR RR M RE S NS RPISRIRE.

A4l BAEZSRBAXRARE VS LAME
Tab, 4-1 The alkylbenzene sulphonates adsorbance on natural core in Daging

WmE 1 2 3 4 5 6
ERERM (me/L) 250 500 750 1000 1250 1500
BRI AL s 5 5 5 5 5
I CTM A B BEEmL) 2.2 3.5 5 7 8 9.6
IR S (mmolL) 0.44 0.7 1 1.4 L6 1,92
W R HE CTMAB RIfH(nL) | 1.8 2.3 35 46 59 76
-5 E (mmol/L) 0.36 0.46 07 | 092 1.18 1.52
8 B B (1 mol/L) 1.3 19 - 3 39 44 4
e 7 8 i) 10 11
A B WK (mg/L) 1750 2000 2250 2500 2750
BB AR (mL) 5 5 5 5 5
{8 CTMAB B#EH(mL) 11 124 1 144 i6 17.5
FH B fmmol/L) _ 22 252 2.88 3.2 13
RS HE CTMAB i BiemL) | 9 10.6 126 14.2 15.8
P4 R P (mol/L) 0.4 04 | 036 0.36 0.34
B molL) 4 3.8 3.6 36 3.4
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4 SAESRRREENENRIEE MR

A4z BEERABEFLHRREIREGARTE
Tab. 4-2 The adsorbance after the combine of petroleum carboxylate and alky! sulfonate

e 1 2 z 4 3 6
EERE(mgl) 400 1000 | 1400 2000 2400 3000
BB HmL) 5 5 5 5 5 5
B3k CTMAB 818i(mL) 3 5.1 7 10.1 11.6 15.1
) PR Y (mmol/L) 0.6 1.02 1.4 2.02 2,32 3.02
TR Bt FEi Wi #6 CTMAB B #i(mL) 2.3 3.3 5 8.4 96 13.3
P-4 R BE (mamol/L) 03 | 065 0.98 1.66 1.88 2.64
AR B} B ( 1 mol/L) 1.6 2.6 4 3.4 3.5 3.4
W5 7 8 9 10
Fi B R B (mg/L) 3400 4000 5000 6000
BHAEmL) | s 5 5 5
I CTMAR A1 (mL) 17.3 202 24 19
P4 IF (mmol/L) 3.46 4.04 48 58
TR K R CTMAB 46 8i(mL) 182 186 28 28.2
S 9% A (mamol/L) 29 3.62 4.1 5.52
T H R ¢ mol/L) : 34 3.2 24 1.6

423 ERHBRE5HIE

6
5
[\\iw\k‘*
= 4
= o .
F * ong oy
E! k___“
]
z . S
e MG, i
! - R smma
. ‘ i .
o 5 1 1.5 2 P 3 3.5 %
LR (omo) /1) )

B4 &AL A AR B LR e LA M R A5 T)
Fig. 4-4 The adsorbed isotherm fore-and-after combine of petroleum carboxylate and alkyl sulfonate

EE 4-4 T 0, AR NI R 7O LA BB R B A , P AREEh 118 X107
mol/L, TiEEJEHBAWE, i LxBB KBHE, HFEEKRES 1.0X10°mol/L,
SRS PR AN T RSN R HE TR, S PHREREN, BHRR
HEARD, BFEREET 1.0X107molL B, RHRBEEWEHRLA, XRBERE
FrR MR R THERNGER, BN THRRENER. R CRMEL
R T L MR IE AR B PR 2 45 20 O.6pmol/g, KARRE 13.6%MTRHE.
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KEEwFRERLWAERIEX

Es5HE —aEAREBERERHAR

5.1 HERGHIRHLWRITE

BT RAFFF N ASP BT B RGBT SRR, AP K. )
%MF, FESHE SRR TYERELER.

