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Indian Standard

ECIFICATION FOR BITUMEN
DL'L‘LAF.lbn.llU.LV LU D11 VUIVILIN

EMULSION FOR ROADS (ANIONIC TYPE)
0. FOREWORD

0.1 This Indian Standard was adopted by the Indian Standards Institution
on 20 April 1965, after the draft ﬁnahzed by the Tar Products Sectional

Committee had been approved by the Civil Engineering Division
.

Council.

P rranmiT
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semi-solids at normal temperatures. For surface dressmg, therefore, they
must be brought toa ﬂu1d state by hcatmg before being apphcd in thin
films to road surfaces. The lack of aucqua.u: ueaung facilities in remote
areas led to a demand for binders which could be used cold. The use of
emulsions, which not only flow rcadxly at atmosphcnc tcmpcratures but

can also be applied to damp road surfaces, therefore, came into vogue.
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0.3 Bitumen emulsions are dlspersmns of very ﬁne bxtumcn paruclcs in an
aqueous medium, They are easy to handle and find a wide application in
road construction and mamtenance, soil stabilization, groutmg, tack-~
couting; retreading, seal coating, premixing, dust-spraying and in various
other special circumstances where cold application of bitumen is desirabie.

0.3.1 This standard covers bitumen emulsions of anionic type. An
anionic emulsion is one in which the anion of the emulsifier is at the inter-
face with the bitumen particle; an emulsion in which the particles are
negatively charged and the aqueous phase is alkaline. Other emulsions
have not yet come into use.

0.4 In the formulation of this standard due weightage has also been given
to international co-ordination among the standards and practices prevail-
ing in other countries and this has been met by deriving assistance from
the following publications:

B.S. 434: 1960 Bitumen road emulsion ( anionic ). British Standards
Institution.

ASTM : D 244-60 Standard methods of testing emulsified asphalts.
American Society for Testilg and Materials.

ASTM : D 977-57 Standard specification for emulsified asphalt.
American Society for Testing and Materials.

3
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0.5 For the purpose of deciding whether a particular requirement of this
standard is complied with, the final value, observed or calculated, expres-
sing the result of a test or analysis, shall be rounded off in accordance
with IS:2-1960*., The number of significant places retained in the
rounded off value should be the same as that of the specified value in this
standard.

1. SCOPE

1.1 This standard covers the physical and chemical requirements of grades
of bitumen emulsion ( anionic type ) for roads.

2., TERMINOLOGY

2.0 For the purpose of this standard the definition given in IS: 334-1965+
shall apply.

2 MATERTIATGC
j 938 92 ¥ P

Je AVALIA A BRN

3.1 Bitumen — The bitumen straight or fluxed, used for the manufacture
of the emulsion, shall comply with the following requirements:

a) The penetration shall be between 100 and 350;
b) Softening point ( Ring and Ball ) shall not be higher than 48°C;
¢) Solubility in carbon disulphide shall not be less than 99-0 percent;

and

d) The loss of weight after heating for five hours at 163°C shall not
exceed two percent of the original weight. After carrying out
this test the penetration of bitumen shall not be less than 60

lie Avierinial -
its originai vaiue.

3.1.1 If it is desired to modify the performance of the emulsion during
periods of low temperature, fluxing the bitumen with the addition of a
quantity of fluxing agent not exceeding five percent by weight of bitumen
shall be permitted. Unless otherwise agreed to between the manufacturer

and the purchaser, the fluxing agents shall comply with the following
requirements:

a) Initial boiling point not less than 140°C ; and

b) Distillate at 350°C not less than 90 percent by volume,
3.2 Emulsifying Agent — The emulsifying agent, in the proportion in
which it is present in the bitumen deposited by the emulsion, shall not
have any deleterious effect upon the properties of that bitumen.

*Rules for roundine
AULSs Ior rounding oo nuxr

er:. 3 .
t+Glossary of terms relating to bitumen and tar ( revised ).

