RPAT M= e
=2 VATES'E
AOSHIF A S FEAE = VR R H
ZEA%: BRI SC
HAE AL 0] it
Tk A TR
fRTHUN: 0 skik A

20070610



ADS TR R BE = RFE AP MR R R
wE

AXUEE  BEHEH, FRSEZEURERFALSRT o BEHME (A0S-h, A0S-14,
A0S-16, A0CS-18), HEHTFZKEKB TP . HAEHTT o« HRERLEMASRAR BTEREAE
FHEREMERNS . BREERRNAREEMS. RAELHEERE - BERBENHATF=K
Fm, 3 ASP RS HAEANARAEEKAERSITHR BHOTER: BFRE o HBEH
O¥—a 454 (RESHH 14, 16, 18) ZELREAAAM A0S RMatRANET =KX
FHORTEM, B ASP AR T KRR — M/AR &K SEBHEE: T A0S-18 SERER
BHEEARFHE, HASP SRARENREZHAKRET, T5AKEMRIFHAREH FREK
FHEEE] 107°aN/m. HH ACS-18 S EHEXHFH BN RA RN TRB BRI ENERERLET. X T
ACS-18 SEREFHREARARMETHSHRONIRHFER IEREE, ERT=0ERA.
HOEMRREY: EAKBBARAELT, A0S-18 SEREEHM L TN RMGEHERNERT
LHRERNE 20% 4. AFANTRE=ZXEZENEFRERBRAFRAMNEN, AHEFHT
=REAEHEARERK MBI ATERS .

X@A: o BEBRE: AFZRURRAGIL: EREEHEME: ASPER



Study on the Synthesis of AOS and Its Application in EOR
Abstract

In this work, alpha-olefin (carbon number 14, 16, 18) were used as materials, the alpha-olefin
sulfonates (AOS-h,AO0S-14, AOS-16, AOS-18) were synthesized with applying gas SO, Film-Reactor,
and its application properties in EOR were studied. The first tests were the alpha-olefin sulfonates’s
synthesition: by studying the factors of the reaction and analyzing the result, the optium synthesition
conditions obtained have been proved to be feasible. Then the synthesized alpha-olefin sulfonates were
used in EOR. Their properties of interfacial tension between ASP system and Daging degassed oil were
tested. The following results were obtained: when AOS were mix-used or only used, the alpha-olefin
sulfonates which synthesized in lab neither with mix alpha olefin which made in our country nor with
simplex carbon number alpha-olefin imported were suit for EOR. There ASP system can’t making their
interfacial tension between ASP system and Daging degassed oil to 10 °mN/m; but when AOS-18 mixed
with post dodecylbenzene sulfonate, its formulation which was compatible with Daqing degassed oil was
obtained, their interfacial tension between ASP system and Daging degassed oil is on the order of 10~
*mN/m. And when AOS-18 mixed with post dodecylbenzene sulfonate, the system can be used both with
NaOH and NaCO;. The stability tests of the mixed system showed that its property was steady for EOR.
The coreflooding tset showed that oil recovery is increased by 20% under the condition of Daqing field.
This work will be increase the source of EOR sufacetion, and be propitious to EOR technology estending in
Daging oilfield.

Key word: alpha-olefin sulfonates; gas SO; Film-Reactor sulfonation; post dodecylbenzene sulfonate;
ASP flooding
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SO, S F M MM TRESHANE S BEFRTUEAE, AEIEOREAR
HENBAL R PSR, SRS TR R R MARE, BAERHIE (150+2) C.
(3) BRILRNHES

BEARLR N B R AAR B EOROEST—, LAHEME 2-2 Fix. BER
LR REB 0 LA AR S, FNOHAHRE, BahBnminsen ke
BEAAT: SELR/ FRSTESOMMITFRAS PRMOEESSL, T2 09
5= SUURARL BN AR EREBRBLRN. ERALSHAES RTINS
ZEBIAZKR (RPR), E= QAR RS 8 ASRAT i, SHPE R,
KRB R K B T IEM, BT AWML, SO ESHENWR RN BIZ,
AT TEA RS, 05 T L albM RN, ERTSBRMN. [, BAK
10 S REAR A 38 T SRR R, ZERE K 1. 2m b Q0%LL LA MR E T
RR. RISSSMERIELEN, RBADK, UBRERLRMRBOXRRNR, ¥
KA FHEEARE: FBBEN 20C~25C; FEREMSY 25C~30C, 82, &
PUTHA R BT, BT RMIEN, BRMLH TRMNEERE, BEAHE
EHEHARLA BB A, MTTEE T BT MR IR AR MR
(4) BB

