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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proced

on the ISO lis

Any trade ng
constitute ar

For an expl3
expressions
World Trade
URL: www.id

rawn to the possibility that some of the elements of this document may)be the subj

4. ISO shall not be held responsible for identifying any or all such patenb rights. Det
ights identified during the development of the document will be in the Introduction and/or

t of patent declarations received (see www.iso.org/patents).

me used in this document is information given for the conveniéence of users and do
endorsement.

ination on the voluntary nature of standards, the meaning of ISO specific term
related to conformity assessment, as well as information about ISO's adherence f{
Organization (WTO) principles in the Technical\Bdrriers to Trade (TBT) see the foll
o.org/iso/foreword.html.

This docum
Subcommittg

This fourth 4
revised. The

— updateg
addition
changes

modificg

ent was prepared by Technical Committee ISO/TC 45, Rubber and rubber pro
be SC 3, Raw materials (including latex) fopuse in the rubber industry.

dition cancels and replaces the thitd edition (ISO 3858:2008), which has been techn
main changes compared to the préevious edition are as follows:

f the normative references.in\Clause 2;
of a clause for terms and-definitions (Clause 3);
in the Notes in Clause 6;

tion of the conditions of test (Clause 8).

e are
br the
ith the

ect of
hils of

S not

s and
o the
bwing

ducts,

ically

© ISO 2018 - All rights reserved


http://www.iso.org/directives
http://www.iso.org/patents
http://www.iso.org/iso/foreword.html
https://standardsiso.com/api/?name=b4647a76457be9db0b20171dc9ad29cc

INTERNATIONAL STANDARD ISO 3858:2018(E)

Rubber compounding ingredients — Carbon black —
Determination of light transmittance of toluene extract
WARNING — Persons using this document should be familiar with normal laboratory practice.

This document does not purport to address all of the safety problems, if any, associated with its
use. It is the responsibility of the user to establish appropriate safety and health practices.

1 Slcope

This Hocument specifies a method for the determination of the light transmittance of the toluene
extraft from carbon black for use in the rubber industry, as a means of measuring the d{scolouration
caused by the extractable matter.

The ljght transmittance value provides an estimate of the degree of discolouration cqused by the
tolueIle-extractable matter present on the surface of the carbon black.

This method might not be applicable to carbon blacks with a high#xtractable-matter content.

2 Normative references

The fpllowing documents are referred to in the text ift“such a way that some or all of their content
constjtutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendmegnts) applies.

ISO 1124, Rubber compounding ingredients — Earbon black shipment sampling procedures

ISO 1126:2015, Rubber compounding ingredients — Carbon black — Determination of loss on heating

3 Terms and definitions
No terms and definitions arellisted in this document.

ISO and IEC maintain tefminological databases for use in standardization at the following pddresses:

]

EC Electropedja:javailable at https://www.electropedia.org/

— I$0 Online-brxowsing platform: available at https://www.iso.org/obp

4 Prineiple

A sample of the carbon black is dried and a test portion weighed out and mixed with a measured
volume of toluene at room temperature. The mixture is filtered and a portion of the filtrate transferred
to an absorption cell. The light transmittance of the filtrate is measured against pure toluene at a set
wavelength using a spectrophotometer.

5 Reagents

Use only reagents of recognized analytical grade and only distilled water or water of equivalent purity.

5.1 Toluene, analytical reagent grade, CAS No. 108-88-3.

© ISO 2018 - All rights reserved 1
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6 Apparatus

Standard laboratory equipment together with the following.

6.1 Analytical balance, accurate to 0,1 mg.

6.2 Oven, preferably of the gravity-convection type, capable of temperature regulation within #1 °C at
125 °C and temperature uniformity within +5 °C.

6.3 Spectrophotometer W1th a tungsten filament lamp, 20 nm maximum spectral passband width,

capable of

high-resolutipn prlsm or gratmg type, ellmmatmg the use of an optlcal fllter The 1nstrument sh

operated in
instruments
compensate

NOTE Cu
specified one,

the whole transmittance range against a high-resolution spectrophotometer (of a passband width of 2
425 nm, for ex

6.4 Absor]

The internal

NOTE If §he cell used does not have an optical path length ©f. 10 mm, the transmittance which wo
obtained witha 10 mm cell is given by Formula (1).

log,, 7, = IL—Oxlogmr—z—LO+2
where

7o isthe percentage transmittance:ithrough a 10 mm cell;

T isthe percentage transmittance observed through the cell used;

L isthe optical path length)in millimetres, of the cell used.

6.5 Conicg

6.6 Gradu
bottle type.

hccordance with the manufacturer's operating manual for optimum performance.
might require the use of a constant-voltage transformer in the electricity circuitin or
for voltage variations of more than 4 V.

Frent types of photometer could be used. However, they might differ in passband width frd
and they might give different transmittance results. Proper calibrationrof-such instrument

ample) might be performed for possible corrections of the readings.

ption cells, with parallel sides polished flat to within 10 nm:

distance between the parallel faces shall be 10 mm £:0;05 mm.

