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the origin of blockage. The average structure of asphaltenes derived from crude oil, wellhead blockage and wellbore blockage were
all measured, and the evolution of wax deposits for X-5 crude oil was further analyzed. It was shown that the stability of X-5 crude oil
was poor and the asphaltene was easy to get aggregated and deposited. The aromatic carbon ratio (f;) of the asphaltenes derived from
crude oil, wellhead blockage or wellbore blockage increased successively, which was 0.46, 0.52 and 0.65, respectively. It was
supposed that the asphaltenes with higher fi in crude oil were easier to aggregate and deposit. Consequently, the wellbore blockages
mainly consisted of asphaltenes with higher fi. The asphaltene with lower f, was hard to form precipitates, however, it could form
blockages with the participation of sand. The sand and the deposited asphaltene in oil wells were the key factors leading to blockage in
the wellhead and wellbore. In addition, the wax deposits also led to the blockage of oil well.

Keywords: blockage in oil well; asphaltene; molecular structure; origin of deposition
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Performance Evaluation and Oil Displacement Mechanism Analysis of Nano-microemulsion Using in Tight

Oil Reservoir
ZHAO Yajie, HOU Jirui, QU Ming, XIAO Lixiao, LIU Yanbo
(Research Institute of Unconventional Petroleum Science and Technology, Key Laboratory of Petroleum Engineering (Ministry of Education) , China
University of Petroleum (Beijing) , Beijing 102249, P R of China)

Abstract: Spontaneous imbibition is the main way to improve oil recovery in tight reservoir. But the surfactant used in conventional
oil flooding is easy to be adsorbed by rock and the adsorption loss is large. It cannot meet the requirement of enhanced oil recovery
in harsh reservoir, and the effect of improving spontaneous imbibition recovery is not obvious. Using cyclooctane, fatty alcohol
polyoxyethylene ether emulsifier, ethylene glycol and triethanolamine as raw materials, the nano-microemulsion with organic
phase as inner phase and surfactant as shell film was prepared. The oil displacement mechanism was revealed by interfacial tension
and wettability inversion experiments, and the effect of enhanced oil recovery was verified by spontaneous imbibition experiment.
The results showed that the particle size of 0.3% nano-microemulsion system was about 10 nm, and the oil-water interfacial tension
was 3.56 mN/m. The nano-microemulsion could reverse the wettability of quartz surface from oil-wet (130.6° ) to water-wet
(11.7°), showing good wettability reversal. The ultimate spontaneous imbibition recovery of core in the emulsion was 43.2%, that
was about 2.4 times bigger than that of water. The spontaneous imbibition improved the recovery significantly.

Keywords: nano-microemulsion; wetting inversion; interfacial tension; spontaneous imbibition ; tight reservoir
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