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Indian Standkzrd 

METHODS OF TEST FOR 
AGGREGATES FOR CONCRETE 

PART II ESTIMATION OF DELETERIOUS MATERIALS 
AND ORGANIC IMPURITIES 

0. FOREWORD 

0.1 This Indian Standard ( Part II ) was adopted by the Indian Stau- 
dards Institution on 22 August 1963, after the draft finalized by the 
Cement and Concrete Sectional Committee bad been approved by the 
Building Division Council. 

0.2 One of the major contributing factors to the quality of concrete is the 
quality of aggregates used therein. The test methods given in this 
standard are intended to assist in assessing the qualily of aggregates. 
In a given situation, for a particular aggregate, it may not be necessary 
to assess all the qualities and therefore it is necessary to determine before- 
hand the purpose for which a concrete is being used and the qualities 
of the aggregate which require to be assessed_ Accordingly, the relevant 
test methods may be chosen from amongst the various tests covered in 
this standard. For the convenience of the users. the test methods are 
grouped into the ,following eight parts of Indian Standard Methods of 
Test for Aggregates for Concrete ( IS : 2386-1963 ): 

Part I 

Part II 

Part III 

Part IV 

Part V 

Part VI 

Part VII 

Part VIII 

Particle Size and Shape 

Estimation of Deleterious Materials and Organic 
Impurities 

Specific Gravity, Density, Voids, Absorption and 
Bulking 

Mechanical Properties 

Soundness 

Measuring Mortar Making Properties of Fine Aggregate 

Alkali Aggregate Reactivity 

Petrographic Examination 

03 The Sectional Committee responsibk for the preparation of this 
standard has taken into consideration the views of the concrete spe&Wa, 
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testing authorities, consumers and technologists and has related the stand- 
ard to the practices followed in this country. Further the need for 
international co-ordination among standards prevailing in different 
countries of the world has also been recognised. These considerations 
led the Sectional Committee to derive assistance from the published 
standards and publications of the following organizations: 

British Standards Institution 

American Society for Testing and Materials 

0.4 Wherever a reference to any Indian Standard appears m these methods, 
it shall be taken as a reference to its latest version. 

0.5 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, ex- 
pressing the result of a test or analysis, shall be rounded off in accordance 
with IS : 2-1960 Rules for Rounding Off Numerical Values ( Revised ). 
The number of significant places retained in the rounded off value should 
be the same as that of the specified value in this standard. 

0.6 This standard is intended chiefly to cover the technical provisions 
relating to testing ofaggregates for concrete, and it does not cover all the 
necessary provisions of a contract. 

1. SCOPE 

1.1 This standard ( Part II ) covers the following tests for aggregates 
for concrete: 

a) Determination of clay lumps, 

b) Determination of clay, fine silt and fine dust ( sedimentation 
method ), 

c) Determination of light-weight pieces ( coal and lignite ), 

d) Determination of soft particles, and 

e) Estimation of organic impurities. 

2. DETERMINATION OF CLAY LUMPS 

2.1 Object - This method of test covers the procedure for the approxi- 
mate determination of clay lumps in the routine examination of 

aggregates. 
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2.2 Apparataa — The ap&matus shall consist of the foiiowing:

a) Balance — A balance or scaie sensitive to within 0=1 pereent of
the weight of the sampie to be weighed.

b) Containers — Containers of a size and shape that will permit the
spreading of the sample on the bottam in a thin layer.

c) Sieves — Sieves conforming to IS: 460-i%2 Speci6cation for Test
Sieves (Revised ).

2S Sampling

2.3.1 Samples shali be obtained by quartering or by the use of a
sampler, from a representative sampie seiected from the material to be
tested. They shall be handled in such a manner as to avoid breaking up
clay imnps which may be present.

2.3.2 Samples shall be dried to constant weight at a temperature not
exceeding i iO°C.

2.3.3 Samples of fine aggregate shail consist of’ particies coa~
than 1-18-msn IS Sieve artd shali weigh not less than KM)g.

2.3.4 Sampies of coarse aggregate shaii be separated into diflkrent &es
using 475-mm, lo-mm, 20-mm and 40-msn IS Sieves. The weight of the
sample for different sizes shall be not iess than tho~ indicated below:

Size of Particles Making Weight ofSumpJe
Up the Sampfes Min

mm g

over 475 to 10 loai

?9 10 ,,20
20 ,,40 %%

“ 4099 5000

23.5 In the case of mixtures of fine and CO== aggregates, the
material shall be separated into two siz~ on *75-snm IS Sieve, and
the samples of fine and coarse aggregates shaii be prepared as described
under 2.3.3 and 2S.4.