5.1.1 L&l

FRAR D S IR RESHRMR, K% 30emxX4.5emX4.5cm, HARIBH
FES PR TR, FHABUCK M B hE R, BERER R 065, kR
BERIN45£0.5)C. BRACKRBMAR S . SBUREKEE 0B LU S R B X
B KT LR AW, 9 6778 me/L, BRERAK IO LB LUK B B R 30 X R K (B (615 0 E,
H13700mg/L. L3 FIhER B KBS R — SR OB SRR M. Al KRR
AT EFRABEE, A TRE 1200X 10% REF R KRB Er-Hi2 5
IR, TR 50%; R WA Na,CO; BIBTHLE.

FEHEARTRE. TEES. EHEEE. HRARMMRNHESIREE. Y
REMBHGRBS R EREET sTHERED.

512 RETR

WL, BAEREHEINT.

BREFAE T 4-5 /e, MEERMEK, BRELRER,

BT 4SCRETER 12 8

1 4SCHHTRERME KIS EE,

Mo Eg, SO0BREBE, ALERTHBARK, EFOCHEORLASL, HE
B kAR g R KR,

KT SO O EKRE 98%I SR, T HKFWE,

A 03 FILBRERN = THATMER;

7. KEFHOHOEKEEE B%NER, HEEARH BN ERBERIE.

B

& -

513 BHEHLR

ERTR

1. KBEEEA R —RE ST NS R MR 03PVESMATIE N 0.2%+ NayCO,
1.0% +HPAM1300mg/L)+0.2PV BRIV E E .

2. ABEEFAEREEEHEMN O3PVEREEEHER 0.175% A MBI 0.025%+
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B3R ZREARRRRARRWA

N2;C0:1.0% +HPAM1308mg/L)+0.2PV B 5 .

HTHALEREFRENERN=E Af‘&%ﬂ?&?&% EAEEOLRIT T HE
RUEMER, FHEEIPV. BRPREOV, FRTHE-RIREMELABMER
REw, FREWH, SRERRXEFENESAESRREEENSHKES0.2%,
NayCO3=1.0%, R&4=1300mg/L)Al L KR T 18%LL E(OOP)Y K 5-1), ME 5.1 1T
HE, FRERSENEREHNRAEEN, HEHFEERNERE, Wmaghsin,
FHT—RoBARRGEm. Rk, B8 ASP ZaE S WA H AGER G SRS 1)
0.175%+5 MR B 0.25%+Na;CO:1.0%+HPAM1300mg/L).

51 EALGH R EENR
Tab. 5-1 Experimental result of oil displacement of ASP compound systern -

By | F ] RERY | SahHERX | 2MERN | AEREE | EARE | AREs
g2 0 amd) {*4) (%) R (%) (%)
1 05-10-3 1056 §9.3 464 179 643
% 3 05104 1857 753 KL e T x)
-~ |3 05-10-5 1435 TR0 466 i73 64.1
4 05-106 1638 7.5 478 187 66,5
3 05-10-9 1123 716 49 19.0 639
B TE T 051010 1056 qx: 7% 226 T3
j‘? T T 05-10-11 1270 T30 417 19.0 60.7
g | 051612 1199 67.6 55.0 18.8 73R

RF 5 EAAREE: BRAERSRE 0.175% Napl0:1.0% +HPAM 1300mg/L
Bk 2 AAMARK: BMAOEN 0.175%0E HRMRE 0.023% *NayCO; 1.0% + HPAM 1300mg/L..

52 ERERPREVENDRENRE

KBHHRERHLRTHARY, HERNKAHBERRBE N GRRE AR, #W
EWE AR, ERGEINBLAESERMNEL, TREESEERRN, M
AR S BRSO 1 L3 3 o, OREREEE, 3: 1 BUS BRI
B, (A SVENRSE S B LA 2 | AR AR ORI TIA 206%. IR
MESREH 8.5 mPa «s, gt ZRESHRAFRBMIMEBAN 190mPa «s~25.5mPa *s
&E. aTRRENBEAZKME, MBENEERE. 2EEEK, EHE, ARIE
HBMEARAZAFREAMBERLE ST 30mPa »s, EBEASERENERZTHE
KRR, FOMARESAHARERERIE 0 mPa s EARAEE.

