ACI 222.1-96

Provisional Standard Test Method for
Water-Soluble Chloride Available for
Corrosion of Embedded Steel in Mortar
and Concrete Using the Soxhlet Extractor
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Some water-soluble chlorides, primarily in certain aggregates, do not induce corrosion of

embedded reinforcing steel since these chlorides are bound within the aggregate. Currently,
available test methods cannot distinguish between the water-soluble chlorides that support
corrosion and those that do not. This test method detects only water-soluble chlorides that
contribute to the corrosion of the reinforcing steel.

Keywords:Water-soluble chlorides; corrosion; steel; mortar; concrete; Soxhlet Extractor.

Brian B. Hope
Chairman

John P. Broomfield
Kenneth C. Clear
James R. Clifton
Israel Cornet
Marwan Daye
Bernard Erlin
John K. Grant
Kenneth C. Hover

Stephen L. Amey
Steven F. Dailey
Stephen D. Disch
Hamad Farzam
Per Fidjestol
Rodney R. Gerard
Michael P. Gillen

ACI COMMITTEE 222

Corrosion of Metals in Concrete

Bret James
Thomas D. Joseph
David G. Manning
Walter J. McCoy
Theodore L. Neff
Charles K. Nmai
Wliam F. Perenchio
Randall W. Poston

Associate Members
Odd E. Gjorv
Clayford T. Grimm
Alan K. C. Ip
Andrew Kaminker
Mohammad S. Khan
Philip J. Leclaire
Joseph A. Lehmann

Keith A. Pashina
Secretary

Robert E. Price

D. V. Reddy
William T. Scannell
David C. Stark
Wayne J. Swiat
Thomas G. Weil

Richard E. Weyers
David A. Whiting

Mohamad A. Nagi
Morris Schupack
Ephraim Senbetta
Robert E. Shewmaker
Bruce A. Suprenant
William F. Van Sisseren
Michael C. Wallrap

Provisional Standards provide temporary standargds
to expedite development and updating of Codes,
Code Cases, or Specifications. Provisional Stan-
dards are required due to emergency conditions,

nology development.
copyright proprietors.

222.1-1
Full document details: ACl 222.1-96

Copyright (c) 1997, American Concrete Institute. All rights reserved including
. . rights of reproduction and use in any form or by any means, including the making of
regulatory changes, special circumstances, or te¢h- copies by any photo process, or by any electronic or med
written or oral, or recording for sound or visua! reproducti
edge of retrieval system or device, unless rarinicsion in writing is obtained from the

DEcUnsEnLs

Document Sharing Hub


http://www.avadocuments.com/doc/aci-222-1-96
http://www.avadocuments.com/doc/aci-222-1-96

222R-2 AC| PROVISIONAL STANDARD

measured is very dependent on the degree of fineness to
which the aggregates are ground during sample prepaf‘ation.
The problem with the ASTM C 1218 test method is therefore
twofold: the test measures chlorides that are not generally
available for the corrosion reaction, and the test gives widely
variable results. The test method described herein should be
. CONDENSER used when chloride-bearing aggregates influence the results
p—— obtained using ASTM C 1218.
2.2—Sulfides are known to interfere with the determi-
nation of chloride content. Blast-furnace slag aggregates
and cement contain sulfide sulfur in concentrations high
S enough to cause significant interference and produce er-
GLASS WoO L roneous test results. Treatment with hydrogen peroxide,

aém)pé—g as discussed in ASTM C 1#4shall be used to eliminate
such interference.
XVé\\T/E }E o 3—Apparatus _ _
X ; _3._1—Sampllng equmenThe a_ppqratus re_qum;d for ob-
SAMPLE A% taining samples by coring or sawing is described in ASTM C
;i.a. 428 Sampling by drilling is not applicable for this test and
- : shall not be used.
T~ SYPHON 3.2—Sample processing apparatus:
TUBE 3.2.1Samples too large to fit in the sample holder of the

Soxhlet shall be reduced in size by means of a jaw crusher or
by hammering.
3.2.2Extract chlorides from the sample using a Soxhlet ex-
tractor, a schematic of which is shown in Fig. A1. The Soxhlet
===== extractor consists of a heater, a lower flask to hold water, the
sample compartment, and a condenser. The extractor contains
approximately 100 ml of distilled water in the lower flask. Heat
Fig. A1—Soxhlet extraction apparatus is applied to this flask; vapor from the boiling water passes to
the condenser; and the condensate collects in the sample com-
partment. The sample is contained in a porous holder and the
hot condensate collects around the sample. When the conden-
sate reaches a critical height, the liquid is siphoned back into the
lower flask and the process repeats. The nonvolatile compo-
nents extracted from the sample accumulate in the lower flask,
while each extraction involves fresh hot distillate. The heat in-

1—Scope

1.1—This test method provides procedures for the sam-
pling and analysis of hydraulic-cement mortar, concrete, or
aggregate for chloride that is water-soluble and available for

the corrosion reaction under the conditions of the test. put shall be sufficient to give an extraction cycle about every 20

1.2—This test meth-od does not.purpor'F to-address gll of min. For convenience, suitable commercial equipment is avail-
the safety problems, if any, associated with its use. It is theable**

responsibility of the user of this test method to establish ap-
propriate safety and health practices and determine the ap- 4—Reagents
plicability of regulatory limitations prior to use. 4.1—The reagents required for the chloride determination
are given in the test method for chloride of ASTM C 114.

2—Significance and Use

2.1—Water-soluble chloride, when present in sufficient 5__ sampling
amounts, may initiate or accelerate the corrosion of metals 5.1—Reduce the size of a minimum 300 gm sample as
such as steel embedded in or contacting a cement systerspecified in Section 6, and divide this sample to a mini-
such as mortar, grout, or concrete. Other test methods existnum 30 gm representative sample for use in the chloride
for the determination of water-soluble chloride in a cement
system*. However, some aggregates contain a considerabl———
amount of chloride that is bound in the aggregate and is nc, £2tmare,rfomaton see The Determination of e Chirde Contentof Concrete
available for the corrosion reaction. The test method de-No.5, Pergamon Press, New York, Sept. 1985, pp. 863-870.
scribed in ASTM C 1218 measures a portion of the chloride “ASTM Test Method C 114, “Test Methods for Chemical Analysis of Hydraulic Cement.”

Contalned |n these aggregates However the amount Dmlo ASTM C 42, “Test Method for Obtaining and Testing Drilled Cores and Sawn
’ ! Beams of Concrete.”

- ** Suitable Soxhlet extraction equipment is availabl(i E’)OTGIE I f re j 30g
. No. 09-551A) and other manufacturers. m m
ASTM Standard Test Method C 1218-92, Standard Test Method for Water-Soluble

Chloride in Mortar and Concrete. Document Sharing Hub
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