2.4 Procedure — The sample shaii be spread in a thin layer on the
htittom of the container and examined for clay iusnps. Any particles
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which canhcbrokcn intO=y&tiW@* with*f@P% dudlbc
-~ as clay lumps. After all discernible clay Iumps have b
hrokcn, the residue fkorn the day lumps shall he removed by the usc of

sieves indkated bcloxw

size of J%rtidez Mrktig sizeC+fsievejbrsiting
up tk sample lzezidheofaey Lumps

Fine aggregate {retained
cm i“l%ranIS Sic} 85(hnkon

Over 475 mm to m mm 236 mm
3, lommtommm 475 mm
Y) 2ommto40mm 4-75 mm
9> 4omm 475 mm

2.S C81cdatkt — The percentage of clay lumps shall be calculated
@ the nearest ill percent in accordance with the Wowing formub

where

L = percentage of day hlmpa,

~= weight Of sam@e, and

R = weight of Sampk after removal Ofciay lumps.

M Iteprtlagof Ws81ts — The percaxage of Clay lumps inthc aggregate
shall be repbrtcd to the swarest 01 percent.

3 MMERMINATICMJ OF CLAY, FINE SILT AND FiNE DUST
@EWNIENTATION”MEIHOD ]

U 0bje4-This iSagraVhCtriC method fbr da Ermin@g the clay, 6nc
silt and fincdust, which includes particles up to 20 mimxm. Differences
in the nature and density of materials or in the tunpcrature at the time of
testing Inay vary* separation point.

32 Apprat8s — The apparatusAzdIconsistof thefollowing:

a) A watertight screw-topped glass jar of dmcnsions similar to a
l-kg fi-uit prescrvingjar.

6
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c) A sedimentation pipette of the Amireason type of approximately
25 ml capacity and of the general form indicated in Fig. 1. This
consists mainly ofa pipette fitted at the t~p with a two-way tap
and held rigidly in a clamp which can be raised or lowered as
required, and which is fitted with a scale from which the changes
in height of the pipette can be read,

The volume of the pipette A, including the connecting bore of
the tap B, is determined by filling with distilled water; by reversing
the tap, the water is run out into a bott]c, weighed and the volume
calculated,

d) A 1~-mI measuring cylinder.

e) A scale or balance of capacity not less than 10 kg, readable and
accurate to one gram.

f) A scale or balance of capacity not less than 250 g, readable and
accurate to 0’001 g.

gj A weli-ventilated oven, thermostatically controkd, to maintain a
temperature of 100 to 110”C.

3S Cltestticaks— A solution containing 8 g of sodium oxalate per Iitre of
distilled water shall be taken. For use, this stock solution is diluted with
distilled water to one tenth ( that is 100ml diluted with distilled water to
one litre ).

3.4 Test Sttmple — The sample for test shall be prepared horn the main
sample taking particular care that the test sample contains a correct
proportion of the finer material. The amount of sample taken for test shal/
be in accordance with Table-I.

TABLE I WEIGHT OF SAMPLE FOR DETERMINATION OF CLAY,
FINE SILT AND FINE DUST

MAXSXJM SIZE PExexlm IN APPBOXUSATEWEIOXZ OF
SUBSTANSTALPEOPOBTIONB SASSrLE FOE T-T

mm kg

63 to 25 6
20 to 125
10 to 6-3 :’5
4.75 or smsller 03

3.41 All-in aggregates shali be separated into fine and coarse fractions
by sieving on a 4.75-mm “IS Sieve and the two samples so obtained shall
be~ested separately.
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M Test ?reeedure

3S1 k“etkdfer Fine Aggregate — Approximately 300 g of the sample
in the air-dry condition, passing the 475-ram IS Sieve, shall be weighed
asd placed in the screw-topped glass jar, together with 300 ml of the
diiutcd sodium oxakste solution. The rubber washer and cap shall be
fixed, care being taken to ensure watertightn~s. The jar shail th~ &
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rotated about its long axis, with th~saxis horizontal, at a speed of 80+20
rev~min for a period of 15 minutes.