>
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4. TYPES

4.1 Emulsified bitumen shall be of the following three types:
a) Rapid Settihg—Typc RS
b) Medium Setting—Type MS
c) Slow Setting—Type SS

4.1.1 Applications — The uses of three types of bitumen are given
below:

a) Type RS — A quick setting emulsified bitumen used for penetra-
tion and surface treatment;

b) Type MS — A medium setting emulsified bitumen used for plant
mixes with coarse aggregate, substantially all of which is retained
on 2:80-mm IS Sieve with practically no material passing a
75-micron IS Sieve;

¢) Type SS — A slow setting emulsified bitumen used for fine aggre-
gate mixes in which a substantial quantity of aggregate passes a
2:80-mm IS Sieve and a portion may pass a 73-micron IS Sieve.

NoTE — These types are to be used only down to a temperature of 5°C.
Below 5°C the utility of the bitumen emulsion is likely to be impaired because
of freezing.

5. REQUIREMENTS

5.1 Bitumen emulsion shall be homogenous. Within 90 days after manu-
facture it shall show no undispersed bitumen after thorough mixing.

5.2 The physical and chemical requirements of the three types of bitumen
emulsion shall comply with the requirements specified in Table 1.

Note — Care shall be exercised to see . that materials used in the manufacture of
bitumen emulsion shall not have any toxic effects on the plant or animal life.

6. SAMPLING

6.1 For the purpose of testing, the size of the sample and the sampling
procedure from drums, barrels or bulk supply shall be as described
in IS : 1201-1958*, subject to the following:

a) From Drums or Barrels — The contents of drum or barrel from which
the sample is to be taken shall be thoroughly mixed by rolling the
container to and fro for a period of two to three minutes, succes-
sively in opposite direction, allowing at least five revolutions of
the container in each direction, and then up-ending the container
through two revolutions, first in one direction and then in the
opposite direction.

*Methods for testing tar and bitumen : sampling.
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TABLE 1 REQUIREMENTS OF BITUMEN EMULSION
('Clau.ves 5.2 and 7.1)

S CHARACTERISTICS Rarip MEepI1um SrLow MgeTHOD

No. SETTING SETTING SETTING or TEsT
(RS) (MS) (SS) AS IN
{1 (2) 3 4 ) (6)
i) Viscosity bv standard saybolt 20-—100 20—100 20~ 100 Appendix A
fnml viscometer, in seconds at
25°C
1)  Water content, percent by Not more than 45 1S:1211-
weight 1958*
1) Scttlement, 5 days, percent, 3 3 3 Appendix B
Max
iv) Demulsibilityt, 35 ml of 0-02 N 60 —- - Appendix C
calcium chioride, percent, Afin )
v) Demulsibility?, 50 m! of 0-1 N —_ 30 — Appendix C
calcium chloride, percent, Min
vi) Miscibility} in water, appreci- — 'Nil - Appendix D
able coagulation in two hours
vii) Modified  miscibility  with — —_ 45 Appendix E
water  difference of bitumen
content, Max
viil)  Cement mixing test, percent, —_ — 2-0 Appendix F
Max
ix) Coating test ‘ — (see Note) (see Note) Appendix G
x) Sieve test, percent, Max 0-10 010 05 Appendix H
xi) Particle charge Negative Negative Negative Appendix J
*Moecthods for testing tar and bitumen: Determination of water content {Dean and

Stark method ).
1The demulsibility test shall be made within 30 days from date of shipment.

}If the sample of emulsified bitumen being tested fails to conform to the requirement,
the sample shall be tested for 5-day settlement and for miscibility and if the numerical
difference between the average percentage of residue in the 5-day settlement test is less
than 3, and if the miscibility test shows no appreciabie coaguiation in two hours, then
the emulsified bitumen shall be considered conforming to this standard.

The emulsified bitumen shall not show an appreciable separation of bituminous base
from the water of the emulsion and shall coat the aggregate thoroughly.
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b) From Bulk — Where practicable, bulk deliveries of bitumen emul-
sion shall be agitated by forced circulation or air agitation, before
sampling.

¢) The sample of bitumen emulsion shall be drawn within 24 hours
after delivery and tested within 7 days from the date of drawing,
unless otherwise specified.