ANBALER R Y AR . RESSME. RARKLAUR R
WL, RN . SEHRZARNT AT RNEANY. EELSRERENEST,
ELGEK KR E, TTRM o SRRRLE. B ER LS RER KR, LUEH
BALSEILE, BERSYSE.
(5) KBS

PR AR R IR, BAERBTESEE, RILAEaLake
B, BEERHETHT. RR TR I 0 TGRS B AT R RK MRS, HEP N
S, it AN R 28 Y AR B T, TR R REA R & Ok B A Ak
BEREA S, KWBREERL, SHSENERSENS, BARKIENBER
KR .

KA LdAREE, S RNEESHE. BRI KWEERHEZEENE
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KEAMFRTER LS FaR Y

Bi#tiTiR%, UEREREAXNELEDSE. APLHU AR S BOZWAE,
HATRR FFHAL.

565k
KPR =

)
b => KELAS

2-2 BUREB/TER
Fig. 2-2 Sulfonation reactor sketch map

2.4 hFE

2. 4. 1 B SR

KRR A Cale MR, s vE RRE EL AR BIL b A ASTMD3712-78 5
TR, Rk (30C~60C) srivdi. TAKTRH. T, TKLE. RABENE
RIREI Rt

2.4. 2805 R

HESBLNE, BACYRELYSRREMSE. KAEEHREREMS
EREFIATHOBRBLRENYBLUEFTER, AR T SHH%ERE. 55
BERA 2-3.
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B_®W AOSHIEM

i

v i ]
o Py
,
| ,
BB XL
T | ' B ELY
i
' B e BB 27
LERE WA ety
& T

R 2-3 WA B HER
Fig. 2-3 Sulfonate composing analyse and abruption flow map

(1) EMELE.

ERIEH A YRR M R Y 24— e L BIBREF A o br e i . FRELAEL
B4 og (H A T EEEMERP, B 100l RAZEER, HRFTHTEBIHCEER
MO IE, EERPHAEYA Snl HIMEANA MBI HIER 3~4 K, WHEE
BT H—Fd, BEEAGH. B8E A EYHER AR —EZRA 110C~120CHI%
FHEE (42h), KEFHEXNAESE, ATAHELIESR:

EHHTE=(HTTED (g) +RIME (¢) I/THRFMAREX100%
(2) FEHYRRGEL IS B

LAfgsein 20ml IBAE (50%RAME—K, KR MHEMERER, ¥B25R
Wi, AERRERER, ZERBHENRAGHL. LEHEGH, TREREH
EEO=AME ] F.

ELERBREBRINEES P, AEERN SRR AR—KERER, TE
BAFBEEE ] &, EEAKEEEMNRIF, BRERA, HE. FEEEDHE
WM S E.

EHYEE (O =DRIHEE (o) /EHYHIAR (g) 1X100%
KU MPEE O =DRIFEE (g) /RREYIMAR (g) ]1X100%
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ARABFRTER LT FRR L

2.5 HR5itE

2.5. 1 JR{L R pLER .

o #2550, RN EFREMR RN . REESENPBEE TG, REZERSE
THB. ATHER. BRAEAFEABERBNE. XRNSEITRTNT:

R-CH,-CH,-CH-CH,-SO;

R-CH,-CH,-CH=CH, + SO,

R-CH,-CH,-CH=CH-SO,H
R-CH,-CH=CH-CH,-SO,H
R-CH,-CH,-CH-CH,

—so,

R-CH,-CH,-GH-CH,-SO,

R-CH,-CH-CH,-CH,-50,

o -sultone

R-CH,-CH=CH-CH,-SO,H
R-CH=CH-CH,-CH,-SO,H
R-C H,-?H-C Hz-lc H,
” : O—— S0,

mm

8 -sultone

R-CH=CH-CH,-CH, SOH

RCHCH -CH,-CH, SO__II:: CHCHCH CHCH -50,H

RCH CH, CH lCH

SO ¥ -sultone
SO0,—0
2 6 CH,S 0O, CH/Z z ?H_R di-sultone
R-CHEH,S0, R—&H _CH,
~0—850,

