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+ e FE B BR AN (SDS) | Tt JE S Ak R A0
(SDBS) . T/ %e sk = H SLIRL B (CTAB) kRSN,
2 2l AT Tt S B0 AN A PR W) 5 o S 1 SR A
gk (OP-10) (fb2ral) (el 20 (Tl ) , it
TN AL FA BN R VR R (36%) , DU )1 U B A2
A BRI T EALEN, el B pRr T ARk
WA RAF] LB TFIK,

ZNN-D6 75 HUfig % 26 11 .MOD.QJ-3S $iit 41
v, T 5 IR T AL AR A BR A R PHS-3C 4 pH
I, AR R B0 A FR /A 7] ; Haake MARS 111
RIS AR, PR E PR G R B A BR A A
1.2 ERIEHZE

(D) GFE AR R H5 o BUE K, FEREHE SR
A 0.15% Na,CO; | 1 %250 224 A e 1 2 1 1% 1
I, £ 1000 r/min @& APE 10 minJ5 45 H

(2) MR 5 RAE o DR A 1 I8 22 P g Il
TR 2 G L AR B A S HURE RS B T LB A ZE 2
LR A I R O AR 1 O B (AV) B
(PV)FIBh P11 (YP) S5 A S5k . Q58 #E A 1
PEBRIMN « 76 20 I R v i AT i 20 B50CH 2% 19 41
AE4M, 7E 1000 r/min FHCHEYA), #E S min J5 IS
PRER BH TN SR AR IR AR 254, Ui NaCl
Je R AR A B A AL 3 (L) AR L i Ak 1)
i ER 1 RE -

_ AV, - AY,

2 ° x 100% (1)

0
K, AV AV, 43 B FRR I A BT e S e Ak
B FE WAL RE , B07  mPa-s. QALK R I fE
DR ZEREFE T 17 S AR N I A SRR ¥ W, 1] pH
TSI AR pHAR , S A4 pH AEA 2508 5 S
TR 0 R 1 R SR A AR ) AV PV RN YP A AR
SH0 . LG IR J5 I A8 S 80 AR i B 1 K
IINRAE G TR AT R T i . @2 IR R T R
REM « SR e A it A2 ARG TG 4 F 7 BRI I A 4%
FEUR AR B B 5k . FEE40 mL ZREE IR
PR i (B F7 PN, 15 B A 4 iR 3 2R 30°C .59 1)
B 170 57 THEHEJE N 2.1°C/min, i 5% 140 °C L[
PN 9 AL A B B TR B 0 A8 Ak, DA R R IR A

140 C I (9 2 BE AR X T 40°C AR B R (o) FAE L3
TAR A fE -
a=%><100% (2)

40
o, AViio BT AV 53 00 R 98 38 AR 7E 140°C 5
40°C I FEMEE B (mPa-s) . JH 7S iEsE 26 B
SERAETRARI AV PV YP, 16170 s F , FHIESE 7
P ASCIN R A T A ) 6 P B B R AR I R

2 R 5HE

2.1 BAARFREEERSHAEREHRITERE

K FHAS [H) € B2 (19 SDS . SDBS , OP-10 il CTAB
il A8 SRR , FH 7S T8O b B I S e i A 1Y
AV . PVRIYP, G5 LR 1~ K4, IR AV K
A I 2y Bt 2 T 9% R0 o P 3 T n K (AN ) 3R
T TG P R (R G R R TR o T AR AV 118 25 T 3 4 75
e BE AR B 4% T R 0 B I . CTAB>SDS>
OP-10>SDBS. H: rpife BEAfHi P 5 55 119 SDBS fil
1 0.1%384 2 0.5%) AVALIE AN 3.5 mPa-s, T i 5 1K
I B 5k 1Y CTAB 7E A [ e B2 AR TR A, A 0 803
1AV B HAE g 40 mPa - s, J5 & HOBG IR 1T & 19 11
5o X FHIXS T CTAB il & 1O g% FE i 4, w38 8 2l
A% CTAB & 5 19 J7 12 0 R00RI T 0038 It A 1 97 A 12
Al s A4 5k FH SDBS il £ i SR AL A , 3 3 ele s 3¢