6.1.1 Preparation of Samples — Before cairying out any of the tests, the
ample shall be mixed by gentle shaking to ensure uniformity.

6.2 If the single sample from a single run or batch fails to fuifil the test
requirements under 5, samples shall be drawn on the basis of 6.1 for testing
in the same manner. If these samples conform to the requirements of'5, the
lot shall be accepted, otherwise the lot shall be rejected.

7. TESTS

7.1 Unless specified otherwise, tests shall be carried out as described by
methods reterred to in col 6 and 7 of Table 1.

8. MARKING

8.1 Fach container shall be legibly and indelibly marked with the follow-

ing:
a) Manufacturer’s name or trade-mark, if any;
b} Month and year of manufacture;

¢) Type;
d) Batch number; and

e) Date of expiry.

8.1.1 Each container may also be marked with the ISI Certification
Mark.

Notk — The use of the ISI Certification Mark is governed by the provisions of the
Indian Standards Institution ( Certification Marks ) Act, and the Rules and Reguiations
made thereunder. Presence of this mark on products covered by an Indian Standard
conveys the assurance that they have been produced to comply with the requirements
of that standard, under a well-defined system of inspection, testing and quality control
during production. This system, which is devised and supervised by ISI and operated
by the producer, has the further safeguard that the products as actually marketed are
continuously checked by ISI for conformity to the standard. Details of conditions,
under which a licence for the use of the ISI Certification Mark may be granted to
manufacturers or processors, may be obtained from the Indian Standards Institution.

7
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APPENDIX A
(Table 1)

VISCOSITY TEST ( SAYBOLT FUROL)

A-1. APPARATUS

A-1.1 Oil Tube — The oil tube shall be made entirely of corrosion-
resistant metal as shown in Fig. 1, with or without plating, conforming to
the dimensional requirements shown below:

Minimum Normal Maximum
mm mm mm
Inside diameter of outlet tube 313 315 317
Qutside diameter of outlet 40 4:3 46
tube at lower end
Length of outlet tube 1215 12:25 12:35
Height of overflow rim above 124:0 1250 126:0
bottom of outlet tube
Outside diameter of overflow 320 — 330
rim, at the top ( see Note)
Diameter of container 29'55 29°75 29-95
Depth of cylindrical part of 880 — —
container
Diameter of container be- 9:0 — —

- tween bottom of eylindrical
part of container and top
of outlet tube
Nore — The section of overflow rim shall be bounded by straight lines, except that
a fillet is permissible at the junction with the bottom of the gallery.

The lower end of the tube shall be provided with a nut for locking it
in place in the bath and with a cork er other suitable device to prevent
flow before the test is started. A string may be attached to the cork to
facilitate its rapid removal.

A-1.1.1 Calibrate the oil tube using oils of known furol viscosity in
seconds, or use a tube certified by the National Physical Laboratory or any
other institution authorized by the Government of India to issue such a
certificate, or calibrate the tube by comparison with such a certified tube
and apply any correction in excess of 0'2 percent.

A-1.2 Bath — Bath equipped with a stirring device and with means for
heating or cooling, serves as a support to hold the oil tube in the vertical

8
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position and as a container for the bath liquid. The source of heat or
refrigeration shall be more than 3 c¢m from the oil tube; and if an external
heater is used, it shall be more than 5 cm from the oil tube,

i

govsn FLOW A MINIMUM LEVEL OF

. LIQUID IN BATH
4 “
H GALLERY TO BE DRAINED
BEFORE STARTING FLOW

P

tlemt 01 DIA
AT GRADUATION MARK

O+3cm min—e

O*3cm min{ _—“f‘

1 (o]
=
+
€
OUTLET o
TUBE @
"]
BOTTOM OF |\
i BATH

CORK TO .
START FLOW 'LESS THAN S+5cm

Fic, 1 Savsort FUROL VisCcOMETER — Q1L TUBE AND RECEIVER

A-1.2.1 The bath temperature necessary to maintain thermal equili-
brium, while the liquid in the oil tube is well stirred by the oil-tube
thermometer, shall vary to within 4- 0°1°C, for the specified test tempera-
tures given below:

Temperature Range Temperature of Test
19° to 27°C 25°C

A-1.2.2 The level of the bath liquid shall be not lower than 0’3 cm
above the overflow rim of the oil tube.

