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Abstract

Based on high temperature (T) and high pressure (P) modeling experiment that is designed under
geological conditions, low permeability and tight artificial cores is prepared. The key T is 300 Cen-
tigrade and key P is 220 MPa. The porosity and permeability of produced artificial samples are
less than 12% and 1.0 mD respectively. A series of analysis including Laser Confocal Microscope
(LCM), SEM, Micro-CT and MICP are applied to compare the pore structure of artificial cores and
geological cores with the similar physical property. The artificial cores and geological cores are of
similar pore structure, and there are very good consistency on pore shape, size and special distri-
bution. Moreover, authigenous mineral, i.e., quartz is observed in artificial cores. The preparation
method is based on actual diagenesis process, and forward modeling the whole process under
High T and high P, which can reduce the actual formation process of geological samples. The artifi-
cial cores can be used in abundant fundamental researches, i.e., pore structure and flowing me-
chanism etc., providing reference for reservoir effectiveness evaluation.
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Figure 1. Reservoir diagenetic modeling system
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Table 1. Basic characteristics and composition of siliceous artificial sand

=1 ERAEWERERSESY

S Bl
EL 5 (g/cm?) 2.5
HEAN 2 (g/em’) %515
ERRi ;S 6~7
% QAT £ (HRC) %] 46
Si0, >65.0
Na,O <14.0
e Ca0 >8.0
AL MgO >2.5
%) ALO; >0.5~2.0
Fe,0s 0.15
Hofths 2.0
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Figure 2. Artificial cores and LCM photos, and the green parts are pores and black parts are sands
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Figure 3. 3D pore structures of artificial cores and actual cores with similar physical property
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Figure 4. MICP pore system of artificial cores and actual cores
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Figure 5. SEM photos of artificial cores
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