
Is 15173:2002

rllf

m
3?kfa@tizmT@wT

ti-wm da@-mmw$
%1-=mawmw-hw

Indian Standard

METHODS OF TEST FOR TARS AND BITUMINOUS
MATERIALS —DETERMINATION OF BREAKING

POINT FOR CATIONIC BITUMEN EMULSION

Ics 75.140

(3 BIS 2002

BUREAU OF INDIAN STANDARDS
MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARG

NEW DELHI 110002
.

August 2002 Price Group 3



Bitumen, Tar and Their Products Sectional Committee, PCD 6

FOREWORD

This Indian Standard was adopted by the Bureau of Indian Standards, after the drafi finalized by the Bitumen, Tar
and Their Products Sectional Committee had been approved by the Petroleum, Coal and Related Products
Division Council.

Bitumen emulsions are heterogeneous two-phase systems consisting of two immiscible liquids, that is, bitumen
and water. The bitumen is dispersed throughout the continuous water phase in the form of discrete globu Ies
typically 0.1 – 5.0 mm in diameter which again are held in suspension by electrostatic charges stabilized by an
emulsifier.

Neutralization of these electrostatic charg~s is known as breaking of the bitumen emulsion. The individual
bitumen pa~icles coalesce and join together to form a deposition or coating once the charge is neutralized by
contact with the aggregates.

In surface dressing construction, the spreading of stone aggregates is resorted to only when the emulsion fiIm
turns from brown to black. At this point, it is assumed that the bitumen emulsion has broken. The breaking
point of bitumen emulsion can, however, be established more precisely by the addition of silica powder under
controlled conditions. The amount of silica powder needed to induce the breaking of bitumen emulsion is then
correlated with the breaking time.

The breaking point not only helps in case of construction but also distinguishes the rate of breaking of different
types of emulsion.

The composition of the Committee responsible for the formulation of this standard is given in Annex A.

In reporting the results of a test or analysis in accordance with this standard, if the final value, observed or
calculated, is to be rounded off, it shall be done in accordance with IS 2:1960 ‘Rules for rounding off numerical
values (revised)’.
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Indian Standard

METHODS OF TEST FOR TARS AND BITUMINOUS
MATERIALS — DETERMINATION OF BREAKING

POINT FOR CATIONIC BITUMEN EMULSION

1 SCOPE

This standard covers method for determination of
breaking point of a cationic bitumen emulsion with
respect to mineral fines. It applies to emulsion of pure
bitumen and to emulsion made of cut-back or fluxed
bitumens.

2 NORMATIVE REFERENCE

The following Indian Standard contains provision
which, through reference in this text, constitutes
provision of this standard. At the time of publication,
the edition indicated was valid, All standards are
subject to revision and parties to agreements based on
this standard are encouraged to investigate the
possibility of applying the most recent edition of the
standard indicated below:

IS No. Title
334:2002 Glossmy of terms relating to bitumen

and tar (third revision)

3 TERMINOLOGY

For the purpose of this standar~ the definitions given
in IS 334 and the following shall apply.

3.1 Breaking Point

The amount of reference fines required to induce the
breaking point of 100 g of emulsion is to be added
steadily to the emulsion according to a conventional
procedure. The breaking point is then calculated.

4 REAGENTS

4.1 Silica Fines

Natural silica fines having silicon oxide (SiOJ
percentage of more than 98 pet$ent and density of
2.65 g/ml with neutral pH value. The range of particle
size shall be as given in Table 1.

Table 1 Range of Particle Size

Residue on Sieve, ~m
(1)

100
80
63
50
40

Passing 40

Percentage
(2)

lto5
5to 10

15t025
loto20
25 to 35
17t030

Before starting the test, the silica fines shall be dried
in an oven at 120°C and kept in a sealed container.

5 APPARATUS

5.1 Conical shaped pan with a non-stick surface,
having an opening of 2.5 mm diameter such that the
flow of fines is between 0.3 to 0.5 g/s or sand pouring
cylinder device with which it is possible to obtain the
same rate of flow. An example of the apparatus to be
used is shown in Fig. 1 to 4.

5.2 Enamel dish measuring 20 cm inside diameter and
10 cm high.

5.3 Nickel spatula, 20 cm long.

5.4 Thermostat regulated tank.

5.5 Balance capable of weighing to an accuracy
of 0.1 g.

6 PREPARATION OF THE SAMPLE

6.1 A sample of bitumen emulsion is filtered through
a mesh of the size of 600 pm and made thoroughly
homogenized by stirring.

6.2 The amount of reference fines necessary for the
test is taken from a stock that has previously been
homogenized.

7 PROCEDURE

7.1 Keep the emulsion to be tested and 1kg of reference
fines in sealed containers in a thermostat controlled
tank, regulated to a temperature of 25 * 1‘C for one
hour before carrying out the test.