3.5.1.1 At the end of 15 minutes, the suspension shall be poured
into the 1 000-nd measuring cylinder and the residue washed by gentle
swirling and recantation of successive 150-ml portions of sodium oxalate
solution, the washings being added to the cylinder uqtiI the volume is
made up to I 000 ml. The determination L. -:1 be completed as described
m 3.5.3.

3.5.2 Method Jor Coarse Aggregate — The weighed sample shall be
placed in a suitable container, covered with a measured volume of sodium
oxalate solution { 08 g per litre ), agitated vigorously to remove all
adherent fine material and the liquid suspension transferred to the
1000-mi measuring cylinder. This process shall be repeated as necessary
until all clayey material has been transferred to the cylinder. The volume
shall be made up to I 000 ml with sodium oxalate solution and the
determination completed as described in 3.5.3.

3.5.3 The suspension in the measuring cylinder shall be thoroughly
mixed by inversion and the tube and contents immediately placed in
position under the pipette. The pipette A shall then be gently lowered
until the tip touches the surface of the liquid, and then lowered a further
10 cm into the liquid. Three minutes after placing the tube in positio~
the pipette A and the bore of tap B shall be filled by opening B and
applying gentle suction at C. A small surplus may be drawn up into the
bulb between tap 1? and tube C, but this shall be allowed to run away
and any solid matter shall be washed out with distilled water from E.
The pipette shall then be removed from the measuring cylinder and its
contents run into a weighed contaihcr, any adherent solids being wahsed
into the container by distilled water from E through the tap B,

The contents of the container shall be dried at ]00 to 110°C to
constant weight, cooled and weighed.

3.6 Calculations — The proportion of fine silt and clay or fine dust shall
then be calculated from the following formula:

100 1000FV, ~8(Percentage of clay and fine sih or fine dust == ~ ~ —
1 )

where
WI = weight in g of the original sample,

w* = weight in g of the dried residue,

V = volume in ml of the pipette, and

0-8 = weight in g of sodium oxalatc in one litre of the
diluted solution.

Nom — No oorreotiqnis nmdo for wa~r mlublo MM whioh nmy b. pssmm$
in thosand, time the amountof mob salt. Ac+uld b. smail.

9
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3.7 Reporting of Results — The clay, fine silt and fine dust content shall
be reported to the nearest O I percent.

4. DETERMINATION OF LIGHT-WEIGHT PIECES
( COAL AND LIGNITE)

4.1 Object — This method of test covers the procedure for determination
of approximate percent?gc of light-weight pieces in aggregate by means
of sink-float separation In a heavy liquid of suitable specific gravity.

4.2 Apparatus — The apparatus shall consist of the following:

a) Balances — For weighing fine aggregates, a balance having a
capacitv of not less than 500 g, sensitive to at least 0“ I g; for
weighing coarse aggregates, a balance having a capacity c~fnot Iess
than 5000 g, sensitive to at least 1 g.

b) Containers — Containers suitable for drying the aggregate sample,
and containers suitable for holding the heavy liquid during the
sink-float separation.

c) Skimmer — A piece of300-micron sieve cloth of suitable size and
shape for separating the floating pieces from the heavy liquid.

d) Hot-Plate or Oven,

4.3 Heavy Liqsdd

4,3.1 The heavy liquid shall consist of a mixture of carbon tetra-
chloride, and 1, 1, 2, 2-tetrabromoethane, bromoform, and monobromo-
benzene, or bromoforrn and benzene ( see Note 1 ), in such proportions
that the desired specific gravity will be obtained ( see Note 2). Bromo-
trichloromcthane may be used as a heavy liquid having a specific gravity
of 2.00. The specific gravity shalI be maintained within -&()”01 of the
specified vaIue at all times du~ng the test.

~OTlc 1— Recover? of the bromoform in the bromoform.benrene mixtum
can be effeoted by running s stream of water through the mixture until all benxene
has bean dissolved and removed.

NOTE 2 — Cau/ion : The chemicals listed in 43.I are highly toxic, both by
•~tlon through the skin and by inhalation. They shall be used OnIY in ● hood,
~rd cure shsil be taken to avoid contact with the ekin or inhalation of the fuman.

