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Abstract

The paper investigates the issue of asphaltene precipitation and deposition in the carbonate reser-
voirs of Oilfield B in the Middle East, as well as a new technology for well stimulation and production
enhancement. The study reveals that prolonged depletion-driven development in Oilfield B has led
to adecline in formation pressure, triggering asphaltene precipitation and deposition, which blocks
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reservoir pores and reduces well productivity. By analyzing the microscopic pore structure of the
reservoir, the microstate of asphaltenes, and the composition of crude oil and asphaltenes, com-
bined with the effects of temperature and pressure, the primary causes and influencing factors of
asphaltene deposition were identified. Based on these findings, a highly efficient, non-toxic, and sta-
ble organic solvent was selected, and a novel composite well stimulation technology combining “or-
ganic solvent soaking + acidizing” was proposed. Field applications have demonstrated significant
production enhancement.
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Figure 1. Asphalt deposition found in production tubing and well flowlines
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Figure 2. Three types mercury injection capillary pressure curves and pore-throat radius distribution of carbonate reservoirs
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Figure 3. Microscopic structure analysis of asphaltenes (left: SEM, right: TEM)
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Table 1. Analysis results of crude oil and asphaltene sample composition
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Figure 4. Asphaltene deposition envelope and pressure-temperature variation paths under different
production parameters in oilfield B
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Table 3. Evaluation experiment of organic solvent dissolution of asphaltenes
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Table 4. Classification and patterns of typical production dynamics in production wells of oilfield B
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Figure 5. Application effect of the “organic solvent soaking + acidizing” composite deblocking and production enhancement

technology
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