
Designation: C515 − 24

Standard Specification for

Chemical-Resistant Ceramic Tower Packings1

This standard is issued under the fixed designation C515; 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 epsilon (´) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This specification covers fired ceramic shapes formed

from naturally occurring clays and from compounded bodies

that are used as packing in tower installations. These ceramic

units are designed primarily for use in process equipment for

the chemical or allied industries.

1.2 The physical and chemical properties that affect quality

of packing materials are covered in this specification. Proper-

ties that affect actual operational efficiency or characteristics of

processing towers are not covered.

1.3 The values stated in inch-pound units are to be regarded

as the standard. The values given in parentheses are for

information only.

1.4 The following precautionary statement pertains to the

test method portion only, Section 8, of this standard. This

standard does not purport to address all of the safety concerns,

if any, associated with its use. It is the responsibility of the user

of this standard to establish appropriate safety, health, and

environmental practices and determine the applicability of

regulatory limitations prior to use.

1.5 This international standard was developed in accor-

dance with internationally recognized principles on standard-

ization established in the Decision on Principles for the

Development of International Standards, Guides and Recom-

mendations issued by the World Trade Organization Technical

Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:2

B215 Practices for Sampling Metal Powders

C279 Specification for Chemical-Resistant Masonry Units

C373 Test Methods for Determination of Water Absorption

and Associated Properties by Vacuum Method for Pressed

Ceramic Tiles and Glass Tiles and Boil Method for

Extruded Ceramic Tiles and Non-tile Fired Ceramic

Whiteware Products

E4 Practices for Force Calibration and Verification of Test-

ing Machines

E105 Guide for Probability Sampling of Materials

E122 Practice for Calculating Sample Size to Estimate, With

Specified Precision, the Average for a Characteristic of a

Lot or Process

3. Terminology

3.1 Definitions:

3.1.1 Tower Packing—a term covering variously shaped

ceramic pieces such as spheres, cylindrical rings with either

normal or angular ends, rings with included obstructions,

perforated cylinders, and curved saddles. These shapes are

used within columns or towers to provide inert surfaces for

promotion of energy transfer or chemical reaction between

liquids and liquids, gases and liquids, and gases and gases.

3.1.1.1 Discussion—Clay: An earthy or stony mineral ag-

gregate consisting, essentially of hydrous silicates of alumina,

plastic when sufficiently pulverized and wetted, rigid when dry,

and vitreous when fired at a sufficiently high temperature.

3.1.2 Chemical Stoneware Tower Packing—pieces manu-

factured from specially compounded bodies consisting of clays

and other minerals, of natural origin.

3.1.3 Chemical Porcelain Tower Packing—pieces manufac-

tured from specially compounded bodies, consisting of refined

clays and other naturally occurring minerals. These pieces are

characteristically smooth-textured, vitreous, and white or light

gray in color.

4. Shapes, Sizes, and Quantities

4.1 The number of dumped pieces of cylindrical-type pack-

ing per cubic foot shall conform to the requirements for each

size of rings, packings, and saddles as specified in Table 1,

Table 2, and Table 3 or as negotiated between customer and

supplier.

5. Tolerances for Rings

5.1 Dimensional Accuracy—The average outside diameter

and average length shall be within 65 % of specified size for

80 % of a lot, and within 610 % of specified size for 100 % of

a lot.

1 This specification is under the jurisdiction of ASTM Committee D32 on

Catalysts and is the direct responsibility of Subcommittee D32.02 on Physical-

Mechanical Properties.
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5.2 Measurement of the ring shall be made with calipers,

avoiding flashes, protrusions, and obviously defective areas.

The average outside diameter shall be determined as one half

the sum of the maximum and minimum outside diameters. The

average length shall be determined as one half the sum of the

maximum and minimum lengths.

5.3 Ovalness—The difference between maximum and mini-

mum outside diameters of any ring in a lot shall not exceed

10 % of the specified size.

5.4 Inspection—The sample plan and procedure shall be as

agreed upon by the supplier and purchaser at time of purchase.

NOTE 1—See Table 2 for piece size counts of saddles which define size
tolerances.

6. Chemical Composition

6.1 The appearance of iron or other leachable impurities on

the surfaces may be cause for rejection if this is a matter of

concern to the purchaser.

6.2 The presence of undesirable trace elements such as

boron is to be considered as a special case and will be treated

as such by the purchaser and the manufacturer.

