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Standard Test Method for
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Acid-Soluble Chloride in Mortar and Concrete
This standard is issued under the fixed designation C 1152/C 1152M; 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 epsilog) (indicates an editorial change since the last revision or reapproval.
1. Scope C 1084 Test Method for Portland-Cement Content of Hard-

1.1 This test methddprovides procedures for the sampling ~_ened Hydraulic-Cement Concréte _
and analysis of hydraulic-cement mortar or concrete for E11 Specification for Wire-Cloth Sieves for Testing Pur-
chloride that is acid soluble under the conditions of test. In  POS€S
most cases, acid-soluble chloride is equivalent to total chlorid%
1.2 The text of this standard references notes and footnotes i L ,
that provide explanatory information. These notes and foot- 3-1 The amount of acid-soluble chloride in most hydraulic-
notes shall not be considered as requirements of this standaggMment systems is equal to the total amount of chloride in the
1.3 This standard does not purport to address all of theSyStém. However, some organic substances that may be intro-
safety concerns, if any, associated with its use. It is théju_ce_d into mortar or concrete contal_n c_hlorlde that is initially
responsibility of the user of this standard to establish appro-2cid-insoluble that can eventually ionize and thus become
priate safety and health practices and determine the appncaamd-soluble or water-soluble after a period of exposure in the

bility of regulatory limitations prior to use. very alkaline cement system. _ o
1.4 The values stated in either SI units or inch-pound units 3.2 Sulfides are known to interfere with the determination of

are to be regarded separately as standard. Within the text, ti§gloride content. Blast-furnace slag aggregates and cements
inch-pound units are shown in brackets. The values stated ifPntain sulfide sulfur in concentrations that can cause such

each system are not exact equivalents; therefore, each systdierference and produce erroneously high test results. Treat-
shall be used independently of the other. ment with hydrogen peroxide, as discussed in Test Methods

C 114, is used to eliminate such interference.

Significance and Use

2. Referenced Documents

2.1 ASTM Standards: . .
C 42 Test Method for Obtaining and Testing Drilled Cores 4.1 Sampling Equipment -
and Sawed Beams of Concréte 4.1.1 The apparatus required for obtaining samples by

C 114 Test Methods for Chemical Analysis of Hydraulic COfing or sawing is described in Test Method C 42.
Cement 4.1.2 Use the following apparatus for sampling by drilling

C 670 Practice for Preparing Precision and Bias Statemeni®ulverization): _ _ .
for Test Methods for Construction Materidls 4.1.2.1 Rotary Impact Drill and drill or pulverizing bits of

C 702 Practice for Reducing Field Samples of Aggregate tgufficient diameter to provide a representative sample of
Testing Sizé sufficient size for testing.

C 823 Practice for Examination and Sampling of Hardened 4-1.2.2 Spoonor other suitable means to remove pulverized
Concrete in ConstructioRs sample material from drill hole without contamination.
4.1.2.3 Sample Containergapable of maintaining samples
— in an uncontaminated state.
* This test method is under the jurisdiction of ASTM Committee C-9 on Concrete 4.2 Sample Processing Apparated he apparatus required
and Concrete Aggregates and is the direct responsibility of Subcommittee C09.69 dfigyr processing samples shall be chosen for its suitability for the

4. Apparatus

Miscellaneous Tests. . P .
Current edition approved Jan. 10, 1997. Published March 1997. Originallypurposes of the Investigation, and_ frequently includes a con-
published as C 1152 — 90. Last previous edition C 1152 — 90. crete saw and one or more pulverizers.

2This test method is based on a report by Clear, K. C., and Harrigan, E. T., 4.2.1 Samples more than 25 mm (1 in,) in maximum
“Sampling and Testing for Chloride lon in Concrete,” Report No. FHWA-RD77-85, dimension shall be reduced in size by use of a jaw crusher or
Federal Highway Administration, Washington, DC, Aug. 1977 (Available as PB
275-428/AS National Technical Information Services).

2 Annual Book of ASTM Standardgol 04.02. -

4 Annual Book of ASTM Standardgol 04.01. 5 Annual Book of ASTM Standardgol 14.02.
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broken into smaller pieces by hammering carefully to avoid8. Procedure

loss of smaller pieces. o , 8.1 Select a sample having a mass of approximately 10 g.
4.2.2 Crush particles less than 25 mm (1 in.) in maximumpetermine the mass of the sample to the nearest 0.01 g and

dimension using a rotating puck grinding apparatus, or bynoduce into a 250-mL beaker. Use the reference method for
using a disk pulverizer, or mortar and pestle operated to restri¢thoride given in Test Methods C 114.

to negligible levels the loss of fine particles.

