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INTERNATIONAL STANDARD

ISO 4656/1-1978 (E)

Carbon black for use in the rubber industry — Determmatlon
of dibutylphthalate absorption number —

Part | :

Method using absorptometer

0 INTIRODUCTION

The depree of aggregation of carbon black particles affects
the vulcanizate and other properties of rubber mixes in
which [the black is incorporated. The space between the
agglom£rates of carbon black is dependent on the degree of

aggreg
estimated from the volume of dibutylphthalate absorbed
per unit mass of carbon black. The dibutylphthalate
absorption is therefore an indication of the degree of
aggregdtion of the carbon black.

1 SCQPE AND FIELD OF APPLICATION

This pgrt of this International Standard specifies a method
using fan absorptometer for the determination of the
dibutylphthalate absorption number of carbon black for
use in the rubber industry.

NOTE | 1S0O 4656/11 will specify a method based on thé use of a
“plastograph’’ or plasticorder’’.

2 REFERENCE

ISO 11P6, Carbon black for use in_the rubber industry —
Determiination of loss on heating.

Dibutylphthalate/is,'added to a test portion of the carbon
black which isckept in. motion by means of rotating blades.
As the| liquid s added,. the mixture changes from a free-
flowin powder to a semi-plastic mass. The end-point for
the de

ion of the black. The volume of this space may be’

controlled at 105 +2 °C.

4 REAGENT
Dibutylphthalate, o, 1,045 to 1050 g/ml.

5 APPARATUS

5.1 Brabender absorptometer,’) type A ¢r type B (see

annex A}, consisting‘of the following essentigl parts.
5.1.1 Mixing.chamber.

6.1.2.\Motor-driven rotors, which fit info the mixing
chamber (5.1.1) and rotate at a frequency of 2,08 Hz.

5.1.3 Torque-sensing device, consisting of|a spring and a
dashpot having a damper control valve opefating a torque-
limit switch which automatically stops th¢ rotors (5.1.2)
and the burette (5.1.4) when a pre-selected torque is
reached. Instructions for checking and adjusting the settings
are given in annex A,

5.1.4 Constant-rate burette, pre-set to deliver dibutyl-
phthalate at a rate of 4,0 £ 0,024 mi/min. |nstructions for
checking the burette are given in annex B.

5.2 Oven, gravity convection type, capable of being

5.3 Balance, accurate to 0,01 g.
5.4 Desiccator.

5.5 Apparatus capable of pulverizing carbon black,2) if
pulverizing is found to be necessary (see notg under 8.2).

from this change in vnscosnty properties attains a pre-set
value.

1) The Brabender absorptometer can be obtained from

C. W. Brabender Instruments Inc. -
50E Wesley St.

South Hackensack N.J. 07606
US.A. :

2) A coffee bean grinder is suitable.

5.6 Spatula.
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6 SAMPLE PREPARATION

Dry an amount of the sample of carbon black sufficient for
at least three test portions (see 8.3) for 1 h in the oven
(5.2), controlled at 105+ 2 °C, as specified in 1SO 1126.
Allow to cool to ambient temperature in the desiccator
(5.4). Keep the dried sample in the desiccator until ready
for testing.

Each standard reference black shall be tested a sufficient
number of times to establish firm measured values. Two
test results shall be considered acceptable if their difference
does not exceed 1,6 mi/100 g.

If, after checking and adjustment, an apparatus is still found
to give values outside the accepted ranges, the regression of
the standard values on the measured values shall be

calculated by the method of least squares. Alternatively, a
graph of observed versus accepted values may be plotted.

7 CONDITI

The test shpuld preferably be carried out at ambient
conditions gf either 23+2°C and (50 +5)% relative
humidity or 27 * 2 °C and (65 * 5) % relative humidity.

It is recommended that the reagent and apparatus be
allowed to stand in the test room long enough to reach
ambient temperature.

8 PROCEDURE

8.1 Checking the absorptometer and constant rate burette

Proceed as dgscribed in annexes A and B.

8.2 Calibratjon of the absorptometer

Follow the |procedure specified in 8.3 and 8.4, using
standard refefence blacks (see table 1)..

TABLE 1 — Suitable reference blacks

Accepted value
Standard rgference blacks

: mi/100ig
SRF|(A1) 724/ 1
HAH (B1) 96,6 + 1
ISAR (C1) 1226+ 1
GPF *
GPFiHS/APF *
HARLS *

*  Another ddcument.js\in preparation, entitled Carbon black for

Ht-may-be-necessaryto use two equaj;m.ns_nr_gj:aphs, one
for SRF, GPF and GPF-HS/APF standards. and| one for

HAF-LS, HAF and ISAF standards.

The test values of subsequent samples shall be corfected by
applying the appropriate equation or.graph.

The standard reference blacks shall -be retested p:LiodicaHy
and if necessary new equations’shall be calculated or new
graphs shall be plotted.

