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Rubber compounding ingredients — Carbon black —
Determination of tinting strength

WARNIN
practice.
with its

1 Scope

This International Standard specifies a method for the
determinaftion of the tinting strength of carbon black
relative to[an industry tint reference black.

The methpd is based on the use of three different
commercifl instruments. Other instruments may..lge

used but they shall have at least equivalent perform-
ance.
NOTE 1  [Details of the manufacturers of the Erichsen Tint

Tester are given in the relevant clause of-<this International
Standard. The Densichron reflectometer—and the Meeco
Colormastgr are no longer available.commercially, but the
methods afe included for the bepnefit of users of these in-
struments.

2 Normative references

The following standards contain provisions which

— Persons using this International Standard should be familiar with normal labo
he standard does not purport to address all of the safety problems, if’any, associ
se. It is the responsibility of the user to establish appropriate safety and health pr
and to ensure compliance with any national regulatory conditions.

ratory
ted
ctices

ISO 471:5"/Rubber — Times, tempefatures and hu-

midities~for conditioning and testing.

IS@’1126:1992, Rubber compounding

ingredients —

Carbon black — Determination of loss lon heating.

ISO 6809:1989, Rubber compounding
Carbon black — Standard reference bl4

3 Principle

An industry tint reference black (ITRB)
zinc oxide and a liquid plasticizer. The
is mulled and homogenized, then spreg

ingredients —
cks.

is mixed with
paste obtained
d as a layer of

regular thickness. Its light reflectancg is measured

with a reflectometer sensitive to diffe
grey.

A test sample is mixed and its lig
measured in the same manner and, fro
reflectance values, the relative tinting
sample is determined.

rent shades of

ht reflectance
m the two light
strength of the

through reference in this text, constitute provisions
of this International Standard. At the time of publi-
cation, the editions indicated were valid. All standards
are subject to revision, and parties to agreements
based on this International Standard are encouraged
to investigate the possibility of applying the most re-
cent editions of the standards indicated below.
Members of IEC and ISO maintain registers of cur-
rently valid International Standards.

4 Reagents

4.1 Soyabean oil epoxide, for use as plasticizer, of
relative density 0,92 to 0,99. It is essential that the
soyabean oil epoxide is maintained above 20 °C to
prevent turbidity which leads to erroneous results.

4.2 Industry tint reference black (ITRB)?.

1) To be published. (Revision of ISO 471:1983 and ISO 1826:1981)
2) ITRB is available from Degussa Carbon Black Corporation, 1034 S. Broadway, Akron, Ohio 44311, USA.
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4.3 Zinc oxide, e.g.

industry tint zinc oxide

(ITZnO)® . Other zinc oxides may be used, provided
that they give the same results.

4.4 Standard

reference blacks, conforming with

the requirements of ISO 6809.

5 Apparatus

5.1 Analytical balance, accurate to 0,1 mg.

© ISO

7.1.4 Place the ITZnO and carbon black in the centre
of the pool of plasticizer.

7.1.5 Mix the three materials thoroughly with the
palette knife (5.4).

7.1.6 Set the muller to a pressure of 0,017 MPa be-
tween the plates (445 N force when using 18,4 cm
diameter plates), by placing the extra masses, sup-
plied with the instrument, on the arm. Close and mull
for 25 revolutions.

5.2 Automat

5.3 Oven, ¢
105°C+2°C

5.4 Flexible |
stainless steel,

5.5 Syringe,
5.6 Light-me

ations in light r
appropriate pro|

¢ muller.
apable of being maintained at
pr 125 °C + 2 °C.

balette knives, preferably tapered, of
100 mm to 150 mm long.

butomatic filling, accurate to 0,02 cm®.
suring instrument, sensitive to vari-

flectance of shades of grey (see under
cedure).

5.7 Paste application apparatus (see under appro-

priate procedur

e).

6 Test conditions

The test shouldl preferably be carried out under ‘stan-

dard temperatu
in 1ISO 471, i.e
humidity or 27
midity.

7 Procedur

7.1 Prepara

7.1.1 Dry the
cordance with

re and humidity conditions as specified
23°C + 2 °C and (50 + 5)-% relative
°C + 2 °C and (65 + 5) %,relative hu-

e

tlion of pastes

ITZnO~(4.3) and carbon black in ac-

IS©"1126. Just sufficient ITRB (4.2)

7.1.7 Open the plates, scrape the upper plate with
a palette knife to remove as much paste a$ possible
and transfer it to the lower plate.(Fhen, with|the lower
plate rotating, use the paletteknife to spread the
paste to a flattened circle/on the plate, andd work all
the paste to the centre. Repeat this step twice more.

7.1.8 Repeat steps 7.1.6 and 7.1.7 three
for a total of four x 25 revolutions.

imes, i.e.

