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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.
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ERNATIONAL STANDARD ISO 17403:2014(E)

Rubber — Determination of magnesium content of field

dan

d concentrated natural rubber latices by titration

(cyanide-free method)

1

Scope

This|International Standard specifies a cyanide-free titration method for the determin

mag

2
The

pesium content in field and concentrated natural rubber latex.

Normative references

following documents, in whole or in part, are normatively referenced in this docunj

indigpensable for its application. For dated references, only the edition’ cited applies. ]
referjences, the latest edition of the referenced document (including anyxamendments) appl

ISO 124, Latex, rubber — Determination of total solids content

ISO 848, Laboratory glassware — Single-volume pipettes

3

L

[erms and definitions

For the purposes of this document, the followingterms and definitions apply.

31

natural rubber latex concentrate
natufal rubber latex from Hevea brasiliensis containing ammonia and/or other preservative
been|subjected to some process of concentration

3.2

field natural rubber latex
natufal rubber latex with,er without a preservative and prior to concentration or any othe

Note

3.3

1 to entry: The preservative is added to maintain the original state of the latex as it came from

maghesium content
conte¢nt of maghesium equivalent to alkaline-earth metals, mainly magnesium and calcium, present
in al] soluble forms that may be titrated with ethylenediaminetetraacetic acid in field or c
natufalTubber latex

ation of the

ent and are
For undated
es.

s, which has

processing

the tree.

oncentrated

4 Apparatus

4.1

4.2

Burette, 50 cm3 graduated.

Analytical balance, accurate to 0,1 mg.

4.3 Volumetric pipettes, of capacities 2 cm3, 5 cm3 and 10 cm3 complying with the requirements of
ISO 648, class A.

© IS0 2014 - All rights reserved
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5 Reagents

Use reagents of recognized analytical quality. And, wherever water is specified, use distilled water or
water of equivalent purity.

5.1 Magnesium sulfate solution.

Dissolve 1,232 4 g magnesium sulfate heptahydrate (MgS04:7H20) in water and make up to 1 dm3 in a
flask. 1 cm3 of this solution contains magnesium which is equivalent to 1 cm3 of 0,005 mol/dm3 EDTA.

5.2 EDTA solution, 0,005 mol/dm3

Dissolve apJ)roximately 1,86 g of sodium salt of ethylenediaminetetraacetic acid (EDTA) in water and
make up to | dm3. Standardize against the standard solution of magnesium sulfate specified in 5.1.

5.3 Masking agent solution.

Dissolve sufficient sodium hydrogen sulphide hydrate (NaHS-xH0) to give at\least 1,68 g sofdium
hydrogen sylfide (NaHS). Transfer into a 100 cm3 volumetric flask and make Gp to volume with water.
1 cm3 of thig solution is equivalent to 1 cm3 of 0,3 mol/dm3 NaHS.

NOTE If|the number of hydrate groups is not indicated (xH0), NaHS cenitent may be calculated from the

percentage of NaHS assay in the specification data. For example, if the perCentage of NaHS assay equals 6(],0 %,
2,80 g of NaHS-xH70 is necessary to give 1,68 g of NaHS.

5.4 Eriochrome black T indicator.

Grind togethjer, in a small pestle and mortar, 0,3 g of Eriochrome black T and 100 g of sodium or potassium
chloride to give a homogeneous mixture.

5.5 Buffer solution of ammonium chloride /ammonium hydroxide.

Dissolve 67,b g of ammonium chloride (NH4Gl)'in 250 cm3 of deionized water, mix with 570 cm3 of R5 %
ammonium hydroxide (NH40H) and make up to 1 dm3 with deionized water. The solution should|have
a pH of aboyt 10,5.

5.6 Standardization of EDTA.

Pipette 10 dm3 of the standafd magnesium sulfate solution into a beaker. Add 200 cm3 of water and
adjust the pH to 10,3 byadding 6 cm3 of the buffer solution. Add 0,1 g of Eriochrome black T indifator
and titrate with EDTA Splution.

