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1 SEEGHRAy

1.1 #MRE5NE

B K 4 A B R A Y 1 R 0 BT1218 (LA AM,
AMPS SEIKPE AR a-1 06 BA HBKPE SRS A%
M B K465 AW, o AM AMPS \EA HUIA i i
oA 1.1:1:0.1) , P34 43 B &8 710%10%, 7Y
LATIMARF A FEEAE TR FI-1, T e 3ok
MR = CBERE AR S E LT, A A o & i =
40% , % 4 1.010 g/em’; Na,CO; K CI ., 1 i ik 4% 1l
RILREIR , (Lo, PU izl

HAAKE MARS60 % 37t 28 {% (D100/200 & 4t ) ,
FEER KBRS 2N 7] 5 SITE100 B 23 Fmi ok 111X,
85 %] Kriiss 2 7] ; SIGMA 700 4 2= 187 5K S, F 1
B F] s GF-100 2 =y sl i FEAIL , B N B2 AES s
AP-2 BUEIRIKE , H INBLEAER)
1.2 SEIHE

SR 4% AR R RS O R 17 99.5 ¢
£ 0.5% KCIKIER P INA 0.4 g F38FH77 BT1218,
Pk 10 min 5 H0A 0.1 g 9 Na,COs, FEBEHE 5 min
R} RFrac-H JFUIE K , % H HAAKE MARSG60 i A%
A, PR R BT R 170 57 I RS R B AN [)
I [ 5 A R

RFrac-H R 24 il %% - 7TE =T, 78 100 g S e
WA 0.3 g FI-1, 354 5 min B AT JE i RFrac-H
JEZ4% , % H HAAKE MARS60 728 , 76 % & . 37
YIFR 170 s F I RE LB 10 min J5 R AR

RFrac-H JE 24 B il 4% FE 0, BG— o
RFrac-H H S8 , in A — 22 f 1 525 R 1 791 (it
R/ ER B ) , P HE 5 min 5 , 76— IR FHUE 60
min BT 58 2 e

RFrac-H, J& 243 1) #ill #% « £ RFrac-H i} fi¢ i
T 0.1% Na,COs ¥ 75 pH { = 9~10, A — &
T BT1218, il 4% (14 )5 7 B RFrac-H, J5U RS, F0
A 0.1%~0.3%[1) FJ-1, i 4 5 min B o] I8 Bl — WA
JH R 24 RFrac-H, .

G UL FRAET S R 2498 RFrac-H..

Z i rp B A R AR AT AR fE SY/T 5107—
2005€7K FE 24 M RE VAN T8 ) , PFAT 243 1) i
T T B I RE AT PR BE
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2.1 RFrac-HEH &M MEZE
2.1.1 3EAAF BT1218 64 4k B 45 1k

JE K053 M 0.2%,0.25% .0.3%F110.35% )
BT 1218 1 ¥k (1) 2k i Bt i & B 1) A A8 PR DL IR 1. #h
B 1R A Y, FEAH RS sk Rl B BT 1218 Jin s (1)
R W RS BEBG  TEAR RN T, Bl 7 e
[B] Y ZE K, BT 1218 ¥ W11 286 B2 320 1 38 K, i ' 30
min 5 I ZE IR K.
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< 160
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E 120}
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40k
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210
180 | pH=10
> 150 F
E L
E 120} pH=8
P L pH=7
& 90r pH=6
60 | pH=4
30 F
0

0 IIO 2IO 3IO 4IO SIO 6IO 7|0 8l0 9IO 100
Fif 1] /min
K2 WRBRPERT BT1218 M 5

JE R FH R 2 SR TR 69 R 15 7K VAT pHL L2359y
4.6.7.8.9F110, 585 IIA 0.35%F BT1218,, € ¢
AT ] AR A W R B B, A5 SR LR 2. R 2
AT, BT 1218 I I 28 1 37 TR Bt 52 ma 5, B i
W pH (B 134K RSG5 R a S, Y% pHAE
<OW,BT1218 W M2 bl pHAETH =35 K5 Y
VS pH=9 B, BT1218 ¥4 W A0 286 B A K 5 Ak 23 K
pH {EL i, BT1218 % WA &6 5 T e . Rt , F1)
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K4 HKEgEERAEY) S RME VR AR H]
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Na,COs+0.5% KCI 1) F 248 1y it i 57 e ) pE 45
RILE S FE 6, FEFUIEEA 170 s &, Ml H
30 CHZE 120 CHfEZM RFrac-H %5 B VI HY
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51N TR FE A Ay T2 B e 0] i e 24 286 K i
JE R 2 — e A, SR A B /D i ek STk S R
e o FEBETT B AR ST S R e o AR R R ]
REVR /Do S Ak B e 79 e B R 551 7 5 F4 (R B3RS
i A R b (AR B R YR v R 1) P 5 4 R R
P, $ R VR S8 R R A PR FH S ) (8%