9
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A-1.3 The receiver shall be of glass with the shape, dimensions and
tolerances as shown in Fig. 1.

A-1.4 Oil Tube Thermometers — Four thermometers graduated in °C,
the ranges being chosen to include the temperatures used in testing as
given under A-1.2.1.

A-1.4.1 The thermometer shall conform to the requirements as prescri-
bed in Table 2.

A-1.4.2 The contraction chamber shall be of the long narrow type; the
top shall be not more than 60 mm above the bottom of the bulb and the
mercury shall stand in the contraction chamber at 0°C.

TABLE 2 REQUIREMENTS FOR THERMOMETERS
( Clause A-14.1)

SL CRARACTERISTIC CENTIGRADE
No.
M @) @)
i) Liquid Mercury
ii) Filling above liquid Nitrogen gas
i) Subdivisions o1°c
iv) Longer graduation line at each 0-5°C
v) Graduation numbered at each multiple of 1°c
vi) Immersion Total
vii) ‘Total length 252 to 256 mm
viii) Bulb length 25 to 35 mm
ix) Bulb diameter Not less than 50 mm
x) Stem diameter 6°0 to 7°0 mm
xi) Distance of bottom of bulb to first graduation line 135 to 150 mm
{ corresponding to the beginning of temperature
range ) -
xii) Distance of top of thermometer to last graduation 20 to 35 mm
line ( corresponding to the end of temperature
range )
xiii) Top finish Glass ring
xiv) Scale error at any point, Max o1°C

A-1.4.3 The expansion chamber shall permit of heating the thermometer
to 50°C above the highest temperature on the scale and in all cases shall
permit of heating to 100°C.

10
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A-1.44 To prevent contact of the thermoneter with the arifice in the
oil tube a suitable support shall be attached to the enlargement of the
thermometer stem.

A-1.5 Timing Device — A stop-watch graduated in divisions of 02
second or less and accurate to within (1 percent when tested over a 60-
minute period; or other equivalent timing device.

A-1.5.1 Electrical timing devices are permissible provided they are
accurate and capable of being read to 0°2 seconds.

A-1.6 Withdrawal Tube or Pipette — Used for draining the gallery,
with a smooth tip of about 3 mm outside diameter and about 2 mm inside
diameter.

A-2, PROCEDURE

A-2.1 Make the viscosity determinations in a room free from draughts and
rapid changes in temperature.

A-2.1.1 Determinations shall not be made at temperature below the dew
point of the atmosphere surrounding the instrument.

A-2.1.2 For standardization, the room temperature shall be hetween
20° and 30°C and the actual temperature shall be recorded.

A-2.1.3 For routine tests, temperatures up to 38°C mav prevail without
introducing errors in excess of one percent.

A-2.2 Clean the oil tube with a solvent, such as benzene, and remove
excess solvent from the gallery. Pass the entire material through a 150
micron wire strainer before introducing into the oil tube. After the tube
is cleaned, pour into the tube a quantity of the material to be tested, suffi-
cient to wet the entire surface of the tube, Allow to drain out. The
plunger commonly supplied with the viscometer shall never be used on
instruments maintained as standards. Insert the cork stopper not less than
6:0 mm and not more than 9'3 mm into the lower end of the air chamber
at the bottom of the oil tube, taking care that the cork fits tightly enough
to prevent the escape of air, as tested by the absence of oil on the cork after
it is withdrawn. If the test temperature is above that of the room, heat
the material to not more than 1-5°C above the temperature of test, and if
the temperature is below that of the room, cool it to not more than 1:5°C
below the temperature of test.

