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Laboratory Study and Field Application of a “Water-in-oil” Emulsion Ampholytic Polymer Used as
Slickwater Drag Reducer
FENG Yujun', WANG Bing’, ZHANG Yunshan®’, GU Xingyan’, ZHANG Sheng’
(1. Polymer Research Institute, State Key Laboratory of Polymer Materials Engineering , Sichuan University, Chengdu, Sichuan 610065, P R of China;
2. Shengli Olfield Shengli Chemicals Co., Ltd, Dongying, Shandong 257055, P R of China)

Abstract: Slickwater plays a crucial role in volumetric fracturing of shale gas reservoirs, and anionic polyacrylamide “water-in-oil”
emulsion has been normally used as the drag reducer for slickwater. However, poor tolerance to inorganic salt, incompatibility with
cationic clay stabilizers were evidenced in practical uses. To address these issues, a series of ampholytic polymers SCJZ were
prepared by inverse emulsion copolymerization, and their solubility, drag reduction efficiency and compatibility with cationic clay
stabilizers were examined. Then a slickwater system based on the ampholytic polymer drag reducer SCJZ-2 was developed, and its
properties were tested prior to field applications. It was found the viscosity-average molecular weight of the polymer SCJZ-2
prepared with AM, AA, AMPS and DMDAAC mass ratio of 70:20:5:5 was higher than 12 million, and the dissolution time of
the polymer was less than 3 min, and SCJZ-2 could play a role in drag reduction within 30 s, which ensured the online continuous
mixing of slickwater fracturing fluids. SCJZ-2 showed good compatibility with three commonly-used clay stabilizer, improved drag
reduction behavior in both fresh water and synthetic formation brine, and the friction loss was around 75% at 10 m/s pumping rate.
The slickwater systems prepared from either fresh water or synthetic formation brine with formulation of 0.1% SCJZ-2, 0.1%
choline chloride and 0.2% alkyl polyglucoside could satisfy the basic criteria of surface tension lower than 28 mN/m, volume
expansion less than 3 mL and drag reduction higher than 70% , and good feedback from hydrofracking in shale gas reservoirs was
attained.

Keywords: volumetric fracturing; slickwater; ampholytic polymer “water-in-oil” emulsion; friction reducer
g pnotytic potyi

(6T, continued from p.6)

Preparation and Performance Evaluation of Polymeric Viscosifier with Thermal Resistance for
Water-based Drilling Fluid
ZHANG Xianbin"?, LI Xin’, CHEN Anliang'*, CHEN Leixu"’, CHEN Chengbin'**, HE Peng'’, FU Mingshun'*, XIE Bingiang'’
(1. Tianjin Key Laboratory of Complex Condition Drilling Fluids, Tianjin 300280, P R of China; 2. College of Petroleum Engineering, Yangize
University, Wuhan, Hubei 430100, P R of China; 3. CNPC Bohai Drilling and Exploring Engineering Company, Ltd, Tianjin 300280, P R of China)

Abstract: As the current temperature-salt resistance of the viscosifier of drilling mud system failed to meet the requirements of
drilling operation, polymeric viscosifier ANAD was synthesized by using 2-methyl-2-acrylamidopropanesulfonicacid (AMPS) ,
acrylamide (AM) , N-vinylpyrrolidone (NVP) , N, N-dimethyl acrylamide (DMAM) as monomer through free radical
copolymerization technique. The orthogonal experiment design was used to optimize the reaction conditions. The chemical structure
of the viscosifier ANAD was elucidated by Fourier transform infrared (FTIR) spectroscopy and nuclear magnetic resonance
spectroscopy ('H-NMR) , etc. The thermal stability of ANAD was assessed by thermogravimetric analysis. Finally the rheological
properties of ANAD-modified water based drilling mud were evaluated, and the viscosity-increasing mechanism of ANAD was
analyzed. The results showed that the optimum preparation condition of ANAD was obtained as follows: 0.5% dosage of the
initiator 2, 2'-azobis isobutyl amidine dihydrochloride (AIBI), 37.70:31.10:31.10:0.10 monomer molar ratio of AMPS :NVP: AM:
DMAM, 55°C reaction temperature. ANAD had excellent temperature resistance. The initial decomposition temperature of ANAD
molecular was up to 328°C. ANAD-modified water based drilling mud proved satisfactory resistance to thermal aging up to 230°C
or 180°C when freed of electrolytes contamination or exposed to 15% brine. ANAD had macromolecular side chains, rigid groups
and polar group sulfonic acid groups, which was superior to domestic commonly used tackifiers 80A51 in temperature resistance,
salt resistance, viscosity increasing and shear resistance.

Keywords: viscosifier; temperature resistance; salt resistance ; water based drilling fluid