AL WA A LR R A iR R AR
AR, A 100 °C R X7 R 0.4% BT1218+
0.3% FJ-1+0.1% Na,COs+0.5% KC1 ¥ T 243 i 4T
Jie, e S R R N oA R S 1 1Y 0.1% , L it
iR B fin & 4 0.005% , 75 100 °C T BB 21 2 h & 52
LM, W TR , B8R 2.512 mPa- s, SR 5K
J1°024.4 mN/m, S54RI SR T4 0.282 mN/m,
X GBI N 81.2% , Hidh R G W BT1218 A AH
X3 1 5 R I AT 600 x 10°~800x 10° T [ Ky
400x10*~600x 10", 1. B} 22 J: bl [i2 A B PR A6 52 5
% FI X 243 RFrac-H ELAT BL 47RO e M fE

2E F AT, A RFrac-H 249 5 451 /2 SY/
T 5107—2005 X} 7K He 24 P REPEAT FR bRy 22K o
22 FIAMEKRHNEERRK

T RFrac-H FE 24 1A 2 HAG RS WA TH 1%
PEF A S4 I o Oh T 2B 4 R VR A
FH , SE6 38 1 SR FH 2 SR R A B PR A & A i
W) o AR e S A, AT LA S VA T
F4) TR AR 8 i — 2 118 18 8 790 LA 5/ e DR e o
LR B R PR I R A5 00 S R B R
IRE T
2.2.1 —kA A JEEL % RFrac-H,

(1) 3 HHF %} RErac-H 1% 12 i 2 15 5]

FEZR T, 7 2.1.3 715 il £ 1 RFrac-H il i i
HIINA 0.1%F) Na,CO, Fll— & i (34 H 7 BT1218
il 75— R B, %5 Z2 AN [R] BT1218 Ji 5 X — UK 5
IR 268 RN E D RE T s 25 SR W 1. k1]
BB BTI1218 It (3G, — IR R 0 2 15
HIEHPRE S WHE R . 4 7E RFrac-H BRI A
0.1% A3 B 71 RFrac-H B i il 8 9 — U0 Jir S VA ) e
JEE RN B AR 1 38 FH Hb 3K B ] 1 75 0.30% 1 44
A7) I V1 e (% 78.9 mPa- s, LAY 1% 1.255
cm/s) o X 42 A A H FEC W 1Y RFrac-H il e W8 &
ARG AL 0 G YRR BE AR SR 2y . B
il B 1) — UK SR L 77 K < RFrac-H % i +0.1%
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BT1218+0.1% Na,COs,

F1 BTI218 MEX—RIER R LB R0

BT1218 Jiltg/ R/ TR/
% (mPa-s) (cm-s™)
0 32.44 9.680
0.05 47.48 5.233
0.10 81.94 1.125
0.15 103.0 0.109
0.20 144.3 0.040

(2)FJ-1 Jill+ %} RFrac-H 24 (1) M BE 520

TE — U S B I AR B AR a5 FI-1, 45—
WS B) RFrac-H 24 . EEIR T, 17 100 g1
RFrac-H, & VI A — 7€ f& 1 FJ-1, 78534 5 min
J5i %5 85 FI-1 I %) I il & 1) RFrac-H, J& 24 9% %) 26
JEFRAPRE S usEm 45 R R 2, K2 [ FE L,
B FI-1 4 A6 K, RFrac-H, JE 240K (1) 25 B8 Jg 1
KIGuk/N , BRPRE 1 Je s 5 s . 4 FI-1 &k
0.1%I}, He Z4U A 26 132 Joe v, RV RE ik o JEL
SIS RFrac-H, 24 W Bic /7 4 : RFrac-H i} i
#i+0.1% BT1218+0.1% Na,CO:+0.1% FJ-1,

R2 FJ-1NEZE3T RFrac-H, [ E X &R FEFERVEE 1898200

FI-1 &t/ BhE/ UL A/
% (mPa-s) (cm-s™)
0 81.94 0.314
0.02 92.90 0.123
0.05 109.8 0.062
0.10 125.0 0.046
0.12 120.2 0.060
0.15 118.2 0.054

