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Abstract
Light components (C1~C14) in shale oil are prone to loss during coring, preservation, transportation,
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crushing, and analytical testing, causing experimental results to deviate from the original in situ
state of shale oil. This significantly restricts the accurate evaluation of in situ oil content, the under-
standing of pore-fluid occurrence, and the assessment of shale oil mobility. Focusing on the loss
process and recovery of light components in shale oil, this paper systematically reviews their sig-
nificance in shale oil geological evaluation. It summarizes the main approaches used to investigate
light-component loss, including fluid exposure simulation, rock sample exposure simulation, and
numerical simulation. In addition, methods for determining recovery coefficients are reviewed, in-
cluding empirical methods, equilibrium-constraint methods, crude-oil compositional comparison
methods, rock-sample hydrocarbon-content comparison methods and hydrocarbon generation Ki-
netics methods. The applicability, strengths, and limitations of these methods are also analyzed.
The review shows that current research on light-component loss has expanded from the identifica-
tion of testing bias to broader issues such as in situ oil-content restoration, confined phase-behavior
analysis, and mobility evaluation. However, a unified understanding has not yet been established
across different basins, maturity levels, and analytical methods. Future studies should strengthen
dynamic monitoring throughout the entire workflow of in situ sample handling and promote the
integrated characterization of composition, phase behavior, and occurrence state in recovery stud-
ies.
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Figure 1. TD-GC spectra and n-alkane contents of the shale sample from the 1st member of the Qingshankou formation
in the Gulong Sagas storage time in open air goes by [19]
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Figure 2. Light hydrocarbon recovery coefficient charts for low- to medium-maturity (a) and medium- to high-maturity (b)
stages
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