A-2.3 Pour the material into the oil tube until it ceases to overflow into
the gallery. Keep it well stirred with the oil tube thermometer, care being
taken to avoid touching the outflow tube. Adjust the bath temperature
until the temperature of the material remains constant,

11
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A-2.3.1 After thermal equilibrium has been attained, no further adjust-
ments shall be made in the bath temperature. The test results shall be
discarded if the indicated bath temperature varies by more than 4-0-03°C.

A-2.4 After the temperature of the material in the oil tube has remained
constant within -£0°02°C of the desired temperature for one minute with
constant stirring, withdraw the oil tube thermometer and remove the
surplus liquid quickly from the gallery by means of the withdrawal tube so
that the level of the material in the gallery is below the level in the oil tube
proper.  Insert the tip of the withdrawal tube at one point in the gallery.

A-2.4.1 The testshall be started over again il the tip of the withdrawal
tube touches the overflow rim. Under no condition shall the excess liquid
be removed by rotating the withdrawal tube around the gallery.

A-2.5 Place the receiving flask in position so that the stream of liquid
from outlet tube strikes the neck of the flask, care being taken that the
graduation mark on the receiving flask is not less than 10 cm, not more
than 13 cm, from the bottom of the bath. Snap the cork from its position
and at the same instant start the timer. Stop the timer when the bottom

of the meniscus of the liquid reaches the mark on the neck of the receiving
flask.

A-3. REPORTING RESULTS

A-3.1 Time in seconds as determined by the prescribed procedure, with
the proper catibration correction, is the Saybolt Furol viscosity of the
material at the temperature at which the test is made.

A-3.2 Report the results to the nearest 0°1 second for viscosity values
below 200 seconds and to the nearest whole second for values 200 seconds
or above,

A-4. REPRODUCIBILITY OF RESULTS

A-4.1 With proper attention to details of method of procedure, results in
different laboratories with different operators under referee conditions of
testing shall not differ by more than 05 percent.

APPENDIX B
(Table 1)
SETTLEMENT TEST

B-1., APPARATUS

B-1.1 Cylinders — Two 500-ml graduated cylinders (see IS: 878-1956* )
with pressed or moulded glass bases and cork or glass stoppers.

*Specification for graduated measuring cylinders.

12
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B-1.2 Glass Pipette — A 60-ml siphon, glass-tube pipette of optional

form
iorm.,

B-2. PROCEDURE

B-2.1 Place a 500-ml sample in each of the two glass cylinders. Stopper

nnnnnnnnnnnnn

l}l\/ Lv}llldrlb ifn an dll I.ID}IL maniner ana anow l}l‘-lll I,U bLalld ulldlDLulb\,d,
at laboratory air temperature, for 5 days. After standing for this 5-day
period, remove approximately the first 55-ml of emulsion by means of the
pipette or siphon from the top of each cylinder without disturbing the
balance of its Contents Weigh cxactly 50 g of each of the two samples,
after each has been LhUlUuVul)’ mixed separatexy, into acyalal.c 600-ml
low-form glass heaters and determine the bituminous residue by evapora-
tion at 163°C for 3 hours in the apparatus described in IS:1212-1958*,
After removal of the first sample siphon off approximately the next 390 ml
from each of the cy]indcrs ’\/Ixx thc residue rcmammfr in thc cylmdcrs
uuuuug.uy and wcx;,u out cxauuy 50 g from each of uxcux, and détermine
for the two samples the amount of bitumen residue ( all sediment, if any,

included ) by evaporation as before.

B-3. CALCULATION AND REPORT

B.3.1 The average of bitumen residue of the top two samples and also the
bottom two samples shall be expressed as percentages by weight. The
difference between the two averages (top and bottom ) shall be reported
as the settlement.

APPENDIX C
(Table 1)
DPEMULSIBILITY TEST

C-1. APPARATUS

C-1.1 Wire Cloth — Three pieces of 1'40-mm IS Sieve iron wire cloth
approximately 13 cm?, unframed conforming to IS : 460-19621.

C-1.2 Beakers — Three metal beakers of 600 ml capacity each.

.12 Dada . Thae
W=k T ANOGS il

in diameter.

*Methods for testing tar and bitumen: Determination of loss on heating.
tSpecification for test sieves ( revised ).

