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Abstract: A 3D digital core model of tight rock was constructed by simulating the sedimentation, compaction and cementa-
tion processes of sedimentary rocks. The nuclear magnetic resonance (NMR) responses of different diagenetic processes of
the sedimentary rock, and the NMR responses of fluid in tight rock under different wetting conditions were simulated using a
random walk method. The simulation results show that the decreasing of pore radius caused by cementation process leads to
the peaks of NMR transverse relaxation time (7, ) distribution shifting to short relaxation time, and results in slightly smaller
apparent diffusion coefficient of fluids than its free diffusion coefficient. In tight rock, when the saturation of wetting phase
decreases, the peaks of its T, distributions shift to short relaxation time and the restricted diffusion becomes more obvious.
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Fig.2 Simulated values using random-walk method versus theoretical values
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Fig.3 Porous mediums and slices of rock of different diagenetic processes

10
105 -
106
107
108
10° 10! 102 103 104 10° 10! 102 03 10* 10° 10! 102 0*
BB, /ns ﬁmmmﬁrﬁjrz/ms ﬁnmmnnms
(a) FURL AR (b) FESE AR (o) Jeds

4 AEHEIEEAWND-T, 1
Fig.4 D-T, distributions of rock of different diagenetic processes

5r

7-
— ¥ — YB
6 Ex A EE
5l — B4 —
4t § 3
=
3r & 2
a2l ~
1
1+
0 l(\ ) 0 L
10° 10! 10? 10° 10* 108 107 106 10 10
B B 7 7,/ ms T HARED/ (cn?-s7)
(a) T, BRY (o) Dt B3

BS5 AEREIREEH D-T, 3HSHNET, D WHRISH

Fig.5 D-T, distributions of rock of different diagenetic processes projected on 7, and D axis



%3945 %64

SRE I, 5 BB R AT 8 s E M BAR RS Rof BB - 69 -

(a) IR A MR B D 25%

(b) HE¥RAE MR R 50%

(c) ML BE H 75%

6 HEEEBMERRNBFED

Fig. 6 Digital cores with different saturations of wetting phase
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Fig.7 D-T, distributions of rocks with different water saturations at water-wet condition
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