F®1 RANTERESDS & MATRE RIS

or

SDSHIE/% AVimPa-s) PV/(mPa-s) YP/Pa YPIPV
0.1 725 45.0 28.1 0.6
0.2 75.0 45.0 30.7 0.7
03 80.0 42.0 38.8 0.9
04 835 41.0 434 1.0
05 90.0 40.0 51.1 13

®2 RATEKE SDBS Hil &S TR T EAE

SDBSHIE/%  AV/(mPa-s)  PV/(mPa-s) YP/Pa YP/PV
0.1 46.5 30.0 16.9 0.6
0.2 485 35.0 13.8 0.4
0.3 49.0 34.0 153 0.5
0.4 49.0 33.0 153 0.5
0.5 50.0 35.0 153 0.4
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*3 RAAREIREOP-10 % FHATRAET I EEE

OP-10i14/% AVi(mPa-s) PVimPa-s)  YP/Pa YPIPY
0.05 30.0 14.0 16.4 1.2
0.10 36.0 15.0 215 14
0.15 40.5 16.0 25.0 1.6
0.20 44.0 19.0 25.6 1.3
0.30 45.0 20.0 25.6 1.3

R4 FREARERECTABHIEFHMAERIERT R

CTABJIN#/% AV/(mPa-s) PV/(mPa-s) YP/Pa YPIPV
0.1 50.0 30.0 20.4 0.7
0.2 59.5 30.0 30.2 1.0
0.3 69.0 34.0 35.8 1.1
0.4 83.0 40.0 44.0 1.1
0.5 90.0 43.0 48.0 1.1

T 7% A ) e R R A A ) it AR P B RS e AR
PRI R o I T R B 5 A e oA % 1
VR B 1y S IR R 1) A A8 4 R T BT P 2R 1T
TR S5

SR A [) 2 1T 37 1 700 ) 5 7 0 208 O AR O A 1
BEA B R 225, R SDS il 45 1 4% 9% i 14 2 WL 2k
BE R, CTAB IR Z , FRIR ) & SDBS, OP-10 il £
() 28 5% i AR LR B e IK  TART R A R A
7 ELAT 358 v () 25 A 5 BT DR BERE 1, B AT
B BB LG (YP/PV)E GEE 2978 1.0) , LAk 2 &
SR A VR A T R SR Y . FE T E o ) 4
T P 5 B G R R v 24 3 T PR o i
15 0.4% K LL T I, OP-10 il #5 4 50 981U (8 f K,
CTAB IR Z , FEIK ) J2& SDS, SDBS il £ f 45 3 i
R N I AR, R AR AT R
2 TAT TG P R A R T ) R R N FH R Y o
A, MRYEF |~ 4 B, FOH RS iR n
1T I P T A 4 053 1) R < 0.3% SDSL0.1% SD-
BS.0.2% OP-10.0.2% CTAB, LA N K5 %0 b e
JEE 118 52 TR 048 1 790 ) 7 o T AR, 25 5 [R) 3 T i
PRI A A 2R T A A T 1 BE R i R
22 REWNHEREEEAR

TE 170 s 8, R FH e % ik A2 A 2 L SDS
(0.3% ) . SDBS (0.1% ) . OP-10 (0.2% ) #1 CTAB
(0.2% ) il B 1 3 S i A 285 B L 8 Ak, 285 SR L