13



IS: 3117 - 1965

C-1.4 Burette — A 50-ml glass burette graduated in 0-1 ml intervals
(see IS : 1997-1961* ),

C-2, REAGENTS

€-2.1 The following are the reagents required for the test:
a) Calcium chloride solution (002 N ).
b) Calcium chloride solution ( 0-10 N ).

C-3. PROCEDURE

C-3.1 Determine the percentage of water content by weight as described
in IS: 1211-19581. Record the weight of each assembly of beaker, rod and
wire cloth. Weigh exactly 100 g of the emulsified bitumen into each of the .
three 600-ml tared beakers. Over a period of approximately 2 minutes,
add to each beaker, from a burette, 35 ml of 0:02 N calcium chloride
solution if quick setting emulsion is being tested or 50 ml! of 0:10 N calcium
chloride solution if medium setting type is being tested. ~While adding the
solution of calcium chloride, stir the contents of the beaker continuously
and vigorously, kneading lumps against the sides of the beaker to ensure
thorough mixing of the reagent with the emulsion. Perform this operation
after bringing the weighed sample of emulsion and the reagent to the
standard temperature of 27° + 1°C. Fit one of the wire cloths of the
assembly over a beaker or other suitable vessel and ‘pour the mixture of
emulsion and reagent from the appropriate beaker through the wire cloth.
Rinse the beaker containing the sample and metal rod with distilled
water, knead and break up all lumps, and continue washing the beaker,
rod, and wire cloth until there is no longer any appreciable colour
imparted to the wash water. After washing as directed, place the beaker,
rod and wire cloth used in each individual test in drying oven, and dry to
constant weight at 163°C.

C-4. CALCULATION

C-4.1 The weight thus obtained less the total tare weight of the beaker,
rod and wire cloth is the weight of the residue by the demulsibility test.
Calculate the percentage demulsibility of the samples tested as follows:

Demulsibility = 24; X 100 percent

*Specification for burettes.

¥Methods for testing tar and bitumen: Determination of water content ( Dean and
Stark method )

14
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where

A = average weight of residue in grams from three tests of
each individual sample of emulsified bitumen, and

B = weight of residue in grams per 100 g of emulsion obtained
from the test described in IS : 1211-1958%.

APPENDIX D
~ (Table 1)

METHOD OF TEST FOR MISCIBILITY
IN WATER

D-1. PROCEDURE

D-1.1 To about 50 ml of the emulsion gradually add about 150 ml of
distilled water, stirring the mixture while adding the water. The tempe-
rature should preferably be between 21°C and 25°C. Allow the mixture
to stand for 2 hours and then examine it for any appreciable coagulation
of the bitumen content of the emulsion.

APPENDIX E
(Table 1)

METHOD OF TEST FOR MODIFIED MISCIBILITY
. IN WATER

E-1. APPARATUS

E-1.1 Cylinder — 50-ml graduated cylinder ( see IS:878-19567 ).
E-1.2 Beaker — 400-ml glass beaker ( see IS :2619-1963% ).

. E-1.3 Glass Tube — Three glass tubes, 7 mm in outside diameter, 5 mm

in inside diameter and 15 cm in length fitted with suitably bored corks,
adjusted as described in E-2.1.

*Methods for testing tar and bitumen :’ Determination of water content ( Dean and
Stark method ).

1Specification for graduated measuring cylinders.
I3pecification for glass beakers.
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E-1.4 Supporting Strip — Three strips of metal or wood, approximately
15 cmrin length, 2:5 cm in width, and 0'5 c¢m in thickness, with a hole
10 mm in diameter in the centre.

E-1.5 Crucibles — Three 15- or 25-ml porcelain crucibles or three 30-ml
beakers of heat-resistant glass.

E-1.6 Oven — of constant temperature.

E-1.7 Balance — accurate to 0! mg.