1 flasks, capaeity 100 cm3 or 125 cm3, with ground-glass stoppers.

hted cylinider, capacity 50 cm3, graduated in divisions of 1 cm3, or automatic dispég

of the
all be
Some
der to

m the
s over
nm at

uld be

(0

nser,

6.7 Filter funnel, 75 mm inside diameter at top, made of chemically resistant glass.

6.8 Filter paper, 150 mm diameter, free from matter extractable by toluene and capable of retaining
all the carbon black.

6.9 Beake

rs, capacity 50 cm3 or 100 cm3, with pouring lip.

6.10 Wiping paper, lint free, or optical lens tissue.

6.11 Cotton swabs.
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6.12 Fume hood, fully enclosed on three sides, with suitable fume extraction and spark-proof fan
and motor.

6.13

7 S

7.1

7.2

Safety container, to discard the used toluene and carbon black extracts.

ample preparation

Samples shall be taken in accordance with ISO 1124.

C in the oven

(6.2)
the di

Carbd
lamp¢

NOTE

P
hs specified in [SO 1126:2015, method 1. Allow to cool to ambient temperature in a deg
ied sample in the desiccator until ready for testing.

n black shall not be dried at a temperature higher than that specified, neridried us
, as some of the extractable matter might be driven off, thus affecting the'vesults.

Drying is optional for blacks, such as thermal blacks, which are produced by a “dry” prd

8 (onditions of test

The t
and a
befor

IMPO
hood
be fr
and t

9 P

9.1

9.1.1

bst shall be carried out under standard conditions at 23C'+ 2 °C or at 27 °C £ 2 °C
pparatus shall be kept in the test environment for a time sufficient to reach ambient
e being used.

RTANT — Toluene is a hazardous material, therefore this test shall be carried d
with suitable fume extraction. Any motor;fan, etc. shall be spark-proof. The ho
be from other fumes or vapours which-imight contaminate the reagent or equi
herefore affect the results.

rocedure

Standardization of spéctrophotometer

operdting manual.

9.1.2
adjus

9.1.3

Set the wavelength of the instrument at 425 nm. Check the zero reading of the ins
if necessary.

iccator. Keep

ing infra-red

cess.

The reagent

temperature

ut in a fume
bd shall also
pment used

Allow the spectrephotometer (6.3) to warm up for the length of time specified in the instrument

trument and

conic

al flask (6.5), and stopper the flask

Place a filter paper (6.8) in a funnel (6.7) and filter approximately 30 cm3 of toluer1e (5.1) into a

9.1.4

Pour a portion of the filtered toluene into a beaker (6.9).

9.1.5 With the help of the beaker pouring lip, rinse an absorption cell (6.4) three times with the filtered
toluene, filling to approximately one-third full each time.

Handle the absorption cell on the ground-glass sides only. Do not touch the smooth, clear sides with the
fingers.
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9.1.6 Fill the cell with filtered toluene and wipe the outside surfaces thoroughly with wiping paper or
optical lens tissue (6.10), while holding the cell in front of a suitable light source for proper inspection.

The contents of the cell shall be free of any contaminant, such as lint particles, which might cause light
scattering and influence the results. If necessary, clean the inside surface with a cotton swab (6.11), or
wipe again the outside until perfectly clean. If cleaning of the internal cell surface is necessary, restart
the procedure as in 9.1.5.

9.1.7 Place the absorption cell in the spectrophotometer, and adjust the instrument to read 100 %
transmittance at a wavelength of 425 nm.

9.2 Sample testing

9.2.1 Except for N990,N991, N907 and N908 carbon blacks, weigh out 2 g + 0,01 g of the-dried chrbon
black and transfer this test portion to a conical flask (6.5).

For N990 ang N991 carbon blacks, weigh out 5,0 g + 0,01 g of black; for N907 and-N908 carbon blacks,
weigh out 3,0 g + 0,01 g of black.

9.2.2 Using the graduated cylinder or automatic dispenser (6.6), add 20 em3’+ 0,5 cm3 of toluene fto the
conical flask containing the test portion and stopper the flask (for N990/and N991 add 50 cm3 + 0,6 cm3
of toluene, for N907 and N908 add 30 cm3 + 0,5 cm3 of toluene).

If necessary, [larger quantities of test portion and toluene may be tsed, but they shall remain in the ratio
of 10 cm3 of foluene for every 1 g of carbon black.

9.2.3 Withjn 5 s of adding the toluene, shake the niixture vigorously by hand for 60 s to|65 s.
Alternatively] a mechanical shaker, capable of vigorous shaking at a rate of about 240 shakes per mjiinute,
may be used

9.2.4 Immg¢diately after shaking, filter the iixture with a funnel (6.7) and a filter paper (6.8) fnto a
second conicpl flask (6.5), and stopper the, flask.

If there is evidence of any trace of carbon in the filtrate, discard it, and repeat.
Change the f]lter paper for each tést portion.

