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Standard Test Method for
Effect of Organic Impurities in Fine Aggregate on Strength
of Mortar *

This standard is issued under the fixed designation C 87; 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.

This standard has been approved for use by agencies of the Department of Defense.

€' Note—Section 13, Keywords, was added in November 1995.

1. Scope D 75 Practice for Sampling Aggregafes

1.1 This test method covers the determination of the effect D 3665 Practice for Random Sampling of Construction
on mortar strength of the organic impurities in fine aggregate, Materials
whose presence is indicated by tests with Test Method C 4%

! ) . ignifi
Comparison is made between compressive strengths of mortar Signi |Fance and Use_ L _ ) i
made with washed and unwashed fine aggregate. 3.1 'I_'h|s. test method is of S|_gn|f|canc_:e in making a fln_al
1.2 The SI values shown in parentheses are provided igletermination of the acceptability of fine aggregates with
information purposes only. respect to the requirements of Specification C 33 concerning

1.3 This standard does not purport to address all of the©rganic impurities. _ _
safety concerns, if any, associated with its use. It is the 3-2 This test method is only applicable to those samples
responsibility of the user of this standard to establish appro-Which, when tested in accordance with Test Method C 40, have

priate safety and health practices and determine the appncaproduced a supernatant liquid with a color darker than that of
bility of regulatory limitations prior to use. the reference standard color solution.

2. Referenced Documents 4. Basis for Comparison
2.1 ASTM Standards: 4.1 The fine aggregate shall be compared in mortar, as
C 33 Specification for Concrete Aggregdtes described in this test method, with a sample of the same
C 40 Test Method for Organic Impurities in Fine Aggre- aggregate that has been washed in a 3 % solution of sodium
gates for Concrefe hydroxide followed by thorough rinsing in water. The washing

C 109/C 109M Test Method for Compressive Strength ofshall be repeated a sufficient number of times until the
Hydraulic Cement Mortars (Using 2-in. or 50-mm Cube supernatant liquid obtained in Test Method C 40 has a color

Specimens) lighter than standard. (Note 1) The washing shall be performed
C 128 Test Method for Specific Gravity and Absorption of in such a way as to minimize the loss of fines and so that the

Fine Aggregaté washed aggregate has a fineness modulus within 0.10 of that of
C 150 Specification for Portland Cem&nt the unwashed aggregate. The washed and rinsed aggregate
C 230 Specification for Flow Table for Use in Tests of Shall be checked with a suitable indicator such as phenolphtha-

Hydraulic Cemert lein or litmus to assure that sodium hydroxide has been
C 305 Practice for Mechanical Mixing of Hydraulic Cement fémoved effectively prior to preparation of the mortar.

Pastes and Mortars of Plastic Consisténcy 4.2 Unless otherwise specified or permitted, strength com-
C 670 Practice for Preparing Precision and Bias Statemenfg@risons shall be made at 7 days in accordance with the

for Test Methods for Construction Materials following conditions: _
C 702 Practice for Reducing Samples of Aggregate to 4-2.1 Mix three baiches of mortar with the aggregate

Testing Siz8 washed in sodium hydroxide and three batches with the

unwashed aggregate on the same day. Mix the batches for the
two conditions alternately.
4.2.2 Mold three 2-in. or 50-mm cubes from each batch.

1 This test method is under the jurisdiction of ASTM Committee C-9 on  4.2.3 Test the three cubes from each batch at the age
Concretes and Concrete Aggregatesand is the direct responsibility of Subcommitt%eciﬁed
C09.200n Normal Weight Aggregates. ’

Current edition approved Oct. 28, 1983. Published December 1983. Originally Nore 1—Test Method C 40 describes a standard procedure and an
published as C 87-31. Last Previous edition C 87—69 (1975).
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alternative procedure for the determination of color value. In the standargrepare a quantity of aggregate estimated to provide slightly

procedure there is a single reference standard color. In the alternati@ore than needed to produce a batch of the desired consis-
procedure five colored glass standards are used. The reference stand?ég‘cy

color is equivalent to color Plate No. 3.
Note 3—If the absorption has been determined in accordance with Test

5. Apparatus Method C 128, the aggregate may be prepared for test by adding to a
5.1 Flow Table, Flow Mold, and Caliperas described in  known mass of dry aggregate the amount of water it will absorb, mixing
Specification C 230. th_oroughly, and permitting the aggregate to stand in a covered pan for 30

5.2 Tamper, Trowel, Cube Molds, and Testing Machiag ~ ™" Pefore use.
described in Test Method C 109/C 109M. 9.4 After placing all the mixing water in the bowl, add the
5.3 Mixer, Bowl, and Paddle as described in Practice cement to the water. Start the mixer and mix at the slow speed
C 305. (140 =5 rpm) for 30 s.

) 9.5 While still mixing at slow speed over a 30-s period, add
6. Reagents and Materials a measured quantity of aggregate estimated to provide the
6.1 Portland cement shall be Type | or Type Il, meeting theproper consistency.
requirements of Specification C 150. ) )
6.2 Sodium Hydroxide Solutiof8 %)—Dissolve 3 parts by Note 4—The quantity of aggregate used may be determined by

. . . . subtracting from a known quantity of prepared aggregate the mass of the
weight of sodium hydroxide (NaOH) in 97 parts water. portion remaining after mixing.

