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Abstract; The surface relaxivity for tight cores is commonly determined by the methods of average pore radius
(ARS) or surface-to-volume ratio (SVR). The ARS method is time-consuming, and permanent damage to core
samples will occur due to the injection of mercury. In this study, a non-destructive method is proposed, instead
of the ARS method, to calculate the surface relaxivity of tight core samples based on T, cut-off value. Firstly,
surface relaxivity is calculated using the new method ( pseudo T, cut-off, PTC). Secondly, the calculated surface
relaxivity of ARS and SVR methods are compared. Thirdly, the T, spectrum is converted into pore diameter
distribution by choosing appropriate surface relaxivity. Finally, residual oil distribution can be obtained. The
ultimate surface relaxivity values for tight sandstone core samples are 5.85, 2.98, 4.66, and 2.17 pm/s. Moreover, we
obtained the pore diameter distribution in mesopores and macropores by jointly using these three methods. Residual oil
is mainly distributed in micropores and mesopores. The new method proposed in this study is nondestructive and
is helpful to quickly and efficiently determine the surface relaxivity of tight cores.
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Table 1 Petrophysical properties of core samples

HIER:Y Be HR, K BER, L/
Tk A cm cm 1073 um? %
All 2.54 1.12 0.068 12.37
Al12 2.54 1.08 0.057 10.69
Befulfa
Al3 2.54 1.15 0.023 14.42
Al4 2.54 1.18 0.042 9.56
A21 2.54 3.62 0.068 12.37
T L L
. v 2.54 3.66 0.057 10.69
22373
e A23 2.54 3.64 0.023 14.42
A24 2.54 3.64 0.042 9.56
A31 2.54 1.76 0.068 12.37
. A32 2.54 1.71 0.057 10.69
5 R R R
A33 2.54 1.72 0.023 14.42
A34 2.54 1.72 0.042 9.56
A41 2.54 0.13 0.068 12.37
AW, A4l 2.54 0.14 0.057 10.69
TYHS  A43 2.54 0.14 0.023 14.42
Ad4 2.54 0.15 0.042 9.56
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Fig.1 Schematic diagram of a core sample
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Table 3 Calculation results of surface
relaxivity using ARS method

Fefm's Tyy/ms R,/pm  p/(pm - s7")
A3l 2.29 23.4 5.11
A32 2.53 18.8 3.72
A33 1.84 14.4 3.91
A34 2.60 22.9 2.49
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Fig.7  Adsorption/desorption isotherms
and pore diameter distribution
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Table 4 Calculation results of surface
relaxivity using SVR method

S S/(m? - g') W10 (em® - g7')  p/(um - s7h)
A41 1.11 4.47 1.76
A42 1.86 7.80 1.66
A43 2.60 10.40 1.54
Ad4 1.04 6.08 3.18
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Table 5 Clay mineral contents in core samples

RS PRG/% SHRA/% PREEIRIZ/ %
A21 4.23 6.88 5.95
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Fig.8 Calculated surface
relaxivity as a function of illite content
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