AUPERE T P HORL T, BT RSN MESERE T 3R, bR
B, AREARS TRABESY, SEOTUIERLBRERGYS FRYER
Rk SR ERA FRIETMRESY, UREESANSN=THSBANEALS. N
BUEH. 1200 7 %f!ﬁ?ﬁ‘*@fﬁ&:ﬁ%ﬁﬁgi@ﬁ 30mPa -5 Ll L, BEWMERE
H 1600mp/L. BV ERERRFREPHTRER, FIEESONERAN KL,
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KA dFERELU R E ¥

31200 F 4 FRESYIRET 1200me/L B, #ERT LUET 30mPa « s.

200 400 600 8OO 100C 1200 1400 1600 1HOG 2000 2200
RSP (ng /L)

51 REWARAABENREBE
Fig. 5-1 The curve between viscosity and concentration of polymer

5.3 MEEBILRIR

5.3.1 HeRER

MR LI HIOE A 7 R . REFEATIRER, &5 KA
HEBEIRSEFERN, BY T WAECh 25X22X2=1100 AKX HURHEA .

532 B ESH

S RENBAERABLOME, BENER 0.2%S)+1.0% (Na;COs) + 1600 mg/L
(p). EWEEREH, ERMFBEEFRREH 0.05%0.3% NayCO; A K 0.6%~1.2%H,
REKSERT 10°mN/m FREEOBIEE. RAECEMAREREH, WHARRES
Fil 20%001P. ¥EHMBTHSHMAEMEER. LENORMWER. ERM AR
B BRAHEN R BIEREREYHENTRNAE.

533 WmARKEER

R F SR AU AR, SR SRR 1.8PV/a MR AT RBAT T MU, =T
B AR F BRI 5 E H[1.2%( NazCO1)+H0.2%(S)+1600mg/L(P)] X 0.35PV, AT AEF
HKIE+0.0375PV BAWORE 1200 mg/ LM GTBERE+0.35PV Z R E
[1.2%(Na;CO3)1+0.2%(S)+1600mg/L(P)]+0.15PV = JLRIBLEE[1.2%( NayCO3)+0.1(S)+
1600mg/L(P)]+0.2PV B-AWIRIE 1200mg/L)H G SR A4 YERP BLE + KBS K 98%.
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B5# S RER AR R

1. EERENBRRN B
(1) FTREPERESIHMBENER
F B E P RN, COPRE MR 0-2.0wt%lll ZEH SR RN BEHANEEHOT RS R D
52 FE 52, AW S-2 PR RUE N, ERIKE 0.8wt% 2 i1, R BBEMELTHERR
Ko BOREE 12w BT —MEE, 2EHASBTR. NRESEATAER,
EHERTERKEN 1.2w%.

£52 ZBREPERA ARG R G YA
Tab. §-2 The influence to oil displacement of alkali concentration in main shug

0.35PV(0.2%R 55+ B+
1200mg/L BLHHE 1606 mp/L HA¥) 1200mg/L. K &Y B8R B (%)
BREFEV) P RE(%) REFBREPY)
0.0375 0 0.2 16.76
0.0375 0.4 0.2 18.78
0.0375 08 0.2 2656
0.0375 1.2 0.2 26.76
0.0375 16 0.2 20.39
0.0375 2 0.2 2004
24
/‘*"’*W
* 20
g
]
&
&
s
i2
G4 &8 i.2 i.6 2 A
Wik (5}

B 52 18E P SRENER KRG YA
Fig. 5-2 The influence to oil displacement of alkali coneentration in main shug

(2) EBREPREFHEFEHBROEW

E BB P R TS HEIIRBE AL 0.05~0 4wt96l) = 7oA RN SR b 5 R MW RO TR A R W38
5-3. B 53, AES-3WUER, #NZmdRd REE SRR R A E E
REk, UREEENIRENME 0.2m%t, MR ABAREE. RMEERE
M 0Iwt%B] 0.2wtv, RERBRMAM 19.6%H] 20.58%, ABEBHBIALREEAEL
Bty S B PR (R TS P RIAREE A 0. 2wt% A S0 1B T 15 T VR 3 P
0.2wt%. |
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KEAT SRR T S X