7.2 Weigh to an accuracy of 0.1 g mass (ml) of the
enamel dish containing the nickel spatula.

7.3 Weigh approximately 100 g to within 0.1 g of the
emulsion sample into the dish. The mass of the dish,
spatula and emulsion together, determine to within
0.1 g (m*).

7.4 The mass of added emulsion(E) is equal to

E=m2–m,

7.5 Place the enamel dish in the thermostatwontrolled
tank in which the water is maintained at a temperature
of25 * lot.
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7.6 Fill the pan with the reference fines that have been
kept at 25°C.

7.7 Put the pan containing approximately 500 g of
reference fines on its support.

7.8 open the pan trap, The fines then drop through
steadily into the dish. At the same time, thoroughly
mix 1 turn per second, using the spatula.

7.9 Close the trap when the mixture becomes pasty
and an isolated clot forms not adhering to the sides of
the dish. This clot formation is characteristic of
breaking of emulsion.

NOTE — With certain emulsions the formation of a clot is not
clear and does not allow a proper result to be recorded. If this is
the case, it shall be mentioned in the test report.

7.10 Re-weigh the dkh with the nickel spatula to
within 0.1 g after having wiped the spatula. This is
referred to as m3.

7,11 The added mass of fines (m) is equal to

m=m, –mz

8 CALCULATION

8.1 The breaking point (IJ of emulsion is calculated
as follows:

Ic =:XIOO

where

E = mass of emulsion; and

m = mass of reference fines added.

When presenting the results, give the breaking point
in relation to silica fines. The breaking point is the
mean of the results of three tests.

8.LI Interpretation of Results

The grades of emulsion sitall be identified based on
the breaking point (Ic) values obtained at 8.1 as given
below:

a)

b)

c)

If 1=is less than 20, it shall be identified as
rapid setting (RS) grade;

If 1=is 20-40, it shall be identified as
medium setting (A@ grade; and

If lc is above 40, it shaIl be identified as slow
setting (SS) grade.

9 TEST REPORT

The test report shall include the following information:

a)

b)

c)

d)

The type of emulsions tests;

The results obtained, notably if the forma-
tion of clot is ditlicult and does not provide a
clear test resttlc

Grade of emulsion; and

Any details not dealt with in the standard and
any incidents likely to have htfluenced the
results.

10 PRECISION

10.1 Repeatability

The results obtained by the same operator shall not
differ by more than 0.03 IC.

10.2 Reproducibility

Preliminary laboratory test results have led to this
repeatability value. Other tests are to be carried out to
confirm this value and also to add a value for
reproducibility.
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ANNEX A

(Foreword)

COMMITTEE COMPOSITION

Bitumen, Tar and Their Products Sectional Committee, PCD 6

Organization

Central Road Research Institute,New Delhi

Bharat PetroleumCorporationLimited,Murnbai

Building Materials and TechnologypromotionCormcil,NewDelhi

Central Fuel Research Institute, Dhanbad

Central Public Works DcpartmengNew Delhi

Cochin Refineries Limited,Co&in

Directorate General of Suppliesand Dkposals,New Delhi

Dkectorate of GeneralBorder Roads,New Delhi

Dr Uppal’sTesting and AnalyticalLaboratory,Ghaziabad

Durgapur ProjectsLimited, Durgaptsr

Engineer-in-chiefs Branch,ArmyHeadQuarters,New Delhi

HighwayResezuchStation,Chennai

HindustanColas Limited,Mumbai

HirrdustarrPetroleumCorporationLimited,Mumbai

Indian Instituteof Petroleum,DebraDun

Indian011CorporationLimited(MarketingDWision),Mumbai

Indian 0]1CorporationLimited [(R&D)Centrc],Faridabrrd

IndianOil Corporation (R&P),New Delhi

IndianRoad Congress,New Delhi

Lloyd Insulations(India) Limited,New Delhi

MadrasRefineryLimited,Chennai

Ministryof Defence(DGQA),New Delhi

Ministryof SurfaceTransport (Departmentof SurfaceTransport),New Delhi

National BuildingOrganization,New Delhi

National Test House.Kolkata

Representative(s)

PROFP. K. Won (Chsw”nnan)
SmuSum BOSE(Alternate I)
DRP. K. Jm (Alternate II)

SmuJ. A. Jmut
~ Nozm ~ORGE(~/ternate)

SsmtR K.Cl!tLY
SmuB. Am Kw(Ahernafe)

D@remmr) A.BHAmAaYA
Smr U.BHAnACIiARYA(Alternate)

SummmmsmEtwuwm
Exzctmw Exarma (Alternate)

Smuv.PArLY
SrmrR. Vmtroom-(Altsrrrate)

fhF.CTOR

Smus.s.PGRWAL
SstruA. K. GrmA (Alternate)

Smr R S. S~

EmH. $. S~

COLV.K.P. S-
LTCOLR. S. Bwuwvw (Alternate)

DrREcroR
Dmrrv Dtro3xrR(Alternate)

