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Abstract
Development of free cyanide titration method for magnesium determination in
Hevea brasiliensis latex to be TIS and ISO standard
Asst.Prof.Dr.Wilairat Cheewasedtham

Faculty of Science and Technology, Prince of Songkla University, Pattani campus

New free cyanide methods have been developed for magnesium determination in both
field and concentrated latex types of natural rubber, Hevea brasiliensis. In the new methods,
cyanide ion has been replaced by sulfide ion in order to mask other metals ion contained in
natural rubber that may interferes magnesium determination by titration with ethylene diamine
tetraacetic acid. Sodium hydrogen sulfide (NaHS) is found to be the most proper sulfide ion
providing compound, since it does not generate too strong odor, contains only one atom of
sodium and does not cause too high alkalinity. After the new methods for magnesium
determination in natural rubber latex has been developed, the validation of the methods has been
investigated for both accuracy and precision. The accuracy has been assessed by recovery study
and comparison of the analytical results of same latex samples with a more specific method, ICP-
OES (Inductively coupled plasma-Optical emission spectrometry). The precision of methods was
investigated by interlaboratory test programme (ITP) performing, according to the practice of
ISO/TR 9272:2005. Both accuracy and precision of the developed methods for both field and
concentrated latex was found to be acceptable and satisfy. After that the developed method has
been processed and proposed to the International Organization for Standardization (ISO) under
the corporation of Thai Industrial Standards Institute (TISI) in order to set the methods as
standard methods for latex industry. On the 14" of February 2014, ISO has announced this
developed method to be ISO method under the number and topic as “ISO 17403:2014 Rubber --
Determination of magnesium content of field and concentrated natural rubber latices by titration
(cyanide-free method)”. Moreover the developed method has also been draft in Thai language

and submitted to TISI in order to process to be a TISI method in the future.
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15197 3.1 Level 1 and type 1 - Precision for Mg content in field latex

Materidl Mean Within lab Between labs
s r ) SR R (R) No. of labg
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 6
C 0.068 0.002 0.004 6.4 0.020 0.056 82.4 6
Notation used:

S = Within-laboratory standard deviation (in measurement units)
r = Repeatability (in measurement units)
(r) = Relative repeatability
Sz = Between-laboratory standard deviation

(for total between-laboratory variation in measurement units)
R = Reproducibility (in measurement units)
(R) = Relative reproducibility
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15197 3.2 Level 1 and type 1 - Precision for Mg content in concentrated latex

Material Mean Within lab Between labs

S r (n SR R (R) No. of labs
D 0.0042 0.0003 0.001 18.15 0.002 0.005 118.90 8
E 0.0072 0.0002 0.001 896 0.002 0.006 85.59 8
Notation used:

s, = Within-laboratory standard deviation (in measurement units)
r = Repeatability (in measurement units)
(r) = Relative repeatability
Sk = Between-laboratory standard deviation

(for total between-laboratory variation in measurement units)
R = Reproducibility (in measurement units)
(R) = Relative Reproducibility
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MANUINT 5.1

aanugdldansafindndinuassIUNAaTUTaa 8 1RNTTNLIIADLFUA TATINITIU
Tnlisiaavdns ISO

De : TISI International Affairs Bureau [mailto:intrelat@tisi.go.th]
Envoy? : jeudi 31 mars 2011 09:08

? : cros helene; carolina.figueiredo@abnt.org.br

Cc : wilai@bunga.pn.psu.ac.th; varaporn@trf.or.th

Objet : New Work Item Proposal for a new standard

Dear ISO/TC 45/SC 3 Secretary,

We wish to submit, as in the attachment, the New Work Item Proposal for Rubber -
Determination of magnesium content of field and concentrated natural rubber

latex by titration (Cyanide free method) for your further action.

Your acknowledgement on the receipt of our proposal would be appreciated.

Sincerely yours,

Hathai Uthai

Deputy Secretary-General

For Secretary-General

Thai Industrial Standards Institute
Visit our website at www.tisi.go.th
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MmawwIny 5.2

= R — NEW WORK ITEM PROPOSAL

?Iso Date of presentation Reference number

7\@/7 30 Mar 2011 (to be given by the Secretariat)
Proposer
TISI ISO/TC 45/ SC 3 N
Secretariat
AFNOR / ABNT

A proposal for a new work item within the scope of an existing committee shall be submitted to the secretariat of that committee with a copy to
the Central Secretariat and, in the case of a subcommittee, a copy to the secretariat of the parent technical committee. Proposals not within the
scope of an existing committee shall be submitted to the secretariat of the ISO Technical Management Board.

The proposer of a new work item may be a member body of ISO, the secretariat itself, another technical committee or subcommittee, or
organization in liaison, the Technical Management Board or one of the advisory groups, or the Secretary-General.
The proposal will be circulated to the P-members of the technical committee or subcommittee for voting, and to the O-members for information.

See overleaf for guidance on when to use this form.

IMPORTANT NOTE: Proposals without adequate justification risk rejection or referral to originator.
Guidelines for proposing and justifying a new work item are given overleaf.

Proposal (to be completed by the proposer)

Title of proposal (in the case of an amendment, revision or a new part of an existing document, show the reference number and current title)

Englishite  RUBBER — DETERMINATION OF MAGNESIUM CONTENT OF FIELD AND
CONCENTRATED NATURAL RUBBER LATEX BY TITRATION (CYANIDE FREE
METHOD)

French title
(if available)

Scope of proposed project

This International Standard specifies a titration method for the determination of the magnesium content of field and
concentrated natural rubber latices.

This standard does not purport to address all of the safety problems, if any, associated with its use. It is the
responsibility of the user of this standard to establish appropriate safety and health practices and determine the
applicability of regulatory limitations prior to use.

Concerns known patented items (see ISO/IEC Directives Part 1 for important guidance)
|:| Yes |X| No If "Yes", provide full information as annex

Envisaged publication type (indicate one of the following, if possible)
X International Standard  [] Technical Specification [] Publicly Available Specification  [] Technical Report

Purpose and justification (attach a separate page as annex, if necessary)

Complexometric titration method has been known to be one of the most practical and reliable method for
magnesium determination. With the titration method, other metals present can form more stable complexes with
EDTA. Assuch, cyanide compound, for example KCN, is always added to mask these metals.

However, KCN has been classified as an extremely toxic chemical. When disposed this compound has detrimental
effect on the environment, and very toxic to aquatic life. To avoid the risk in laboratory work, a less toxic
compound, such as sulfide compound, has been proposed as masking agent instead of cyanide.

Target date for availability (date by which publication is considered to be necessary) 2012

Proposed development track |X||:| 1 (24 months) |:| 2 (36 months - default) |:||:|3 (48 months)
Relevant documents to be considered

1SO 123: 1997 Rubber latex - Sampling

I1SO 648: 1977 Laboratory glassware — One mark pipettes.

I1SO 1042: 1983 Laboratory glassware — One mark volumetric flasks.

ISO/TR 9272: 2004 Rubber and Rubber products — Determination of precision for test
method standards.

Relationship of project to activities of other international bodies

None

Liaison organizations Need for coordination with:

None [ ]iec [ ]cen [ ] other (please specify)
FORM 4 (ISO) v.2007.1 Page 1 of 3
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New work item proposal manwIni 5.2

Preparatory work (at a minimum an outline should be included with the proposal)

|X| A draft is attached |:| An outline is attached. It is possible to supply a draft by

The proposer or the proposer's organization is prepared to undertake the preparatory work required |X| Yes |:| No
Proposed Project Leader (name and address) Name and signature of the Proposer
Asst. Prof. Dr.Wilairat Cheewasedtham (include contact information)

Faculty of Science and Technology VARAPORN KAJORNCHAIYAKUL
Prince of Songkla University The Thailand Research Fund (TRF)
Pattani, 94000 14th Floor, SM Tower, 979/17-21
Thailand Phaholyothin Road,Samseannai,

Tel: 66-84-7321816 Phayathai,Bangkok 10400

Fax: 66-73-335130 E-Mail : varaporn@trf.or.th

Email: cwilai@bunga.pn.psu.ac.th

Comments of the TC or SC Secretariat

Supplementary information relating to the proposal

] This proposal relates to a new ISO document;

[l This proposal relates to the amendment/revision of an existing ISO document;

[l This proposal relates to the adoption as an active project of an item currently registered as a Preliminary Work Item;
[l This proposal relates to the re-establishment of a cancelled project as an active project.

Other:

Voting information

The ballot associated with this proposal comprises a vote on:

] Adoption of the proposal as a new project

[l Adoption of the associated draft as a committee draft (CD)

[l Adoption of the associated draft for submission for the enquiry vote (DIS or equivalent)
Other:

Annex(es) are included with this proposal (give details)

L]

Date of circulation Closing date for voting Signature of the TC or SC Secretary

Use this form to propose:

a) a new ISO document (including a new part to an existing document), or the amendment/revision of an existing ISO document;

b) the establishment as an active project of a preliminary work item, or the re-establishment of a cancelled project;

c¢) the change in the type of an existing document, e.g. conversion of a Technical Specification into an International Standard.

This form is not intended for use to propose an action following a systematic review - use ISO Form 21 for that purpose.

Proposals for correction (i.e. proposals for a Technical Corrigendum) should be submitted in writing directly to the secretariat concerned.

Guidelines on the completion of a proposal for a new work item

(see also the ISO/IEC Directives Part 1)

a) Title: Indicate the subject of the proposed new work item.

b) Scope: Give a clear indication of the coverage of the proposed new work item. Indicate, for example, if this is a proposal for a new document,
or a proposed change (amendment/revision). It is often helpful to indicate what is not covered (exclusions).

c) Envisaged publication type: Details of the types of ISO deliverable available are given in the ISO/IEC Directives, Part 1 and/or the
associated 1ISO Supplement.

d) Purpose and justification: Give details based on a critical study of the following elements wherever practicable. Wherever possible
reference should be made to information contained in the related TC Business Plan.

1) The specific aims and reason for the standardization activity, with particular emphasis on the aspects of standardization to be covered, the
problems it is expected to solve or the difficulties it is intended to overcome.

2) The main interests that might benefit from or be affected by the activity, such as industry, consumers, trade, governments, distributors.

3) Feasibility of the activity: Are there factors that could hinder the successful establishment or global application of the standard?

4) Timeliness of the standard to be produced: Is the technology reasonably stabilized? If not, how much time is likely to be available before
advances in technology may render the proposed standard outdated? Is the proposed standard required as a basis for the future development
of the technology in question?

5) Urgency of the activity, considering the needs of other fields or organizations. Indicate target date and, when a series of standards is
proposed, suggest priorities.

FORM 4 (ISO) v.2007.1 Page 2 of 3
36


User
Text Box
36

User
Text Box

User
Text Box
ภาคผนวกที่ 5.2


. mﬂmmﬂ‘f; 5.2
New work item proposal

6) The benefits to be gained by the implementation of the proposed standard; alternatively, the loss or disadvantage(s) if no standard is
established within a reasonable time. Data such as product volume or value of trade should be included and quantified.

7) If the standardization activity is, or is likely to be, the subject of regulations or to require the harmonization of existing regulations, this should
be indicated.