£53 ZREFAEERHRAAE S KESTS
Tab. 5-3 The influence to oil displacernent of surfactant concentration in main slug

1200mg/L B-EWH | CISPVEREF+12%MW+A16 00mg/L | 1200my/L BoWE | RemiEgy
HEEPV) BEY) EEEEAREC FREPY) (%)
0.0375 0.05 0.2 17.15
0.0375 0.1 0.2 19.6
0.0375 0.2 0.2 20.58
0.0375 0.3 0.2 20.68
0.0375 0.4 0.2 2087
24 S
€m S —
= /
E
%
¥
AT
12
[} 0.1 0.2 0.3 0.4 G, 5
REFEH

B 5-3 FHUE & R kb R R R B R
Fig. 5-3 The influence te oil displacement of surfactant concentration in main slug

(3) ERERGYRBEN MM R W ,
EREHRGYIKEMN 0-2400mg/L M= AR WM R PR TS RN E 54,

B 5-4, NRMERALES,. BN=a4RPHRAENE, SEETURE-AHAK
HBHACR, LESWEIREE 1600mgL AR NRMNENEREEL, 28, Bow
B TR R R AT

A 54 FRERGWRAAIEHRG Y
Tab. 54 The influence to oil displacement of polymer concentration in main slug

0.35PV{0. 2% B3 +
1200mg/L REURER | 2%+ RAMES | 1200mgL REWRFE R B RACRME
#(PV) WK (mg/L) E(PV) (%)
0.0375 0 0.2 13.15
0.0375 400 0.2 15.03
0.0375 800 0.2 17.06
0.0375 1200 0.2 19.16
0.0375 1600 02 21.17
0.0375 2000 02 22.67
0.0375 2400 0.2 23770
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58 ZARTHEHRRLRIA

24

\

/

PR (V)

"

400 800 1200

1600 2000 2400

REWHRT (mg/1)

B 5432 BERAMRAAB HHR Bk
Fig.5-4 The influence to oil displacement of polymer concentration in main slig

4) FEREXIHEHBRORR

FREAPHBEHBEBHBRNTMSERE 5-5. B 55 MPLREY, ®BAE
BBy AR PV ¥, WMNR BOER, EEABE 035PV Zal, REERHERET
BaBST, (B 0.35PV LIS IR ERTEAE . Rk EERy PHE ERERA N 0.35PV,

A 55 THEXPARBHR Y%
Tab. 5-5 The influence to-0il displacement of big and small main slug
(0.2%RFAEN+1.2%k '
1200mg/L REVAER | +1600mgL BE 1200me/L REHRYS R ERE(%)

HPV) #PV) BLEEPV)
0.0375 0 0.2 6.52
0.0375 0.1 02 11.71
0.0375 0.2 0.2 16.33
0.0375 0.3 0.2 19.43
0.0375 0.35 0.2 20.58
0.0375 04 0.2 21.712
0.0375 0.5 0.2 23.30
0.0375 0.6 0.2 23.89
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5 L L 1
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EBRE AP

B 55 THREHIEGERAYWS

Fig. 5-5 The influence to oil displacemnent of big and smail main slug

2. AP ERESYBEN B R

TR E AW EBREN[.2%Na,C05)+0.2%(S) +1600mg/LPY X 0.35PV. FE
0.2PV REWIRE Y 1200mg/LP)HIR BLEOERE L, MMaTER & VBN IR
BN ER NS R T

(1) ERGYBERENEHAROEZR

A 0.0375PV ARBRE MBS Y EREN St E SHEME RERNHRME R R
% 5.6, B 5-6, FiRGREN, MESYKENMA, HhNEREWEF, BFEE
BN, A 400mg/L~1600mg/L FW EERBH T 0.65%, RAESWHIEX BB EER
Tk, LESYEEXT 1200mg/L /5, MRS, B3 1200mg/L.