7.1.9 Remove the paste to a clean smooth surface.

Pastes'should be tested immediately (in no tase shall
they'be kept for more than 24 h).

7.1.10 For calibration, prepare pastes in|duplicate
using the masses of carbon black in table 1.

Table 1
ITRB Calibration tint value
g %
0,090 90 units
0,100 100 unitq
0,110 110 unitq
0,120 120 unity
0,130 130 unity
0,140 140 unity

should be dried;

gs Te-arying O g future occasion 15

not recommended.

7.1.2 Weigh the required amount of carbon black or
ITRB (see 7.1.10 and 7.1.11) to the nearest 1 mg
(crushing of pelleted carbon blacks is beneficial).
Weigh 3,750 g + 1 mg of the ITZnO.

7.1.3 Using the syringe (5.5), place 2,2 cm?® of the
plasticizer (4.1) in the centre of the lower glass plate
of the automatic muller (5.2).

7111 For determinations of tinting strength of test
samples, prepare duplicate pastes with

0,100 g of N 100 to N 400 series carbon blacks;

0,200 g of N 500 to N 700 series carbon blacks.

7.2 Individual procedures

Instructions are given relating to different types of
commercial instrument (5.6).

3) ITZnO is available from Titan Specialties Inc., SWY 152W, P.O. Box 2316, Pampa, Texas 79066-2316, USA.
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Other instruments may be used provided that they
have similar performance.

All instruments shall be operated in accordance with
the manufacturer's instructions.

7.2.1 Measurements using the Erichsen Tint
Tester

7.2.1.1 Apparatus

ISO

NOTE 4
by side.

It is beneficial to have the two

7.21.2.4
two together using a palette knife.

7.2.1.2.5 If the pastes are not accept
further paste and determine its reflect
same procedure.

5435:1994(E)

drawdowns side

If these pastes are acceptable, blend the

able, prepare a
ance using the

NOTE 2 [For general details, see 5.1 to 5.5.

7.2.1.1.1 | Erichsen Tint Tester¥, model 517 or 527.

NOTE 3
keeps the

Model 527 has a specially designed head which
aste off the lens.

7.2.1.1.2 | Film applicator, 0,08 mm gauge depth, to
give 0,04 nm wet film thickness.

7.2.1.1.3 | Glass plate,
500 mm »¥ 10 mm.

approximately 750 mm x

7.2.1.2 (alibration

7.2.1.2.1 | Switch on the instrument and adjust in ac-
cordance with the manufacturer's instructions. Clean
the glass plate (7.2.1.1.3) with a tissue to remove_ahy
dust particles or film. Using a clean palette-knife
(5.4), place a portion of one of the mulled pastes with
100 % calibration tint value (7.1.10) at the top edge
of the glaps plate and smear it almostto the bottom
edge. Using the film applicator (7.2.1,71.2), draw down
the paste[to the bottom edge in7about 2 s to 3 s.

7.2.1.2.2 | Place the reflsctometer head on the

drawdowmn on the paste)

Adjust the meter\\to read 3,0 for at least three
readings, gll taken.at 75 mm or more from the top of
the drawdown, 'If the results are variable, gather up
the pasteland make another drawdown.

7.2.1.26  Blend together whichever
three pastes do not differ by morectha

7.2.1.2.7 Determine the reflectance
remaining calibration pastes:tsee 7.1.1
readings from each paste:

7.2.1.2.8 Plot a graph of the average r
the calibration, tint values or determin
to give thedbest fit.

NOTE &> The equation is not necessarily

71.2.1.2.9 Periodically check the pro
and standardization of the equipment,
terials and method, as required, using
ence blacks (4.4).

two of these
h 0,03.

values of the
D), taking three

eadings versus
b the equation

inear.

per calibration
reagents, ma-
standard refer-

7.2.1.3 Determination of tinting stréngth of a test

sample

7.2.1.3.1 Prepare duplicate pastes
bration tint values as described in 7.1.1

7.2.1.3.2 Prepare the paste and set
to 3,0 as described in 7.2.1.2.1 t0 7.2.]

7.2.1.3.3 Using the correct mass of t

bf 100 % cali-
to 7.1.10.

the instrument
.2.6.

he test sample

(see 7.1.11), prepare duplicate pastes @s described in

7.1.11t07.1.9.

7.2.1.2.3 Make a duplicate drawdown of the dupli-
cate paste as in 7.2.1.2.1. Without altering the setting,
take three readings from the duplicate paste. If the
results are variable, gather up the paste and make
another drawdown. These pastes are acceptable if a
rezding of 3,0 + 0,03 is obtained from the duplicate
paste.

