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Abstract: In order to solve the difficulties in D-T, 2D NMR technology that cannot balance the dynamic range of the diffusion
coefficient measurements and the transverse relaxation resolution in practical applications, an improved design of D-T, 2D NMR
pulse sequence, based on two "windows" and bivariate on pulsed filed gradient, was proposed, after summarizing the technical
characteristics of PFG ( pulsed filed gradient) , STE-PFG (stimulated echo pulsed filed gradient) , BP-PFG ( Bi-polar pulsed
filed gradient) , modified CPMG ( Car-Purcel-Meiboom-Gill) , " diffusion editing" , and multi echo intervals CPMG pulse se-
quences. The numerical simulation results of different structural models ( gas-water, oil-water and heavy oil-water) under dif-
ferent signal-to-noise ratios show that the modified D-T, pulse sequence balances the diffusion coefficient measurement range
and transverse relaxation resolution successfully. The new pulse sequence has wide applications in the exploration and formation
evaluation for unconventional reservoir, and will benefit future development of D-T, 2D NMR technology.
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Fig.2 Schematic diagrams of six D-T, pulse sequences
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