«fERE SO, LR AER LR B EARNBRAREA AW, ETER _RFEA
NE. HEFRME. HE_FERE, Bt o-RRRAeEYHaE%.
o R BRRE A NaOH R A UGB RRR 2 :

R-CH=CH{CH,)7SOH + NaOH ——= R-CH=CH-{CH,)=SONa + H,0

BABE BT NES TSR, BAMATAKEPMRA, B%FHRMNERK
WITER, H#ITHR. BABREREEG THRKETYEEREESREE LMD B
HmEHML, BEMR, RMEFEEN, £ 100CU LM RAERBEKRE, REH
PR N TR -

R'CH=CH(CH,), CH(CH,), SO,H R'CH=CH(CH,), CH(CH,), SO,Na
SO,H SO,Na

NaCH

15



B_E A0S A

Sw
~CH;-CH, —— R-CH(CH,),CH,SO,H R-CH(CH,) CH,S0,Na
R—CH | HO l> 100C NaOH 6 n
~0 -s50, | —— H

H’O\H

R-CH=CH(CH,},SO,H R-CH=CH(CH,),SO;Na

FRARE N —RERA BRERE A T AR ERREERRR LY, S5 _Hmu4
RS TR AL

Eik, o-FERETIE, FRKBTYAREFRE . REFREARLSARE_
BRI aTREY, REMOABIRTERIL&AFKE M.

2.5.2 RNYIRER LRI ™
g 20
BERN (C): 50
FEHSH (wt%):  4.81
SARIZERE (C): 15012

X241 REMBRLENOER
Tab. 2-1 Influence of reactant mol ratio

. LAO 2 SO, HE BELH EHY RS Emik
(mol/min) (mol/min) (n:n) (wt%) (wt%) (wt%)

1 0. 1611 0.1128 1:0.7 66. 86 25.98 1.46

2 0.1253 0. 1128 1:0.9 70. 22 17.33 6. 85

3 0.1074 0.1128 1:1.05 89. 37 3.20 2.50

4 0. 1025 0.1128 1:1.1 86.67 = 3.74 3.90

GREY: LHMEFEEN, EHYSEMRREERNAS, JERLEERE
—EEr B R, XEETERE/ANT 1:1.05 6, BI85 0 A EERE 2 14,
R E/LF M. BEREEXT 1:1.05 6F, AEMGETR, —HEEVEH
. BEHEEEE o 25 S0, MRS 1.05, B SO.MABEARHITH.

2.5.3 BLEEMRW

[ 58 R 4
SRERE (C): 150+2
FHREK (wik): 4. 81
R (LAO/SOs(n:n) ): 1:1

HRERRF 2-2:



XEEMERTRAL 2B

£2-2 RLBREMEM
Tab. 2-2 Influence of Sulfonation reaction temperature

LR A &Y KL p /¥

RE&S ) (wth) - (wt%) (wth)

1 45 80. 02 : 9.03 1.51 -
50 84. 65 " 6.15 2,56
55 83.39 5.76 2.60

RRERERH: o -HROBLRE SOCHBRAHBKRE, WA _HRRTBRE M
REFAE, BT 50CH, HHETRE, TRERESH T « BEKAML, AHEH
THLRME. EibE SOAERMERT, BEUASEHT S0CHE.
| EELRRBENFET, ELEKRENE, o HEELERR. ERNPE
B ZARRIEK R R (6]

2.5. 4 KRG E W

BRI RS S SE A SRR SORSEATHIS P, REBMEOHERTHSH
AN FE—RBAKFREES, FHEERAEBESBRERE 0. KREERS
WK ACS R AREKIREFR (W% 2-3).

