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INTRODUCTION

A long-range compréhensive research projeét entitled "Study of
Absorptive Aggregates in Asphalt Paving Mixtures" was initiated in
1967 on evaluation and use of absorptive aggregates for asphalt paving
mixtures.

The éverall objectives of the study are:

1. To evaluéte exiéting methods and develop new methods for
detgrmining both qualitatively and quantitatively, the absorption of
asphalt by road'aggregates.

2. To correlate basic chemical and physical properties with
the absprption'characteristics'of aggregates with respect to asphalt,
and to identify parameters that are indicative of the absorptive char-
acteristics of aggregates.

3. To evaluate the effects of asphalt absorption by aggregate
on asphalt, aggfegate, and the asphalt mixtures.

4. To establish criteria and tests for identifying, classi-
fying, and specifying aggregates used in asphalt mixtures with respect
to asphalt absorption.

5. Todevelop methods and remedies for utilizinglabsorptive
aggregates in asphalt paving mixtures economically without sacfificing
durability and stability of the mixture.

Project "'HR-127 (196771968) was d?signed to study the first two phases
of the overall objectives and, to a limited extent, the third objective.
Project HR-142 (1968-1970) was initiated to study the third, fourth, and
fifth objectives. This fepoft summarizes the work accomplished during

the period from January 1, 1969 to December 31, 1969.




MATERTALS

Six limestone aggregates were studied from quarries selected by
Iowa State HighWay Commission engineers. The sources and designations
of the aggregates are given in Table 1. The locations of the quarries

are shown in Fig. 1.

Table 1. Limestone aggregates studied.

Beds
Size or

No. County Quarry (in.) Ledges Geological formation
1-3 Adair Menlo 3/8 3-6-Argentine Missourian series
1-L Pennsylvania system
2 Blackhawk  Pints 3/4 Rapid Cedar Valley formationm,

‘Devonian system
3-8 Hardin Alden 3/8 - . Gilmore Ciry formation,
3-L . . Mississippian age
4 Scott Linwood 1/2 Davenport Devonian system
5-S Story Cook 3/8 . - St. Louis formation,
5-L ‘ Mississippian series
.6 Washington Keota 1 Beds 14 — 22 Osage series,

Mississippian age

Four of the aggregates (Menlo quarry, Adair Co.; Linwood quarry, Scott
Co.; Cook quarry, Story Co.; and Keota quarry, Washington Co.) ﬁere‘also
studied in HR-127. Limestonés.from Alden quarry, Hardin County; and Pints .
quarry, Black Hawk County, are included because of their known service
performance records as concrete aggregétés. In gddition to crushed aggre-
gates from 3/8 to 1 in. size, two "block stomes'" were obtained from all six
quarries for prepardtion of geometrically symmetrical rock cylinders.

The crushed aggregates were séparated by 3/8 in., No. 4, and No. 100
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sieves, washed and oven dried at 110°C for 24 hours before any tests

were conducted.

Various fractions were designated as follows:

A.._

B.—

Cc.—

. D —

Dl —

Retained on 3/8 in. seive

" Passing 3/8 in. and rétained on No. 4 seive

Passing No. 4 seive and retained on No. 100 séive

Passing No. 100 seive

Passing No. 100 seive and retained on No. 200 seive

Two penetration-grade asphalt cements were included in the study.

The properties of the two asphalts are shown in Table 2.




Table 2. Properties of asphalt

stqdied.

No. Propérty _Asphalt
A (85-100 pen) vB(lZOleO_pen)
1 Penetration 77/100/5 92 127
2 Sp. Gr. 77/77 | 1.008 1.024
3 Flash,péint, °F 600 605
4 Fire point, °F 670 665
5 Softening point, R&B, °F 120 118
6 Viscosity at 140°F, poises 1144 727
Viscosityxat'77oF, poises 3.96 X 10° 1 1.58 X 10°

8 Thin film oven test

% loss 0.10 0.08

Penetration of residue 54 72

% retained penetration 57 53
9 Soluble in C CI4 | | 99.84% 99.83%
10 Ductility at 77°F, cm 130+ 130+
11 Spat test Negative Negative
12 phaltenes 17.94 16.93

Percent as




PORE CHARACTERISTICS AND ABSORPTION

Pore characteristics of both crushed aggregate and rock cores drilled
from étohe lecks from six quarries were determined to correlate or charac-
terize asphélt absorption with porosity, pore size, and size distribution.
‘Pore properties were determined by a mercury porosimeter.
| Pare-size distfibﬁtion in terms of non-normalized ffequency curves of -
the six rocks ére‘shown in Figs. 2 ; 7. Pore-size distribution in térms of
relations betweeﬁ éumulative porosity (%) and pore sizé are shown in Figs.

