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Effects of diffusion duetointernal gradientson NMR responsein rocks
LU Wen-dongl, XTAO Li-zhil, LT Wei2, XIAO Dong 3

Received 2006-11-10 Revised 2007-2-20 Online Accepted

Abstract Calibration of the NMR log response using low field lab NMR measurements of core samplesisimportant for
the accurate prediction of permeability and bulk volume of irreducible water related strongly to reservoir productivity.
NMRCPMG T 2 measurements were performed on the sandstone cores from east dilfield, South China Sea, at
multiple echo spacings at 100% brine saturated state. Two different shiftsinthe T 2 distributions with increasing
echo spacing are found and the theoretical analysis and interpretation is given about the two different shifts. The shift of
the T 2 pesks towards longer relaxation times can be eliminated by choosing short enough echo spacing. But the
other shiftof the T 2 peaks towards shorter relaxation times due to complicated interna field gradient can cause
errorsintheinterpretation of the T 2 distributions and up to now there is no good way to quantify internal field
gradients. Thusit isimportant to understand the effects of diffusionon T 2 relaxation times due to internal field
gradients. The theoretical simulation results of the effects of diffusion-induced dephasingonthe T 2 distribution due
to magnetic field gradients are calculated, which is helpful to understand and explain the impacts of internal magnetic field
gradientsonNMR T 2 relaxation time. Finally, combined with mercury injection curves, the core measurement
results are explainedand the internal magnetic field gradients of two cores are calculated, which should be regarded as
geometric mean of internal field gradients distribution.
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