If a series of new work items is proposed having a common purpose and justification, a common proposal may be drafted including all elements
to be clarified and enumerating the titles and scopes of each individual item.

e) Relevant documents and their effects on global relevancy: List any known relevant documents (such as standards and regulations),
regardless of their source. When the proposer considers that an existing well-established document may be acceptable as a standard (with or
without amendment), indicate this with appropriate justification and attach a copy to the proposal.

f) Cooperation and liaison: List relevant organizations or bodies with which cooperation and liaison should exist.
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NEW WORK ITEM PROPOSAL

Date of presentation Reference numbsar

20 Mar 2011 {to be given by the Secretariat)
Proposer

TISI ISO/TC 45/ SC 3 N
Secretariat

AFMOR f ABNT

A proposal for 3 new work item within the scope of an existing committee shall be submitted to the secretariat of that committes with a copy to
the Central Secretariat and, in the case of a subcommittes, a copy to the secretariat of the parent technical committes. Propesals not within the
scope of an existing committes shall be submitted to the secretarniat of the 150 Technical Management Board.

The proposer of a new work item may be 3 member body of 150, the secretariat itself, another technical committes or subcommittes, or
organization in lisison, the Technical Management Board or one of the advisory groups, or the Secretary-General.

The proposal will be circulated to the P-members of the technical committes or subcommittes for woting, and to the O-members for information.
See overleaf for guidance on when to use this form.

IMPORTANT MOTE: Proposals without adequate justification risk rejection or referral to originator.

Guidelines for proposing and justifying a new work item are given overleaf.

[+|Proposal {to be completad by the proposar)

Title of proposal (in the case of an amendment, revision or a new part of an existing document, s how the reference number and curent title)

English title EUBBER-DETEEMINATION OF MAGNESIUM CONTENT OF FIELD ANDy
CONCENTEATEDNATURAL RUBBERLATEX BY TITRATION (CYANIDE FREE
METHOIY)

French title
(if available)

Scope of proposed project

This International Standard specifies a titration method for the determination of the magnesium content of field and
concentrated natural rubber latices.

This standard doesnot purport to address all of the safety problems, if any, associated with its use. Itis the
responsibility of the user of this standard to establish appropriate safety and health practices and determine the
applicability of regulatory limitations prior to use.

Concerns known patented items (s=e ISOVIEC Directives Part 1 for important guidance)

D as E Mo If"es", provide full information as annex

Envisaged publication type (indicate one of the following, if possible)
[ Intemational Standard [ Technical Specification [ Publicty Available Specification [ Technical Report

Purpose and justification (attach a separate page a5 annex, if necessany)

Complexometric titration method hasbeen known to be one of the most practical and reliable method for
magnesium determination. With the titration method. other metals present can form more stable complexes with
EDTA. Assuch, cyanide compound, for example KCN, is always added to mask these metals.

However, KCN has been classified as an extremely toxic chemical. When disposed this compound has detrimental
effect on the environment, and very toxic to aquatic life. To avoid the risk in laboratory work, a less toxie
compound, such as sulfide compound, has been proposed as masking agent instead of cyanide.

Target date for availability (date by which publication is considered to be necessany) 2012

Proposed development track E 1 ({24 months) D 2 (36 months - default) D 3 (48 months)

Relevantdocuments to be considered

IS0 123: 1997 Bubber latex - Sampling

IS0 648: 1577 Laboratory glassware — One mark pipettes.

IS0 1042: 1983 Laboratory glassware — One mark volumetric [lasks.

ISO/TR 9272: 2004 Rubber and Bubber products — Determination of precision for test
method standards.

Relationship of project to activities of other international bodies

Neone
Liaison organizations Meed for coordination with:
Hone O ec Ocen O other please specify)
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Preparatory work (st & minirum an outline should be included with the proposal)

E A dreftis attached D An outline is attached. Itis possible to supply & draft by

The proposer or the proposer's organization is prepared to undertake the preparatory work required E es D Mo
Proposed Project Leader (name and address) Name and signature of the Proposer

Acct, Prof. Dr.Wilairat Cheewasediham (include contact information)
AT, VARAPORN KAJORNCHAIVAKUL

FriEaI SRRl The Thailand Research Fund (TRF)

Pattani, 94000 14th Floor, 3M Tower, 979/17-21

Tel: 66-84-7321816 Phayathai Bangkok 10400

Fax: 66-73-335130 E-Mail : varaporn@trf.or.th

Email: cwilaigbhunga. pn.pswac.th

Comments of the TC or 5C Secretariat
Supplementary information relating to the proposal

| This proposal relates to 8 new |50 document;
O This proposal relates to the amendmentirevision of an existing 150 document;
| This proposal relates to the adoption as an active project of an item cumently registered as a Preliminary Work ltem;

| This proposal relates to the re-establishment of 8 cancelled project as an active projact.

Other:

Voting information

The ballot associated with this proposal comprises a vote on:

| Adoption of the proposal as a new project

| Adoption of the associated draft as a8 committee draft (CO)

O Adoption of the associated draft for submission for the enquiry vote (DIS or equivalent)

Other:

Annex(es) are included with this proposal (give details)

Date of cinculation Closing date for voting Signature of the TC or SC Secretary

Use this form to propose:

a) a new |50 document {incleding 3 new part to an existing document), or the amendment/revision of an existing |50 document;

b} the establishment as an active project of a preliminary work item, or the re-establishment of a cancelled project;

¢} the change in the type of an existing document, e.g. conversion of a Technical Specification into an International Standard.

This form is mot intended for use to propose an action following a systematic review - use |50 Form 21 for that purpose.

Proposals for comection (i.e. proposals for a Technical Comigendum) should be submitted in writing directly to the secretariat concemed.

Guidelines on the completion of a proposal for a new work item

{see also the |SOVIEC Directives Part 1)

a) Title: Indicate the subject of the proposed new work item.

b} Seope: Give a clear indication of the coverage of the proposed new work item. Indicate, for example, if this is a proposal for a new document,
or 3 proposed change (amendment/revision). It is often helpful to indicate what is not covered (exclusions).

¢} Envisaged publication type: Details of the types of 150 deliverable availasble are given in the ISOVIEC Directives, Part 1 andior the
associated 150 Supplement.

d} Purpose and justification: Give details based on a critical study of the following elements wherever practicable. Wherever possible
reference showld be made fo informafion confained in fhe relsfed TC Business Flan.

1) The specific aims and reason for the standardization sctivity, with particular emphasis on the aspects of standardization to be coversd, the
problems it is expected to solve or the difficulties it is intended to overcome.

Z) The main interests that might benefit from or be affected by the activity, swch as industry, consumers, trade, governments, distributors.
3) Feasibility of the activity: Are there factors that could hinder the successful establishment or global application of the standard?

4} Timeliness of the standard to be produced: |s the technology reasonably stabilzed? If not, how much time is likely to be available before
advances in technology may render the proposed standard outdated? |s the proposed standard required as a basis for the future development
of the technology in guestion?
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B) The bensfits to be gained by the implementation of the proposed standard; alternatively, the loss or disadvantage(s)  no standard is
established within a reasonable time. Data such as preduct volume or value of trade should be included and guantified.

T} If the standardization activity is, oris likely to be, the subject of regulations or to require the harmonization of existing regulations, this should
be indicated.

If a sernies of new work items is proposed having a common purpose and justification, a common proposal may be drafted incleding all elements
to be clarified and enumerating the titles and scopes of each individual item.

e} Relevant documents and their effects on global relevancy: List any known relevant docuements (such as standards and regulstions),
regardles s of their source. When the proposer considers that an existing wellestablished document may be acceptable as 3 standard (with or
without amendment), indicate this with appropriate justification and attach a copy to the proposal.

f) Cooperation and liaison: List relevant organizations or bodies with which cooperation and lisison should exist.
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RUBBER - DETERMINATION OF METAL CONTENT BY TITRATION
METHOD (FREE CYANIDE): DETERMINATION OF MAGNESIUM CONTENT
OF FIELD AND CONCENTRATED NATURAL RUBBER LATEX

1. SCOPE
This International Standard specifies a free cyanide titration method for the determination
of the magnesium content in field and concentrated natural rubber latex.

2. Normative References

The following referenced documents are indispensable for the application of this
document. For dated references, only the edition cited applies. For undated

3. Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1 Natural rubber latex concentrate
Natural rubber latex from Hevea brasiliensis containing ammonia and/or other
preservatives and which has been subjected to some process of concentrations.

3.2 Raw rubber
Natural rubber usually in bales or packages, forming the starting material for the
manufacturing of rubber articles.

3.3 Magnesium content
The content of magnesium present in all form in raw natural and synthetic rubbers,
rubber products or in a sample of natural rubber latex concentrate.

Method A — Field Latex

4. Principle. The latex is diluted with water and the residual magnesium content present
in the latex is determined by titration with the sodium salt of ethylene diamine tetra-
acetate (EDTA) in the presence of a NaOH/Borax buffer using sulfide releasing agent
as masking agent and Eriochrome Black T as indicator.

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

NOTE: When ammonia is added to field latex, the varying concentration of calcium and
magnesium ions present in the serum of the latex are to a large extent precipitated as
complex ammonium phosphate, which gradually settle out in the sludge. This method is
applicable only to field latex preserved with ammonia or with a combination of ammonia
and formaldehyde in which the ammonia content on titration is not less than 0.3 % on the
latex. This method determines the total concentration of divalent alkaline earth ions
present in the latex after the dilution. The results are expressed as magnesium content on
the assumption, which is not strictly true, that magnesium is the only divalent alkaline
earth ion remaining in the latex after the sludge has been removed. Calcium ions are also
present occasionally in appreciable proportion.

Page 1 of 8
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41.1

4.1.2

MANUINT 5.2

Apparatus
Analytical balance, accurate to 0.1 mg.
pH meter, equipped with glass electrode and saturated calomel cell of the sleeve

or sintered disc type and capable of being read to 0.1 units. Standardize the pH
meter using 0.05 mol/dm?® borax solution.

4.2 Reagents. All reagents shall be of recognized analytical quality and distilled water or
water of equivalent purity is to be used wherever water is specified.

421

4.2.2

4.2.3

4.2.4

4.2.5

4.2.6

4.2.7

4.2.8

4.3

Magnesium sulphate solution. Dissolve 1.2324 g magnesium sulphate
heptahydrate (Mg SO4.7H,0) in water and make up to 1 dm? in a flask. 1 cm?® of
this solution will equivalent to 1 cm?® of 0.005 mol/dm® EDTA.

EDTA solution 0.005 mol/dm®. Dissolve approximately 1.86 g of sodium salt of
ethylene diamine tetra-acetate (EDTA) in water make up to 1 dm®. Standardize
against the standard solution of magnesium sulphate described in 4.2.1

Masking agent solution. Transfer 20.4 cm® of 20% ammonium sulfide with
graduate cylinder into a 100 cm® volumetric flask and make up volume to scale
with water. 1 cm® of this solution will equivalent to 1 cm® of 0.6 mol/dm?
ammonium sulfide.

Eriochrome black T indicator. Grind together, in as mall pestle and mortar, 0.3 g
of Eriochrome black T and 100 g of sodium or potassium chloride to give a
homogeneous mixture.