8 — 13, 'The phenoimenon of hysteresis have been observed in all aggregates,
which-indicateé'the existence of ink-bottle pores of var?ing extent and throat

sizes in allvrocks;>'Typica1 hysteresis curves are shown im Figs. 14 and 15.
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The pofosity of the aggregates were determined by the ASTM water absorp-
tion method, vacuum saturation method, and mercury penetration'method. The
'results aré given in Table 3. Correlation between water and mercury penetra-
tion porosities were excellent except for core samples. Variations can be
aftributed to differences in pore size-ranges that were dgfined by each method,
the differences in pore siZe distributions among aggregates, and poor repeata-
bilify of standard bulk specific gravity determinations. However, vacuum-
saturated porqsity\generally gives the highest and mercury pénetration giveé
the lowest pordSity resulté. The correlation coefficient between 24-hours
soaked porosity and mercury penetration porosity is 0.7635 (0.9286 without cofes);
the correlatioﬁ coeffiqient between 24-hours and vacuum saturated and mercury

peﬁetration porosity is 0.9519, all significant at the 1% Llevel.

Table 3. Effective porosity of .aggregates studied.

Bulk Effective porosity, %
_ , Sp. gr. 24 hour Vaccuum Mercury
. Quarry Agoregate No, (ATTM) soaked saturation penetration
Menlo - 1-8-B . . 2,567 4.95 4.90 1.94
1-L-A : 2.613 - 3.08 3.84 1.95
1-1-B ©2.603 3.64 4.22 1.02
. _Core 2.637 2.37 - 0.98
Pints 2-A 2.348 15.40 16.91 11.84
-2-B 2.333 17.06 17.80 11.81
Core S Coo2n271 16.40 -~ 16.88
Alden 3-S-B 2.475 7.35 8.44 8.24
3-L-A 2.517 4.88 7.10 6.46
3-L-B . 2.508 5.80 7.55 6.33
Core 2.510 4,32 - ~9.60
Linwood  4-A 2.613 3.72 4.26 2.78
4-B 2.582 4.29 4.47 2.30
- Core 2.636 2.37 - 0.90
Cook  5-5-B 2.397 14.33 17.74 ©10.66
5-1-A 2.426 10.33 13.73 : 11.54
5-L-B ' 2.408 .13.00 14.04 11.42
~ Core 2.565 5.54 - : 17.44
Keota 6-A 2.326 12.98 16.47 ~10.50
. 6-B" - 2.263 17.00 19.19 14,77

- Core” 2.489 7.77 - 4.66
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Asphalt absorptions were determined by the immersion method and the
bulk-impregnated specific gravity method. The results of asphalt absorp-
tion by rock core samples are shgwn in Table 4. Compared with water absorp-
tion of the rock cores, the following preliminary conclusions can be stated:

‘(a) Asphalt absorption by rock cores showed lower values than
for crushed gggregates from the same quarries.

(b) The amount and ﬁature of asphalt absorption varies with the
method used for absorption determination and the type of asphélt, and

(c) Ihe ratio betweén'asphalt absorption and water absorption
varied from about one/third to about two thiras. These ratios are con-
trolled.by the.pofe—size distribution of the rocks. The effect of pore-size

distribution on asphalt aborption is demonstrated in\Fig. 16 in which

the cumulative pore-size distribution curves of Menlo and Pints cores are
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Table 4. Asphalt Absorption by Rock Cores.

Absorption, % by core wt.

BISG method , Immersion methéd

Rock Core Asphalt A Asphalt B Asphalt A Asphalt B
'~ Menlo | 0.30 0.30 0.59 0.59

Pints 2,01 2.27 2.11 2.47

Alden 0.92° 2.08 1.20 1.31

Linwood 0.30 0.33 0.44 0.38

Cook 0.84 : 1.07 1.45 1.83

Keota 0.84 - 0.96 1.52 1.98

g
1

plotted on the same scale. Consid-
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EVALUATION OF BULK SPECIFIC GRAVITY

Accurate determination of bulk specific gravity of aggrégate is of
paramount importance in a number of engineering design applications.