5.7 Calcium hydroxide powder.

6 Method A — Determination of magnesium content of field latex

6.1 Principle

This method determines the soluble concentration of divalent alkaline earth ions present in the latex
after the dilution. The results are expressed as magnesium content on the assumption that other divalent
alkaline earth ions, such as calcium, are only present at the micromolar concentration level.

The latex is diluted with water. The soluble magnesium content in the latex is determined by titration
with the sodium salt of EDTA in the presence of NH4Cl/NH40H buffer using sulfide releasing agent as
masking agent and Eriochrome Black T as indicator.

The magnesium content is expressed as a percentage of the total solids content of latex.

2 © ISO 2014 - All rights reserved
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Procedure

Weigh approximately 2,0 g of the field latex into a conical flask and dilute to 100 cm3 with water.

Add 2,0 cm3 of ammonium chloride/ammonium hydroxide buffer solution to keep the pH of latex solution
between 10,0 and 10,5.

Then add 1,0 cm3 of 0,3 mol/dm3 NaHS to the latex solution, mix well and leave the solution for at least

10 s.

Add 0,1 g of Eriochrome black T indicator to the latex solution and mix well.

Then
last t

At th
leavd

NOTH

hydr
10,5.

6.3

Carr
hom

6.4

titrate with the standard 0,005 mol/dm3 EDTA solution until the colour of the soluti
race of red and becomes pure blue.

e end of titration, add approximately 0,5 g of calcium hydroxide into the mixture, shz
for at least 1 min before disposing.

If the pH value of the solution is higher than 11 after adding 2,0 cm3 of ammonium chlorid
xide buffer solution, the volume of buffer could be reduced in order to keep pH value in the ra

Number of determinations

on loses the

1ke well and

b /ammonium
nge of 10,0 to

y out the procedure in duplicate, using separate test.portions obtained from the same batch of

pgenized sample.

Calculation of results

Calcylate the magnesium content expressed as apercentage of the latex or a percentage of the total solid

contgq

ent using the following formula:

_ Mgpra X Vepra X 24,315,100

N9atex = 1000 x W
or
Mgrsc = Mgpra X Vepga 24,31 x10000
1 000 Wx TSC
wherre
Mgiatex is the magnesium content expressed as a percentage of the latex, in percent (%o);
MgTse>> is the magnesium content expressed as a percentage of the total solid content} in per-
cent (%);
MgpTa  is the concentration of EDTA solution used, in moles per cubic decimetre (mol/dm3);
Vepra  is the volume of EDTA solution used, in cubic centimetres (cm3);
w is the mass, of field latex taken, in grams (g);
TSC is the total solid content of field latex, expressed in percent (%).
6.5 Expression of result

The testresultis the average of two determinations, rounded to two decimal places when the magnesium
concentration is expressed as a percentage.
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d B — Determination of magnesium content of concentrated latex

7.1 Principle

Serum from concentrated latex is prepared by diluting 10 g of concentrated latex in 10 cm3 water, before
coagulating with acetic acid. A certain portion of serum is then buffered to pH in the range of 10,0
to 10,5. Then masking agent, NaHS, and Eriochrome black T indicator are added before titration with
ethylenediaminetetraacetic acid.

7.2 Procedure

7.2.1 Test

Take a porti
the total sol

7.2.2 Preparation of test solution

Dilute 10,0 g

acid solution until clear serum is obtained.

Pipette 10,(
hydroxide b

Add 1,0 cm3
10 s. Add 0,1

Titrate the
ethylenedia

At the end g

leave for at least 1 min before disposing.

portion

bn of thoroughly mixed concentrated latex containing about 10,0 g of total solids. Deter
d content (TSC) of concentrated latex according to [SO 124.

of concentrated latex sample with 10,0 cm3 water and coagulatewith 5,0 cm3 of 25 % 4

cm3 of serum into a conical flask and add 4,0 cm3 ofyammonium chloride/ammo
uffer solution pH 10,5 to raise the pH to the range of 10;0 to 10,5.

of masking agent solution, 0,3 mol/dm3 NaHS, to the latex solution and mix well for at
g of Eriochrome black T indicator to the latex solution and mix well.

residual magnesium content present in-the resultant serum with the sodium sg
minetetraaceticacid (EDTA) in the presenceof a buffer using Eriochrome Black T as indig

f titration, add approximately 0,5 g'of.calcium hydroxide into the mixture, shake wel

NOTE If
hydroxide b

10,5. The end-point is a little difficult to detect with latex and it is advisable to have an over-titrated solut
hand for comparison.