10
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432 The approximate. volumes of materials to be combmed to
produce a mixture of the desired specific gravity maybe computed from
the foIlowing specific grdvities of the dikent liquids:

Liquid specific
Gravity

1,1,~2-tetra&omocthane 297
Benzene
Brornoform !$/
Carbon tctraclsloride 1-58
Monobromobenzene 1“49

4SZ1 Yor determining coal and lignite, the heavy liquid used shall
have a specific gravity of 2-00+0411.

4A SSm@e-- The tilmum size of.test sample shall be as follows:

Maximum Size of Minimum Weight
Aggregate of Sampie

63 { fine aggregate) 200

: :2
S0 10000

&s Proce&e

45.1 Fine Aggregate — Allow the dried sample of iine aggregate to
cool to room temperature and then sieve over a 300-micron IS Sieve until
less than one percent of the retained material passes the sieve in one
minute of continuous sieving. Weigh the material coarser than the
300-rnicron M Sieve to the n&rest 01 ~ then introduce it into the heavy
li@d in a suitable container, the volume of liquidbeii at least three times
the absolute volume of the aggregate. Posp the liquid off into a second

container, passing it through the skimmer and takhg care that only the
floating picccs are poured off with the liquid and that none of the sand is
decanted onto the skimmer. Return to the first container the liquid that
has been collected in the secottd container and, after further agitation of
the sample by stirring, repeat the decanting ~rocess just described until

J?
the sam e is free of %oating pieces. Wash the decanted pieces contained
0ssthe immer iq carbon t~trachloride, until the heavy liquid is removed,
and then dry. The pieces will dry v quickly, but may be placed in
an o- at NIS°C for a few minutes if daired. Ilrush the dry decanted

11
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I pieces horn the skimmer onto the balance pan and determine the weight
to the nearest &1 g.

4!52 Coarse Aggregate – Mow the dried sa”mpIe of Coarse aggregati
to cool to room temperature and sieve over a 4H+nm IS Sieve. Weigh
the material coarser than the #7S-mm IS Sieve to the-narest 1 g, then
introduce it into the heavy liquid in a suitable container, the vohnqc of’
liquid “

9
at least three times the absolute volume. of the aggregate.

using the immer, remove the pieces that rise to the surikcc, and save
them. l@catcdly agitate the temain@ pieces and remove the floating
pie- until no additional pieces rise to the surface. Wash the decanted
pieces in carbon tctra+loridc until all of the heavy liquid is removed, and
allow to dry. Iktcrmme the weight of the decanted pieces to the nearest
one gram.

Nma-Mat&&, broti black or blaok till be cu&demd ns coatand
Iignirisand slmllbeoollootd- weighed.

4.6 Calcmlatioa — Calculate the pcrcnntagc of light-weight pieces (pieces
floating on the heavy liquid) as follows:

For he aggregate:

L = #xlu)
s

For coarse aggregate:

+xlm

where

L = percentage of light-weight pieces;

wl = ~ WCightiIl& of decanted @cccs;

W,= drywcightin g,ofportion ofsamplecoaracr thaa
MO-micron 1S Sieve; and

Jvs==drywcight ing, of.portiml ofsasnplecoarscr than
4=7s-mm Is Sievr%

47 leparti8g9fRas8ita-The paccntagc ~%~=w m [~
andlignite] intheaggmgatc shdlbc reportd tothcncarcst”
pcrcerkt.

12
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5. mmE-RMiNAmoN OF mm PARTICLES

s,3 Object — This method of test deals with the procedure of determin-
ing the quantity of soft ‘particles in coarse aggregates on the basis of
scratch-hardness.

No’ra — This method.imintendedto he ueedte identify materielsthat ~resoft,
including thoee which ue so poorly bonded thst the eeparata prnrticlee in the piece
are easilydetached from the maea. The teat@ not intended to identify other typee
of deieteriou8 materis-~ in Sggregab.

~~ =pparatus shall consist of a brass rod, having a53 h=~pamm.s— . . .
Rockwell hardness of 65 RHB to 75 RHl?.