Percent voids is generally used as one of the criteria for the design -
of bituminous paving mixtures. The exact determination of bulk specific
gravity of the various constituents” of the paving mixture is a necessary
part of the desién procedure for determination of void properties of
bituminous mixtures. It is also used to estimate percent -of asphalt absorp-
tion by aggfegate, which is the major consideration of Projects MR-127
and HR-142. 1In the design and control of portiand cement concrete, bulk
specific grévity is used in design calculation of concrete mixtufes by
the absolute volume concept.

Bulk specific gravity can be defined as the ratio of the wéight in
air of a given Qolume of a permeable material (including both permeable
and impermeable voids normal to the material) at a stated temperature to
the weight in air of an equal volume of distilled water at a stated temp-
erature. The bulk specific gravity of an aggregate as defined by the ASTM
equals the oveh-dry weight of the aggregate (A) divided by the sum of the
aggregate volume (Vs), the volume of the permeable voids (Vp) and the imper-

meable voids (Vi), and the unit weight of water (yw):

A
(Vs + Vp + Vi)yw

bulk specific gravity

where B is the saturated surface-dry weight of the material in air, and C

is thHe weight of saturated material in water. Those voids that cannot be




filled with water.after a 24-hr soakinglare referred'fo as inpermeable voids.
Voids that can be filléd with water after a 24-hr.soaking are referred to as
permeable.

ASTM Standards C-127 and C-128 outline methods for detefmining absorptionl
and bulk specific gravity of aggregates. These standards call for immersion
of material in water for 24 hr, followed by drying until the surface-dry state
is attained. Coarse aggregates are rolled in an absorbent cloth until all
visible water films are gone. Some operators judge this condition by observing
the shine contributed by water film while others judge by observing a slight
color change in the aggregate.

Fine aggrggates are spread on a pan and exposed to a gentle current of
warm air until a free flowing condition is reached. The aggregate is then
lightly tamped into a conical mold. If the cone stands when the mold is re-
moved, the fine aggregate is assumed to carry moisture on its surface and it
is dried further. When the cone just begins to slump upon removal of the cone,
it is assumed to be in a saturated surface-dry state.

For natural, well graded fine aggregates, the saturated surface-dry con-
dition is usually reproducible. However, the end point is more erratic for
crushed fine aggregates because the angularity of the particles does not
‘'permit a definite slump condition as do the rounded surfaces of naturall
sands. Besides this, the higher percentage of material passing the No. 100
sieve also poses a problem in achieving slump condition.

Various attempts have been made in the past to pinpoint the saturated
surface-dry conditipﬁ of the aggregates to improve the reproducibility of the
bulk specific gravity test reéults; These include Howard's glassbjar methodl’z?
Martin's wet and dry buib temperature method3, Saxer's absorption time curve

' 5
procedure4, and Hughes' and Bahramian's saturated air drying method™. However,




the various modifications either offer little improvement or are too elaborate

to be practical in the field or average laboratory.

During the first year of Project HR-142, a special study was conducted to
develop ﬁew, simple, qnd more reproducible methods to determine the bulk spe-
cific gravity or the saturated surface-dry condition for granular materials. As
a result, a new chemical indicator method was developed to determine the sat-
urated surface-dry condition, and a glass mercury pycnometer was designed to
determine bulk specific gravity of aggfegates larger than the No. 100 seive size.
The work on a cﬁemical indicator and evaluation of the method relative to the
standard ASTM method was presented at the 1970 annual meeting of the Highway
Research Board6. Preliminary work on the mercury pycrometer is described in
Appendix A.

In éhe chemical indicator study, the bulk specific gravity of crushed
aggregates and cylindrical rock cores from the six HR-142 limestone quarries —
one crushed trap rock and one synthetic aggregate (Synopal) from Denmark —
was determined by five methods. The methods are: standard ASTM, geometrical
measurement, mercury displacement, and two chemical indicator method$ (cobalt
chloride and fluorescein di-sodium salt) developed at the ISU Bituminous Research
Laboratory. The chemical methods are described in Appendix B. The general
conclusions of the study were:

1. The ASTM standard tests underestimate the bulk specific gravity
of aggregates as these tests measure adsorption as well as absorption of par-
ticles. Results obtained in determining bulk specific gravity by other methods
such as the mercury displacement method, the geometrical mensuration method, and

the chemical methods appear to confirm this statement.
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2. Experiments on rock cores indicate that the mercury dis-
placement method gives realistic values between those obtained from the
ASTM standard method and the geometrical mensuration method, Further
investigations are needed ih order to have a properly specified pressure at
which measurements of volume displaced by mercury should be taken for con-
sistent results with all aggregates.