% 2-3 KRBEARAENRER
Tab. 2-3 Relation between hydrolyze temperature and remanefkf sulphur-lactone

KRR KR e BHERTR

HEHS T ’ (min) (mg/L)

140 20 o968 -
140 60 327
165 20 ’ 200
170 20 80
180 : 20 20

[ LI - N S

2.6 KB/

(1) ®f SOk o MBI RHLERM L T VPR,

(2) EEREXRA SO SRR o -8, BLEMFRAR, HHHRTERL. B
HBERE G KBEENRE~PERY. KRB, TIEEHER. EZES
BEMIERE RS T A S0, BB o -BRMBRET 25,

BUL R YR (°C) 50
SO, SIRIERE (T) 150+2
BIAKEE (C) <30

SO, S SE 5%



B8 AOSHIERK

BE/R H, LAO:S05(n:n)
KERNEE(C)
KW Sz ML B (A) (min )

1:1.05
170
60



KRG ERTIEBLEdFER X

F=ZF HNAASHTARMEZTEESBRAKENEAHE

3.1 REMS

KK AERSHFTRA ASP ARTH, AARRED: ()HBBEKTLE
& (8000mg/L 724 ), ML FREFEAABEAEIKNTER: (2) Ca”+Mg" BEME (30mg/L),
BERMEHRAAZERTRE: (3) HLETBE Q0%ESR), ME-TREEHHN R4
YIRB R AR, (4) MEREE (45°C), RAVARHARMNARKEERRS: (5) #
TIRMHEEN (8npa. s~10wPa. s), EBREZFINATHRESVERRER, XD
RED. TEMERREHFFEEANT=caa¥. Bit, aNTERY, BS-HHH
—RMERA-REWZ R EEHEARLR, AKMASSEHR, AHESL“NL"
FHIeR, FEARABEAHZEATIEAT HiRRHE.

LG ERH K A0S BRI AT EFHERERRR LMD TREMELN, &K
B Bz K itAT T AR, SRRNE: XA 50 ACS fERILREEHN, S
BHRIER, A0S-18 TTLAR AU ERERBIM L, BENRMACT th R aEnT LIAS
ZAREBHFARER, MTHEEZRREVETRERBRERANEN, RNBH
AT=rmEGREXKMBHA#H—F KEEE.

3. 2R —RERNEN - RAV=TESEMAHIBRR

B—REBREA-RAY=nE S EEERKENRES VRO ER LR ELKN
ZRKHFHA, TERFEA—MEE, BYREANBER. HO0EEERRKEHEN
B R R A MRUCER, SRR TR RS N RER TR, WUEEH
HEELNERFRE MM, TR T EhREE, 8.

N, =E, xE, 8, *V,[B, (3-1)

A N—Fml 8548,
E— Wi R,
E—s R R
Sa— ¥R IR MR ;
V,— LB,
B— i E R,

EHaLE-HRAMNBAHRAMN—KRE, B—-REUBHONELDHITTHRA
RS, REEEF-REPRONEBESRE TREHNED: TZTE 8B
Bl LA Z AR E£AR.

EREV —RRGhRESEMEAEKAEKS, FetdTHS Rl a
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B=EF FIM A0S AT KKHE = LR & BB R IERE

REFITU R A 2 R R B A R 2 (B ZEPE B R, T ATAS B RAF SR B . 1
Lk, LRI T
(1) HEMMOYCHEES . BERSHESH (ASP STHAHER) ZRAMRERNEEHE
BXREMIERE. 8TFSAH4hRS B MERNSERATHK S, S8 HBNE
SRR, X, ERNIEER DMK ARAKMEE, EHMERRERERIF
FiE BT K KRR, HAERNEmEE AR,
(2) BRI ROBHEM . ERMELEA RS, BAEHEKRHERY
h, BFSAESAATEMTSARTHSERAEN, FUSER CSRgak
) TAKREEAEHE . R, HFRELESTEXRMEG, F=TREBRT
BN BE AT WEEA KBRS LG, R8T HHNE, .
(3) TEEEREAEHEMERENKE. ETF=REAHRNHANN, TES
HREE, BEESHAEAREM, §4ARTUSERMES A RENHEEYRE
KPR TIARR, FERRTBMERE NS, FRBEES KEERRE.
(4) TEHAL. BTFRARMEENGTEMHAL, FHEAERYKBHDR,
Bk, SEEARRTERAHERKRASBAALREG PR, FEA 0 MR
REMMESTERE, MEAR CREAHR) BEHEILENME, FTRETE
HRE.
ERESAREHONBLRESR, GTH. B4Y. REEENEANEmIE
AR, HEEMASP SRARAERNEHIE, XBHIREESEN, EREHT
AR

3.3
3.3. 1 BEdh. R AN S8 .
ADS 5% 8%l
B AR HLAS-1: REATRERM
KPR 7K R <R i« KM AR —
NaOH: » AL E] FETHAEMTIHER A E]
X4 Tk ™o b A