8.3 Test portion

Weigh, to the nearest 0,02 g, a mass of the dried $ample of
carbon black.invaccordance with the following list

15 g for acetylene and extra-conductive blacks;

25.g for SRF normal structure black;

40 g for thermal blacks;

20 g for all other blacks, including all the standards.
NOTE — With high bulk density blacks which do not suff|ciently fill
the mixing chamber (5.1.1), it may be necessary to use g larger test

portion of carbon black so that enough torque is deyeloped to
activate the torque-limit switch.

8.4 Determination

8.4.1 Transfer the test portion (8.3} to thg mixing
chamber (5.1.1) of the absorptometer (5.1), calfbrated as
specified in 8.2,

8.4.2 Replace the mixing chamber cover. Set tHe torque-
limit switch (see 5.1.3) to 5. (See note under 8.2.} Check
that the speed selector {if fitted) of the torque [recording
instrument is in the correct position.

use in ‘the rubber/industry — Data on standard reference blacks,
containing datd on-other current reference blacks which will include
GPF, GPF-HS/ -

NOTE — Some machines, particularly those with highly polished
rotors and chambers, may give high ‘and inconsistent results for
GPF and GPF-HS/APF blacks because of erratic torque develop-
ment near the end-point. Sometimes no end-point is obtained at
all.

In these cases, it is recommended that such blacks be pulverized
before weighing.

Alternatively, the spring tension may be reduced and/or the damper
valve opened further.

If such changes are made, it will be necessary to recalibrate the
apparatus using all the standards.

In some cases, the correct value may be obtained by using a torque-
limit setting of less than 5. (See 8.4.2.)

8.4.3 Check the reagent flow by swinging the delivery
tube over a waste container and switching on. The burette
{5.1.4) should deliver an air-free stream of the dibutyl-
phthalate (clause 4), and the delivery tube should be free
of air bubbles. Switch off. Re-centre the delivery tube over
the mixing chamber and switch to “automatic feed’’.

8.4.4 Set the burette digital counter to zero.
8.4.5 Press the start button.

8.4.6 Record the burette digital counter reading after the
instrument has stopped.
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8.4.7 Dismantle the mixing chamber, and clean the blades
of the rotor {5.1.2) and the mixing chamber with the
spatula (5.6). ‘

NOTE -~ The cieaning process may be simplified by adding some
dry black and operating the absorptometer before dismantling,
while the burette is re-filling. .

8.4.8 Re-assemble the mixing chamber.

9 EXPRESSION OF RESULTS

ISO 4656/1-1978 (E)

" Take as the result the mean of the values obtained on two

test portions, provided that they do not differ by more
than 1,6 mI/100 g. If the values differ by more than this,
carry out further tests on the same sample until three
values are obtained that agree within this limit.

10 TEST REPORT

The test report shall include the following particulars :

The djbutylphthalate absorption number D of the carbon
black (s given, in millilitres per 100 g, by the formula

D

v
r—x 100
m

where

V |lis the volume, in millilitres, of dibutylphthalate
usefd (8.4.6);

m |is the mass, in grams, of the test portion (8.3).

a) a reference to this International Stanfard;
b) . a complete identification of the sample;
¢) the conditions of test;

d) the mass of test portion used;
e) the torque-limitswitch setting;

f) the results. obtained from the ind|vidual determi-
nations and their average.
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ANNEX A

CHECKING AND ADJUSTMENT OF TORQUE SPRING AND HYDRAULIC DAMPING

A1 APPARATUS

A.1.1 Spring scale, range 0 to 150 N.

A.1.2 String, of length 450 mm, looped at each end. (For
type A absorptometer only.)

A.1.3 Torq
only.)1

Adjust the height by loosening the dynamometer collyar and
the stop collar and sliding the torque shaft up or down as
necessary.

If the spring scale reading is too high, this is an indication
of excessive friction or improper torque spring adjustment.

e shaft gauge. (For type A absorptometers

A.1.4 Stopiwatch.

A.2 ABSORPTOMETER TYPE A

A2.1 Chec

Secure the |

king

oop from one end of the string (A.1.2) to the

nut protruding from the rear of the differential dynamo-

meter (see fi

Wrap the st
counter-cloc

Slip the hoo

jure 1).

ing twice around the dynamometer body in a
kwise direction.

k at the bottom of the spring scale (A.1.1) into

the free loog] of the string (see figure 1).

Set the man

1al/automatic switch to “‘automatic’’, start the

absorptomejer and set the torque-limit switch to 5;

Apply a co
torque indic

Read the foy

If the indica
is satisfactor,

A2.2 Adju;

If the instry
factured, ch
collar and tdg
this by fitt
meter coupli

stant upward pull to the spring scale. until the
htor reaches 0 and the instrumentshuts off.

ce applied by the spring scale.

ited force is between 80 and 90 N, the setting
V.

stment of the spring

ment has'been dismantled since it was manu-
pck the_position of the dynamometer coupling
rqué_shaft height and relocate if necessary. Do
ng-the gauge (A.1.3) between the dynamo-

Check the entire system for lubrication, worn_gears, dry
bearings or binding in the measuring head of the|gear train
due to hardened grease. If all these aspects are saffisfactory,
adjust the torque spring to give a reading betwegn 80 and
90 N. Correct by adjusting or replacing/the spring.