4.2.3 Sieve 850-pm [No. 20], which shall comply with ¢ cajculation
Specification E 11. )
4.3 The apparatus required for the chloride determination 9.1 Calculate percent chloride by mass_of mortar-or con-
step is given as the reference method for chloride in Tesf'€!: by the reference method for chloride given in Test

Methods C 114. Methods C 114. . .
4.4 Glazed PaperPaper to which fine particles do not 9.2 Other useful measures of chloride concentration can be
adhere, for use as described in 7.1. obtained as follows: _ ,
9.2.1 For calculating kilograms of chloride per cubic metre
5. Reagents [pounds of chloride per cubic yard] of concrete, multiply

5.1 The reagents required for the chloride determination ar@ercent chloride by/100, where:
given in the reference method for chloride of Test Methods

C114. U = density of mortar or concrete, kgftb/yd®]. The

6. Sampling air-dry density of normal weight concrete for most
' . . urposes can be assumed to be 2263 RP&i5
6.1 Select the sample per Practice C 823 or as required for Ipb/ylcaf].

the purpose of the investigation. . : . 9.2.2 For calculating percent chloride by mass of cement,
6.1.1 Because of the small nominal maximum size of themultiply percent chloride by 108/ where:

aggregate in a mortar, pieces of mortar having a mass of 10 g ' '

or more will be representative of a rather large volume of

mortar. P = percent cement by mass in the mortar or concrete, as
6.1.2 Take concrete cores in accordance with Test Method known or determined in accordance with Test Method
C 42 unless otherwise specified. C 1084.

Note 1—Concrete cores taken in accordance with Methods C 42 may 9.2.3 qu CaI_CU|atmg equivalent ﬂake calcpm chloride (cal-
be cut longitudinally to provide a 12-mm¥4in.] thick section generally ~ cium chloride dihydrate) concentrations, multiply percent chlo-
representative of the core, or cut laterally into 12-niif.] thick disks  ride by 2.07.
representative of the concrete core at various depths. Concrete farthest
from a surface into which _chloride has penetrated often provides_ chloridq 0. Precision and Bias
data close to that of the originally placed fresh concrete. The cooling water .
from core cutting may dissolve some of the chloride. 10.1 Precisior?

. . 10.1.1 The single laboratory standard deviation has been
613 Powdered concrete obtal_ngd by use of a rotary 'm.pa%und to be 0.0015 % chloridea). Therefore, results of two
drill is frequently used in determining chloride concentration )
. X . roperly conducted tests in the same laboratory on the same
with depth in bridge decks, pavements, etc. Such samples m . -
- . . : aterial should not differ by more than 0.0042 ). (
be unrepresentative, especially when the nominal maximum 10.1.2 The multilaboratory standard deviation has been

coarse aggregate size is 25 mm [1 in.] or more. Thus, several 0
such samples should be combined, or the data used with ca .und to be 0.0021 %3). Therefore, results .Of two properly
conducted tests from two different laboratories on samples of

Procedures for this method of sampling are as follows: . .
6.1.3.1 Using the rotary impact drill, drill perpendicular to the same material should not differ by more than 0.005%}% (

the concrete surface or parallel to the axis of a cored specimenNore 2—The numbersa) and ) represent, respectively, the (1S) and
to a specified depth or a depth sufficient to obtain a represertb2S) limits as described in Practice C 670. This precision statement
tative sample of at least 20 g of powdered material. To preverﬂpp”es to tests of samples prepared and ground by a single laboratory. For
sample contamination, avoid contact of sample with hands anﬁis reason, test results will vary depending upon the method of obtaining

' t

th f irati All l tool hall b e sample and the size of the sample before it is crushed and reduced to
other sources of perspiration. sampling 1ooIs sha epass the 850-pum [No. 20] sieve, or pulverized. The effect may be small for

cleaned and then rinsed with ethyl alcohol and dried prior tQarge concrete cores or from mortars sectioned vertically to appreciable for
each sampling operation. No lubricants shall be used duringirge aggregate concretes sampled by rotary impact drilling with small
drilling. diameter drills.

6.1.3.2 Transfer powdered sample into sample container

) i 10.2 Bias—Since there is no accepted reference material
using a spoon or other suitable means.

suitable for determining the bias for the procedure in this test
7. Sample Preparation method, no statement on bias is being made.

7.1 Pulverize the sample so that all the material will pass a
850-um [No. 20] sieve. Thoroughly blend the material by
coning as described !n Practice C 702 from one glazed paper tos 5 copy of the research report used to develop the precision statement is
another at least 10 times. available from ASTM Headquarters. Request RR:C9-1003.
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The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connection
with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such
patent rights, and the risk of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible
technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should make your
views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above address or at
610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website (www.astm.org).



