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Abstract ; Based on self-assembly between oppositely-charged polyelectrolytes, a high-performance hydrogel is prepared utilizing linear
anionic polyelectrolyte (APE)and hyperbranched cationic polyelectrolyte (CPE). The phase behavior research indicates that APE and
CPE precipitate as complex coacervate in aqueous solution. The APE-CPE coacervate can be dissociated by large quantities of NaCl
under “polyelectrolyte effect”. Rheology tests indicate that CPE strengthens gel network of APE in brine by strong intermolecular e-
lectrostatic forces, and therefore effectively improves suspending and shear-thinning performance. Compared with common anionic
and amphoteric polyelectrolyte hydrogel, APE-CPE hydrogel owns much better high-temperature stability. In addition, APE-CPE
hydrogel possesses well inhibition and encapsulation performance. The gel structure can be easily broken by gel breakers. leaving low
residue content. On the basis of APE-CPE hydrogel, a low-density, solid-free coalbed methane drilling fluid weighted by NaCl is
prepared with simple formula.
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Fig.2 Influence of NaCl concentration on apparent viscosity

of APE solution
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Fig.3 Influence of NaCl mass fraction on dynamic viscoelasticity of APE solution

(a) hARRT

(b) &5

Bl 4 APE Ki& KRB MR IR
Fig.4 Microtopography of APE solution

1.2 REFEEMRREAZRKERNEITA

SRAL T S A i 2RV AR AR TS R B2 A
FRUOT R B A B FL AT 194 R R AR T K rh SR AR
M TAFFEsR iR ), I E IR ARG . 4
FYIE G 2 O S EA R ISR A EY
19 A 8 52 3R R A o R il B L SR 5 R B S 1
G E ol NESIBEATNE B U 38 T PsYi e

EANNEE N REE N A R N s e (R
ANRAN AR T KPR RE A . ¥ APE 5
D LCPE 284, JF {8 F 3 i s W GO WL 4 1 4%
AW BRI ROWTE S (B 5 .

A LLE HAPE 5 LCPE Z a4k & A M %59
PAZS L /NER TS SRAEAE T s 2 A HARTE 200 nm
L AT s AR 1 APE 3£ 88 T RRRIES . T



722 al H

2018 4F 55 39 %

(a) 500 nm REE

(b) 100 nm R HE

5 RENREBREANEFRAOBAELR

Fig.5 Microtopography of suspension of oppositely-charged polyelectrolyte complex coacervates
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Table 1 Influence of salt contamination on temperature resistance of APE solution
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Table 2 Comparison of temperature resistance of different polyelectrolyte hydrogels

B % 1 FUELE/ (mPars) WPEELE/ (mPass)  B1¥)J1/Pa M L/[Pas(mPass) '] 63 fii

1% APE + P T 51 35 16. 35 0. 467 7

0. 05%LCPE + {1 #l NaCl 0 C $tyi J5 44,5 N —— 0316 ;

1. 05 % P 5 7 5 W A S PR T 32.5 27 5.62 0. 208 1

N LS 41 32 9. 20 0. 287 2

1. 05% Witk 2 7 . ) )
PR ) ‘

BT+ R Nacl 20 C ““‘f’ﬁ 35 28 7.15 0.256 1

150 CHIR 5 9 8 1. 02 0.128 0
2.2 MEIMERELE NaCl #hk . 4 1 56 1 JHL B9 7 J ik He ol 10 2 1 L T

BREJE SR IO FL AT R A 40 o TR TR
IR LK AR  AE 72 Bl o 3o 7 b 8 9 1) M )R RN B
I8 2 SR L W K AR IR K AT o IR R 1
IR &5 BE 1> I 25 5 5 BOH BE R R . B 5% 19

ARG YU L 1) APE-LCPE St H i) 28 A fiff Jo K 5t
B2+ AT X R B 8 1 - ) 400 ] P BE (TR 10)

oI 10 "] LU i APE-LCPE & & X &) /K 4k I
JiK B REZ 1t KA By 7K AR K B4 R 35 AT B 1 41 1)



% 6 3

BRI A - S F A7 R VA R ) R K B T TG (B AR R R R A

PERTL0. 2% R A WL T ARG K 20 B 6 1 h g
MR BEREAR T 41.2% 15 44. 4%, HEL E L RAATRY
fifk IR K BB L 55 1 3 A a3 B 0 1 SR B 1
SCAC T PR 1 DL S dh A — E WA AR . APE i@
B AE A A R WTE B o T K AL BE A /D B i K Y
B8 CPE i T 1 B Bl SO S5 0 -5 60 73 1 R BH B
T ONH; ") A B g — i i 280 1 70020 5 30 U R AIR T 7K
I BE . T 3 473 2 (6] 1) P [ 40 T S5 o 7 2R R A
JK BRI T R4 g . U8 5US P A
1E 0. 2% & 1) APE-LCPE #E it H 90 C &R g [ml i %
Ar5M 93. 3% %1 97. 8% .

1.6
—a— AWK
L4 —e— #3.0.1 % APE-LCPE
—A— #5+0.2 % APE-LCPE 1
12} —F BEEtamk
44— [ ++0.1 % APE-LCPE
-« M £+0.2 % APE-LCPE
g 1.0} 1
g
g 08f 4
o=
B 06
0.4
J
0.2 ‘
0 I L ] ! I
0 10 20 30 40 50 60
B[E] / min
B 10 APE-LCPE 7K £ B % B 38 £ 0 05 55 B 30 40 1 B
Fig. 10 Inhibition performance of APE-LCPE hydrogel on
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Table 3 Basic performance parameters of solid-free coalbed methane drilling fluid
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