3. Chemical methods eliminate the human element to a great extent
in observing the saturated surface-dry condition of the aggregates since color
change is quite afparént. |

4, vAftéinment of saturated surface-dry condition by the chemical
method is not affected By the surface character, particle shape, or gradaﬁion
of the particles.

5. Results of chemiéal methods agree well with those obtained from
the mercury displacement method. , /

6. On the basis of the data in this study and the relative cost of
each chemical method, the cobalt chlogide method appears to be the more pre-
ferable of the two chemical methods investigated. However, fluorescein di-sodium
salt is better suited when deaiing with dark-colored aggregates.

7. Data in this iimited study seem to indicate that most duplicate
determinafions check within 0.01 in the case of the chemical method as compared
to 0.02 specified in the ASTM standard test.

8. \Additional work is needed in order to establish the reproducibility

of theé chemical indicator methods.
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FIELD STUDY OF AGGREGATE ABSORPTION

Aé planned in the proposal, field study of absorption effects was to
be condugted in the second phase of Project HR~142. It was prOpésed that
'four test sections of surface mixtures using absorptive aggregates of yaried
~absorptive capacities (but without compensation of absorbed asphalts) would .
be laid as parts of regular construction projeqfs during the 1968 construction
season and the following parameters wbuld be studied:

1. Naﬁure, occurfence, and frequency of cracks that may be observed
at six-month intérvals.
2, TheAaﬁsorption history determined by the Rice method from plant
to pavement and af six-month intervals.
« 3. BHardening and chemical changes in the asphalt at six-month intervals.

On August 6, 1968, Mr. Stephen E. Roberts, Research Engineer of the
Iowa.State Highway Commission, sent letters to nine county engineers (Butler,
Decatur, Dubuque, Floyd, Mahaska, Sac, Wapello, Webster. and Hardin Counties)
ésking for coopération in the program. Subsequently, on September 11, 1968,
lettérs were sent to the same coﬁnty engineers by the principal investigator
of Project HR-142, explaining the detailed field study program proposal.
While some of the countieé responded, none could participate in. the program
either because it was too late in the season or because no ‘absorptive aggregates
would be used in their paving projects. It is hoped that field study can be
comﬁenced dﬁring the 1970 construction season on either state or county paving
projects. I

Neverthelesé, absorption history has been studied on one asphalt surface
project at Iowa State Univeréity laid on September 28, 1968. Aggregates

used for the project were blends of 70% Cook's quarry 3/8-in. limestone and
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30% concrete sand. Upon extraction, it was found that the asphalt content

was 8.5% and the gradation of the aggregate as shown in the following table.

About 20 1b of the mixture was

Fig. 17. Asphalf absorption vs. time.

o Sieve Percent Passing
collected at the paver on Septem- -
3/8 in. 99.0
ber 28, 1968. Rice specific gravity
o : No. 4 77.9
of the mixture has beed determined
' No. 8 61.5
at regular intervals. Calculated
- ’ No. 30 29.9
asphalt absorption up to 368 days is
S No. 50 13.0
showm in Fig. 17, which clearly shows
: S ' No. 100 6.9
the increased.asphalt absorption at
, - No. 200 . 6.3
a decreasing rate up to a year. This '
. ' ' ’Bulk Specific Gravity 2.374
observation will be continued.
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CHEMICAL TREATMENT OF ABSORPTIVE AGGREGATES

Preliﬁinary labqratory investigation on treafment of absorptive aggregates -
' has étarted'during the fifst year using several chemicals. The purpose of the
treatment is‘té reduce absqrption by sealing aggregate pores. Four chemicals
were studied,;baséd on previous work on soil stabilization and concrete dura-
bility. The‘chémipals are:

1. 2:1 Aniline/Furfﬁfal

2. Armaé T~(acet£c acid salt of a téllow primary amine)

3. Type "N" sodium ailicate

by ﬁethyl methacrylate -

Gfaded aggfégates from Cook and Menlo quarrieé passing the 3/4-in. sieve’
and retained ﬁn‘the No. 8 sieve were treated with.different percentages of
2:1 aniline/furfdrall(B to 9%, Armac T (1l to 6%) and sodium silicate (5 to 10%).
Water and asphalt absorptidns were then determined on the treated aggregates,
using ASTM C-127 and bulk-impregnated specific gravity methods. 1It was found
that, in the case of 2:1 aniliné/furfural and Armac T, 67% treatment was nec-
essary for effective reduction of water and asphalt absorption and adequate
heat stability (4000F for 4Ahouré). For sodium silicate treated aggregates,
no appreciable'reddction,in absarption resulted. The mechanisms and modifi-
cations of these'freatments will be studied further.