P 1o SR A 1) 280 55 0 A B R 19 A Al ok
Z AR BRI, 266 2 B I EE A9 T i TR 5 >4 7L
JE TR E 2 80°C T, 2 5 it S T e i AR Ay s 3422
2% 5 MR T 224 100°C I, B EEANFEBEIR & 2 B
BAE . X TR A L U S
SERG IR T — 7 2 S R A AR TR 7
I TR P AR, EL 55 — 7 T 2 (o 2 4 R A R
K, o BRI K, S B R R R R . A&
I JEE BT, iy —A%NE 5, DR b 2 AR T
R B IR A T e, R — R A AR 12
P i, DR A 286 8 Il T v A A i B 2 2%
FR AN PR L P ) TR TR AR . G TR Y X —
RAIE R AR il T BRI St T fe

——SDS
—*—SDBS

60 ——OP-10

—CTAB

40 6I0 8IO IIOO 1I20 140
R/

L SRR LRI PERL ) 6 g

VPR HE BRI 075 1L

1 SDS(0.3%) .SDBS (0.1%) .OP-10(0.2%)
FCTAB (0.2% ) il £ [ S 28 I AR 7E 140°C 19 %h AR
X 40°C B B £ B 23255000 34.3% .25.2% . 54.5%
F142.3%. R AN [H) 2 DG 1 791 o) 4 10 o It A 7
mE N BAANFE AR . MR & 120°C
SDS . OP-10 1 CTAB Pt il 114 4% 4 i 4% 1) 26 3 {5 AH
24 SDBS {35 B i /). OP-10 Bt il 1) 25 4 i AR 18
140°C =i T B9 26 BRSO M i &, CTAB BYIR 2, 15
KIS SDS, SDBS (1) #5c 25 , RN A (1) i iR AR
PR F Fr 2R 135 4 57 HE P 4R - OP-10>CTAB>
SDS>SDBS.
23 FEREHGERIERE

SR 7S HUE i 8 B 1 2 L SDS (0.3% ) . SD-
BS(0.1%) .OP-10(0.2% ) F1 CTAB (0.2% ) il £ [ 4%
FETLARINA 2% NaCl R Ja AV, 4558 WK 5. oL
PEFLARIMA 2% NaCl J5 S (A& , SDS FL il 145
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PR i &, CTAB [9Ik Z , OP-10 Fil SDBS 1 fi% &8 pHEXIRAOP-10HEHNAERMERTERENZI

/o MIILA 2% NaClJm AV ISR (W) F , 4 Fp i
T P 00 T 1 ) k20 A K 3R 0L G B AR Ak R N T
10% , ¥ HA R ATHEYERE , HXT IS OP-10 1
4, SDS B Z , 3% T K J&AHIE i SDBS A1 CTAB.
F5  NaClxtR AR EREE SR G &5 E
AR
FMELRE/ (mPa-s)

FEETEEF M%
F M NaCl 2% NaCl

SDS 66.0 63.0 45

SDBS 46.5 43.0 75

0P-10 44.0 43.0 2.3

CTAB 59.5 55.0 7.6

2.4 é’ik;%umﬁliﬁ’lﬁﬁﬁ&fi

E DA [7) 2 T 375 1 590 o 28 1 30 i A vhom A
ERER VA pHAH, ﬁFHRLﬁE%iEVﬁJ'JXEKIEJpH
{EYE TR T AD P RE | 25 20 N G388 AR A T 7R
riﬁb,%ﬁ%ﬂ%%6~%%9o FH B 5 2R 17 14 77 SDS
(0.3% ) 3 SDBS (0.1% ) 1fill £ 1% % 2 i 74 A 5 i
J& AV PV . YP R YP/PV RIEREAR (K 6.K7) , K]
AR R 23 W IR FH 3K VR Rl 9] 85— 2 1 97 1k 7 o 5 1
YRAEEERG  AH N S TR AR T et 225 . SRR+
FHE 77 OP-10(0.2% ) il £ A Sk 28 I AR TE i A3
25 AV PV . YP FI YPIPV WL 23[R (£ 8) , (H (R #4
LB 3% 1T P T 1 R I AR 1 S O