7. Sampling

7.1 Catalytic materials are, by nature, non-homogeneous.

The chemical composition as well as the physical properties of

the catalytic material such as size and shape can vary from

particle to particle. Sampling a non-homogeneous material to

obtain representative specimens for analysis can be difficult but

it is extremely important. It is recommended that the analyst

develop a sampling plan suitable for the method, practice or

guide and the material(s) being tested. For example, the test

samples shall be obtained from larger composites by riffling or

splitting in accordance with subsection 5.12 of STP 447A3 with

the aim of obtaining representative samples that mirror the

method relevant properties such as chemistry, shape and size

3 Available from www.astm.org, or contact ASTM Customer Service at

www.astm/org/contact. STP447A Manual on Test Sieving Methods.

TABLE 1 Requirements For Shapes, Sizes, and Quantities
of Rings

Raschig Rings

Size,A in. (mm)
Nominal Wall

Thickness, in. (mm)

Approximate

Number per

Cubic FootB

(0.03 m3)

1⁄4 (6.4) 1⁄32 to 1⁄16 (0.8 to 1.6) 79 200
5⁄16 (7.9) 1⁄16 (1.6) 36 000
3⁄8 (9.5) 3⁄32 to 1⁄16

C (2.4 to 1.6) 22 500
1⁄2 (12.7) 3⁄32 (2.4) 9 960
5⁄8 (15.9) 3⁄32 to 1⁄8 C (2.4 to 3.2) 5 360
3⁄4 (19.1) 3⁄32 to 1⁄8 C (2.4 to 3.2) 2 890

1 (25.4) 1⁄8 (3.2) 1 260

11⁄4 (31.8) 3⁄16 (4.8) 640

11⁄2 (38.1) 1⁄4 (6.4) 360

2 (50.8) 3⁄16 to 1⁄4 C (4.8 to 6.4) 155

3 (76.2) 3⁄8 (9.5) 64 to 74

4 (101.6) 1⁄2 (12.7) 27 to 31

6 (152.4) 5⁄8 (15.9) 8 to 9

Lessing Rings

Size,A in. (mm)
Nominal Wall

Thickness, in. (mm)

Approximate

Number per

Cubic FootB

(0.03 m3)

1 (25.4) 1⁄8 (3.2) 1220

11⁄4 (31.8) 3⁄16 (4.8) 620

11⁄2 (38.1) 1⁄4 (6.4) 330

2 (50.8) 1⁄4 (6.4) to (9.5)C 142

3 5⁄16 (7.9) to 3⁄8 (9.5)C 44

4 3⁄8 (9.5) to 1⁄2 (12.7)C 22

Cross Partition Rings

Size,A in. (mm)
Nominal Wall

Thickness, in. (mm)

Number per

Cubic Foot

(0.03 m3)

Square

Set

Stagger

Set

3 (76.2) 5⁄16 (7.9) to 3⁄8 (9.5) 64 74

4 (101.6) 3⁄8 (9.5) to 1⁄2 (12.7) 27 31

6 (152.4) 1⁄2 (12.7) 8 9

A This dimension describes both the specified length and the specified outside

diameter, and is intended as a guide rather than as an acceptance criterion.
B Dumped, except for values assigned to 3 in. (76.2 mm) of larger rings, which are

usually stacked in square or stagger set. These numbers are to be considered as

guides rather than as acceptance criteria.
C Representative of different manufacturers’ practices.

TABLE 2 Requirements for Sizes and Quantities of Saddles

Saddles

Saddle

Designation

Approximate

Number per

Cubic FootA

(0.03 m3)B

1⁄4 115 000
3⁄8 50 000
1⁄2 17 000
3⁄4 6 200

1 2 100

11⁄2 650

2 240

3 50

A As randomly dumped.
B 1 in. = 25.4 mm.

TABLE 3 Requirements for Shapes, Sizes, and
Quantities of SaddlesA

Berl SaddlesB Square Cut SaddlesC

Size, in.

(mm)D

Minimum

Number per

Cubic FootE

(0.03 m3)

Size, in.

(mm)D

Minimum

Number per

Cubic FootE

(0.03 m3)

1⁄4 96 050 1⁄4 99 450
1⁄2 15 840 1⁄2 18 630
3⁄4 4 700 3⁄4 6 110

1 2 070 1 2 240

11⁄2 630 11⁄2 675

2 238 2 257

A Saddle shapes and piece count shall conform to samples previously approved by

the consumer.
B See United States Patent 1,796,501. This saddle is disclosed in an expired

patent. Interested parties are invited to submit information regarding the identifi-

cation of an alternative(s) to this item to ASTM International Headquarters. Your

comments will receive careful consideration at a meeting of the responsible

technical committee,1 which you may attend.
C See United States Patent 2,639,909. This saddle is disclosed in an expired

patent. Interested parties are invited to submit information regarding the identifi-

cation of an alternative(s) to this item to ASTM International Headquarters. Your

comments will receive careful consideration at a meeting of the responsible

technical committee,1 which you may attend.
D 1 in. = 25.4 mm.
E See Footnote B to Table 1.
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