Sodium hydroxide solution. Dissolve 4.00 g sodium hydroxide pellet in 40 cm®
of water and make up to 100 cm®.

Buffer solution. Dissolve 7.63 g of borax (Na;B40;.10H,0) in approximately 40
cm® of water, and separately 4 g sodium hydroxide, in 40 cm® of water. Mix the
two solutions together, adjust pH to 10.8 with 1 M sodium hydroxide solution and
make up to 100 cm® with water.

Standardization of EDTA. Pipette 10 cm® of the standard magnesium sulphate
solution into a beaker. Add 200 cm? of water and adjust the pH to 10.3 by adding
6 cm3 of the buffer solution. Add 0.1 g of eriochrome black T indicator, and
titrate with EDTA solution.

Calcium carbonate powder.

Procedure. Weigh approximately 1.0 grams of the field latex into a conical flask

and dilute to 100 cm? with water.

Page 2 of 8
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Check the pH of the latex solution and if it is less than 10.3, add 10 cm® of 1 M
NaOH/Borax buffer solution to raise the pH above this figure. Add 4.0 cm® of masking
agent solution, 0.6 M ammonium sulfide, to the latex solution and mix well for at least 10
sec. Add 0.1 g of Eriochrome black T indicator to the latex solution and mix well. Then
titrate with the standard 0.005 mol/dm® EDTA solution until the colour of the solution
loses the last trace of red and becomes pure blue. At the end of titration, add
approximately 0.5 gram of calcium carbonate into the mixture, shake well before dispose.

NOTE 1. The end-point is a little difficult to detect with latex and it is advisable to have
an over titrated solution at hand for comparison.

NOTE 2. The pH of the latex solution to be titrated will be less than 10.3, and adjustment
of pH is required by the addition of buffer solution and only if the ammonia
concentration is less than 0.35% NH; on the latex or 0.50% NH; on the water
concentration for a latex of 30% DRC.

4.4 Number of determinations. Carry out the procedure in duplicate, using separate test
portions obtained from the same batch of homogenized sample.

4.5 Calculation of results. Calculate the magnesium content expressed as a percentage
on the latex using the formula:

Magnesium content = [Conc. of EDTA] x V x 24.31 x 100 % on the latex
0

1000 x W
or

Magnesium content = [Conc. of EDTA] x V x 24.31 x 10000
in mg/kg

W
where,
% is the volume, in cm®, of EDTA solution used.
W is the weight, in gram, of field latex taken.
4.6 The test result is the average of two determinations, rounded to two decimal places
when the magnesium concentration is expressed as a percentage and to the nearest whole
number when the concentration is expressed in milligram per kilogram.
Method B — Concentrated Latex
5. Principle. Weigh 10 grams of concentrated latex with total solid content (TSC) about

62% and coagulate with 2% acetic acid until clear serum is obtained. Take away the
coagulated latex and weigh the total serum. Pipet 5.0 cm® of serum and add 30 cm® of 1

Page 3 of 8
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M NaOH/Borax buffer solution to raise the pH above 10.3. Add 4.0 cm® of masking
agent, 0.6 M Ammonium sulfide, to the latex solution and mix well for at least 10 sec.
Add 0.1 g of Eriochrome black T indicator to the latex solution and mix well. The
residual magnesium content present in a known volume of the resultant serum is
determined by titration with the sodium salt of ethylene diamine tetra-acetate (EDTA)
solution. At the end of titration, add approximately 0.5 gram of calcium carbonate into
the mixture, shake well and leave for at least 1 min before dispose.

5.1 Apparatus
5.1.1 Burette, 50 cm® graduated.
5.1.2 Analytical balance, accurate to 0.1 mg.

5.1.3 Volumetric pipettes, of capacities 5 cm®, 10 cm®, 20 cm?® and 50 cm?®, complying
with the requirements of ISO 648, class A.
5.2 Reagents. All reagents shall be of recognized analytical quality and distilled water
or water of equivalent purity is to be used wherever water is specified.

5.3 Procedure
5.3.1 Test portion

Take a portion of thoroughly mixed concentrated latex containing about 10 g of total
solids. Determine the total solid content (TSC) of concentrated latex according to I1ISO
124.

5.3 Preparation of test solution
5.3.1 Coagulation of concentrated latex.

Coagulate approximately 10 g of concentrated latex with 2% acetic acid solution until
clear serum is obtained. Take away the coagulated latex and weigh the total serum. Pipet
5.0 cm® of serum and add 30 cm® of 1 M NaOH/Borax buffer solution to raise the pH
above 10.3. Add 4.0 cm® of masking agent solution, 0.6 M Ammonium sulfide, to the
latex solution and mix well for at least 10 sec. Add 0.1 g of Eriochrome black T indicator
to the latex solution and mix well. Titrate the residual magnesium content present in the
resultant serum with the sodium salt of ethylene diamine tetra-acetate (EDTA) in the
presence of a buffer using Eriochrome Black T as indicator.

5.4 Number of determinations. Carry out the procedure in duplicate, using separate
test portions obtained from the same batch of homogenized sample.

5.5 Calculation of results. Calculate the magnesium content expressed as a percentage
on the latex using the formula:

Page 4 of 8
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Latex weight (W) = 10.25 (a) grams

TSC = 62.40 (b) %
Solid weight in sample = 10.25 x 62.40 grams
100
= 6.63 (C) grams
Serum = 10.63 - 6.63 grams
= 4 (d) grams
2%Acetic acid = 10 cm®
Total serum = 4+10 cm®
= 14 cm?
Amount of aliquot titrated = 5 cm®
% Mg = 2431 xM xV x 14 x 100 x 100
W x TSC x 1000 x 5
% Mg = 24.31 x M xV x 19
W x TSC
where M = Concentration of EDTA (Molar)
\Y = Volume of EDTA in titration (cm®)

5.6 The test result is taken as the average of two determinations, rounded to two decimal
places when the magnesium concentration is expressed as a percentage and to the nearest
whole number when the concentration is expressed in milligram per kilogram.

6.0 Precision Statement

6.1 Method A — Determination of Mg content of Field Latex

6.1.1 The precision of the test method was determined in accordance with ISO/TR
9272. Refer to this document for terminology and other statistical details.

6.2  The precision data are given in Table 2. The precision parameters shall not be
used for acceptance or rejection of any group of materials without documentation that the
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parameters are applicable to those particular materials and specific test protocols of the
test method. The precision is expressed on the basis of a 95% confidence level for the
values established for repeatability r and reproducibility R.

6.2.1 The results contained in Table 2 are average values and give an estimate of the
precision of this test method as determined in an interlaboratory test programme carried
out in 2010 where 5 laboratories took part in performing duplicate analyses on two
samples namely A and B which were prepared from high-ammonia latex. Before the bulk
was sub-sampled into 2 bottles labeled A and B, it was filtered and homogenized by
thorough stirring. Thus, essentially, samples A and B were the same and were treated as
such in the statistical computations. Each participating laboratory was required to carry
out the test using these two samples, on the dates given to them.

6.2.2 A Type 1 precision was evaluated based on the method of sampling used for the
interlaboratory test programme.

6.2.3 Repeatability: The repeatability r (in measurement units) of the test method has
been established as the appropriate value tabulated in Table 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) shall be considered to have come from different,
or non-identical, sample populations.

6.2.4 Reproducibility: The reproducibility R (in measurement units) of the test method
has been established as the appropriate value tabulated in Table 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) shall be considered to have come from
different, or non-identical, sample populations.

6.2.5 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.

Table 1: Precision data

Within Laboratory Between laboratories
Average result
Sr r Sr R
XX X.XX XXX X.XX X.XX
r=283xs
Where

r is repeatability (in measurement units);

s is the within-laboratory standard deviation;

Page 6 of 8
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and
R =2.83 x sg
Where

R is the reproducibility (in measurement units);

Sr Is the between-laboratory standard deviation.

6.3 Method B — Determination of Mg content of Concentrated Natural Rubber
Latex

6.3.1 The precision of the test method was determined in accordance with ISO/TR
9272. Refer to this document for terminology and other statistical details.

6.3.2 The precision data are given in Table 2. The precision parameters shall not be
used for acceptance or rejection of any group of materials without documentation that the
parameters are applicable to those particular materials and specific test protocols of the
test method. The precision is expressed on the basis of a 95% confidence level for the
values established for repeatability r and reproducibility R.

6.3.3 The results contained in Table 2 are average values and give an estimate of the
precision of this test method as determined in an interlaboratory test programme carried
out in 2006 where 12 laboratories took part in performing duplicate analyses on two
samples namely A and B which were prepared from high-ammonia latex. Before the bulk
was sub-sampled into 2 bottles labeled A and B, it was filtered and homogenized by
thorough stirring. Thus, essentially, samples A and B were the same and were treated as
such in the statistical computations. Each participating laboratory was required to carry
out the test using these two samples, on the dates given to them.

6.3.4 A Type 1 precision was evaluated based on the method of sampling used for the
interlaboratory test programme.

6.3.5 Repeatability: The repeatability r (in measurement units) of the test method has
been established as the appropriate value tabulated in Table 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) shall be considered to have come from different,
or non-identical, sample populations.

6.3.6 Reproducibility: The reproducibility R (in measurement units) of the test method
has been established as the appropriate value tabulated in Table 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) shall be considered to have come from
different, or non-identical, sample populations.

6.3.7 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

Page 7 of 8
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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.

Table 2: Precision data

Within Laboratory Between laboratories
Average result
Sy r SR R
XX XXX XXX X. XX XXX
r=283xs
Where

r is repeatability (in measurement units);

s is the within-laboratory standard deviation;
and

R =2.83XSsgr

Where

R is the reproducibility (in measurement units);

Sr Is the between-laboratory standard deviation.

7 Test report

The test report shall include the following information:

a) a reference to this part of International Standards;

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

d) the type of instruments used,;

e) the results obtained and the units in which they have been expressed,

f) any unusual features noted during the determination; and

9) any operations not included in this standard to which reference is made as well as
any incident which might have affected the results.
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Date :: 3/31/2011 16:45:21 +0200

From :: cros helene <helene.cros@afnor.org>

To :: TISI International Affairs Bureau <intrelat@silk.tisi.go.th>
CC :: "wilai@bunga.pn.psu.ac.th"
<wilai@bunga.pn.psu.ac.th>, "varaporn@trf.or.th"
<varaporn@trf.or.th>, "carolina.figueiredo@abnt.org.br"
<carolina.figueiredo@abnt.org.br>

Subject :: RE: New Work Item Proposal for a new standard

Dear Sir,

I thank you for these files.

I would like to know whether this is a new method to be included in ISO 11852,
or

whether this is a new ISO standard.

Moreover in 2009 ISO/TC 45/SC 3 adopted guidelines regarding multiple-method-
standards (see document TF N 007 and resolution N3/2009 in document SC 3 N
1073).