E-2, ASSEMBLY OF APPARATUS

E-2.1 Adjust the position of the corks on the glass tubes by measuring
200 ml of distilled water at 20°C to 25°C into the 400-ml beaker. Place
the supporting strip across the top of the beaker, inserting a tube through
the hole, and adjust the position of the cork so that when the tube is

supported by the cork resting on the strip, the lower end of the tube is
immersed in the water to a r]Pnth of 1 ¢cm below the surface. In the
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same manner, adjust the second and third tubes so that the depth of
immersion is 2'5 and 4'6 cm respectively.

NotTE — Depending on the depth of the beaker the tubes shall be so adjusted that
the third tube shall project into the emulsion so that the tip is within 1 to 1'5 mm of
the bottom of the beaker.

E-3. PROCEDURE

E-3.1 Measure 50 ml of the emulsion at a temperature of 20°C to 25°C
into the graduated cylinder and transfer to the 400-ml beaker. Wash the
cylinder with three 50-ml portions of distilled water at 20°C to 25°C and
add the washings to the beaker, bringing the final volume to 200 ml. Stir
the emulsion and water with a glass rod until uniformly mixed, cover the
heaker with a watch-olass, and allow the mixture to stand nnrhqfnrhprl
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for 2 hours.

E-3.2 Weigh the three crucibles ( or 30-ml beakers ), and a watch-glass for
each, to the nearest 01 mg. After the diluted emulsion has stood for
2 hours, remove the watch-glass and place the supporting strip across the
top of fhf‘ 400-m] beaker. Take a sample of approximately 1 g from the
top layers and transfer to one of the crucibles or beakers, using the first
I c¢m depth tube as a pipette. Close the top of tube with the finger, insert

the tuhe to flf\n nroner denth remove the fincer ny‘-nln the emnlcion rises in
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the tube, and then replace the finger on top of the tube so that when the
tube is removed its contents of emulsmn will be pipetted from the beaker
Afsne vnmmncral ciciian A thn A Al avteasy 1o byS | o starida AL 4l n [ .
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filter paper before transferring the sample to the crucible. In like manner,
take samples from the middle and bottom of the diluted emulsion using the
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second and third tubes respectively. Weigh the crucibles with their
samples of emulsion, and determine the weight each of the three samples by
difference. While weighing cover the crucibles with watch-glass to retard
evaporation.

E-3.3 Remove the watch-glasses from the crucibles and place the samples
in the oven at 163°C for 2 hours, then remove, cool and weigh.
E-4. CALCULATIONS AND REPORT

E-4.1 The percentage of residue in top, middle and bottom levels shall be
calculated, The maximum numerical difference in percentage of bitumen
content between any two of the three levels shall be reported.

APPENDIX F

(Table 1)
CEMENT MIXING TEST

F-1. APPARATUS

F-1.1 Sieves — 180-micron and 1'40-mm IS Sieves made of iron wire
cloth having wire diameter and openings conforming to IS : 460-1962%*,

F-1.2 Dish — A round-bottom dish or kitchen saucepan of approximately
500-ml capacity.

F-1.3 Stirring Rod — A steel rod with rounded ends approximately 12 mm
in diameter.

F-1.4 Cylinder — A 100-ml graduated cylinder ( see 1S : 878-195671 ).

F-2, CEMENT

F-2.1 Rapid hardening Portland cement used in the test shall conform to
the requirement of IS :269-1958%.

F-3. PROCEDURE

F-3.1 Dilute the emulsion to be tested with distilled water to a total water
content of 55 percent as determined at 163°C ( see IS : 1211-1958§ ). Sieve a

*Specification for test sieves ( rezised ).
tSpecification for graduated measuring cylinders.
}Specification for ordinary, rapid-hardening and low heat portland cement ( revised ).

§Methods for testing tar and bitumen: determination of water content ( Dean and
Stark method ).

17
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portion of the cement through 180-micron IS Sieve and weigh 50 g of the
cement into the dish. Add 100-ml of the diluted emulsion to the cement in
the dish and weigh the dish with contents. Stir the mixture at once with the
steel rod, using a circular motion, making 60 complete revolutions during
one minute, Immediately at the end of the one-minute mixing period,
add 150-ml of distilled water, and continue the stirring for three minutes.
Maintain the ingredients and apparatus at a temperature of approximately
27°C during the mixing period. Pour the mixture through the tared
1*4-mm IS Sieve of approximately 75 mm diameter and rinse by pouring
distilled water from a receptacle held at a height of approximately 150 mm.
Place the sieve in a tared shallow pan, heatat 163°C in an oven until dry,
and weigh.