7.3 Number of determinations

Carry out the procedurelin duplicate, using separate test portions obtained from the same bat
homogenized sample’

the pH value of solution is higher than 11 after adding 4,0 cm3 of ammonium chloride/ammg
ffer solution, the volume of buffer could be reduced in order to keep pH value in the range of 1

mine

cetic

nium

least

It of

ator.

| and

nium
0,0 to
on at

ch of
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7.4 Calculation of results

Calculate the magnesium content, expressed as a percentage on the total solid content, using the
following formula:

MEDTA X VEDTA X 24,31 % WTotal serum %100

M =
IBased on TsC WLateX sample xXTSC

1000%xVp. X
Pipetted serum 100

where

MyBasedon TSC 1S tIE IEgMESTUTIT COTItENTt EXPTESSEW a5 a percentage of thetotatsotidpontent, in
percent (%);

MEDpTA is the concentration of EDTA, in moles per cubic decimetre (mol /dm3)
VeEDpTA is the volume of EDTA in titration, in cubic centimetres (egm?);
Vpipetted serum 1S the volume of pipetted serum, in cubic centimetres{cm3);

Wiatex sample is the mass of the latex sample, in grams (g);

Tsc is the total solid content, expressed in pereent (%);

Wtotal serum is the mass of total serum, in grams (g):

. W Watex sample X TSC v v
Total serum — ¥"Latex sample — 100 * VaAdded water T Y Added acid

=

where

Vadded water 1S the volume of.wfater added to dilute the sample at the beginning of|the proce-
dure (7.2.2), in.cubic centimetres (cm3);

Vaddedacid  is the voliime of 25 % acetic acid added to the serum for coagulation |(7.2.2), in
cubic eentimetres (cm3).

7.5 | Expression ofvésult

The test result is.taken as the average of two determinations, rounded to three decimal plades when the
concentratiod is'expressed in % magnesium on the TSC.

8 Testreport

The test report shall include the following information:

a) areference to this International Standard, i.e. [SO 17403;

b) all details necessary for the complete identification of the product tested;
c) the method of sampling;

d) the type of instruments used;

e) theresults obtained and the units in which they are expressed;

f) any unusual features noted during the determination;

© IS0 2014 - All rights reserved 5
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g) any operations notincluded in this International Standard to which reference is made, as well as any
incident which might have affected the results.

6 © ISO 2014 - All rights reserved
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Annex A
(informative)

Precision

Method A — Determination of magnesium content of field latex

A.l.

A.1.2
accej
appli
is ex
repr

A.1.3
test
whel
werg

Befo
by th
stati
two

A.1.4

A.1.5
as th
undd
be cd

A.1.6
estal
laboj
level

|

docujment for terminology and other statistical details.

samples, on the dates given to them.

e appropriate value tabulated in Table A.1. Two single test results, obtained in the sa

The precision of the test method was determined in accordance with ISO/TR 92721,

The precision data are given in Table A.1. The precision parameter§ should not
ptance or rejection of any group of materials without documentation:that the par
cable to those particular materials and specific test protocols of the/test method. T
pressed on the basis of a 95 % confidence level for the values gstablished for repeat
ducibility R.

The results contained in Table A.1 are average values and'give an estimate of the pre
hethod. The results were obtained from an interlaboratory test programme (ITP) carried
e six laboratories took part in performing duplicate anialyses on two samples namely A
prepared from high-ammonia latex.

e the bulk was sub-sampled into three bottlesilabelled A, B and C, it was filtered and h
orough stirring. Thus essentially samples A}B and C were the same and were treated a
stical computations. Each participatingdaboratory was required to carry out the test]

A Type 1 precision was evaluated based on the method of sampling used for the ITP.