6 pHIEXTR M SDS #l EMATRMAR T EEN I

pHTH AV/(mPa-s) PV/(mPa-s) YP/Pa YP/PV
10 44.0 19.0 25.6 1.3
3 13.0 6.0 7.2 1.2
2 11.0 5.5 5.6 1.0
1 8.5 45 4.1 0.9
0 4.5 3.0 1.5 0.5

F9 pHEXFRACTAB AT RERT LM

pHAE AV/(mPa+s) PV/(mPa-s)  YP/Pa YPIPV
10 59.5 30.0 30.1 1.00
3 59.5 30.0 30.2 1.01
2 58.0 30.0 28.6 0.95
1 56.0 28.0 28.6 1.02
0 54,0 26.0 28.6 1.10

pH{E  AV/(mPa-s) PV/(mPa-s)  YP/Pa YPIPV
10 80.0 42.0 38.8 0.9
3 12.0 8.0 4.1 0.5
2 8.5 6.0 2.6 0.4
1 5.5 4.0 1.5 0.4
0 3.5 3.0 0.5 0.2
F=7 pHEXFASDBS Hl&MAERERTERER
pHAE AV/(mPa+s) PV/(mPa-s)  YP/Pa YPIPV
10 70.0 32.0 38.8 12
3 6.0 4.0 2.0 0.5
2 4.0 3.0 1.0 0.3
1 3.0 2.5 0.5 0.2
0 1.0 1.0 0 0

Z%, XJEWM TAES RGN 5B ™4
(1) H IG5 14 FEL AR B A D T T ) e A % B
B RIEPER N, IR OP-10 il £ At 43 2
TN B RE AL T B B8 - 1 1477 SDS 3% SDBS
e il A o A

M 2% 9 Al LLFE R H FH 85+ 2% 136 P 5
CTAB (0.2%) il & () S5 B AR TE N AR IR 5 | i
pH{EAE/IN, AV PV . YP FI YP/PV A Ui/ NEa#  {H A
FLIREAR/N, 5 SDS .SDBS ,OP-10 3 Fifi¢ [ 15 P 571
FH B, CTAB FC il 1 2058 S AR FE IR M 2514 T~ By AV,
PV.YP F1 YP/IPV ¥ e R TR B i K o X2 W T
CTAB J& FH 25 7 B 1 16 P 9], Rk 250 F 0 H B
i EEL R D880 5 AR R 55 , AN 2 R g e i AR i
GYAELE N | BORH Y G RE AR B AV PV YP RN YP/PV
Z R FEE N

PLE gt W CTAB e il (9 95 28 Tt 1A A it i
PERE A, OP-10 IR 2, 2K FH 9 85 3 1 7% 124 54
SDS . SDBS A~ R il £ H Tiif i 11 R R 4 ) G 8 R 1
R 285 208 S A 4 T P 42 JIT P 4% i 0 P R HE P A
CTAB>OP-10>SDS .SDBS,

3 émlb

SR FHAS Ti) 2 TR 995 1 700 ) 110 28 20 A 37 A8 1
e KL 5. SR FH SDS il 4% 114 40 48 I 7k 72 W B
JE K, CTAB WK Z , FH-K [ )2 SDBS, OP-10 il £
V18 23 R L 286 132 S5 A1 5 OP-10 i1l 4 119 3 38 7
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¥R E A K, CTAB IR Z , FRIK /& SDS, SDBS
il 25 1) G AR B0 98 B A /N . A I AR 1 3 UL
TR AR I 5 I 2 i i A 790 o e 8 o i 6 K, L
AN [) 2 ThT 5 P 590 A 338 AN T, 2820 3 R e L2881
3 1 9 M 70 ke B O P 2 T SR DU KK . CTAB >
SDS>OP-10>SDBS.

F:CTAB>OP-10>SDS .SDBS.
B2k

(1] FBSis, SLATE, i, & 90 RprTnig e LE ) ]. Bl
Wi, 2010, 55(15): 1520-1528.