One—inch diameter rock cores from Menlo and Cook quarries were used to
study methyl ﬁethacfylate'moﬁomer treatment. Cores were loaded under vacuum
with the monomer solutioﬁ (with 17 benzol peroxide and 107 trimethyl propane
trimethacrylate'to speed up the polymerization process and to increase the
'sqftening.point of the pdlymer) and then polymerized. Polymerization' was

accomplished by thermal treafment (two hours at 1850F), and gamma irradiation
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{cobalt 60 radiafion at a dose rate of 0.6 megarad per hour teo a total

dose of 1 mega#ads).. .Camma irradiation was done at the Gamma Irradiation
Facility in the Ames Laboratory Research Reactor. As much as 100%'reduétion
of water and aspﬁalt absorption was obtained by both methods.

Tfeatmenfé'of graded aggregates are being evaluated on asphalt mixtures.
Aggregates meeting Iowa Type A asphalt concrete gradation were treated with
chemicals, and gsphalt'concréte mixtures were prepared and compacted by the

»Mérshall methdd‘- Stabilify, flow, absorptiom, and immersion-compression tests
are being conducted on treated mixtures. Comparison will be made with mixtures
'of untreatéd aggfggates to evaluate_the effectiveness of these chemicals in
reducing wétér and asphalt absorption.

BaSeé on the results of methl methacrylate treated aggregates, plans are
being made to determine thé effectiveness of cheaper monomers such as styrene,

arcylonitrile, styrene-acrylonitrile, vinyl acetate, ethylene, etc.
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FUTURE WORK

The following work will be undertaken during the next 12 months of
Project HR-142:
| 1. Refine and improve existing and deﬁeloped methods of bulk
specific gravity and ;sphalt absorption tests.
2. Initiate with the Iowa Highway Commission's cooperation the
field study pﬁase of the program.
3. C&ntipue study on treatments of absorptive aggregates in the

laboratory.

’

4. Plan and proﬁose a field feasibility study of using absorptive

aggregates in asphalt paving mixtures by laboratory developed techniques.
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APPENDIX A

'DesbriEtion

The sketch of the apparatus dimensioned in detail is shown in the

figure below.

3/4" WOODEN ROTATIVE
MOUNTING FOR APPARATUS

250 ml CONSTANT VOL .-/’
- SAMPLE CHAMBER

TN

("

\

TAPERED STOPPER/
GROUND SURFACE

\

TOP SCREEN 210 :
BOTTOM SCREEN #100 d , s
250 ml BURETTE// m 1
GRADUATED TO 1 m} xi

OUTER GLASS TUBE

3/4" THICK 16" DIAM,
WOODEN BLOCK FIXED ON WALL

CLAMP

\ e

3-WAY TEFLON
STOP COCK

500 m! . MERCURY RESERVOIR
GRADUATED TO 10 mi.

2-WAY TEFLON
STOP COCK

MERCURY PYCNOMETER FOR DETERMINATION OF
BULK SPECIFIC GRAVITY OF AGGREGATES




The apparutus consists of: (a) 250 ml constant volume sample chamber

(b) 250 ml burette

(c) 500 ml mercury reservoir.

The apparatus is mounted on a rotative wooden mounting which rotates on a

pivot provided in a circular wooden block fixed to the wall.

Procedure

Mercury is filled in the mercury reservoir with the apparatus in an

inverted position (with 3-way stop-cock closed). The apparatus is then

set in the normal position. The following steps comprise a normal deter-

mination:

1.

After applying vaccum grease, the stopper is inserted, and secured
with clamps (or springs) in place.

Apply the 27-in. vacuum and evacute the apparatus for 10 min.

Rétate and invert the apparatus. Record Hg level in the burette
(A,cc) at 1 atm.