One recommendation is that a proposer of a new method must provide some
information on this new method. SC 3 listed the following criteria justifying to
have

a new method :

a) interests and advantages of the new method:

- health and safety for the operator

- environmental-friendliness

- better precision or specificity of the new method

- cost of the method (in term of reagents, apparatus, equipments, time of
operation)

- overall duration to carry out the full test procedure (from sampling up to
calculation of results)

- complexity of the method (compared to the existing methods)

- clear scope and applicability of the new method

- more suitable standard reference materials and their availability

- better linearity and working range of the new method

- detection capability

- better robustness

b) deviations with existing methods,

- working range

- detection capability

¢) comparison of the results with the results of existing methods

d) new equipment available

Could you please provide me those criteria which are applicable to your new
method ?

I thank you in advance.
Yours sincerely,

Mrs Helene CROS

Standardization Project Manager

Industrial Engineering and Environment Department - AFNOR Group

11 rue Francis de Pressense - 93 571 La Plaine Saint-Denis Cedex - France
Tel : +(33) 01 41 62 84 15

Fax : +(33) 01 49 17 90 00

www.afnor.org
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Field latex
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DIS11852_2

Proposed method

Field latex

Centrifuge

Dilute 2-3 g of desludged latex

In
100 cm?

Dilute 2 g of field latex
In
100 cm?

Adjust pH to = 10.3 with
Borax/NaOH/Na,SO, buffer

Adjust pH to = 10.3 with
Borax/NaOH buffer

+ 0.2 mL, 20% (NH.),S

+0.1 g of EBT/KCI

+0.1 g of EBT/KCI

Titrate with 0,005 M EDTA

Titrate with 0,005 M EDTA

Concentrated latex

DIS11852_2

Proposed method

10 g Concentrated latex
Dilute with 10 mL of water

10 g Concentrated latex
Dilute with 10 mL of water

Rubber coagulated with
5 mL, 25% Acetic acid

Rubber coagulated with
5 mL, 25% Acetic acid

Pipet 10 mL of serum

Pipet 10 mL of serum

Adjust pH to = 10.3 with
NH4Cl/NaOH buffer

Neutralise by NaOH and adjust
pH to = 10.3 with
Borax/NaOH buffer

+ 4 mL of 4% KCN

+ 0.2 mL, 20% (NH,),S

+0.1 g of EBT/KCI

+0.1 g of EBT/KCI

Titrate with 0,005 M EDTA

Titrate with 0,005 M EDTA
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MANUINT 5.4

a) Interests and advantages of the new method:
- health and safety for the operator:

Using of ammonium sulfide, which is 20 times less toxic than potassium cyanide.

Substances|ORAL-RAT ORAL-Mouse Human
(mg/Kg) (mg/Kg)
KCN LD50 = 7.49 LD50 = 8.5 In humans
50% Potassium cyanide [100% Potassium 200 - 300mg of
(Connovation, 2009) cyanide(Sciencelab.com,|cyanide can result in
2005) unconsciousness and
death

(Connovation, 2009)

(NH4),S |LD50 > 150 LD50 > 100

- Environmental-friendliness
Unlike the application of KCN in DIS11852_2 which mention that

5.3.3 Potassium cyanide solution (4 % w/v)

Dissolve 4 g of potassium cyanide (KCN) in 100 cm® of deionized water.

CAUTION - Potassium cyanide is very toxic and hazardous when inhaled, when in contact with skin
and if swallowed. Contact with acids liberates very toxic gas. Personal protective equipment shall be

worn at all times. Work under hood. The titrated solutions containing residual KCN shall be disposed
following proper disposal procedure for hazardous chemicals.

4 © IS0 2010 — All rights reserved

In the case of sulfide application, no further special treatment of waste after titration like
in the case of cyanide application which need complicated oxidation process.

Sulfide ion will be precipitate as CaS at the end of the titration by adding Ca(OH), powder,
to protect the formation of sulfide gas.

- better precision or specificity of the new method
Nowadays, some field latex samples are preserved with zinc oxide at higher than 100 ppm,
to be sure that the received Mg concentration result does not include positive error

according to zinc content, masking agent should be added.

Therefore, this method is more specificity than that of cyanide application, since sulfide
can bind with interference metal like zinc = 10 times better than cyanide.

More accurate than in the case of without cyanide application.
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Ksp Ksp
Copper sulfide (CuS)[8x1073 Copper cyanide (CuCN)|3.47x10%°
Zinc sulfide 2x10% - 3x10%® |Zinc cyanide (ZnCN) [8x 1072
(ZnS)

From laboratory results, if no masking agent was added Mg could be found at several
times higher than it should be.

b
500.00
366.0
‘B 40000 |
= T
B T
=" 30000 a
20000 a
100.00 | 185 194
0.00 . | — ,
KCN No masking agent (NH4)2S

Mg content in same HA latex determine by DIS11852_2 with and without
adding KCN in comparison with adding new masking agent as
ammonium sulfide.

- cost of the method (in term of reagents, apparatus, equipments, time of

operation)

Reagents, the cost of masking agent together with buffer of this new method, are cheaper
than that of cyanide.

No need for new apparatus and equipment, and time of operation is not different from the

cyanide method.

- overall duration to carry out the full test procedure (from sampling up to
calculation of results)

Overall duration is shorter in the case of field latex, since there is no need for the
centrifugation step.

- complexity of the method (compared to the existing methods)
No difference to the existing methods.

- clear scope and applicability of the new method

As simple as the existing methods

- more suitable standard reference materials and their availability
Their availability is no difference to the existing methods.

- better linearity and working range of the new method
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New masking agent can bind interference metal, zinc, better than cyanide, therefore
providing the better linearity and working range.

- detection capability
New masking agent can bind interference metal, zinc, better than cyanide, therefore
providing the better detection capability.

- better robustness
Better robustness, since at the same concentration, new masking agent can mask other
interference metal like zinc at the higher concentration better than that of cyanide.

b) deviations with existing methods,
- working range
- detection capability

c) comparison of the results with the results of existing methods
As shown below.

d) new equipment available
No need for new equipment.

Additional information:
1. No smell of ammonium chloride/ammonium hydroxide buffer

2. 1In the case of masking agent spilling, smell from sulfide can warn user to get rid of
it. While in the case of cyanide spilling, no smell to warn, therefore user can
receive toxic chemical via inhalation.
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= R NEW WORK ITEM PROPOSAL
7Iso§ Date of presentation Reference number
7\@/7 2011-04-05 (to be given by the Secretariat)
Proposer
TISI ISO/TC 45/ SC 3 N 1171
Secretariat
AFNOR / ABNT

MmanwnvneLavn 5.5

A proposal for a new work item within the scope of an existing committee shall be submitted to the secretariat of that committee with a copy to
the Central Secretariat and, in the case of a subcommittee, a copy to the secretariat of the parent technical committee. Proposals not within the
scope of an existing committee shall be submitted to the secretariat of the ISO Technical Management Board.

The proposer of a new work item may be a member body of ISO, the secretariat itself, another technical committee or subcommittee, or
organization in liaison, the Technical Management Board or one of the advisory groups, or the Secretary-General.
The proposal will be circulated to the P-members of the technical committee or subcommittee for voting, and to the O-members for information.

See overleaf for guidance on when to use this form.

IMPORTANT NOTE: Proposals without adequate justification risk rejection or referral to originator.
Guidelines for proposing and justifying a new work item are given overleaf.

Proposal (to be completed by the proposer)

Title of proposal (in the case of an amendment, revision or a new part of an existing document, show the reference number and current title)

English title Rubber — Determination of magnesium content of field and concentrated natural rubber
latex by titration (cyanide free method)

French title Caoutchouc -- Détermination par titrage de la teneur en magnésium du latex de plantation

(if available) et du latex concentré de caoutchouc naturel (méthode sans cyanure)

Scope of proposed project

This International Standard specifies a titration method for the determination of the magnesium content
of field and concentrated natural rubber latices.

This standard does not purport to address all of the safety problems, if any, associated with its use. It is
the responsibility of the user of this standard to establish appropriate safety and health practices and
determine the applicability of regulatory limitations prior to use.

Concerns known patented items (see ISO/IEC Directives Part 1 for important guidance)
|:| Yes |X| No If "Yes", provide full information as annex

Envisaged publication type (indicate one of the following, if possible)
X International Standard ] Technical Specification [] Publicly Available Specification  [] Technical Report

Purpose and justification (attach a separate page as annex, if necessary)

A new work item is proposed to be developped in ISO/TC 45/SC 3/WG 2.

Complexometric titration method has been known to be one of the most practical and reliable method for
magnesium determination. With the titration method, other metals present can form more stable
complexes with EDTA. As such, cyanide compound, for example KCN, is always added to mask these
metals.

However, KCN has been classified as an extremely toxic chemical. When disposed this compound has
detrimental effect on the environment, and very toxic to aquatic life. To avoid the risk in laboratory
work, a less toxic compound, such as sulfide compound, has been proposed as masking agent instead
of cyanide.

Following the recommendations of the Task Force of ISO/TC 45/SC 3, justification to propose this new
test method is available in annex 1.

Target date for availability (date by which publication is considered to be necessary) 2013

Proposed development track |Z| 1 (24 months) |:| 2 (36 months - default) |:| 3 (48 months)

Relevant documents to be considered

ISO/FDIS 11852 "Rubber — Determination of magnesium content of field and concentrated natural rubber
latex by titration" under finalisation in ISO/TC 45/SC 3/WG 2.

Relationship of project to activities of other international bodies
None

FORM 4 (ISO) v.2007.1 Page 1 of 8
54


WINDOWS XP
Highlight

WINDOWS XP
Cross-Out

User
Text Box
ภาคผนวกหมายเลขที่ 5.5

User
Text Box
54


New work item proposal

Liaison organizations
None

Need for coordination with:
[ ]iec [ ]ceN  [_]other (please specify)

|X| A draft is attached

Preparatory work (at a minimum an outline should be included with the proposal)
|:| An outline is attached. It is possible to supply a draft by

The proposer or the proposer's organization is prepared to undertake the preparatory work required |X| Yes |:| No

Proposed Project Leader (name and address)
Asst. Prof. Dr.Wilairat Cheewasedtham
Faculty of Science and Technology
Prince of Songkla University

Pattani, 94000

Thailand

Tel: 66-84-7321816

Name and signature of the Proposer
(include contact information)

VARAPORN KAJORNCHAIYAKUL
The Thailand Research Fund (TRF)
14th Floor, SM Tower, 979/17-21
Phaholyothin Road,Samseannai,
Phayathai,Bangkok 10400

E-Mail : varaporn@trf.or.th

Fax: 66-73-335130
Email: cwilai@bunga.pn.psu.ac.th

Comments of the TC or SC Secretariat

Supplementary information relating to the proposal

X This proposal relates to a new ISO document;

] This proposal relates to the amendment/revision of an existing ISO document;

[l This proposal relates to the adoption as an active project of an item currently registered as a Preliminary Work Item;
[l This proposal relates to the re-establishment of a cancelled project as an active project.

Other:

Voting information

The ballot associated with this proposal comprises a vote on:

X Adoption of the proposal as a new project

] Adoption of the associated draft as a committee draft (CD)

[l Adoption of the associated draft for submission for the enquiry vote (DIS or equivalent)

Other:

Annex(es) are included with this proposal (give details)
X] The draft is available in annex 2.