(3)RFrac-H, JE 24t RE

P AT B D) 2 R 24 B R R AR 2
— o Hc 77 24 RFrac-H % i #% +0.1% Na,CO;+0.1%
BT1218 +0.1% FJ-1 # — K & 24 % RFrac-H, 1) 5
T AP B PRI G S UL R 7 RN 8. FE BY DT R
170 s &, 43 = il %2 120 ‘CHY, RFrac-H, s
249 1 BE DUE 9] 140 mPa - s [ % 73 mPa - s;
RFrac-H, JE 2 7E 100 'C (170 s F#E L5 1] 85
min i R E HAERFE 50 mPa-s DL b ]
U, RFrac-H, 24 B A& R Ptk yisy Itk H S
JE 299 RFrac-H BYTEBEAH S .



%30 K% 14

e AT, T A n) E R KB R RO ) - S TEREVEAY 25

0 [ N 1 n 1 n 1 . 20
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[ E]/min
K7 RFrac-H, 124 AR A2k
140 100
120 190
~ 100 =80
© o
5 80 70
E us)
= 60 160
&
40 50
20 140

20 40 60 80
FisJ ] /min

K8 RFrac-H, 4 AIZHIS HZE (100 'C . 170s™)

(4) RFrac-H, M 240 kI i e g

1E 100 C T, [f] RFrac-H, J& 24 % th 43 5 m A
0.1% 1) & FL 085 BR A1 0.005% 1 3 A iR 44 , 1H 7. 2 h
RFrac-H, & 24 AV R EAE , 1 BRs VR R R JC e ¥, 286
&8 2227 mPa-s, KM 5K J1 24 24.20 mN/m, 5 15
8] ) BT 5K 1ok 0.26 mN/m, B 4L BT1218 A A XS
I3 TR 400%10°~600%x10°

25 b Al W, , RFrac-H, e 24 BT Ho gy DI A
105 1 1 BB 2 4% B T 280 RN AR HE ROPEAN 48 BR 2R
5 RFrac-H & 249% He#2 , % H RFrac-H & 24 1% i Wy
Jic i RFrac-H, H 24 i 38 B8 500 n 2 FAIK 1 75%, %6
FE A B IR T 66.7% , ELB IS B 78 50 B
FEXF 53T fe BB IRE T 1) B2 20%

222 =—kJEZ % RFrac-H,

T, 81t 78 RFrac-H, BB TP IA 0.1%
Na,CO; FIA [a] 5 14 34 58 5] BT1218 il 5 — % Ji i
WX HA R R D & B, B )5 R RFrac-H
JBE W +0.1% BT1218+0.1% Na,COs it — YK Ji it Tk
(pH=8.6) [ %k & >4 80.3 mPa-s, 5 JH /K it il (1 it 5

9 0.4% BT1218+0.1% Na,CO;+0.5% KCI 4 J5 i i
PR o PRt , IR M BC J7 A : RFrac-Ho il
KW +0.1% BT1218+0.1% Na,CO;.

(1) FJ-1 /i %} RFrac-H, & 2L PR RE ) 50

FEZ RN ] R oA — 2 i 2R B
PEFEFRI FI-1, 78036 FE 5 min J5 , % 2L FI-1 4 %t fF
il £ 14 i 249 RFrac-H., 1) 26 B2 FLELRD BE F1 A5
SR W3, RITTEH BEFI-1 g iR, Ik
4 RFrac-H. (1 3 B2 Je 1S K50/ , B bBE 7 S
5 S R 55 S B SR PR R e, S R nE R
0.05%F , & 24 RFrac-H. (% e K, BebiE i
5 I FH RS VR ] 45 1) e 24 R Frac-H, I B 7
A : RFrac-H, B% IiX % +0.1% BT1218+0.1% Na,CO;+
0.05% FJ-1.

%3 FJ-1NEXt RFrac-H, R K IEBE R B400

FI-1 i/ B/ YLD HR
% (mPa-s) (cm-s™)
0 80.3 0.023
0.05 85.9 0.011
0.10 73.5 0.035
0.20 68.9 0.147

(2) —URJIEZETE RFrac-H, M fig

RFrac-H, R 24 i BT AT sy UIPE eIt 1
W9 A 10, M ik E2R A PTiR & A H -
RFracH, JEZ47E 170 ' 1, SEIGIR P i 20 CHHE
120 “CH, FE 24 % > 60 mPa-s; 1% 24 7E
100 °C, 170 s™ #2257 4] 60 min J5 FO 5 B Fa E AR
FETE 50 mPa - s A2 A7 5 3 e P4l HL B A Y A B /N T