Aéter closing the 2-way stop-cock and evacuating the apparatus again,
rotate it and bring it to its normal position.

Open the 3-way stop-cock to "atm.'" Open the stopper and put the
pfebiouély weighed (W, gms) aggregate in the sample chamber. Replace

the stopper and secure it tightly to the apparatus.

‘ \
Evacuate the apparatus for 10 min.

Rotate and invert the apparatus; record the displaced Hg level in the
‘ ‘

burette (B, cc) at atm pressure.

Close the 2-way cock, evacuate the apparatus for 10 min., then bring

it to its normal position.

1

Bulk specific gravity =
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The mercury should be cleaned occasionally. This can be done by
putting mercury in a container, covering it with a layer of 10%
nitric acid, then blowing air through it by applying a vacuum

for 3-4 hours, and then washing it with water and drying with

blotting paper.

Data

A preliminary test was conducted on 1/2-in. rock cores, and the fol-

lowing results were obtained:

Bulk specifiec gravity

Rock Core by pyconometer by ASTM

Menlo 2.710 2.637

Pints 2.312 2.271

Linwood 2.694 2.636 ;
Cook 2.622 : 2.565

Keota 2.549 2.489

Samples were weighed to 0.0001 gm and volume observed to 1/4 cc.

Improvements

The following improvements are suggested:

1.

A mor

the s

e effective clamp is required to ensure no movement of

topper.

To improve the apparatus, the following could be done:

(a)

(b)

Have the burette read to the nearest 1/10 ml instead

of 1/4 ml as on the preseﬁt épparatus.

Thé orifice at the bottom of the sample chamber (below

the screens? could be widened to have a bore equal to that
of the burette. This is necessary since the present appa-
ratus has to be rotated back and forth to eliminate residual

air bubbles trapped between the orifice and fine screen.

1]
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(¢) Good stop-cocks to withstand the vacuum; the present
ones, though teflon coated, have to be coated with
vacuum grease.

Contamination of the mercury by grease in the stopper of

the sample chamber and stop-cocks should be avoided.
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APPENDIX B

Determination of Bulk Specific Gravity of Aggregates

by Chemical Indicator. Methods

Cobalt Chloride (COCl,) Method
A

The procedure is the same as for ASTM C-127 and C-128 test except for

the following points:

1.

The sample is immersed in a 5% solution of cobalt chloride instead
of plain water for 24 hr.

The sample is removed from the solution and put on a white surface
such as a table or enameled tray.l Aggregate may not seem colored,
but the visible water films‘on the aggregate will be pinkish in
color.

The sample is spread to have a layer of individual particles exposed
to a gently moving current of warm ai}. It is.stirred frequently

to secure uniform drying. Some of the solution sticking to the
porcelain will appear to be pink.

As drying proceeds, the aggregate attains Sluish color which helps
in adjusting the warm air. Aggregate should be turned over freqﬁently
by gentle hand action. If there is still some moisture left on the |
surface of the aggregate, the bluish color on the porcelain will
change back to pink. Keep turning the saﬁple, while exposing it to
warm air, until all the aggregate is bluish in color and the bluish
spots on the whité porcelain no longer turn pink. This is assumed

to be saturated surface-dry condition.




5. The saturated surface-dry coarse aggregate is immediately weighed
in air and water as outlined in the ASTM C-127 test, while the
fine aggregate is introduced into the Chapman's flask; which

has been filled with water to the 200 ml mark.

Fluorescein Di-Sodium Salt (FSS) Method

The procedure is essentially thg'same as the C6C12 method. 1In this
case a 0.5% solution of fluorescein di-sodium salt is used.

The sample is dried in the same manner as in the previous test. The
sample acquires a yellowish color when taken froﬁ the ;olution after 24 hr
immersion. On drying, an orange color appears on the aggregate, the por-
celain also changes to a distinct orange. This is assumed to be the saturated
surface-dry condition and the sample»is further treated as per ASTM C-127
and C-128 tests' procedure.

The CoCl2 method is suitable for whitish to light grey colorgd aggré-
gate. For dark aggregate, a 10% solution of CoCl2 can be employed or FSS
can be used.

Before removing the samples froﬁ the solution, the latter should be
agitated by turning over the aggregate.

Because a bluish color acquired by the saturated surface-dry aggregate

fades with time, indicating possible adsorption of moisture from air or

-drawing moisture from within through capillaries, the sample should be weighed

immediately.

JK/ks