7.2.1.3.4 Determine the reflectance
pastes containing the test sample,
readings with each.

values of the
taking three

7.2.1.3.5 Determine the tinting strength of the test

sample by using the graph or equation
7.2.1.2.8.

determined in

4) The Erichsen Tint Tester is the trade-name of an apparatus supplied by Erichsen GmbH u. Co KG, 5870 Hemer-Sundwig,
Germany. This information is given for the convenience of users of this International Standard and does not constitute an
endorsement by ISO of the apparatus named. Equivalent products may be used if they can be shown to lead to the same re-

sults.
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7.2.2 Measurements using the Densichron

reflectometer
methods)

(film drawdown and roller spreader

7.2.2.1 Apparatus

NOTE6 Forg

eneral details, see 5.1 to 5.5.

7.2.2.1.1 Densichron reflectometer, for the film
drawdown method.

© ISO

7.2.2.2.1.5 |If the pastes are not acceptable, prepare
another paste containing 0,100 g of ITRB and check
using the same procedure.

7.2.2.2.1.6 Blend together whichever two of these
three pastes do not differ by more than 0,5 %.

7.2.2.2.1.7 Determine the reflectance values of the
remaining calibration pastes (see 7.1.10), taking three
readings from each paste.

7.2.21.2 Fil

applicator, U,08 mm gauge deptn, 1o

give 0,04 mm et film thickness.

72213 Gla

s plate, approximately 750 mm x

500 mm x 10 fnm.

7.22.1.4 Tin
spreader meth

7.2.2.2 Calib

t  roller the roller

od.

spreader, for

ration

7.2.2.2.1 Filnh drawdown method

722211 C
tissue to remd
clean palette k
mulled pastes
(7.1.10) at the
it almost to the
(7.2.2.1.2), dra
in about 2 s to

ean the glass plate (7.2.2.1.3) with a
ve any dust particles or film. Using a
hife (5.4), place a portion of one of the

with 100 % calibration tint value
top edge of the glass plate and smear
bottom edge. Using the film applicator
v down the paste to the bottom edge
3s.

7.2.2.2.1.2 Sgt the range switch to 2_and operate

with no filter in
Use 4,76 mm

Place the refle
paste. Adjust
least three rea
the top of the
gather up the

the reflection head.
hperture if head No,"3882A is used.

ctometer headyon’ the drawdown of the
he meter reading to read 80 % for at
ings, alltaken at 75 mm or more from
drawdown. If the results are variable,
baste and make another drawdown.

7.2.2.2.2 Roller spreader method

7.2.2.2.2.1 Using a clean palette knife (5}4) place a
portion of one of the mulled pastes of 100 % cali-
bration tint value (7.1.10) on, the“clean turhing roller
of the tint roller spreader (7.2)2.1.4). Turn |the range
switch from 0 to position/2. Using the [calibration
control, adjust the meterto read 80 %. Turn|the range
switch to position, OCClean the roller and ppplicator.
Place a portion of\‘the other paste having 100 % cali-
bration tint value/on the turning roller and turn the
range switch, to position 2 without altering the cali-
bration céntrol.

7.2.2.2.2.2 The pastes are acceptable if rgadings of
80~ 0,5 are obtained.

7.2.2.2.2.3 |If the pastes are not acceptablg, prepare
another paste containing 0,100 g ITRB gnd check
using the same procedure.

7.2.2.2.2.4 Blend together whichever twq of these
three pastes do not differ by more than 0,5(%.

7.2.2.2.25 Determine the reflectance valles of the
remaining calibration paste (see 7.1.10).

7.2.2.2.2.6 Plot a graph of the average regdings ver-
sus the calibration tint values or determine a linear
equation by the method of least squares.

7.2.2.2.2.7 Periodically check the proper [alibration

7122213 M

ake a duplicate drawdown of the

duplicate paste as in 7.2.2.2.1.1. Without altering the
setting, take three readings from the duplicate paste.
If the results are variable, gather up the paste and

make another

drawdown. These pastes are accept-

able if a reading of 80 4+ 0,5 is obtained from the
duplicate paste.

NOTE 7
by side.

722214 If

It is beneficial to have the two drawdowns side

these pastes are acceptable, blend the

two together using a palette knife.

and standardization of the equipment, reagents, ma-
terials and method, as required, using standard refer-
ence blacks (4.4).

7.2.2.3 Determination of tinting strength of a test
sample

7.2.2.3.1 Prepare duplicate pastes of 100 % cali-
bration tint value as described in 7.1.1 to 7.1.10.

7.2.2.3.2 Prepare the paste and set the instrument
to 80 % as described in 7.2.2.2.1.1 t0 7.2.2.2.1.6 or
7.22221107.22224.
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7.2.2.3.3 Using the correct mass of the test sample
(see 7.1.11), prepare duplicate pastes as described in
7.1.11t07.1.9.