S2.1 A brass rod of about 1.6 mm diameter and of proper hard-
ness inserted into the wood shaft of an ordinary lead pencil is a con-
venient tool for field or laboratory USC,

53 sa@e

!5.3.1 Aggregates for the test shall consist of material from which the
sizes finer than the 10-mxR IS Sieve have been removed. The
sample tested shall be of such size that it will yield not less than the
following amounts of the different sizes, which shall be available in
~~.~t~m.t~Qf {9 pcrce.nt ~~ more:

Sieve Sfze Sample Weigh!
( Square Opening Sieves)

mm g

Over 10 to 12.5 200
,, 125,, 20
$* M ~, 25 1 ?4

31 25,, 40 4500
93 40,,50 12000

5A2 If the sample contains less than 10 percent of any of the sizes
“G .-t un& g~.~, the size sS“+CLC= hali not be tested but, for the purpose

of calculating the test results, it shall be considered to contain the same
percentage of the soft particles as the average of the next smaller and the
wxt huger size, or, if u~ie of these sizes is absent, it shall be consi-
dered to have the same percentage of soft particles as the next larger
or next smalkr size, w~chever is present.

13
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5.4 Procedure - Each particle of aggregate under test shall be 
scratched with the brass rod described in 5.2 using only a small a-t 
( about 1 kg ) of pressure. Particles are considered to be soft if during the 
scratching process, a groove is made in them without depositi=* of 
metal from the brass rod or if separate particles are detached from ihe 
rock mass. 

NOTE-In the case of some sandstones. brass fragments may be deposit& 
on hard individual grains while at the same time separate particles a& datcrcbsd 
from the mass due to a weak binding medium. Such particles are to be considered 
&R soft. 

5.5 Calculation and Report - The report shall include the following 
information: 

4 

b) 

4 

4 

Weight and number of particles of each size of each sample tested 
with the brass rod; 

Weight and number of particles of each size of each sample 
classified as soft in the test; 

Percentage of test sample classified as soft by weight and by 
number of particles; and 

Weighed average percentage of soft particles calculated from per- 
centage in item (c) and based on the grading of sample of aggre- 
gate received for examination or, preferably, on the average 
grading of the material from that portion of the supply of which 
the sample is representative. In these calculations, sizes finer than 
the lo-mm IS Sieve shall not be included. 

6. ESTIMATION OF ORGANIC IMPURITIES 

6.1 Object- This method of test covers an approximate method of 
estimating whether organic compounds are present in natural sand in 
sufficient quantities to be harmftrl, and hence intended to show whether 
further tests are necessary or desirable. 

NOTE-Harmless organic mnterirls may cause colouration and certain 
naturally occurring organic compounds do not cause colowation. 

6.2. Procedure 

6.2.1 The sand shall be tested as delivered and without drying. 
A 350-ml graduated clear glass medicine bottle shall be filled to t,he 
75-ml mark with 3 percent solution of sodium hydroxide in water. The 
sand shall be added gradually until the volume measured hy the sand 

14 
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layer is 125 ml. The volume shall then be made up to 200 ml by 
adding more solution. The bottle shall be stoppered and shaken 
vigorously and then allowed to stand for 24 hours. 

6.2.2 Other tests shall be made if the colour of the liquid above 
the sand is darker than a standard solution freshly prepared as follows: 

Add 2-5 ml of 2 percent solution of tannic acid in 10 percent 
alcohol, to 97.5 ml of a 3 percent sodium hydroxide solution. 
Place in a 350-ml bottle, stopper, shake vigorously and allow 
to stand for 24 hours before comparison with the solution above 
the sand. Alternatively, an instrument or coloured acetate sheets 
foi- making the comparison can be obtained, but it is desirable 
that these should be verified on receipt by comparison with the 
standard solution. 

. 
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AMENDMENT NO. 1 FEBRUARY 1983 

TO 

IS:2386(Part II)-1963 METtlODS OF TEST FOR 
AGGREGATLS FOR WNCRETE 

PART II ESTIMATION OF DELETERIOUS MATERIALS 
. AND ORGANIC IMPURITIES 

Alteration ----s 

(Pq/e 24, ctauss 6.1) - Substitute the following 
i.for the existing clrruse: 

“6.1 eject 7 This method of test covers in approxi- 
mate method of estimating whether organic compounds 
are preirent in natural sand in sufficient quantities 
to be harmfU, and hence is intended to show whether 
firther teats are necessary or desirable. 

NOTE 1 - ThC test for determination of effect of 
organic impurities on mortar strength is covered by 
IS:2386(Part VI)-1963 'Method of test for aggregates 
for concrete:Part VI Measuring mortar makir.g pro- 
perties of fine aggregates'. 

NOTE 2 - Harmless organic materfals may cause 
colouration and certain naturally occurring organic 
compounds do not c&me colouration. 

Reprography Unit, BIS, New Delhi, India 
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