TEXAS00 &Y jig ¥ Hii8 57 i 5k H4% XEMEAAE
3.3.2 REKk AR e
Ak SRR
BERE: 456C
& Bl El: 2h
A AK:. KKMARXM— [[@EEK



AKRGHEFRIERL SV FLMR Y

EEYIREE: 1200mg/L
HEARK: 0=524x10" x Apxd*/T? . (3-2)
Ae: o FMHKAD (aN/md: Ap BHEEE (g/cm’);
d— R E R T—&% (ms/Rev)

3.3.3 A0S A EMEAREHRS

R4 BIRA T A0S-h, A0S-14, A0S-16, AOS-18 REEEFHMLTRMER
FTSHGHMAKERANER, MAEIREPE—F A0S KRR A0S Z @ HRER B G
Ak Z EREKALPEE. RRTXHIERLE 3-1.

% 3-1 A0S hER @K NIMIE
Tab. 3-1 Interfacial tension of AOS system

AOS R R §=0.1,A=0.6  $=0.1,A=1.2  $=0.3,A=0.6  $=0.3,A=1.2
AOS-h , 2.21x10™ 1.51x10" 9.91x10™ 5.28X10"
AOS-14 7.23X10" 4,12x10" 5.83x10" 1.61x10
A0S-16 2.10%10™ 1.64X 10 2.02x10" 3.94x10”
ACS-18 1.58X 10" 1.33x10" 1.12X 10" 1.05x10™
AOS-14:A05-16~1:9 6.33%x10” 5.42x 10" 2.31x10" 2.52%10™
A0S-14:A05-16=3:7 4.51x10 2.38%10" 6.21x10" 3.22x10"
AOS-14:A05-16=1:1 5.14X10 7.01x10" 6.11x10" 2.04X10"
A0S-14:A0S-16=7:3 3.58%10™ 2.65x10" - 4.16x10" 3.22x10°
A0S-14:A0S-16=9:1 1.21X10" 2.58 %10 4.69%10" 4,21%10"
ADS-14;A05-18=1:9 3.47%10" 5.39% 10 2.38x10° 1.60x10™"
A0S-14:A05-18=3:7 2.48%10™ 1.19X10™ 7.90% 10" 3.47X%10"
A0S-14:A05-18=1:1 1.88% 10" 6.96x10™ 3.08x10" 2.72X107
AOS-14:A08-18=7:3 2.18X 10" 6.42x10" 3.40X10" 2.63x10
A0S-14:A05-18-9:1 8.51xX10" ~  5.63X10" 2.48%10™ 2.54X107
A0S-16:A05-18=1:9 2. 72X 10" 5.80% 10" 1.29%10™ 1.88x10™
AOS-16:A05-18=3:7 4.19%10™ 3.58x 10" 3.69x10” 3.03x10™
A0S-16:A05-18=1:1 1.83x10™ 2.54X10" 1.79x10" 4.72X10"
A0S-16:A05-18=7:3 3.63x10" 8.51x10™ 2.97x10" 5.46x10
AOS-16:A0S-18=9:1 3.35X10" 8.41x10" 5, 77x10" 1.34x10"
A0S-14:16:18=1:1:1 2.28x10" 3.67x10" 3.27x10° 1.73x10™
A0S-14:16:18=1:3:6 2.61x10" 3.36%10° 2.28%10" 1.54%10™
A0S-14:16:18=1:6:3 1.21X10" . 1.00X10" 1.79x10™" 1.05Xx 10"
ADS-14:16:18=1:4:5 4.12x10" 3.98x10" 1.39x10" 1.42X10"
A0S-14:16:18=3:1:6 3.30x10" 2.44x10" 1.72x10" 2.54X10™
A0S-14:16:18=4:1:5 3.58x10" 7.94%10" 4,52x10" 3.69x10
A0S-14:16:18=3:6:1 7.51% 10" 3.19x10" 4.53x10" 5.85X10"
A0S-14:16:18=6:3:1 2.26X 10 4.26X10" 1.14X10" 3.98x10"
A0S-14:16:18=5:4: 1 5.23x10" 8.20x10" 7.51X10" 5.93x10"
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& FF AOS BIFARKME LT ARRS KERMARS