7.2.2.3.4 Determine the reflectance values of the
pastes containing the test samples, taking three
readings with each.

7.2.2.3.5 Determine the tinting strength of the test
sample by using the graph or equation determined in
7.2.2.2.2.6.

ISO 5435:1994(E)

7.2.3.2.2 and measure the reflectance from the slide.
The pastes are acceptable if their reflectance is within
+ 0,6 %.

7.2.3.2.4 If the pastes are not acceptable, prepare
another paste containing 0,100 g of ITRB and check
using the same procedure.

7.2.3.25 Blend together whichever two of these

three pastes do not differ by more than 0,6 %.

7.2.3 Mn{asurement using the Meeco
Colormaster

7.2.3.1 Apparatus

NOTE 8 For general details, see 5.1 to 5.5.
7.2.3.1.1 |Meeco Colormaster.
7.2.3.1.2 |Glass plate, approximately 750 mm x

500 mm x 10 mm.

7.2.3.1.3 |Glass slides, of dimensions 75 mm x
50 mm x (1,22 mm + 0,05 mm).

7.2.3.1.4 |Glass rod, approximately 6,5 mm x
250 mm.

7.2.3.1.5 |Slide preparation apparatus..”(see
figure 1).

7.2.3.2 (alibration

7.2.3.2.1 |Clean the glass slide\(7.2.3.1.3) with a tis-
sue to renjove any dust particles or film. Using a clean
palette knlfe (5.4) place a“small portion of one of the
mulled pgstes with €400 % calibration tint value
(7.1.10) alpng the edge of the slide.

7.2.3.2.2 |Place/the slide in the slide preparation
plate with|the, paste at the open end. Draw the glass

7.2.3.26 Determine the reflectance
remaining calibration pastes (see 7)1

values of the
).

7.2.3.2.7 Plot a graph of the@verage rq;adings versus

the calibration tint values “or deter
equation by the method ofleast squarg

7.2.3.2.8 Periodically’ check the pro
and standardization of the equipment,
terials and method, as required, using
ence blacks\(4.4).

ine a linear

S.

per calibration
reagents, ma-
standard refer-

7.2.3.3)) Determination of tinting strength of test

sample

7.2.3.3.1 Prepare duplicate pastes d
bration tint value as described in 7.1.1
using the method in 7.2.3.2.3, take a re

7.2.3.3.2 Using the correct mass of tH
(see 7.1.11), prepare duplicate pastes 3
7.1.1t07.1.9.

7.2.3.3.3 Take readings from these
scribed in 7.2.3.2.3 and calculate the t
using the graph or equation dete
7.2.3.2.6.

8 Expression of results

Express the percentage tint value to t
tint unit.

f 100 % cali-
to 7.1.10 and,
hding for each.

e test sample

s described in

pastes as de-
nting strength
mined as in

he nearest 0,1

rod (7.2.3. ¥4 across thesampte—fromtheopermend
towards the closed end three times, uniformly
spreading the paste on to the slide (see figure 1).

NOTE 9 It is not necessary to cover the full length of the
slide. (The glass rod resting on the two slide strips of
masking tape gives a film thickness of 0,6 mm — see
figure 1.)

7.2.3.2.3 Use the green filter only. Place the pre-
pared slide (see 7.2.3.2.2) with the paste side up
centrally over the left front hole and immediately read
the reflectance. Make a duplicate slide of the dupli-
cate paste in the way specified in 7.2.3.2.1 and

NOTE 10

Only if the calibration graph is a straight line or

if a linear equation determined by the method of least
squares gives results within 0,8 units of the calibration

values, then the following formula can be u

T=—§—x100

where

T is the percentage tint value;

sed:

R is the reflectance of the paste with 100 % cali-

bration tint value;

S is the reflectance of the test samp

le.
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For N 500, N 600 and N 700 series carbon blacks, c) all details necessary for the identification of the
where 0,2 g of test sample has been used, divide the primary reference black, if not ITRB;

result by 2. However, if a statistical equation is used

to correct measured tint vaiues, the values for N 500, d) the temperature used for drying the zinc oxide
N 600 and N 700 series carbon blacks shall be cor- and the carbon black;

rected before dividing the result by 2. ‘
e) the reflectance instrument used;

9 Test report f) the method of preparing the paste for measure-

The test report shall include the following information; ment;

al b ool f ol o tocto:
s[ T TOUOUT IO UT IUHIIVULV tUolo,

a) a reference to this International Standard;

h) any deviation from the procedures”specified in

b) all details |necessary for the identification of the this International Standard.

sample;

T Glass plate {750 mm x S00 mm x 10 mm)

\

Double thickness of adhesive
tape (thickness 0,5 mm)

Paste —\
Glass slide

{thickness 1,22 mm) ]

[N
T

/
| AANNVN

-
3
Glass slides
= (thickness 1,22 mm)

= d

Figure 1 — Slide preparation apparatus for Meeco Colormaster
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