¥F-4. REPORT

F-4.1 The weight in grams of the material retained on the sieve and in the
pan as the percentage of the emulsion broken.

APPENDIX G
(Table 1)
COATING TEST

G-1. APPARATUS

G-1.1 Screens — 850-micron and 6:3-mm IS Sieves screens.

G-1.2 Spatula — A steel spatula or its equivalent, having a blade approxi-
mately 20 cm in length.

G-1.3 Dish — A round-bottom iron dish or a kitchen saucepan, of
approximately 250 cc capacity.

G-1.4 Stone — A supply of reference stone ( hard limestone, trap rock or
other type ) which has been washed with water and dried before using. The
grading of this stone shall be such that it will all pass through a 850-micron
IS SSieve and not more than 5 percent will pass through a 6'3-mm
IS Sieve.

G-2. PROCEDURE

G-2.1 Weigh exactly 465 g of the washed and dried graded stone, and
place it in the metal pan. Add a 35-g sample of the emulsion to the stone
in the pan, and mix vigorously with the spatula for three minutes.
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G-3. REPORT

G-3.1 Record whether or not there is appreciable separation of the
bitumen from the water of the emulsion, and whether or not the stone is
uniformly and thoroughly coated with the emulsion.

APPENDIX H
{ Table 1)
SIEVE TEST

H-1. APPARATUS

H-1.1 Sieve — 850-micron 1S Sieve having a frame 7'5 4 05 cm inside
diamecter and a depth from the top of frame to the cloth of 2:0 cm. The
frame shall be of brass and the joint between the cloth and the sieve shall
be smoothly filled with solder or so made that the material being sieved

will not catch.

H-1.2 Pan — A tin box cover or shallow metal pan of appropriate size to
fit over the bottom of the sieve.

H-2. REAGENT

H-2.1 The reagent required for the test is 2 percent of pure sodium oleate
in distilled water.

H-3. PROCEDURE

H-3.1 Record the weight of the sieve and pan, and then wet the wire cloth
of the sieve with the 2 percent solution of sodium oleate. Weigh and pour
exactly 1 000 g of the emulsified bitumen through the wire sieve, thoroughly
washing the container and the residue on the sieve with the sodium oleate
solution until the washings run clear. Place the pan under the sieve and
heat for two hours in a drying oven at 105°C, then cool in a desiccator and

weigh.

H-4. CALCULATION

H-4.1 The total weight of the sieve, pan and residue in grams less the
combined tare weight of the sieve and pan, is the weight of the residue by
the sieve test. From this weight, calculate the percentage of residue

retained on the sieve.
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APPENDIX J
(Table 1)
TEST FOR PARTICLE CHARGE

J-1. APPARATUS

J-1.1 The following are the apparatus required for the test:

a) A 12-volt battery,

b) Rheostat 2 000 ohms capacity,

¢} An ammeter 0°]1 ampere capacity,

d) Two 25 mm X 75 mm copper plates, and

e) A glass container of sufficient capacity and diameter.

J-2. PROCEDURE

J-2.1 Take sufficient quantity of a representative sample of bitumen
emulsion in a glass container. Immerse two polished copper plates 25 mm X
75 mm, which are connected to a 12-volt battery circuit through a single
pole single throw switch, a rheostat and an ammeter, to a depth of 25 mm
in the emulsion and the positive and negative plates are marked.

J-2.2 Close the switch and adjust the rheostat such that the current in the
circuit is more than four milliamperes. Open the circuit after 2 minutes
and remove the plates. Gently wash the plates, if necessary with distilled
water to remove unbroken emulsion and then examine.

J-2.3 An appreciable layer ( continuous opaque film ) of deposited bitumen
on the positive plate with a relatively clean, bitumen-free negative plate
indicates a negative particle charge.
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