[2] @&, B3, ke, & ST AR ER G & i ok
PEFMR Y HERERRAE [T, ® 4 F AR R 2 5 TR, 2019, 35
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Brygae SR ], A IR, 2018, 27(5) : 31-36.
S i = e VT = . X
Hy 8 S R A2 4 IO Y R T I R AR (8] HHr4r, 4k, Bobi, % MBX I E FERI KR
OP-10>CTAB>SDS>SDBS,

PR IE T R (1], B S IR 2016, 33(5) -
Il SDS.SDBS . OP-10 Fll CTAB il £ 1Y 4% 4% Wi 103-108.

W1 BLAT BT 0 it 6 1R B L 9% B8 R 7E A 2% (9] Z&Ibuib, #B8J52x, Brabal, 5. KR 3X BB ORI T E

- ) Ay =R ). AWETSR T4, 2017, 39(3): 362-369.

3 I EERMAINY 2 iy 0 5 o2 =
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T :OP-10<SDS<SDBS .CTAB. [11] ¥RtaL, #pdie, THISC, 5. JCRAHGUEE RARIR A B A £F 4

] 5 T P 7% 0 7 A I 326 ) P S 2 T O Y E A RS EE R [T . AEH R, 2018, 5(4): 75-79.

- S, S, BRAEAY, L E TR L E K )2 1 FAT
30 ST I 8 - 22 675 1 SDS . SDBS AR Al 4 1 [12] JRorF, B, BReEA, S5 38 TR B2 A2 i g

o o : FORGEER KT ] ATMER .22, 2016, 38(2): 216-220.
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2017(30): 91.
Properties of Chorionic Vesicle Fluids Prepared by Different Surfactants
LI Yongshou ', ZHANG Minghua **, ZHAO Zhixin **, TAO Danyang **, ZHANG Xi **
(1. Northwest Oilfield Branch Company, Sinopec, Urumgqi, Xinjiang 830001, P R of China; 2. Polymer Research Institute of Sichuan University,
Chengdu, Sichuan 610065, P R of China; 3. State Key Laboratory of Polymer Material Engineering, Chengdu, Sichuan 610065, P R of China)

Abstract: In order to reveal the properties of chorionic vesicle fluids prepared by different surfactants, a series of chorionic vesicle
fluids were prepared by using sodium dodecyl sulfate (SDS) , sodium dodecylbenzene sulfonate (SDBS) , alkylphenol
polyoxyethylene ether (OP-10) , cetyltrimethylammonium bromide (CTAB) and modified polysaccharides. The effects of
temperature, NaCl and hydrochloric acid on the rheological properties of chorionic vesicle fluids were investigated. The results
showed that the properties of chorionic vesicle fluids prepared by different surfactants were significantly different. The apparent
viscosity of chorionic vesicle fluid prepared by SDS was the highest, followed by CTAB, SDBS and OP-10. The viscosity of
chorionic vesicle fluids showed unique change relationships with temperature. When the temperature was low, the viscosity
decreased with increasing temperature. When the temperature reached about 80°C , the decrease of viscosity slowed down with
increasing temperature. When the temperature rose to 100°C, the viscosity no longer changed. When the temperature was higher
than 120°C , the viscosity of chorionic vesicle fluids prepared by SDS, OP-10 and CTAB was comparable, while that by SDBS was
the lowest. Four surfactants were arranged according to the viscosity stability of chorionic vesicle fluid at 140°C in following order:
OP-10>CTAB>SDS>SDBS. The change rates of the apparent viscosity were less than 10% after adding 2% NaCl into the chorionic
vesicle fluids prepared by SDS, SDBS, OP-10 and CTAB, which had good salt resistance. Four surfactants were arranged
according to the acid resistance of chorionic vesicle fluid in following order: CTAB>OP-10>SDS~SDBS. In general, cationic
surfactant should be used to prepare acid resistant fluids and anionic surfactant such as SDS or SDBS could not be used.

Keywords: chorionic vesicle fluid ; surfactant; rheology; temperature tolerance; acid resistance; salt resistance
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