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Preparation of Hydrogel Particle Oil-displacing Agent by Wood Powder Fiber with Mechanochemical

Modification
SUN Huanquan', CAO Xulong®,JIANG Zuming’,ZHU Yangwen’, GUO Lanlei’
(1. China Petroleum & Chemical Corporation, Beijing 100728, P R of China; 2. Shengli Oilfield Company, Sinopec, Dongying , Shandong 257001, P R
of Chinas 3. Exploration and Development Research Institute , Shengli Oilfield Company , Sinopec , Dongying , Shandong 257015, P R of China)

Abstract: Wood powder is cheap and has a wide range of sources. It contains a large amount of lignocellulose, which is
biodegradable and environmentally friendly. The oil-displacement agent compositing wood powder and hydrogel can effectively
reduce the cost of production. This work used acrylamide (AM) as monomer, poplar wood fiber mechanochemically modified by
ball milling (PWF-BA) as filler, potassium persulfate (KPS) as initiator, N, N-methylenebisacrylamide (MBA) as crosslinking
agent, to synthesize wood powder composite hydrogel. The elasticity, viscosity, shear resistance and anti-aging property of the
composite hydrogel under high temperature and high salt conditions were studied. The results showed that after chemical treatment,
the lignin and hemicellulose in the wood powder were basically removed. As the milling time increased, the particle size and
crystallinity decreased significantly, and the specific surface area increased. When the ball milling time was 4 h, the wood powder
obtained had good dispersibility and interfacial interaction in the polyacrylamide matrix. The tensile property of the composite
hydrogel and the anti-aging performance in salt water at 85 “C were good. The hydrogel was expected to be used as an oil displacing
agent in tertiary recovery.

Keywords: wood powder; fiber; hydrogel; mechanochemical modification; oil-displacing agent
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Chemical Structure Characterization of Petroleum Coke Produced by Heavy Oil Thermal Recovery
PAN Jingjun', LIAO Guangzhi’, WANG Zhengmao’, WANG Xusheng’, LU Xiaofeng’, WANG Licheng’, GUO Yong’
(1. Engineering Technology Research Institute of Xinjiang Oilfield Company, PetroChina, Karamay, Xinjiang 834000, P R of China; 2. CNPC
Exploration and Production Company, Beijing 100007, P R of China; 3. Lanzhou Institute of Chemical Physics, Chinese Academy of Sciences,
Lanzhou, Gansu 730000, P R of China)

Abstract: The chemical structure characterization of petroleum coke is of great significance to the study of fuel generation
mechanism of heavy oil fire flooding. The petroleum coke was prepared by using Xinjiang naphthenic heavy oil as raw material
under the condition of gas composition of 5% O, 79% N, and 16% CO,, 50—100 mL/min gas flow rate, 40 min reaction time and
500 °C. The solid particles of petroleum coke washed by solvent extraction were subjected to the structure characterization by
various detection methods. The results showed that the yield of petroleum coke was 23.4%. After petroleum coke burned under
aerobic condition (21% oxygen content) at 440—600 °C , the total weight of 87.98% was lost, and 8662 J of heat per gram of
carbon material was produced. The ignition temperature was 490 °C.. Petroleum coke was characterized and analyzed by infrared
spectroscopy, X-ray photoelectron spectroscopy, Raman spectroscopy and X-powder diffraction. It inferred that the structure of
petroleum coke was graphite-like molecular lamellar structure with aromatic ring as core body, which surrounded by the ring of
naphthene and heterocycles containing nitrogen and oxygen, and linked a small amount of alkane branch chains, ether and ester
hydrocarbon branch chains. The oxygen on carbon skeleton was non-reactive oxygen in the form of ketone carbonyl group and
aliphatic hydrocarbon aromatic ether. The molecular sheets were combined into 5 layers of stacked associations by intermolecular
interaction, such as Vander Waals force, charge transfer, z—z interaction, hydrogen bonding and dipole, and superimposed
crystal-like carbon particles.

Keywords: heavy oil; fire flooding thermal recovery; petroleum coke; structure characterization
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