WARNING — Carbon blacks’might contain polycyclic aromatic compounds, some of which are
known carcfnogens. These.compounds, when present, are so strongly bound to the carbon plack
that they arfe biologically inactive, but they can be removed by the procedure specified ip this
standard. Care should be taken to avoid skin contact with solvent extracts from carbon blacks.

9.2.5 Using an absorption cell matching in transmittance the one used in 9.1.5, or if possible the|same
cell, repeat w ith'the filtrate (cpn 92 A.) the operations describedin914t0916

9.2.6 Place the absorption cell in the standardized (see 9.1) spectrophotometer, and record the
percentage transmittance at the 425 nm wavelength to the nearest 1 %.

9.2.7 Rinse the absorption cell with clean toluene (5.1) immediately after each determination.

9.2.8 If possible, correct the transmittance values given by the spectrophotometer in accordance with
the note to 6.3 and note to 6.4 and record the result to the nearest 1 %.

10 Precision

See Annex A.
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11 Test report

The test report shall include the following information:

a) areference to this document, i.e. ISO 3858;

b) full details necessary for the identification of the sample;

c) anindication of the spectrophotometer spectral passband width;

d) the result of the light transmittance of the toluene extract, usually rounded to the nearest 1 %;

e) thn dataoftbao tact
- tratC- ot e5t:
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Annex A
(informative)

Precision data

A.1 Precision and bias information have been obtained from an interlaboratory test programme
carried out in accordance with ISO/TR 9272.

A.2 Theres
be used for 4
applicable to

A.3 A Typ¢
repeatability
by two oper
the value ob
between-ope

Table A.1 — Interlaboratory test programme

ults give an estimate of the precision as described below. The precision parametets shall not
cceptance/rejection testing of any group of materials without documentation-that they are
those particular materials and the specific testing protocols that include this'test method.

e 1 interlaboratory precision programme was conducted as detailed in Table A.1| Both
and reproducibility represent short-term (daily) test conditions. Teésting was carrigd out
hitors in each laboratory performing the test once on each of two days. A test result was
fained from a single determination. Acceptable difference values were not measured. The
rator component of variation is included in the values calctilated for r and R.

Nominal test period Material Number of laboratories
March 1996 N650 48
Olctober 1996 IRB 6 (N330) 40
March 1997 SRB N762 44
S¢ptember 1997 SRB A5 (N135) 39
March 1998 N550 45
A.4 The results of the precision calculations are given in Table A.2, expressed in absolute yalues
(percent trarjsmittance).
Table A.2 — Precision parameters
All values in percent
Material Meanvalue Sy n SR (R)
N550 96,91 0,68 1,93 1,87 5,28
N660 97,41 0,65 1,83 1,34 3,79
SRB N762 98,01 0,65 1.84 1.23 3.49
SRB A5 (N135) 98,99 0,39 1,09 0,64 1,81
IRB 6 (N330) 98,99 0,38 1,08 0,81 2,30
Average 98,06
Pooled values 0,56 1,60 1,25 3,55
sy is the within-laboratory standard deviation
(r) isthe repeatability (in measurement units)
sg isthe between-laboratory standard deviation
(R) isthe reproducibility (in measurement units)
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A.5 The precision for the pooled values of the light transmittance of the toluene extract may be
expressed as follows:

a) Repeatability: The pooled relative repeatability, (r), of this test has been established as 1,60 %. Any
other value in Table A.2 can be used as an estimate of repeatability, as appropriate. The difference
between two single test results (or determinations) found on identical test material under the
repeatability conditions prescribed for this test will exceed the repeatability on an average of not
more than once in 20 cases in the normal and correct operation of the method. Two single test
results that differ by more than the appropriate value from Table A.2 should be suspected of being
from different populations and some appropriate action taken.

b)
3
u
a
t
d
A.6
refere
level)

ifferent populations and some appropriate investigative or technical/commercial act

55 %. Any other value in Table A.2 may be used as an estimate of reproducibility,@s
e difference between two single and independent test results found by two opera
der the prescribed reproducibility conditions in different laboratories on identical

ill exceed the reproducibility on an average of not more than once in 20Ctases i the normal

d correct operation of the method. Two single test results produced‘in-different
at differ by more than the appropriate value from Table A.2 should-be“suspected g

Bias: In test method terminology, bias is the difference between an average test
nce (true) test property value. Reference values do not exist for this test method since
of the test property is exclusively defined by the test methaed. Bias, therefore, cannot bd

7l

tablished as
appropriate.
tors working
test material

laboratories
f being from
ion taken.

alue and the
the value (or
determined.

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=b4647a76457be9db0b20171dc9ad29cc

	Foreword
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Principle
	5 Reagents
	6 Apparatus
	7 Sample preparation
	8 Conditions of test
	9 Procedure
	9.1 Standardization of spectrophotometer
	9.2 Sample testing
	10 Precision
	11 Test report
	Annex A (informative)  Precision data
	Bibliography