A 5-6 WERSHEERA A iR ¥H
Tab. 5-6The influence to oil displacement efficiency of prepositive polymer slug concentration

0.0375PV BEYRTEE | 0.2%BEH+1.2%5+ 1200mg/L BAMGY | BERHRCRE()
ERGURE(%) 1600mg/L ESMWPV) BEEV)

0 035 0.2 19.7
400 0.35 0.2 20.13
600 0.35 02 2031
800 035 0.2 20.45
1600 035 02 20.57
1200 035 0.2 20.66
1400 035 0.2 20.72
1600 0.35 02 20.78
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R R S — S

Kt w5
8

8
0 400 840 12600 1600 2000
HEWIRE (ag/)

W 56 WTERSHAERIBG U R G Yk
Fig. 5-6 The influence to oil displacement efficiency of prepositive potymer slug concentration

(2) REVWEBREX P ERAENEH

AW A 1200mg/L, BB KD 0~0.15PV HISR A4 ni B B IE X = 70 5 & U UE v 4
REMNTMGRAE 57, B5-7. ABMERTRIEN, B ABRENRA, Bk
R, MATEEREADMME 0.05PV LIS, RECEMMIBHES., X Esky
BHKER - RME, BR8], ERirEREXDR DT 0.05PV,

57T MARSHEEI A RiGHRGEH
'lab.5-7 The influence to oil displacement efficiency of big or small-of prepositive palymer slug

1200mg/L AR EEL | 02%RIEN+H1L2%BE+ | 1200mg/l REWRIFB | REFRUCRE
EZPV) 1600mg/L. XA HANPY) EZEV)
0 0.35 0.2 19.7
0.01 0.35 02 19.95
0.025 0.33 ‘ 02 - 20.29
0.05 0.35 0.2 20.72
0.075 0.35 02 209
0.1 0.35 0.2 21.04
0.125 0.35 0.2 ' 21.1
0.150 0.35 0.2 _ 21.17
22 -
pe— J
% /
et
+
23
18
0 . 025 0.06 0.075 0.1 0. 125 0.75 0. 175
BB PV

B 5.7 W ERSWEE KIS R g
Fig. 5-7 The influence to oil displacement efficiency of big or smafl of prepositive polymer slug
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3. BAYE R R EN R R AW

(1) REYERBEREEMBCRNER

BEMIREM 0~1600mg/L MG ERSWB ECSEHMBREZWHO T LER I E 5-8.
K58, HEERRH, FREESYRERENESE = AESEOMMERERESE, M
ERCWREMME, RRRPESE ORI, ARBETHBERE LEERSCYR
FERIRETE 1200mg/L LU R R R M EE SRR, B BER S B AR 1200mg/L
FARGEREANSEN.

| £58 Rt EAERAA Wb KRN Y
Tab. 5-8 The influence to oil displacement efficiency of pestpositional polymer slug concentration

1200mg/L B EWRER | 0.2%%WEH+H1.2%5+ 0.2PV BAMEFR
#E(PV) 1600mg/L BA¥NPV) B S YIRE(%) R R R ()
0.0375 035 0 17.77
0.0375 0.35 400 18.83
0.0375 035 600 19.41
0.0375 035 800 19.9
0.0375 0.35 1000 20.33
0.0375 0.35 1200 20.68
0.0375 0.35 1400 2092
0.0375 0.35 1600 21.09
22 —

=20 /

: /

i

k-

H

b=

16
0 200 400 600 800 1000 1200 1400 1600 1830
REWRE (ng/L)

S-ER A B BUERE o BLE A R 6 Ry
Fig. 5-8 The influence to oil displacement efficiency of postpositional polymer slug concentration

() BeYEEBREN DN BHACRIEY

JEE 0~03PV MR SHEEMNKHARBRNAMS RLE 5-9. BH5-9, MEPTT
PEMH, GERSYEEE 0.2PV o, RERBHERMEE K, FERGYEREN 0.2PV
o, RUERIREMES 20.87%, HEEBRELERMET, RUCEREREIPIBIEEEAD
ERBENNDNGEKBEYR, HEBERBVIIHERESWEEBRE X/ 02PV.
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Tab. 5-9 The influence to oil displacement efficiency of big or small of postpositional polymer slug