H: BP S MABFRPREEHROKRE (vth)
A— MR F P NaOH R9RE (wt%)
A0S REARPHIRH A RRLL
MARRERM— RBEAKER
FEYRAEHR 1200mg/L

3.3.4 A0S 5HEiREEERRE HLAS-1 B

A ERAR L BT, S A0S g FAIRT > FRAGIE, ToibRAMA S TR
B BT R AD 7 4B B itk 2 18] B T 7k 1 i BB
, AEH TV LFERAD, EEEERIXRTMELAOBSYAARL—HRESHE

MAAY, BEREFEAGROMEEET TN A —REEER0EE, ATRZ
% “REEHNZ AHHEER (synergism) 7 . @TLFRAMERNE. STH,
WTHADENATRANENPHREEE (NERTHSEERER IFT &L,
R R e A 2RSSR, KA —ERNRAEENETRERL
EHER, Hi, HAXTEEA0DRNE, ERFRARNNEEEHENH#TIRE
R ZBERER, EERFBTESHRTH. MAMBRLEFEZBLOHRLERE
B, ARHRENREZHTENER. REXRRENRRETRS, BEWBAHN
HAEKRZGHE —REEENEROHESEERT. BEFREEENREEFREENR
IR T AR LMARES, BETRESHE, FntsmTELe, X
FEARNSHEGE. FERTRHEREHN. REYEFREEEMN «3ME”
ME T ENRREES, BREKIBEI— 4EE. ARYNEBREEHRHR
TR TR AN AT R Rk I BIREE R 3K BB B VR R R R R
K1,

ME WA EY, BEREN Co~Ca EAMEREEHRAERENTUSRE
AEHHBHEBERLEATRANAE BANCAERENEETEMETSE,
KEBACLSEAARATEFTNEREFHRENME FAERERT MK A%
SRR, BN, SREFERELHNFENEENEEMTRMEANERYE, 1
HENERART LEEET CHREETSRRER) HAGEE. KEEFHIRK
A0S HIBHER TR AR M EEREME LAS, Lﬂﬁﬁﬂmm%ﬁ,ﬁﬁﬁﬂﬁﬁmﬁ
fe. BRI A0S 5B RBMM T HR.

(1) AR XAY LM EREERI L HLAS-1 (R RF5) A TR R HHi 8
AOS-h, A0S-14, A0S-16, A0S-18 ERIZARMAMEIK S, sras® T kiR
KA ERNE.

BB B RERE o A M A0S-h Tt B BB TR S HAS-1 B
A, BEEAE A REHAEE 107 KBRS, 7EFLEA Tk Rk ST
EH 107 @, FEBOS— o -HRER AR A0S-14, A0S-16 ZEMMMERIERS
HLAS-1 SR R A th FL A sk RIS A A S 107, BREE B4 HAE 3-1. B32 &

n



AEKAMERTERT S FERY

3-_30
E
-4

E
k=
H
=]
S
£
=
£
B
¥
=]
B

01

0.01

0.1

testing time 2h

10 20 30 40 50 60 70 80 90
AOShiAf%

M 3-1 A0S-h 5 HLAS-1 IRREXR h Tk hZm
Fig.3-1 System interfacial tension graph when AOS-h mixed with HLAS-1

Ll L T 1 ) L)
surfactant concentratioi 0. 2%,
-------- NaOH-concentration----—-----—---e---4: 0%; -
polymer concentration 1200ppm _/
"""" oil-and water from-first-oil -
extraction factory /
......... testing time. .. .......... 2h

10 20 30 40 50 60 70 80 90
AOS-14fIm AR %

3-2 A0S-14 5 HLAS-1 T RFEK N T HEE
Fig.3-2 System interfacial tension graph when AQS-14 mixed with HLAS-1

b



B=F FAH A0S #ir KK B =8 S BEF kRS

_________ !—O—D.ZiLl.u'bI

E

2

E

> S Y S

E surfactant concentration 0. 2%,

B NaOH concentration 1. 0%,
polymer concentration ...1200ppm |

. . 0il and water from first oil extraction
factory
. testing time 2h

01
10 20 30 40 50 60 70 80 20

AOS-1689 AR, %
B 3-3 A0S-16 5 HLAS-1 ECR B H I LR E
Fig 3-3 System interfacial tension graph when AOS-16 mixed with HLAS-1
(2) ZEAE R AOS-18 55 HLAS-1 HIC/S, TRk ERERER S, BHRBEA
MR EKAERE 107N/ RS . MiLLRLAE 3-4.

