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Standard Test Method for
Determination of Pore Volume and Pore Volume Distribution
of Soil and Rock by Mercury Intrusion Porosimetry 1

This standard is issued under the fixed designation D 4404; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonej indicates an editorial change since the last revision or reapproval.

€' Note—Keywords were added editorially in December 1998.

1. Scope permanent, or temporary and permanent alteration in the pore

1.1 This test method covers the determination of the por@eometry. Generally, soils and rocks are composed of com-
volume and the pore volume distributions of soil and rock byParatively strong solids and are less subject to these alterations
the mercury intrusion porosimetry method. The range ofthan certain other matenals. However, the possibility remains
apparent diameters of pores for which this test method i$hat the use of this test method may alter the natural pore
applicable is fixed by the operant pressure range of the testing?lume distribution that is being measured.
instrument. This range is typically between apparent pore 1.5 This standard does not purport to address all of the
entrance diameters of about 100 pm and 2.5 nm (0.0025 umjafety concerns, if any, associated with its use. It is the
Larger pores must be measured by another method. respor_15|b|llty of t_he user of this standard to consult and

1.2 Mercury intrusion porosimetry is useful only for mea- €Stablish appropriate safety and health practices and deter-
suring pores open to the outside of a soil or rock fragmentMine the applicability of regulatory limitations prior to use.
mercury intrusion porosimetry will not give the volume of any FOr specific precaution statements, see Section 8.
pores completely enclosed by surrounding solids. This tesy Referenced Documents
method will give only the volume of intrudable pores that have

an apparent diameter corresponding to a pressure within the 2-1 ASTM Standards: , _
pressurizing range of the testing instrument. C 699 Methods for Chemical, Mass Spectrometric, and

1.3 The intrusion process proceeds from the outside of a SPectrochemical Analysis of, and Physical Tests on, Be-
fragment toward its center. Comparatively large interior pores ~ Yllium Oxide Powdet
can exist that have smaller pores as the only means of acce
Mercury intrusion porosimetry will incorrectly register the L
3.1 Definitions:

entire volume of these “ink-bottle” pores as having the ) ) )
apparent diameter of the smaller access pores. In a test sample3-1-1 @pparent pore diameterthe diameter of a pore that is

inter-fragment pores can exist in addition to intra-fragmen@SSumed to be cylindrical and that is intruded at a pres8ure,

pores (see Section 3 for definitions). The inter-fragment pore@Ven by the equation in 4.1.
will vary in size and volume depending on the size and shape 3.1.2 inter-fragment pores-those pores between fragments

of the soil or rock fragments and on the manner in which theVhen they are packed together and that are intruded during the

fragments are packed together. It is possible that some intefest: ) ) L
fragment pores can have the same apparent diameter as soma-1-3 intra-fragment pores-those pores lying within the
intra-fragment pores. When this occurs this test method cann&Xterior outlines of the individual soil and rock fragments.
distinguish between them. Thus, the test method yields an S-1-4 intruded pore volume-the corrected volume of mer-
intruded pore volume distribution that is in part dependenfUry intruded during the test.

upon the packing of multifragment samples. However, mosf, Summary of Test Method

soils and rocks have intra-fragment pores much smaller than L o
the inter-fragment pores. This situation leads to a bi-modal -1 When a liquid does not wet a porous solid, it will not

pore size distribution and the distinction between the twoSNter the pores in the solid by capillary action. The non-wetting

classes of pores can then be made (see Fig. 1 and Fig. 2). Iti)quiﬁ (mercl_ury.in thi? test metlhod) can beTfr? rce_d intc; t?]e pores
1.4 Mercury intrusion may involve the application of high y the application of external pressure. The size of the pores

pressures to the sample. This may result in a temporary, Pat are intruded is |r_1ver_sely proportlonal_to the applied
pressure. When a cylindrical pore model is assumed, the

L ) o , _relationship between pressure and size is given as follows:
This test method is under the jurisdiction of ASTM Committee D-18 on Soll
and Rock and is the direct responsibility of Subcommittee D18.14 on Geotechnics
of Waste Management. -
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