1200mg/L REPWER | 02%FFEA+-1.2%M+1600 | 0.2PV BSWEFBR | BaREm
#(PV) mg/L KEMNPV) E(PV) (%)
0.0375 _ 035 ) 17.77
0.0375 035 0.05 , 18.71
0.0375 035 0.10 19.65
0.0375 035 0.15 2034
0.0375 0.35 0.20 20.87
0.0375 0.35 025 71.30
0.0375 035 0.3 21.54

2 o -

\

AR AR (0

N

16
QO 0. 05 0.1 0.15 0.2 0.25 0.3 0.35
BELAPY)
B 59 Rode R bR YR
Fig. 5-9 The influence to oil displacement efficiency of big or small of postpositionai polymer slug

4. BIBENFEHYRAE®

7E= A E B 0.30PV. 0.35PV Ml EmMAR X AN ARIBE N R K
5.10. W& 5-10, MEIPETLEH, JEBHEN 035PV B, FIFEFREE 0.1%M 0.2%
PRAGT, SBREMME010PVE, RERRBEMMEGRE, Hit, WRiE
RIRERMRE, RS TFERE035PV, EBF0.IPVHEBRERNEGE. HEBRER
0.30PV i}, RIEFIKET 0.1%M 02%MF &4 T, HBIBEMMEA 04SPV )5, Rl
ERmEreEEe, Bk, £68 S ERE 0PV HEAT, K# 0.15PV MRIRE
BATE. TARKERBGERE, BBEEPRERRRED 0.1%. 0.2%N 4 REHA K,
Hit, #EHBEEFRIETRES 0. 1%L HEHE.



FBAT WA B L WA A R i 3

Tab.5-10 The influence to oil displacement efficiency of big or small of assistant polymer slug

A 5-10 ZASBE KAk H R EHH

0.35PV LB E(0.2% FiEH + 1.2%R+1600mg/L. | 0.30PV B EE(0.2% FIBEH| -+ 1.2%,+ 1600mg/L
®48 ey
RER | BIHRE  ARX | GIRE | HRR  HEXR | ABRE | #FX | BEE | #5F%
& K e KA W /&3 Kb [ &3 PN g
(%) | 01wt% | (%) | 02wt | (%) | (%) | 01wt | (%) | 02wt% | (%)
(s) (s) (s) (s)
(PV} (PV) (PV) (PV)
20.58 0 20.58 0 2058 | 1943 0 15.43 0 19.43
20.58 0.05 21.56 0.05 2165 | 1943 0.05 19.96 0.05 20.01
2058 | 0075 | 2199 | 0075 22.16 | 19.43 0.075 | 2017 | 0075 | 20.66
20.58 0.1 2231 0.1 2272 | 1943 0.1 20.44 0.1 21.39
2058 | 0.125 22.4 0.125 2292 | 1943 | 0.125 | 2089 | 0.125 | 21.85
20.58 0.15 22.51 0.15 2303 | 19.43 0.15 21.89 0.15 2216
2058 | 0.175 | 2256 | 0.175 | 2308 | 1943 | 0.175 | 2236 | 0.175 | 2226
20.58 0.2 22.60 0.2 2311 | 19.43 0.2 22.65 0.2 2234
B e

Fig. 5-10 The influence to cil displacement efficiency of big or small of assistant polymer slug

-~ 0. 35PV:E0. 1958
-0, 35PVE0. 2458
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"
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0.025 0.05

0.07% 0.1 0.126 €.15 0.175

BUEEkb (pY)

B 510 ZAMEE Lt ih B R
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Fig. 5-11The influence to oil displacement efficiency of big or small of assistant polymer slog

BEN I RERMVFEERAMEENEMLREER. S4EATRER, MPEE
ZRBREN. EABRFRBRERNA
(1) WERSYEE: 0.0375PV1200mg/L(P).
() ZREERE: 035PV B 1.2%NaxC05)+0.2%(S)+ 1600me/L(P)-
(3) =BEZE: 0.10PVEF 1.2%NaC0)+0.1%(8)+ 1600mg/L{P).
(4) BHEESYERPBRE: 0.2PV1200mg/L(P).
(5) FRHEAEEPLIFREEEK 9BWHEH.