Date of circulation Closing date for voting Signature of the TC or SC Secretary

2011-04-05 2011-07-06 Helene CROS (AFNOR) and Carolina FIGUEIREDO

(ABNT)

Use this form to propose:

a) a new ISO document (including a new part to an existing document), or the amendment/revision of an existing ISO document;

b) the establishment as an active project of a preliminary work item, or the re-establishment of a cancelled project;

c¢) the change in the type of an existing document, e.g. conversion of a Technical Specification into an International Standard.

This form is not intended for use to propose an action following a systematic review - use ISO Form 21 for that purpose.

Proposals for correction (i.e. proposals for a Technical Corrigendum) should be submitted in writing directly to the secretariat concerned.

Guidelines on the completion of a proposal for a new work item
(see also the ISO/IEC Directives Part 1)
a) Title: Indicate the subject of the proposed new work item.

b) Scope: Give a clear indication of the coverage of the proposed new work item. Indicate, for example, if this is a proposal for a new document,

or a proposed change (amendment/revision). It is often helpful to indicate what is not covered (exclusions).

c) Envisaged publication type: Details of the types of ISO deliverable available are given in the ISO/IEC Directives, Part 1 and/or the

associated ISO Supplement.

d) Purpose and justification: Give details based on a critical study of the following elements wherever practicable. Wherever possible

reference should be made to information contained in the related TC Business Plan.

1) The specific aims and reason for the standardization activity, with particular emphasis on the aspects of standardization to be covered, the

problems it is expected to solve or the difficulties it is intended to overcome.
2) The main interests that might benefit from or be affected by the activity, such as industry, consumers, trade, governments, distributors.
3) Feasibility of the activity: Are there factors that could hinder the successful establishment or global application of the standard?

4) Timeliness of the standard to be produced: Is the technology reasonably stabilized? If not, how much time is likely to be available before
advances in technology may render the proposed standard outdated? Is the proposed standard required as a basis for the future development

of the technology in question?
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New work item proposal

5) Urgency of the activity, considering the needs of other fields or organizations. Indicate target date and, when a series of standards is
proposed, suggest priorities.

6) The benefits to be gained by the implementation of the proposed standard; alternatively, the loss or disadvantage(s) if no standard is
established within a reasonable time. Data such as product volume or value of trade should be included and quantified.

7) If the standardization activity is, or is likely to be, the subject of regulations or to require the harmonization of existing regulations, this should
be indicated.

If a series of new work items is proposed having a common purpose and justification, a common proposal may be drafted including all elements
to be clarified and enumerating the titles and scopes of each individual item.

e) Relevant documents and their effects on global relevancy: List any known relevant documents (such as standards and regulations),
regardless of their source. When the proposer considers that an existing well-established document may be acceptable as a standard (with or
without amendment), indicate this with appropriate justification and attach a copy to the proposal.

f) Cooperation and liaison: List relevant organizations or bodies with which cooperation and liaison should exist.

FORM 4 (ISO) v.2007.1 Page 3 of 8
56


User
Text Box
56


ISO/TC 45/SC 3 N 1171

ANNEX 1 - JUSTIFICATION FOR THIS NEW TEST METHOD

Following the recommendations of the Task Force of ISO/TC 45/SC 3, justification to propose
this new test method is available.

1. Interests and advantages of the new method:

a) Health and safety for the operator:

Using of ammonium sulfide, which is 20 times less toxic than potassium cyanide.

Substances|ORAL-RAT ORAL-Mouse Human
(mg/Kg) (mg/Kg)
KCN LD50 = 7.49 LD50 = 8.5 In humans
50% Potassium cyanide [100% Potassium 200 — 300mg of
(Connovation, 2009) cyanide(Sciencelab.com,|cyanide can result in
2005) unconsciousness and
death
(Connovation, 2009)
(NH4),S [LD50 > 150 LD50 > 100

b) Environmental-friendliness
Unlike the application of KCN in DIS11852_2 which mention that

5.3.3 Potassium cyanide solution (4 % w/v)
Dissolve 4 g of potassium cyanide (KCN) in 100 cm® of deionized water.

CAUTION - Potassium cyanide is very toxic and hazardous when inhaled, when in contact with skin
and if swallowed. Contact with acids liberates very toxic gas. Personal protective equipment shall be
worn at all times. Work under hood. The titrated solutions containing residual KCN shall be disposed
following proper disposal procedure for hazardous chemicals.

In the case of sulfide application, no further special treatment of waste after titration like in the case of
cyanide application which need complicated oxidation process.

Sulfide ion will be precipitate as CaS at the end of the titration by gdding Ca(OH), powder, to protect
the formation of sulfide gas.

c) Better precision or specificity of the new method

Nowadays, some field latex samples are preserved with zinc oxide at higher than 100 ppm, to be sure
that the received Mg concentration result does not include positive error according to zinc content,
masking agent should be added.

Therefore, this method is more specificity than that of cyanide application, since sulfide can bind with
interference metal like zinc = 10 times better than cyanide.

More accurate than in the case of without cyanide application.

FORM 4 (ISO) v.2007.1 Page 4 of 8
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ISO/TC 45/SC 3 N 1171

Ksp Ksp
Copper sulfide (CuS)  [8x10™ Copper cyanide (CuCN) [3.47x102%°
Zinc sulfide  (ZnS)  [2x10%°-3x10* Zinc cyanide (ZnCN)  8x10™"2

From laboratory results, if no masking agent was added Mg could be found at several times higher
than it should be.

b
500.00
3660
‘B 40000 -
— T
B T
' 300.00 - a
200.00 - a
100.00 185 15.4
0.00 ' ' : | 1
KCN No masking agent (NH4)2S

Mg content in same HA latex determine by DIS11852_2 with and without
adding KCN in comparison with adding new masking agent as
ammonium sulfide.

d) Cost of the method (in term of reagents, apparatus, equipments, time of operation)

Reagents, the cost of masking agent together with buffer of this new method, are cheaper than that of
cyanide.

No need for new apparatus and equipment, and time of operation is not different from the cyanide
method.

e) Overall duration to carry out the full test procedure (from sampling up to
calculation of results)

Overall duration is shorter in the case of field latex, since there is no need for the centrifugation step.

f) Complexity of the method (compared to the existing methods)

No difference to the existing methods.

g) Clear scope and applicability of the new method

As simple as the existing methods.

h) More suitable standard reference materials and their availability

Their availability is no difference to the existing methods.
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i) Better linearity and working range of the new method

New masking agent can bind interference metal, zinc, better than cyanide, therefore providing the
better linearity and working range.

j) Detection capability

New masking agent can bind interference metal, zinc, better than cyanide, therefore providing the
better detection capability.

k) Better robustness

Better robustness, since at the same concentration, new masking agent can mask other interference
metal like zinc at the higher concentration better than that of cyanide.

2. Deviations with existing methods (working range, detection capability)

More accurate than in the case of without cyanide application

3. Comparison of the results with the results of existing methods
ISO/DIS 11852.2

Field latex
ISO/DIS 11852 2 Proposed method
Centrifuge
Dilute 2-3 g of desludged latex Dilute 2 g of field latex
100|nc:m3 100|ncm3
Adjust pH to = 10.3 with Adjust pH to = 10.3 with
Borax/NaOH/Na,SO, buffer Borax/NaOH buffer
+ 0.2 mL, 20% (NH,),S
+0.1 g of EBT/KCI +0.1 g of EBT/KCI
Titrate with 0,005 M EDTA Titrate with 0,005 M EDTA
FORM 4 (1SO) v.2007.1 Page 6 of 8
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Concentrated latex

ISO/DIS 11852_2

Proposed method

10 g Concentrated latex
Dilute with 10 mL of water

10 g Concentrated latex
Dilute with 10 mL of water

Rubber coagulated with
5 mL, 25% Acetic acid

Rubber coagulated with
5 mL, 25% Acetic acid

Pipet 10 mL of serum

Pipet 10 mL of serum

Adjust pH to = 10.3 with
NH,4CI/NaOH buffer

Neutralise by NaOH and adjust
pH to = 10.3 with
Borax/NaOH buffer

+4 mL of 4% KCN

+ 0.2 mL, 20% (NH,),S

+0.1 g of EBT/KCI

+0.1 g of EBT/KCI

Titrate with 0,005 M EDTA

Titrate with 0,005 M EDTA

4. New equipment available

No need for new equipment.

FORM 4 (ISO) v.2007.1
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ANNEX 2 — DRAFT ISO STANDARD
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RUBBER - DETERMINATION OF MAGNESIUM CONTENT OF FIELD AND
CONCENTRATED NATURAL RUBBER LATEX BY TITRATION (CYANIDE-
FREE METHOD)

1. SCOPE
This International Standard specifies cyanide-free titration method for the determination
of the magnesium content in field and concentrated natural rubber latex, respectively.

2. Normative References

The following referenced documents are indispensable for the application of this
document. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendment) applies.

3. Terms and definitions
For the purposes of this preferred document, the following terms and definitions apply.

3.1

Natural rubber latex concentrate

Natural rubber latex from Hevea brasiliensis containing ammonia and/or other
preservatives and which has been subjected to some process of concentrations.

3.2
Magnesium content
Content presents in a sample of natural rubber field latex or latex concentrate.

NOTE: When ammonia is added to field latex, the varying concentration of calcium and
magnesium ions present in the serum of the latex are to a large extent precipitated as complex
ammonium phosphate, which gradually settle out in the sludge. The results are expressed as
magnesium content on the assumption, which is not strictly true, that magnesium is the only
divalent alkaline earth ion remaining in the latex after the sludge has been removed. Calcium ions
are also present occasionally in appreciable proportion

4. Field Latex

4.1 Principle.

The latex is diluted with water and the residual magnesium content present in the latex is
determined by titration with the sodium salt of ethylene diamine tetra-acetate (EDTA) in
the presence of a NaOH/Borax buffer using ammonium sulfide as masking agent and
Eriochrome Black T as indicator.

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

4.2 Apparatus
421 Balance, accurate to 0.1 mg.
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4.2.2  pH meter, equipped with glass electrode and saturated calomel cell of the sleeve
or sintered disc type and capable of being read to 0.1 units. Standardize the pH
meter using 0.05 mol/dm? borax solution.

423  Burette, 10 cm® or 50 cm® graduated, class A.

4.2.4  Volumetric pipettes, of capacities 5 cm®, 10 cm® 25 cm® and 50 cm®,
complying with the requirements of 1ISO 648:2008, class A.

4.3 Reagents.
Use reagents of recognized analytical grade and distilled water or water of equivalent
purity is to be used wherever water is specified.

4.3.1  Magnesium sulphate solution 0,005M.

Dissolve 1,2316 g magnesium sulphate heptahydrate (Mg SO4.7H,0) in water and make
up to 1 dm® in a flask. 1 cm® of this solution will equivalent to 1 cm® of 0.005 M
EDTA.Na;

4.3.2 EDTA solution 0.005 M

Dissolve approximately 1.86 g of sodium salt of ethylene diamine tetra-acetate (EDTA)
in water make up to 1 dm®. Standardize against the standard solution of magnesium
sulphate described in 4.3.1

4.3.3  Masking agent solution.
A solution which contains 20 g of ammonium sulfide in 100 cm® of water.

4.3.4  Eriochrome black T indicator.
Grind together, in as mall pestle and mortar, 0.3 g of Eriochrome black T and 100 g of
sodium or potassium chloride to give a homogeneous mixture.