Repeatability: the repeatability r (in measurement units) of the test method has beer

Refer to this

be used for
hmeters are
he precision
hbility r and

rision of this
| outin 2012
and B which

omogenized
5 such in the
using these

established
laboratory

m|
r normal test methpd\procedures that differ by more than the tabulated r (for any given lEvel) should

nsidered to have-ceme from different, or non-identical, sample populations.

Reproducibility: the reproducibility R (in measurement units) of the test meth
lished as’thie appropriate value tabulated in Table A.1. Two single test results, obtained

d has been
in the same

atory under normal test method procedures that differ by more than the tabulated R (for any given

should be considered to have come from different, or non-identical, sample populatior

IS.

A.1.7 Bias: in test method terminology, bias is the difference between an average test value and the
reference (or true) test property value. Reference values do not exist for this test method since the value
(of the test property) is exclusively defined by the test method. Bias cannot therefore be determined for
this particular method.
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Table A.1 — Level 1 and type 1 precision data for magnesium content in field latex

r

Material Mean Within-laboratory Between laboratories Number of
s, - " sk R (R) laboratories
A 0,020 0,002 0,004 21,3 0,009 0,026 131,0 6
B 0,039 0,002 0,006 14,4 0,012 0,033 83,6
C 0,068 0,002 0,004 6,4 0,020 0,056 82,4
sy is the within-laboratory standard deviation (in measurement units);

is the repeatability (in measurement units);

(r) isthereld
SR
R

(R)

is the bet

is the rep

is the relg

tive repeatability;
iveen-laboratory standard deviation (for total between-laboratory variation in measurement units);
Foducibility (in measurement units);

tive reproducibility.

A.2 Meth
rubber la

A.2.1 The
document fq

A.2.2 The
acceptance
applicable t
is expressed
reproducibi

A.2.3 The
test method
part in perfq
ammonia la
homogenize
suchinthes
these two s4

A2.4 ATy
A.2.5 Rep
as the apprd

od B — Determination of magnesium content of concentrated naturd
fex

precision of the test method was determined in accordancefwjth ISO/TR 9272[1]. Refer t
r terminology and other statistical details.

precision data are given in Table A.2. The precision parameters should not be use
or rejection of any group of materials without:documentation that the parameter
b those particular materials and specific testiprotocols of the test method. The preq
on the basis of a 95 % confidence level for-the values established for repeatability
ity R.

The results were obtained from-an ITP carried out in 2012 where eight laboratories
rming duplicate analyses on'two samples namely D and E which were prepared from
fex. Before the bulk was sub*sampled into two bottles labelled D and E, it was filtered
d by thorough stirring. Thus essentially, samples D and E were the same and were treat
tatistical computatiofis) Each participating laboratory was required to carry out the test
mples, on the dates’given to them.

pe 1 precisién-was evaluated based on the method of sampling used for the ITP.

eatability: the repeatability r (in measurement units) of the test method has been establ
pridate value tabulated in Table A.2. Two single test results, obtained in the same labor

under norm

P

b this

d for
5 are
ision
- and

results contained in Table A.2 are-ayerage values and give an estimate of the precision of this

took
high-
| and
ed as
hsing

shed
htory

hltest method procedures that differ by more than the tabulated r (for any given level) sk

jould

be considered to have come from different, or non-identical, sample populations.

A.2.6 Reproducibility: the reproducibility R (in measurement units) of the test method has been
established as the appropriate value tabulated in Table A.2. Two single test results, obtained in the same
laboratory under normal test method procedures that differ by more than the tabulated R (for any given
level) should be considered to have come from different, or non-identical, sample populations.

A.2.7 Bias: in test method terminology, bias is the difference between an average test value and the
reference (or true) test property value. Reference values do not exist for this test method since the value
(of the test property) is exclusively defined by the test method. Bias cannot therefore be determined for

this particul

ar method.
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