surfactant concentration 0. 2%,
NaOH concentration 1. 0%,
0.1 1 polymer concentration T 1200ppa

factory
testing time

O'O‘W' ‘\/" """ ——0.2% 1.0%

FHEFE ), miNm

0.001
10 20 30 40 50 60 70 80 o0¢

AOS-18HIIA 1.%

3-4 ACS-18 5 HLAS-1 EEREK N TEILmEE
Fig.3-4 System interfacial tension graph when AOS-18 mixed with HLAS-1
147 A0S-18 5 HLAS-1 ERCMFEIK DALk, EEAT4E w7k SF 5k Ex BE
KOEEARMIHBEEME, B4R LA 3-5.



ARBHFRIEFRLSYZHRX

0.001
0.6 0.8 1.0 1.2

M 3-5 A0S-18 5 HLAS-1 AR 2 R EEHBLE
Fig.3-5 System interfacial tension graph when AOS-18 mixed with HLAS-1(2)

REMASR, EFEAERIREND 0.1% BIKREND 1.2%8, K66 FEK D TR
107mN/m; ZERSHEFRRAEN 0. 15K 0.3%, BIREN 0. 6%, K Z AT EHK S B
107aN/m, TOTEMTERE P RISERE MK REsK 9 aTA S 100N /n.

(3) BT EARHARAFERASEBEENFEREERE, AERPIAR
I C#t—FREERAEELDRERE 0. 05%6 AERENRUE, MANRTHES

i £5 B ./ 3—6.

miNm

FEHh.

0.001 4

0. 0001
0.3 0.4 0.5 8.6 0.8 0.9 1 1.1 1.2 1.3 1.4 1.5

NaOHiRm. %

3-6 A0S-18 5 HLAS-1 MEGER 2 PMARIT ¢ BTk H i 2m
Fig.3-6 System interfacial tension graph when AOS-18 mixed with HLAS-1 and assist surfactant C
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F=F FIA ACS i ITAKMEZ TS BERH RN ARE

MNBEAERPATEH, EREMRER 0.05%~0.2%, AEZAARENHEDR &
B RREAPSEADKDEMBEEAR, ERERREND 0. 05%, ERFBEAT
KA RIS 0. 3%~ 1. 0%, TEEAIKEN 0. 1%, KHBEF DK HINEEE
% 0, 5%~1, %, "

Bk, BERHRRENAR, SRERAEKHOBMTEBENA .

(4) MEHBERHE— PG, ARBITETRENANEFER -3, 34
AZMAEHBEFEKHMAERTES HNEREXBRAYRENE=RAZ N
P R R, QAR A (5=0. 1%, A=0.6%), (5=0.1%, A=1.2%), (§=0. 3%,
A=0.6%), (5=0.3% A=1.2%), #Fi&XE 107oN/m FBEREK . BREETLE
3-7.

0. l - . - -
mrfactant concentration  0.1%,0.3%
polymer concentration 1200ppm

0.1% oil and water from first oil extraction
—=—0. 3% factory
'S 0. 01 Assing sime - 2h.
[ .
: .‘_—\L\./.
o )
=
o 0. 001 e :
0.000!
0.4 0.6 0.8 1 1.2 1.4

x, NaOHiRBE, %

3-7 AH-3 (a-HERMBMERRFERN NEKHHLMA
Fig.3-7 System of AH-3(alpha olefin sulfonates surfactant)interfacial tension graph

