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Bt ANIRL S-S5 R 1 HE R0 (R R ) 4
B RA YR BERE S W AR TE] , Bl FB (i 1 1 5 ik
FSFRUTE TR I BRI R B TC I B ARk
M4 FC (B e B R Bk 2 2 1 05 PR 7)) o 0.15%
B, A — R 0 T [R] 44 26 BB T, L 280 s R K

http://ythx.scu.edu.cn

LR B B 111 A T i e8P ot P P e P o £ 34
R MR R B HE SE AR 3G R, I KT 0.15% 00, (A %
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Ak 2 32 Bk AR Z (0.3% B8 4k 7 LP-2+0.4%
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& 250 —0—0.3% LP-2+0.4% GAF-5A+0.4% GAF-5 o
g —£-0.3% LP-2+0.4% GAF-5A+0.5% GAF-5 @
= 460
% 200 |
& 150 40
100 —
20
50
0
0 10 20 30 40 50 60

516 /min

5 ANTR)AR 2R TR L 59 )1 A

YIRE 1, HA 45 A AE FE B ) B AR 254 5 B
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FN] K 85.3% . K LTI TAT A FH 1140 o 56 173 188 A it 28 ik
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Wt BRI T 4G RE R R g A Y EAC
7+ 2E A D RV R P, A e — 3 i 2
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[ A1 0 R AR AT AR E SY/T 5107—2016{ /K K JE
LW BB VTN T 9 ) VAR i e S 4% T B R P e 4
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VS VRREEE | bt e A7 T VR T 2 A b O R e R I o
PR, &b B A S A R Ak )+ B HE )+ 2L
#3712 350+ pH I8 5 7], B 37 i T 3 bl R0 AN AL
TR T 7R 22 S A, LALRIE T TRE o %) 6 3 R I 8
S5 PkHE (=1 90 ARATAE T 0 okt S HE f i 5l , 22
Je A B 5 % 0 RN 22 156 0 A6 0 B 2 B i —
SRR R, R D fiE
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) sk S/ FLisk S/ Wi %/ L3/
i .

5 Hif/ (mPa-s) (mN-m™) (mN-m™) % %
0.3% LP-2+0.25% FA 80.8 28.6 2.3 36.5 56.8
0.3% LP-2+0.30% FA 78.9 26.7 1.2 35.8 53.9
0.3% LP-2+0.3% FA+0.2% FP-12 77.6 27.5 1.6 78.3 55.8
0.3% LP-2+0.3% FA+0.3% FP-12 83.4 27.0 1.5 85.3 56.1

0.3% LP-2+0.3% FA+0.2% FP-12+0.3% AR-12 52.7 / / / /
0.3% LP-2+0.3% FA+0.3% FP-15+0.3% AP-5 79.6 27.1 1.3 84.8 98.5
0.3% LP-2+0.3% FA+0.3% FP-15+0.4% AP-5 82.3 28.0 1.8 86.0 97.2
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Polymer Fracturing Fluid Suitable for Continuous Preparation with High

Temperature Resistance of 120 C
ABULIMITI - Yiming', PU Di**, DONG Jingfeng', LI Zhujun‘, ZHANG Jingchun', JIN Cheng*, GUO Yongjun®**
(1.Engineering Technology Research Institute, Xinjiang Oilfield Branch Company, PetroChina, Karamay, Xinjiang 834000, P R of China; 2. State
Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Southwest Petroleum University, Chengdu, Sichuan 610500, P R of
China; 3. College of Chemistry and Chemical Engineering, Southwest Petroleum University, Chengdu, Sichuan 610500, P R of China; 4, Sichuan
GuangYa Polymer Chemical Co., Lid, Nanchong, Sichuan 637500, P R of China )

Abstract: In order to solve the problems of displacement fluctuation and pumping difficulty during continuous preparation process,
three typical field thickeners such as guar gum, low molecular polymer LP-1 and LP-2 were selected as the research objects, and
power-law relationship, viscoelasticity and Weissenberg effect of the polymer solution were measured to reveal their internal
mechanism. The clean fracturing system with high temperature resistance of 120 C was constructed and applied in the field. The
experimental results showed that, according to the power-law relationship and solution viscoelasticity, its elasticity and consistency
coefficients of LP-1 with a linear molecular structure and relatively high molecular weight, were relatively large. The Weissenberg
effect of LP-1 solution was obvious, which leaded to the difficulty of pumping on site, uneven mixture and fluctuation of
displacement. Based on the micro-branched associating polymer LP-2 with low climbing rod effect and the principles of
“hydrophobic association and chemical crosslinking” , a clean fracturing system for engineering application, composed of 0.3%
LP-2+0.3% FA+0.25% GAF-5+0.3% FP-15+0.4% AP-5, was constructed. The viscosity of the base solution of the system was 35.5
mPa-s, and the viscosity of the system was 110.3 mPa-s after shearing for 1 h at the temperature of 120 C and at the shear rate of
170 s™'. It had the characteristics of low dosage, high temperature resistance (120 ‘C ), low damage (the residue content was 35.2
mg/L, the damage rate to rock core was 8.46% ) and easy flowback (the surface tension of gel breaking fluid was 26.89 mN/m, the
interfacial tension with kerosene was 1.15 mN/m). The fracturing fluid system had accumulated more than 20 well times of field
operation, addition of proppant had been completed according to the design, the maximum sand concentration was 400 kg/m’. The
construction displacement was stable, the construction success rate was 100% , which provided technical support for the
development of unconventional tight reservoir.

Keywords: associating polymer; continuous preparation ; rheology; displacement fluctuation ; association effect and chemical crosslinking
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