4.3.5  Sodium hydroxide solution 1 M.
Dissolve 4.00 g sodium hydroxide pellet in 40 cm® of water and make up to 100 cm®.

4.3.6  Buffer solution.

Dissolve 7.63 g of borax (Na,B407.10H,0) in approximately 40 cm® of water, and
separately 4 g sodium hydroxide, in 40 cm® of water. Mix the two solutions together,
adjust pH to 10.8 with 1 M sodium hydroxide solution and make up to 100 cm® with
water. Ensure that all reagents used contain magnesium less than 1 mg/kg.

4.3.7  Standardization of EDTA solution.

Pipette 10 cm® of the standard magnesium sulphate solution into a beaker. Add 200 cm®
of water and adjust the pH to 10.3 by adding 6 cm?® of the buffer solution. Add 0.1 g of
Eriochrome black T indicator, and titrate with EDTA solution. Colour change from red to
permanent blue.
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4.3.8  Calcium carbonate powder.

4.4 Procedure
Weigh approximately 2.0 grams of the field latex into a conical flask and dilute to 100
cm?® with water.

Check the pH of the latex solution and if it is less than 10.3, add 10 cm® of 1 M
NaOH/Borax buffer solution to raise the pH above this figure. Add 0.2 cm® of 20%
ammonium sulfide solution, to the latex solution and mix well for at least 10 sec. Add
0.15 g of Eriochrome black T indicator to the latex solution and mix well. Then titrate
with the standard 0.005 mol/dm® EDTA solution until the colour of the solution loses the
last trace of red and becomes pure blue. At the end of titration, add approximately 0.5
gram of calcium carbonate into the mixture, shake well before dispose.

NOTE. The end-point is a little difficult to detect with latex and it is advisable to have an over
titrated solution at hand for comparison.

4.5 Number of determinations
Carry out the procedure in duplicate, using separate test portions obtained from the same
batch of homogenized sample.

4.6 Calculation of results.

4.6.1  Expressed as a percentage on the TSC of latex using the following
equation:

24,31x M xV x10000
1000 xW xTSC

Magnesium content (% on the TSC of latex) =

4.6.2  Expressed in mg/kg using the following equation:

24.31x M xV x1000

Magnesium content (mg/kg of latex) = W

Where

M s the concentration of EDTA solution used, in mol/dm?;

V s the volume of EDTA solution used, in cm®;

W s the weight of concentrated latex taken, in gram;

TSC is the total solid content of concentrated latex used, in percent.
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4.7 Calculation of results

The test result is the average of two determinations, rounded to two decimal places when
the magnesium concentration is expressed as a percentage and to the nearest whole
number when the concentration is expressed in milligram per kilogram.

5. Concentrated Latex

5.1 Principle.

Approximately 10 grams of concentrated latex with total solid content (TSC) about 62%,
is diluted with 10 cm?® distilled water and coagulated with approximately 5 cm® of 25%
acetic acid. The coagulated latex is removed and weighed the total serum. A known
volume of the resultant serum is neutralized with 1M NaOH and adjust pH to 10.3 with a
NaOH/Borax buffer. A 0.2 cm® of 20% ammonium sulfide is added in the serum before
the residual magnesium content present in serum is determined by titration with the
disodium salt of ethylene diamine tetra-acetate (EDTA.Na,) using Eriochrome Black T as
indicator. At the end of titration, add approximately 0.5 gram of calcium carbonate into
the mixture, shake well and leave for at least 1 min before dispose.

5.2 Apparatus
5.2.1 Burette, 50 cm® graduated, class A
5.2.2 Balance, accurate to 0.1 mg.

5.2.3 Volumetric pipettes, of capacities 5 cm®, 10 cm?, 20 cm® and 50 cm®, complying
with the requirements of 1SO 648:2008, class A.

5.3 Reagents.
Use reagents of recognized analytical grade and distilled water or water of equivalent
purity is to be used wherever water is specified.

5.4 Procedure

5.4.1 Test portion

Take a portion of thoroughly mixed concentrated latex containing about 10 g of total
solids. Determine the total solid content (TSC) of concentrated latex according to 1SO
124,

5.4.2 Preparation of test solution

5.4.2.1 Coagulation of concentrated latex.

Weigh accurately about 10 g of concentrated latex into a 50 cm® beaker, dilute with 10
cm?® of distilled water and coagulate with 5 cm® of 25% acetic acid. The coagulated latex

is removed, measure volume (or weigh) of the leaving behind clear total serum. Pipette
10 cm® of the resultant serum neutralize with 1M NaOH and adjust pH to 10.3 with a
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Borax/NaOH buffer. Add 0.2 cm® of 20% ammonium sulfide before the residual
magnesium content present in serum is determined by titration with the disodium salt of
ethylene diamine tetra-acetate (EDTA.Nap) solution, using Eriochrome Black T as
indicator. At the end of titration, add approximately 0.5 gram of calcium carbonate into
the mixture, shake well and leave for at least 1 min before dispose.

5.5 Number of determinations. Carry out the procedure in duplicate, using separate
test portions obtained from the same batch of homogenized sample.

5.6 Calculation of results.

5.6.1 Expressed as a percentage on the TSC of latex using the following equation:

24,31x M xV x (\\;tj x 10000

S

Magnesium content (% on the TSC of latex) =
W xTSC x 1000

5.6.2 Expressed in mg/kg using the following equation:

24,31x M xV (\\fjxlOOO

S

Magnesium content (mg/kg of latex) =

W xTSC
Where
M is the concentration of EDTA solution used, in mol/dm?;
\Y is the volume of EDTA solution used, in cm?;
Vi is the volume of the total resultant serum produced, in cm?
(Which could be substituted by weight of the total resultant serum
produced, if assume that latex density is equal to 1 g in cm®);
Vs is the volume of the serum used for titration, in cm®;
W is the weight of concentrated latex taken, in gram;
W, is the weight of the total resultant serum produced, in cm?,

TSC s the total solid content of concentrated latex used, in percent.

5.7 Calculation of results

The test result is taken as the average of two determinations, rounded to two decimal
places when the magnesium concentration is expressed as a percentage and to the nearest
whole number when the concentration is expressed in milligram per kilogram.

6. Precision Statement
See Annex A
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7 Test report

The test report shall include the following information:

a) a reference to this International Standard;

b) all details necessary for the complete identification of the product tested,;

c) the method of sampling;

d) the type of instruments used;

e) the results obtained and the units in which they have been expressed,;

f) any unusual features noted during the determination;

g) any operations not included in this International Standard to which reference is made,
as well as any incident which might have affected the results.
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Annex A
(informative)
Precision statement

NOTE An ITP will be conducted after DIS enquiry. Annex A will be completed according to the
results of this ITP, before FDIS vote.

A.1 Determination of Mg content of Field latex
A.1.1 The precision of the test method was determined in accordance with
ISO/TR 9272. Refer to this document for terminology and other statistical details.

A.1.2 The precision data are given in Table A.1. The precision parameters shall not be
used for acceptance or rejection of any group of materials without documentation that the
parameters are applicable to those particular materials and specific test protocols of the
test method. The precision is expressed on the basis of a 95% confidence level for the
values established for repeatability r and reproducibility R.

A.1.3 The results contained in Table A.1 are average values and give an estimate of the
precision of this test method as determined in an interlaboratory test programme carried
out in 2010 where 5 laboratories took part in performing duplicate analyses on two
samples namely A and B which were prepared from high-ammonia latex. Before the bulk
was sub-sampled into 2 bottles labeled A and B, it was filtered and homogenized by
thorough stirring. Thus, essentially, samples A and B were the same and were treated as
such in the statistical computations. Each participating laboratory was required to carry
out the test using these two samples, on the dates given to them.

A.1.4 A Type 1 precision was evaluated based on the method of sampling used for the
interlaboratory test programme.

A.1.5 Repeatability: The repeatability r (in measurement units) of the test method has
been established as the appropriate value tabulated in Table A.1. 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) shall be considered to have come from different,
or non-identical, sample populations.

A.1.6 Reproducibility: The reproducibility R (in measurement units) of the test method
has been established as the appropriate value tabulated in Table A.1. 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) shall be considered to have come from
different, or non-identical, sample populations.

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
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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.

Table A.1: Precision data

Within Laboratory Between laboratories
Average result
S r Sr R
XX XXX XXX XXX X.XX
r=283xs
Where

r is repeatability (in measurement units);

sy is the within-laboratory standard deviation;
and

R =2.83 X sg

Where

R is the reproducibility (in measurement units);

Sr is the between-laboratory standard deviation.

A.2 Determination of Mg content of Concentrated Natural Rubber Latex

A.2.1 The precision of the test method was determined in accordance with
ISO/TR 9272. Refer to this document for terminology and other statistical details.

A.2.2 The precision data are given in Table A.2. The precision parameters shall not be
used for acceptance or rejection of any group of materials without documentation that the
parameters are applicable to those particular materials and specific test protocols of the
test method. The precision is expressed on the basis of a 95% confidence level for the
values established for repeatability r and reproducibility R.

A.2.3 The results contained in Table A.2 are average values and give an estimate of the
precision of this test method as determined in an interlaboratory test programme carried
out in 2006 where 12 laboratories took part in performing duplicate analyses on two
samples namely A and B which were prepared from high-ammonia latex. Before the bulk
was sub-sampled into 2 bottles labeled A and B, it was filtered and homogenized by
thorough stirring. Thus, essentially, samples A and B were the same and were treated as
such in the statistical computations. Each participating laboratory was required to carry
out the test using these two samples, on the dates given to them.
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A.2.4 A Type 1 precision was evaluated based on the method of sampling used for the
interlaboratory test programme.

A.2.5 Repeatability: The repeatability 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) shall 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) shall 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 particular method.

Table A.2: Precision data

Within Laboratory Between laboratories
Average result
Sr r SR R
XX XXX XXX XXX XXX
r=283xs
Where

r is repeatability (in measurement units);

s is the within-laboratory standard deviation;
and

R =2.83 X sp

Where

R is the reproducibility (in measurement units);

Sr IS the between-laboratory standard deviation.
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MANUINT 5.6
First comment from ISO committee

CN General ge The new project should consider the problem of coordination
with the existing ISO/FDIS 11852, because there has been a
cyanide free method for the determination of magnesium
content of field latex and cyanide is used only for the
determination of magnesium content of NR latex concentrate
in ISO/FDIS 11852.

CN general ge Sampling method for field and concentrated latex shall be
stated in the text

ID General ge These two methods are use in Indonesia. Therefore, we have
several comment as attached.

CN 2 ge The referred documents such as ISO 648:2008 in 4.2.4 and
in 5.2.3 and ISO 124 in 5.4.1 shall appeared in “2 Normative
references”.

FR 41-436- te Disodium tetraborate (borax) has been identified as Replace by
4.4 Substance of Very High Concern (SVHC). It may have very  Janother
serious and often irreversible effects on humans and the substance
environment. In Europe, borax may become subject to
authorization prior placing on the market.

FR 4.4 te The end point is difficult to detect with latex. To avoid this Add the
difficulty, the latex is centrifuged in ISO 11852. centrifuge
step of latex.