3.3.5 AH-3 (o -BREMHAT) EREREHFHALRIEENE

(1) FERSERB LM

BRPHHHEANES FENBHREEER, ETHE BN A ARRR GEN
B) #AT T PEREX A%, HIMLRE S RPaE RIS Bh LR ERZ —6, KR
R K SR TR I RE 7, R0 P B R 20 R IE TR BE 4y 0. 2%, BRI 4 0. 6%. 0. 8%.
L 0%, L. 2%R9, RIBARLRTH: T AH-3 SRARFRETHILNEERD
KAMBRBEG T REMRARMATRER. MA%IELE 3-8,
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Fig.3-8 Influence of solvent to system interfacial tension graph
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Fig.3-9 Influence of butyl alcohol’s dosage to system interfacial tension graph
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(3) M3 ERBREHN=THEFRZNRERAEEER R
B SRMEMEN0.3% (CABIRE). NaOH 1. 0%, FKAYRE 1200mg/L f1E &
R (ARM— EAGKRS) BT s THREDEPREERAK— Biag RE
K71, GRRALHT 3AAULBMKE, fEKH—EEFEBRTEH. MALEREL
B 3-11.
(4) ASP R R 1E:
iR FIE AR A RIRHIN ASP A RZE 5T~45CRIKHET, 7 16 /MHEEKM
NER, BREKALTIRSESE.
(5) AH-3 HEBRERNE
HERmMERFERASC~45CERA 1000mg/L~10000mg/L fAINaCl 7= 5
SHCED10%.
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Tab.3-2 Data of the coreflooding tset

woRT AW X K L% 3]
ASP R Cem) BiER Mg RlE REdE prdi g3
(10’ em) (vt%) (We%) (wt %) (wt%)
AH-2 P2.5%X30 120 9.8 48.3 69.2 20.9
L4ERGSiFiE

EMNHRE B HEHREN, 7 TEFEHRET ZULSUIER, B, &
MR B RRULRALE R RS . REEERAEAFIS. ERL THERERL—H
BESRMOUR KPR S T, A TEEAMKREH, aNBIAR, —BIrRETK, R
HFRAKURAMFFARE, H—BIAETKITE T, MEGERESREKE. XHES
AT RIEER T TRIER, AAXMNHFASTEH. FKEB T LR BHRIIE
RET. RITURAFEHFOREER. RAEHI—REITH. B HARE, X
BREHTREER. X6, MROFELH, BUTUEESHAST.

ROFEMERIX 5T SRR LK R EHEEHEF, TIHRBIEAEEREX
e, EH AR REAN S FRERT BN, RAMEREEE 8~20 KET
MBS TARERTESLER. ¥ TRRFIMEEREEER, K J. Rosen XMARIFEM
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ELHORAFENGFEKDEOORERT TROFRED, Bl TEMRAFRK
. HREENEAHFT, BER (B mRIMABUTHFARR:

PCy =|-AG o, [23RT I m + K, (3-3)

AP nAREPRETSHE (0+1): KAFEH.

BRI, HERT PCREEEFHETRETENZEREY, CHERKER TN
MK XANKRAX — LB T BEFREE TREE M NRE Ry ERIERN.
FMEKEFMM, pCalEHK, pCoEBK, REEHAMETZOWBRKN TR, il
AR REERE K A DK .

FEARR P, CUREEKESFA 14, 16 71 18 (1 o -2 & ) ACS, BHKEKE
AR, SRHEGEEANOFRBEEEIMAR, FeLREFAFTEBMEEXR. MT
RBFTAMAFRERR, REFOERERKM A0S-18 BEMREFEENFRTE M
7K f8) () 57 1 3K S8 Bl K.

3.5 RE NG

(1) SHFRRAFTHHAK, EF-RE LA SR A0S RO — LAO S LAT A0S KETE
PE) o 72 0T {58 e 7K ] 0 S5 K A B3 107N/, FEREAE K SF K ) A ) 107 °uN/m RO

(% ¢

(2) S5 ACS SEREXMMEFRMEHE, T{EmKEFmAKNIEE 107N/, T
BERRENMARITRE NaOH K 55H NaCo, Bl E—EREAMERATBEATEHEK
He
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A HIKBRE(C) <30
SO S AFWE 5%
BE/R HE LAO: SO, 1:1.06
7K A8 S i B (°C) 170

K A% Jz R 1 18] (min) 60

. BARRY, EHRALERES: - HRHMEATEBAF=REMT: o
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107° M BE oN/m M REHK S .

. BT B RRETHERRER - NRE oS, BRO=KEHRE SR
B AR B 3E0E NaOH 444 T a1 Mk REHK A& BIBIE, R 7EBR NaCo, 77
ZE 44 T LU K ST DIE S 10°0N/n. HRFSTEAN 2o B i AmR
B REASBRA R GE .

. o RS SEREXHN TR -3 KRRER HBE ASP AR
EURBRGFARENRRASEREYN: IRAROBERTY, SATHEZKR
iR,

. IR RR Y KR HR AT, AH-3 15 R RHCETT LR 2055 .
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