AL LE W
B AKEARE T ARBEENE S REARFEBRERLT, BRWT A

() BERBREER. REEEN. RAPRERLAUBERTBEE. EANIZAR
SR EBRESEAREE 03PV,

Q) RN EHEBEAEERFrRENCBRBEAN AR TR —RETATA.

(3) BATE AT LK 0.0375PV BAWORE 1200mg/ L) BB E+035PV =itk
B E[1.2%(Na;CO2)H0.2%{S)H+1600mg/L(P)]+0.15PV = JEBIBLFE[1.2%( NayCO3)+0.1¢(S)
+1600mg/L(P)}+0.2PV A HIIKIE 1200mg/L)N) SR S W R B + KRB K
98%.

@) BXREHEESFEESST, B 5RE ASP MR EFETR: JTHE ASP H#
2T, ARSI R, MARRERMEE DR ASP 4k RIEMWE F
Bl WO (R RS AR ASPUEAY N8 {6 5 sk o) )R B 28 AR TE B 2%
FEREREATH—SREAENNA, BRRERERNER. hlt, Rl
Hr AL B 69 20%001P, B E 30%00IP A6, - PRE = AHSRMNRAREH
HR.

(5) KIKMB=AE4NEERAMRIFBRETAEN 020PV.
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B A A B A A S e

(1)
(2)

(3
(4)
(5
(6)

(7

(8)

%

(10)

®

BT A R AR R B R R A R A I, RHRRERE R E A

FRE SR 5K 0 46 PR PR 4 - T SRS AR TR

BHANHSTTERES TSRS AMRE, MR, iR EAmK
HYERERAN BN, REFENOREERK, 47 R, mEEaE. W
BB SAE, FDHRSENS FREM, REEERN LR M6 LTSS
B 5 RS, TR @K OEERK.

BP0 55 B (Nay CO)E A RS HER 5 KK R i FE sl BB TR IR Aok . BT 58
B(NaOH) 5 BR(Na,CONE - EHAER, oS3 LR Ers R
ZNEASAEPESMNFERRE DA AWK ER AKX, SEE -EGENE
K, Rewp PR B E K 1{E.

ZEMPOSEERMERGHRNAERYE, SAMBRMRE BRI A8
WA, REIDBRERHNMREHRE.

ERARS, EMEEAPLKRERS, IEARTHERMERRGRE, hiEE S
IXBRE R I REFIREE, I TRENFERDE.

fEE T =AE S P &L RRE, TRIEAEMHRERBRBRSS A
R ERNARGRENMACENYE, BSART FMAERBEATEKD, @
F NaOH ROJETRTER, BFEREA NaxCOs: RIBME M FE RN, &7 K
AL O BT 1200 T FREEEW.

HE=AESARPHEBEHAN TRREBERMBEEYE ~ 8, EEERTRE
HBAGHFED TIHERNER, Ha0A8 TRBRENEE. TEAHMELR
P8 £5 T DA AR M S B B 25 29 2 0.6umol'g, K ZTTEE 13.6% MR B & .
BAWERAAWE. XEEEN. ROUKEBRLERMBERTRBEME. AR
HEWEERENEAR 03PV, AN EMSBRENEERPEENSRETAN
AT~ BREIEATK.

HARFEANEF AR +0.0375PV REYPERE 1200mg/ LN ERE+H035PV =50
F B E[1.2%N2C0:)+0.2%(S)+1600mg/L(P)}+0. 15PV =G EI B 28 [1.2% Na;COs) +
0.1(8)+ 1600mg/L(P)}+0.2PV R EWI(RIE 1200mg/LYT R S AP (R BE + 5 4%

0.1(S)+ 1600mg/L(P)]+0.2PV B A BIHRIE 1200mg/L)M LR S YR B E + i
A,
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AW RERMEZRBIWAHET EEMATLES T S NIRRT
MREERZMBE T T ESHERBARANES, TRTHETE, FHEANARE
AU RROFEMAEARMSEERZHER, KL, B AR RERR AT
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.
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