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Abstract: Shale oil reservoirs are characterized by tight rocks, nanoscale pore and microfractures, and extremely low permeability.
According to fluid mobility, pore fluids can be classified into three types: movable fluids, capillary=bound fluids, and clay—bound fluids.
Accurate identification of fluid occurrence types and quantitative characterization of their spatial distribution form the basis for establishing
calculation models for key parameters such as effective porosity and movable fluid saturation, and provide important guidance for reservoir
development design and productivity prediction. This study was based on a nuclear magnetic resonance (NMR) measurement system and took
the shale oil reservoir in the second member of the Funing Formation in Qintong Sag, Subei Basin, as the research object. On the basis of
systematically reviewing relevant domestic and international studies, one—dimensional/two—dimensional NMR experiments were conducted
on rock samples under multiple states, including water saturation, centrifugation, oven drying, and oil saturation (dodecane). This enabled
quantitative determination of the boundary values of the three fluid types in shale oil reservoirs and the establishment of a two—dimensional

identification chart of fluid occurrence states based on the NMR T',~T, spectrum. The results showed that a centrifugation speed of 16 000 r/min
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could distinguish movable water from bound water in pores, whereas an oven—drying temperature of 70 °C could distinguish capillary—bound

water from clay—bound water. The T, relaxation of indigenous organic matter exhibited a high—amplitude feature, with the main peak located

at T, = 0.15 ms, and the distribution center of the two—dimensional T\~T, spectrum was located at T, = 0.03 ms and T/T, = 300. The NMR

identification chart of fluid occurrence states effectively distinguished the distribution regions of clay—bound water, capillary—bound water,

movable water, bound oil, movable oil, and organic matter, and could be used to obtain the saturation values of various fluids. These results

provide a scientific basis for mobility evaluation, reserve parameter calculation, and development plan optimization of shale oil reservoirs,

and offer important technical references for exploration and development practice in complex shale oil reservoirs.
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Fig. 1 Regional geological overview of Qintong Sag, Subei Basin
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Fig. 2 Characteristics of typical shale oil samples from second

member of Funing Formation in Qintong Sag, Subei Basin
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Qintong Sag, Subei Basin
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TR T,/ms T/,

B R4k 0.1~1.0 0.5~5.0

BANE RAK 1~5 0.5~2.0
A 1~6 2~5

CIE=IVS 5~25 0.5~2.0

S
AL 0.02~0.10 >10
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