A.2.3 Adjustment of the dashpot-damper valve

Check that the dashpot is full of the correct oil{’. Adjust
the damper valve to provide a full-scale recovery| time for
the torque-sensing system of 11 £ 1s. Do this by [ifting the
assembly by hand@nd releasing.

A.3 ABSORPTOMETER TYPE B

A.3.1-.Checking

Place the hook of the spring scale {A.1.1) underheath the
tod to which the iso-elastic spring is attached (see figure 2).

Set the manual/automatic switch to ‘“automatic’ | Start the
absorptometer and set the torque shut-off selector|to 5.

Apply a constant upward pull to the spring scale] until the
torque indicator reaches 0 and the instrument shufs off.

Read the force applied from the spring scale.

If the indicated force is between 17,5 and 25 N, the setting
is satisfactory.

A.3.2 Adjustment of the iso-elastic spring

If the spring scale reading is outside the above linits, check
for excessive friction, proper lubrication, worn gears, dry
bearings and hardened grease. Correct by adjysting the
screw at the bottom of the spring or move thq counter-
balance weight.

ng coliar a e spri S . 1

by raising or lowering the dynamometer collar as necessary
to conform to the dimensions of the gauge (see figure 1).
Check for the proper height of the torque shaft by inverting
the gauge and placing it on top of the torque shaft and
spring support block, as shown in figure 1.

1) See footnote 1) on page 1.

2) General Electric silicone 96 or equivalent.

4

A.3.3 Adjustment of the dashpot damper valve

Check that the dashpot is full of the correct oil?). Adjust
the damper valve (black knob on the rear of the machine)

_to provide a full-scale recovery time of 3+0,5s. Do this

by lifting the assembly by hand and releasing.
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Zero adjustment

spring scale TN

)

64 mm

48 mm

String to be anchored
over nut as shown o)

=] Spring scale ~—m] 83 4

counter-clockwise

TTT T I

String wrapped {J

around dynamometer —,
when facing front
of unit

Torque shaft

Torque shaft
gauge

Spring support
block

Stop collar

Dynamometer coupling
collar

FIGURE 1 — Absorptometer type A
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FIGURE 2 — Absorptometer type B
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ANNEX B

CHECKING OF CONSTANT-RATE BURETTE

B.1 GENERAL

The constant-rate burette is an integral part of the
absorption measuring system, Failure of the burette to
deliver the specified amount of reagent to the carbon black

Stop the burette and set the digital counter to zero.

Weigh the beaker (B.3.2) to the nearest 0,0
it under the delivery tube.

will reqult in erroneous absorption readings.

B.2 jEAGENT
Dibutyliphthalate, p, 5 1,045 to 1,050 g/ml.

B.3 APPARATUS

B.3.1 [Stop-watch.

B.3.2 |Beaker, of capacity 150 ml.

B.3.3 |Balance, accurate to 0,01g.

B.3.4 |Plastic tubing, resistant to swelling by dibutyl-
phthalate.

B4 PRELIMINARY CHECK

Ensurel that air is not trapped in the plastic tubing (B.3.4)
or the|delivery tube, especially above the nozzle, Trapped
air.can|cause incorrect reagent delivery.

B.5 CHECKING PROCEDURE

Check [that the “O ring and plastic tubing have notbecome
softened by the reagent, and assemble the burette.

Fill the burette and delivery tubes with reagent (clause B.2).
Ensurg that all air is removed from the system.

With the burette-campletely full, set the stopcock to the
delivery position:/Run the burette on ‘“delivery’’ until
constapt flowsis'obtained from the delivery tube.

At 2 min exactly, stop the burette and r
counter reading. Weigh and record “the
delivered. Repeat this operation using t
4 min and 8 min.

B.6 ASSESSMENT-OF CHECKING
B.6.1 Calculate)the volume V of reagen
delivered, using the formula:

Vs a—
o

where

m is the mass, in grams, of reagent deliv

p is the density, in grams per millilitre, ¢

1 g and position

-watch (B.3.1).

ord the digital
ass of reagent
me-intervals of

t, in millilitres,

bred;

f the reagent.

B.6.2 The constant-rate burette is operatipg satisfactorily

if the requirements in table 2 are met.

TABLE 2 — Burette requirementr

. Vo!uLno of reagent
Time olivered
Counter reading
min mi
2 8,00 + 0,05 4,00 £ 0,05
4 16,00 £ 0,05 14,00 + 0,10
8 32,00 + 0,05 33,00 + 0,20
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