SHSUP. RAtENDRAN
SmrrH.P.mratwam (Abnate)

Sm S. K.BHATNAGAR
.%rrrtA. S. Prwwuwr (Alternate)

klt U.c. GUFTA
Smu MosmAtwm(Ak-rrate)

Star R. S. StSODIA
SrrrulkmKw (Alternate)

Smu B. R. TYAGI
Smt M. P. lb~ (Afterrrde)

SrmrU.K. BMW
SrmtS. K. Prwmo (Alternate)

SsrtuK.B. R.uom
SssarA. V. Smm (Afternate)

SrsroMGMTKHANNA
SWK. K. - (Alternate)

SmrrM. S.SwYm Srrrmmt
SW B. S~ (Alternate)

Smu K. H.G.mom
SmuA. K. SW (Alternate)

SrnuC. C. BHAmACHARYA
StarrS. P. .%rms+(Alternate)

SsrruA. K. L&
Srm A.G. DHONGADE(Alterrrde)

.%ttuA.K.Cswm.moaW
SsiruS. K.AGARWAL(Alternate)

‘.. .

.

(Continued on page 6)
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(Contmuedfrom page 5)

Organization

Public WorksDepartment,Governmentof WestBengal, Kolkata

PublicWorks Department,Mumbai

Public Works Department.TamilNadu

PublicWorks Department, UttarPradesh

Regional ResemchLaboratory,Jorhat

STP I,imited, Kolkata

Universityof Roorkee, Roorkee

IHSDirectorate General

Representative(s)

%0 AMITAVACIL4TIERJEE
SmaRABSNDRANATHBASW(Alternate)

Smu V.B. BORGa

SmuN.DAYANANDAN
sHRtp. JAYARAMAN(,4k7rufe)

SrurrV. P. B.ms.a

~G. P. S. CWWN (Alternate)

DrrR. C. BMUM+

Smu T. K. ROY

Smu S. B~~ (Alternate)

Psw H.C.h&ll?+OIRA~A

SrmrANJAN@ D]rector& Head (PCD)

~epresenting Director General (E@licio)]

Member Secretary
SmrrT. K.u.wmwr+

Joint Director (PCD), BIS

Methods of Test for Bitumen Tar and Their Products Subcommittee, PCD 6:1

Central Road ResearchInstitute,New Delhi

Bharat Pctmleum Corporation Limited, Mumbai

13hilaiChemical PrivateLimited, Ranchi

Cochin RefineriesLimited,Kerala

DurgapurProjectsLimited, Durgapur

Highway Research Station, Chennai

Hindustan Colas Limited, Mumbai

HirrdustanPetroleumCorporationLimited,Mumbai

Indian Institute of Petroleum, DebraDun

IndianOil Corporation Limited (MarketingDivision),Mumbai

Lloyd Insulations(India)Limited, New Delhi

MadrasRefinerylimited, Chennai

National Tmt House, Kolkata

Neyvcli l,ignite Corporation Limited, Neyveli

Steel Authority oflndia, New Delhi

SmuSum BOSE(Convener)
DRP, K. JAtN(Alternate)

Smu J. A. J.mw
DRNOBLEGEORGE(Alternate)

Srrra0, P.NANGAUSA

Strruv. PArLY
SmuR. VmamoP~ (Akernate)

Drt H. S. S~

DLreEm31r,
Dmm DIRECTOR(Alternate)

Sma H,Pwhmtwrwm
SrrruVUAYK. BHATNW.4R(Alternate)

SmrA. S. Ps.mrwnrr
SsuuS. K. BHATNAGAR (Alternate)

Smu Mom. hwm
SsrmU. C. GUPTA(Alternate)

Smt R, S. SISODr.4
SmuV, P.GOPTA(A(ternate)

SmuMOHITKHANNA
SnruK. K. Mrw (Alternate)

Smu M. S. %uY,mSurimrr

Smu B. Sm.mr (Altemrate)

SsaaF’.K.CwuausORW
SmuS. K. Aa19UGmw.u(Ahernate)

DRs. sANrHANm
SmuA, B,w.muaruwma.m(Alternate)

Srim S. K. J.m
Smu S. C. DAS Gorz (Alternate)
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Bureau of Indian Standards

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote
harmonious development of the activities of standardization, marking and quality certification of goods
and attending to connected matters in the country.

Copyright

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form
without the prior permission in writing of BIS. This does not preclude the free use, in the course of
implementing the standard, of necessary details, such as symbols and sizes, type or grade designations.
Enquiries relating to copyright be addressed to the Director (Publications), BIS.

Review of Indian Standards

Amendments are issued to standards as the need arises on the basis of comments, Standards are also reviewed
periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are
needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards
should ascertain that they are in possession of the latest amendments or edition by referring to the latest issue of
‘BIS Catalogue’ and ‘Standards: Monthly Additions’.

This Indian Standard has been developed from Doc : No. PCD 6 (1335).
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