7. Sampling 9.6 Stop the mixer, change to medium speed (2880
7.1 Sample portions of fine aggregate for this test shall bépm), and mix for 30 s.
obtained from the same sample used for Test Method C 40. 9.7 Stop the mixer and let the mortar stand fét in.
Needed reduction of samples to obtain test portions shall be iRuring the first 15 s of this interval, quickly scrape down into
accordance with Practice C 702. the batch any mortar that may have collected on the side of the
7.2 Secure an additional field sample if needed from thdowl, then for the remainder of this interval, cover the bowl
aggregate supply in accordance with Practice D 75 and Pragvith the lid.

tice D 3665. 9.8 Finish by mixing for 1 min at medium speed. If the flow
appears to be too high additional sand may be added after the
8. Temperature first 30 s of this mixing period. If so, stop the mixer briefly, add
8.1 The temperature of the mixing water, moist closet, andhe sand, and then complete the additional 30 s of mixing.
storage tank shall be maintained at 73:8°F (23 +1.7°C). 9.9 In any case requiring a remixing interval, any mortar

adhering to the side of the bowl shall be quickly scraped down

9. Preparation of Mortar ] ) o into the batch with the scraper prior to remixing.
9.1 Prepare the mortar in a mechanical mixer in accordance g 109 Make a determination of the flow.

with the procedure for mixing mortars described in Practice
C 305, as modified below. 10. Procedure
9.1.1 The mortar shall be proportioned to produce a consis- 10.1 Flow Test

tency of 100=5 as determined by the flow test. tullv wine the fi bl | dd q
9.1.2 Inthe event that the fine aggregate being used include 10.1.1 Carefully wipe the flow table top clean and dry an
ace the flow mold at the center. Immediately after completing

particles so large that the adjustment bracket (as described .y . | I ¢ b !
Practice C 305) cannot provide adequate clearance, the ovefl® MiXing operation, place a layer of mortar about 1 in. (25

sized particles shall be removed by sieving on the 4.75-mn5nm) in thickness. in the mold and tamp 20 times with the
(No. 4) or 2.36-mm (No. 8) sieve. If this procedure is tamper. The tamping pressure shall be just sufficient to ensure

employed, the report shall so state and shall indicate thgniform f]i!lir&gfoftme r?old.IFiIIthe mol?{fwﬁth mortar and tarlnp
quantity of material so removed. as specified for the first layer. Cut off the mortar to a plane

_ surface, flush with the top of the mold, by drawing the straight

Note 2—Caution: The clearances between the paddle and the bowledge of the trowel (held nearly perpendicular to the mold) with
specified in Practice C 305 are suitable when using the standard mort sawing motion across the top of the mold. Wipe the table top
made with Ottawa Sand. To permit the mixer to operate freely and to avoi%gan and dry, being especially careful tolremove any water

serious damage to the paddle and bowl when coarser aggregates are uséd, .
it may be necessary to set the clearance adjustment bracket to proviﬁe@m around the edge of the flow mold. Lift the mold away

greater clearances than specified. A clearance of approximately 4.0 mm f§0m the mortar 1 min after completing the mixing operation.

required in Practice C 305; a clearance of approximately 5.0 mm has bedinmediately drop the table through a heightiaf in. (12.7

found to be satisfactory for this method when used with fine aggregatenm) ten times in 6 s. The flow is the resulting increase in

from which the material retained on the 4.75-mm sieve has been removeg.verage diameter of the mortar mass, measured on at least four
9.2 Use water and cement in quantities that will yield adiameters at approximately equal angles, expressed as a

water-cement ratio of 0.6 by mass. It has been found that 60percentage of the original diameter.

g of cement and 360 mL of water will usually be adequate for 10.1.2 Should the flow be too great, return the mortar to the

a 6-cube batch. mixing vessel, add additional sand, mix for 30 s at medium
9.3 Using fine aggregate that has been brought to a saturatsdeed, and make another determination of the flow. If more

surface dry condition as described in Test Method C 128than two trials must be made to obtain a flow of 18®,
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consider the mortar as a trial mortar, and prepare test specand by the average strength for the corresponding (in respec-
mens from a new batch. tive order of mixing) batch containing washed sand.
10.1.3 If the mortar is too dry, discard the batch. 11.2 Report the average of the three ratios, expressed as a

10.1.4 Determine the quantity of sand used by subtractingercentage, as the relative strength for the sand under test.
the weight of the portion remaining after mixing from the - :
weight of the initial sample. 12. Precision and Bias

10.2 Molding Test Specimensimmediately following 12.1 The following precision statement is applicable when a
completion of a flow test indicating acceptable consistencytest result is the average ratio, as defined by this test method,
return the mortar from the flow table to the mixing bowl, of three pairs of mortar batch strength tests with all the batches
scrape down the bowl, and then remix the entire batch 15 s dpixed on the same day and tested at the same age.
medium speed. Upon completion of mixing, shake the excess 12.2 The single laboratory coefficient of variation has been
mortar from the paddle into the bowl. Place the mortar in cubgletermined to be 5.4 % (Note 5). Therefore, results of two
molds in two layers in accordance with the procedures deproperly conducted tests in the same laboratory should not

scribed in Test Method C 109/C 109M. differ from each other by more than 15.3 % (Note 5) of their
10.3 Store the test specimens and determine compressiwerage. The maximum range (difference between highest and
strength in accordance with Test Method C 109/C 109M. lowest) of the three individual ratios used in calculating the

average should not exceed 17 % (Note 6).

11. Calculation and Report .
. . Note 5—These numbers represent respectively the (1s %) and (d2s %)
11.1 Calculate the compressive strength of each specimeaiits as described in Practice C 670.

by dividing the maximum load it carried during the test by the Nore 6—Calculated as described in 5.2.2 of Practice C 670.
cross-sectional area. Average the strengths of the three speci-

mens from each batch. Calculate three strength ratios b¥3- Keywords

dividing the average strength for a batch containing unwashed 13.1 aggregate; organic impurities; mortar strength
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