ID 4.4,5.4.2 te The use of ammonium sulphide and masking agent should To add
be incorporated as an amendment into ISO 11852 “field” to
latex apart
TSC of concentrated latex and TSC of field latex should be ~ Jfrom latex
specified and distinguished for specific use. concentrate
MY 4.4,5.4.2 te The use of ammonium sulphide as masking agent should be |The

incorporated as an amendment into 1SO 11852 which will be Jproposed
published most probably in 2012 (this will speed up the use modifications
of the newly proposed masking agent) will be
submitted

by Malaysia.

ID 4.6, 5.6 te For determination of magnesium content in field latex should }Proposal for
be percentage based on the the TSC of field latex. Therefore Jnew work
there should be an ISO test method on TSC for field latex. item on
determinatio
n of TSC
and DRC of
field latex

MY 4.6,5.6 te To express magnesium content on TS of latex, there should JA new work
be an ISO test method on TS for field latex. item should
be proposed
for
determinatio
nof TSC
and DRC of
field latex.

CN Annex A ge “...in 2010 where 5 laboratories...”in A.1.3 and “...in 2006
where 12 laboratories took part in..."in A.2.3 are contradictory
to Note in the beginning of Annex A, because an ITP hasn’t
been carried out according to the Note.
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Japan TC 45 191011 outcome

CN |General ge |The new project should consider the
problem of coordination with the existing
ISO/FDIS 11852, because there has
been a cyanide free method for the
determination of magnesium content of
field latex and cyanide is used only for
the determination of magnesium content
of NR latex concentrate in ISO/FDIS
CN |general ge |Sampling method for field and Will state in 4.4 as "4.4 Procedure
concentrated latex shall be stated in the Weigh approximately 2.0 grams of
text the representative field latex sample
into a conical flask and dilute to 100
cm3 with water.
ID General ge |These two methods are use in
Indonesia. Therefore, we have several
comment as attached.
CN ge |The referred documents such as ISO To be removed

648:2008 in 4.2.4 and in 5.2.3 and ISO
124 in 5.4.1 shall appeared in “2
Normative references”.

AanANAIAda
L&ule
representative
sample =A
subset of a
statistical
population that
accurately
reflects the
members of
the entire
population.
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FR

4.1 —
436-4.4

te

Disodium tetraborate (borax) has been
identified as Substance of Very High
Concern (SVHC). It may have very
serious and often irreversible effects on
humans and the environment. In Europe,
borax may become subject to
authorization prior placing on the market.

Replace by
another
substance

1) LDs, (Rat) of Borax = 2660
mg/kg, while LDs, (Rat) of NH; =
350 mg/kg, NH3 is ~8 times more
toxic than borax 2) Borax is use for
eye washing while NH; causes eye
irritation 3) Price per test in the case
of borax/NaOH is 5 time lower than
that of NH,CI/NH,OH buffer 4)
There are 4 steps of the process for
removing SVHC substances from
the market a. Identification as an
SVHC b.Entry onto the Candidate
List c. Prioritisation for Authorisation
d. Addition to the Annex XIV List of
Substances subject to
Authorisation. Borax has reached
the second step. However at each
stage of the process, there is no
certainty that a substance at one
stage will necessarily proceed to the
next, although if a substance
completes the final stage, it will be
potentially removed from the market
for all uses that are not exempted or
for which authorisations have not
been granted. 5) Borax is also
proposed in DIS11852 for field latex.

A0 aY
discuss fulu
Ailseau 1SO
VAN wndiag
121 Borax aan
Agunsald
Na,S s7ufu
NH,CI/NH,OH
1éidy Tui
Usyyuiiaana
Accepted:
Sodium sulfide
in
NH4CI/NH40H
will be
replaced
(NH4)2S in
Borax/NaOH
buffer

MaxuINA 5.7
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FR 4.4] te |The end pointis difficult to detect with Add the Industry represenatives commented
latex. To avoid this difficulty, the latex is Jcentrifuge [that centrifugation take longer time,
centrifuged in ISO 11852. step of moreover without centrifugation the

latex. detection limit of titration is ~12
mg/kg Base on latex wt.(2.0 g of
Latex, 0.20 mL of 0.005 M EDTA,
purple color still clearly observed)
which is lower enough to be used
with field latex without centrifugation.

ID 4.4,5.4.2 te |The use of ammonium sulphide and To add 1) ISO 11852 is in the FDIS step
masking agent should be incorporated |“field” to while NWIP still need to be
as an amendment into 1ISO 11852 latex apart Japproved. 2) Method for TSC

from latex Jdetermination of field latex will be
TSC of concentrated latex and TSC of |concentrate [proposed together with the
field latex should be specified and development of this NWIP1171
distinguished for specific use.

MY |4.4,5.4.2 te |The use of ammonium sulphide as The 1) ISO 11852 is in the FDIS step
masking agent should be incorporated proposed Jwhile NWIP still need to be
as an amendment into 1SO 11852 which Jmodification Japproved.
will be published most probably in 2012 |s will be
(this will speed up the use of the newly  |submitted
proposed masking agent) by Malaysia.

AMAKNUINT 5.7

74



ID 4.6, 5.6 te |For determination of magnesium content |Proposal Method for TSC determination of
in field latex should be percentage for new field latex will be proposed together
based on the the TSC of field latex. work item  Jwith the development of this
Therefore there should be an I1SO test on NWIP1171
method on TSC for field latex. determinati
on of TSC
and DRC
of field latex
MY |4.6,5.6 te |To express magnesium content on TS of |JA new work JA modified ISO method for TSC and
latex, there should be an I1SO test item should JDRC of field latex will be proposed
method on TS for field latex. be together with the development of
proposed [NWIP1171.
for
determinati
on of TSC
and DRC
of field
latex.
CN JAnnex A ge |“...in 2010 where 5 laboratories..."in To be removed the Annex A out of

A.1.3 and “...in 2006 where 12
laboratories took part in..."in A.2.3 are
contradictory to Note in the beginning of
Annex A, because an ITP hasn't been
carried out according to the Note.

NWIP1171

AANWINT 5.7
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Copyright notice

This ISO document is a working draft or committee draft and is copyright-protected by ISO. While the
reproduction of working drafts or committee drafts in any form for use by participants in the ISO
standards development process is permitted without prior permission from ISO, neither this document
nor any extract from it may be reproduced, stored or transmitted in any form for any other purpose

without prior written permission from ISO.

Requests for permission to reproduce this document for the purpose of selling it should be addressed

as shown below or to ISO’s member body in the country of the requester:

Copyright Manager

ISO Central Secretariat

1 rue de Varembé

1211 Geneva 20 Switzerland
tel. + 41 22 749 0111

fax + 41 22 734 1079
internet: iso@iso.ch

Reproduction for sales purposes may be subject to royalty payments or a licensing agreement.

Violators may be prosecuted.
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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 1SO
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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an

International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

ISO 17403 was prepared by Technical Committee ISO/TC 45, Rubber and rubber products, Subcommittee
SC 3, Raw material (including latex) for used in the rubber industry.

iv © I1SO 2012 — Al rights reserved
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COMMITTEE DRAFT ISO/CD 17403

Rubber — Determination of magnesium content of field and
concentrated natural rubber latex by titration (cyanide-free
method)

1 Scope

This International Standard specifies a free cyanide titration method for the determination of the magnesium
content in field and concentrated natural rubber latex.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

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

ISO 648, Laboratory glassware — Single-volume pipettes

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1

natural rubber latex concentrate

natural rubber latex from Hevea brasiliensis containing ammonia and/or other preservatives, which has been
subjected to some process of concentrations

3.2

field natural rubber latex

natural rubber latex with or without a preservative and prior to concentration or any other processing
NOTE The preservative is added to maintain the original state of the latex as it came from the tree.

3.3

magnesium content

content of magnesium present in all soluble forms or in form that can be titrated with ethylene diamine
tetraacetic acid in field natural rubber latex or in a sample of natural rubber latex concentrate

4 Apparatus
41 Burette, 50 cm® graduated

4.2 Analytical balance, accurate to 0,1 mg

© 1SO 2012 — Al rights reserved 1
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4.3 Volumetric pipettes, of capacities 2 cm®, 5cm® and 10 cm® complying with the requirements of
ISO 648, class A.

5 Reagents

All reagents shall be of recognized analytical quality and distilled water or water of equivalent purity shall be
used wherever water is specified.

5.1 Magnesium sulphate solution

Dissolve 1,232 4 g magnesium sulphate heptahydrate (MgS0,.7H,0) in water and make up to 1 dm® in a flask.
1 cm? of this solution is equivalent to 1 cm® of 0,005 mol/dm® EDTA.

5.2 EDTA solution 0,005 mol/dm?

Dissolve approximately 1,86 g of sodium salt of ethylene diamine tetra-acetate (EDTA) in water and make up
to 1 dm®. Standardize against the standard solution of magnesium sulphate described in 5.1.

5.3 Masking agent solution
Dissolve NaHS.xH,O to receive at least 1,68 g NaHS (sodium hydrogen sulfide) and transfer into a 100 cm®
volumetric flask and make up volume to scale with water. 1 cm® of this solute is equivalent to 1 cm® of

0,3 mol/dm? sodium hydrogen sulfide.

NOTE In the case of no number of hydrate group is indicated (xH.O), NaHS content may be calculated from the
percentage of NaHS assay in the specification data. For example if the percentage of NaHS assay equals 60,0 %, to
receive 1,68 g of NaHS, NaHS.xH20 should be weighed at 2,80 g.

5.4 Eriochrome black T indicator

Grind together, 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 67,5 g of ammonium chloride (NH,CI) in 250 cm?® of deionized water and mixed with 570 cm?® of 25 %
ammonium hydroxide (NH,OH) and make up to 1 dm® with deionized water. The solution should have a pH of
about 10,5.

5.6 Standardization of EDTA

Pipette 10 cm® of the standard magnesium sulphate solution into a beaker. Add 200 cm?® of water and adjust
the pH to 10,3 by adding 6 cm® of the buffer solution. Add 0,1 g of Eriochrome black T indicator and titrate with
EDTA solution.

5.7 Calcium carbonate powder

6 Method A — 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, which also include other
divalent alkaline earth ion such as calcium at the concentration of micromolar level.

2 © 1SO 2012 — All rights reserved
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The latex is diluted with water and soluble magnesium content present in the latex is determined by titration
with the sodium salt of ethylene diamine tetra-acetate (EDTA) in the presence of NH,CI/NH,OH 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.

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

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

After that add 1,0 cm® of 0,3 M 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 titrate with the standard 0,005 mol/dm® EDTA solution until the colour of the solution loses the last trace
of red and becomes pure blue.

At the end of titration, add approximately 0,5 g of calcium carbonate into the mixture, shake well and leave for
at least 1 min before dispose.

NOTE If the pH value of the solution is higher than 11 after adding 2,0 cm® of ammonium chloride/ammonium
hydroxide buffer solution, the volume of buffer could be reduced in order to keep pH value in the range of 10,0 to 10,5.
The end-point is a little difficult to detect with latex and it is advisable to have an over-titrated solution at hand for
comparison.