200
180
160
140
2 120
100

s)

Zh)5/(mPa
]

0 I 5 ‘ 10 . 15 I 20 I 25 . 30
5] /min
K19  RFrac-H. =24 i £&
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140

60

ZhE/(mPa-s)

5 [E] /min
10 RFrac-H, B4 2K 2R (100 'C . 170s™)

2.98 mPa-s, H IJCHR I , B IS i) R 5K 71/ T 23.8
mN/m, 5 B ] 8 A 5K /T 0.218 mN/m. Hy
R B« RFrac-H, 1 249 A B - priR Ando 5y bl
fig, B BT1218 fIFJ-1 it 5 24 RFrac-H LA,
DT 75%.
3 45
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I FE
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JRE R 5 TR 249 RFrac-H A1 24 , i 5 R 24 i) 44
AR A G AR HE D80 T 70% LA, BE AT [E1l
FIR T IRARR K BER , SOAT AR LR G AR
5% Xk
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Research on the Reusable Water-based Fracturing Fluid
WANG Manxue', HE Jing’, WEI Hailong', ZHANG Tingting', WEI Jun'
(1. College of Chemistry & Chemical Engineering, Xi’ an Shiyou University, Xi’ an, Shaanxi 710065, P R of China; 2. Research Institute of Shaanxi
Yanchang Petroleum (Group) Ltd., Xi’an, Shaanxi 710075, P R of China)

Abstract: In view of the current low efficiency of reuse of water-based fracturing flowback fluid, A reusable water-based fracturing
fluid RFrac-H was prepared used a hydrophobic associative polymer BT1218 as a thickener, and dodecylbenzenesulfonate and
triethanolamine as a viscosity accelerator FJ-1, Na,CO; as pH regulator, KCI as clay anti-swelling agent, sulfamic acid and
persulfate as composite breaker, and RFrac-H gel breaker was also used to prepare new fracturing fluid, and the temperature
resistance, shear resistance and gel breaking performance of the fracturing fluid were evaluated. Experiments results showed that
when the temperature rose from 30 C to 120 C, the viscosity of RFrac-H fracturing fluid, composed of 0.4% BT1218+0.1%
Na,CO;+0.5%KC1+0.30% FJ-1, was greater than 50 mPa-s at the shear rate of 170 s™'; the viscosity of the above fracturing fluid
was greater than 40 mPa- s after continuous shearing for 60 min at the temperature of 100°C and at the shear rate of 170 s™, and its
static settlement velocity of suspended sand was 0.0214 cm/s. After breaking, the viscosity of the breaker fluid was 2.51 mPa-s, the
surface tension was 24.4 mN/m, the interfacial tension was 0.282 mN/m, and the clay anti-swelling rate was greater than 80%. The
performance of the fracturing fluid prepared by RFrac-H breaker fully met the requirements of fracturing fluid performance
indicators, and the breaker fluid could be reused several times, which could reduce the cost of liquid preparation notably. Compared
with RFrac-H, the fracturing fluid prepared by using breaker fluid had a reduction of more than 70% in the amount of thickener and
viscosity accelerator.
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Preparation and Performance Evaluation of Polymer Microsphere as Drilling Fluid Filtrate Additive
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Abstract: Aiming at the failure of existing fluid loss agent in the environment of high temperature and high salinity, a polymer
microsphere was synthesized through inverse emulsion polymerization by water-soluble monomers, such as sodium p-styrene
sulfonate with benzene ring structure and sulfonic acid group, 2-acrylamide-2-methylpropanesulfonic acid and acrylamide, and oil
phases, such as sorbitan fatty acid ester (Span 80) , polyoxyethylene sorbitan monostearate (Tween 60) and liquid paraffin.
Infrared spectroscopy, thermogravimetric analysis, scanning electron microscope and laser particle size analyzer were used to
characterize the product. Then the swelling performance, salt resistance, aging performance, temperature resistance and plugging
performance in the core were studied. The results showed that the microspheres displayed a spherical morphology with a particle
size of 2.82—10.26 um, and began to decompose at 270 “C. It was found that the final expansion ratio of microspheres in deionized
water was nearly 5 times the size of the previous one after reaching the swelling equilibrium. Microspheres exhibited a good fluid
loss reduction performance in high salinity and high temperature conditions, and had good anti-aging property. A good plugging
performance was observed in core plugging experiments. The polymer microspheres aggregated in macropores, where effective
plugging was achieved.
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