6.3 Number of determinations

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

6.4 Calculation of results

Calculate the magnesium content expressed as a percentage of the latex or a percentage of the TSC using
the following formula:

 Meora % Vepra x 24,31 100

Mglatex - 1000 x W
or
Mgrq. = M eo7a X Vepra % 24,31x 10 000
T=C 1000 x Wx TSC
where:

Mgae IS the magnesium content expressed as a percentage of the latex, in %;
Mgrsc IS the magnesium content expressed as a percentage of the TSC, in %;
Meora IS the concentration, in mol/dm?®, of EDTA solution used:;

VepTa is the volume, in cm?, of EDTA solution used:;

W is the weight, in gram, of field latex taken;

© 1SO 2012 — All rights reserved 3
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TSC is the total solid content of field latex, expressed in %.

6.5 Determination

The test result is the average of two determinations, rounded to two decimal places when the magnesium
concentration is expressed as a percentage.

7 Method B — Concentrated latex

7.1 Principle
Weigh 10 g of concentrated latex with total solid content (TSC) about 62 % and dilute with 10 cm® water.
After that coagulate rubber with 5 cm? of 25 % acetic acid until clear serum is obtained.

Pipet 10,0 cm® of serum and add 7 cm® of ammonium chloride/ammonium hydroxide buffer solution pH 10,5 to
raise the pH to the range of 10,0 to 10,5.

Add 1,0 cm® of masking agent, 0,3 M sodium hydrogen sulfide, to the latex solution and mix well for at least
10 s.

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

The magnesium content present in a known volume of the resultant serum is determined by titration with the
sodium salt of ethylene diamine tetra-acetate (EDTA) solution.

At the end of the titration, add approximately 0,5 g of calcium carbonate into the mixture, shake well and leave
for at least 1 min before dispose.

NOTE If the pH value of the solution is higher than 11 after adding 7,0 cm® of ammonium chloride/ammonium
hydroxide buffer solution, the volume of buffer could be reduced in order to keep pH value in the range of 10,0 to 10,5.
The end-point is a little difficult to detect with latex and it is advisable to have an over-titrated solution at hand for
comparison.

7.2 Procedure

7.2.1 Test portion

Take a portion of thoroughly mixed concentrated latex containing about 10,0 g of total solids. Determine the
total solid content (TSC) of concentrated latex according to 1ISO 124.

7.2.2 Preparation of test solution

Dilute 10,0 g of concentrated latex sample with 10,0 cm?® water and coagulate with 5,0 cm® of 25 % acetic acid
solution until clear serum is obtained.

Pipet 10,0 cm® of serum and add 7 cm® of ammonium chloride/ammonium hydroxide buffer solution pH 10,5 to
raise the pH to the range of 10,0 to 10,5.

Add 1,0 cm® of masking agent solution, 0,3 M sodium hydrogen sulfide, to the latex solution and mix well for at
least 10 s. Add 0,1 g of Eriochrome black T indicator to the latex solution and mix well.

Titrate the residual magnesium content present in the resultant serum with the sodium salt of ethylene
diamine tetra-acetate (EDTA) in the presence of a buffer using Eriochrome Black T as indicator.

4 © 1SO 2012 — All rights reserved
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NOTE If the pH value of solution is higher than 11 after adding 2,0 cm?® of ammonium chloride/ammonium hydroxide
buffer solution, the volume of buffer could be reduced in order to keep pH value in the range of 10,0 to 10,5. The end-point
is a little difficult to detect with latex and it is advisable to have an over-titrated solution at hand for comparison.

7.3 Number of determinations

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

7.4 Calculation of results

Calculate the magnesium content expressed as a percentage on the TSC using the following formula.

Mepra X Vepra X 24,31 x W, _serum X 100
1OOOXVPipetted_serum x ((VvLaIex_sample x %Tg:) / 100)

%MgBased _on_TC —

where:
MOBased on TSC is the magnesium content expressed as a percentage of the TSC, in %;
Mepta is the concentration of EDTA, in mol/dm?;
VepTa is the volume of EDTA in titration, in cm?;
Whotal serum is the weight of total serum, in gram;
= Wiater_sampie — (MWlatex_sampie X 20TSC) /100)) +Vsed water +Vadited_acia
Vpipetted serum is the volume of pipetted serum, in cm®;
W atex sample is the weight of the latex sample, in gram;
TC is the total solid content, expressed in %.

7.5 Determination

The test result is taken as the average of two determinations, rounded to to three decimal places when-the
aa Hm oncen ion—i axpre ad an and—to—the—neare whole—number when the

. S 10,25 x 62,40
S I | I — 1 3 _6,1g
100
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A £ ali . =10 3

_ M EDTA X VEDTA X 24,31 X 1 000 X \Ntotalserum X 10 OOO
i Wx TSC x V

pipetteserum

_ MEgpra X VEpra X 24,31x 1000 x 1510000 M gprp % Vepra % 24,31x 1 000 x 15
o Wx TSC x 1 000 x 10 Wx TSC

8

Test report

The test report shall include the following information:

a)
b)
<)
d)
e)
f)

9)

a reference to this International Standard;

all details necessary for the complete identification of the product tested,;
the method of sampling;

the type of instruments used,;

the results obtained and the units in which they have been expressed,;
any unusual features noted during the determination;

any operations not included in this International Standard to which reference is made, as well as any
incident which might have affected the results.

© 1SO 2012 — All rights reserved
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Annex A
(informative)

Precision

NOTE An interlaboratory test programme (ITP) is currently conducted while CD is circulated for ballot. The result of
ITP will be finalized and presented during ISO/TC 45/SC 3/WG 2 meeting in October 2012.

A.1 Method A — Determination of magnesium content of field latex

A.1.1 The precision of the test method was determined in accordance with ISO/TR 9272, Rubber and
rubber products — Determination of precision for test method standards. Refer to this document for
terminology and other statistical details.

A.1.2 The precision data are given in Table A.1l. The precision parameters should not be used for
acceptance or rejection of any group of materials without documentation that the parameters are applicable to
those particular materials and specific test protocols of the test method. The precision is expressed on the
basis of a 95 % confidence level for the values established for repeatability r and reproducibility R.

A.1.3 The results contained in Table A.1 are average values and give an estimate of the precision of this
test method. The results were obtained from an interlaboratory test programme (ITP) carried out in 2012
where 5 laboratories took part in performing duplicate analyses on two samples namely A and B which were
prepared from high-ammonia latex.

Before the bulk was sub-sampled into two bottles labelled A and B, it was filtered and homogenized by
thorough stirring. Thus essentially samples A and B were the same and were treated as such in the statistical
computations. Each participating laboratory was required to carry out the test using these two samples, on the
dates given to them.

A.1.4 A Type 1 precision was evaluated based on the method of sampling used for the ITP.

A.1.5 Repeatability: the repeatability r (in measurement units) of the test method has been established as
the appropriate value tabulated in Table A.1. 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.1.6 Reproducibility: the reproducibility R (in measurement units) of the test method has been established
as the appropriate value tabulated in Table A.1. 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.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 — Precision data

Average result Within-laboratory Between laboratories
S r R R
XX X, XX X, XX X, XX X, XX

r=2,83xsand R=2,83 x sz

-

is the repeatability (in measurement units);
is the within-laboratory standard deviation;

is the reproducibility (in measurement units);

B

is the between-laboratory standard deviation.

A.2 Method B — Determination of magnesium content of concentrated natural rubber
latex

A.2.1 The precision of the test method was determined in accordance with ISO/TR 9272, Rubber and
rubber products — Determination of precision for test method standards. Refer to this document for
terminology and other statistical details.

A.2.2 The precision data are given in Table A.2. The precision parameters should not be used for
acceptance or rejection of any group of materials without documentation that the parameters are applicable to
those particular materials and specific test protocols of the test method. The precision is expressed on the
basis of a 95 % confidence level for the values established for repeatability r and reproducibility R.

A.2.3 The results contained in Table A.2 are average values and give an estimate of the precision of this
test method. The results were obtained from an ITP carried out in 2012 where 5 laboratories took part in

performing duplicate analyses on two samples namely A and B which were prepared from high-ammonia latex.

Before the bulk was sub-sampled into two bottles labelled A and B, it was filtered and homogenized by
thorough stirring. Thus essentially, samples A and B were the same and were treated as such in the statistical
computations. Each participating laboratory was required to carry out the test using these two samples, on the
dates given to them.

A.2.4 A Type 1 precision was evaluated based on the method of sampling used for the ITP.

A.2.5 Repeatability: the repeatability 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.2.6 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
particular method.
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Table A.2 — Precision data

Average result Within-laboratory Between laboratories
S r SR R
XX X, XX X, XX X, XX X, XX

r=2,83xsand R=2,83 x sz

-

is the repeatability (in measurement units);
is the within-laboratory standard deviation;

is the reproducibility (in measurement units);

is the between-laboratory standard deviation.
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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 1SO
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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an

International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. 1SO shall not be held responsible for identifying any or all such patent rights.

ISO 17403 was prepared by Technical Committee ISO/TC 45, Rubber and rubber products, Subcommittee
SC 3, Raw material (including latex) for used in the rubber industry.
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Rubber — Determination of magnesium content of field and
concentrated natural rubber latex by titration (cyanide-free
method)

1 Scope

This International Standard specifies a cyanide-free titration method for the determination of the magnesium
content in field and concentrated natural rubber latex.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

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

ISO 648, Laboratory glassware — Single-volume pipettes

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1

natural rubber latex concentrate

natural rubber latex from Hevea brasiliensis containing ammonia and/or other preservatives, which has been
subjected to some process of concentration

3.2
field natural rubber latex
natural rubber latex with or without a preservative and prior to concentration or any other processing

NOTE The preservative is added to maintain the original state of the latex as it came from the tree.

3.3

magnesium content

content of magnesium equivalent to alkaline-earth metals, mainly magnesium and calcium, present in all

soluble forms that can be titrated with ethylene diamine tetraacetic acid in field or concentrated natural rubber
latex

4 Apparatus
41  Burette, 50 cm® graduated
4.2 Analytical balance, accurate to 0,1 mg

43  Volumetric pipettes, of capacities 2 cm®, 5 cm® and 10 cm® complying with the requirements of
ISO 648, class A.

© 1SO 2013 — Al rights reserved 1
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5 Reagents

All reagents shall be of recognized analytical quality. Wherever water is specified, distilled water or water of
equivalent purity shall be used.

5.1 Magnesium sulphate solution

Dissolve 1,232 4 g magnesium sulphate heptahydrate (MgSO,.7H,0) in water and make up to 1 dm® in a flask.

1 cm?® of this solution is equivalent to 1 cm® of 0,005 mol/dm® EDTA.
52  EDTA solution 0,005 mol/dm®

Dissolve ag)proximately 1,86 g of sodium salt of ethylene diamine tetra-acetic acid (EDTA) in water and make
up to 1 dm®. Standardize against the standard solution of magnesium sulphate described in 5.1.

5.3 Masking agent solution
Dissolve sodium hydrogen sulphide hydrate (NaHS.xH,0) to receive at least 1,68 g sodium hydrogen sulfide
(NaHS) and transfer into a 100 cm? volumetric flask and make up volume to scale with water. 1 cm? of this

solution is equivalent to 1 cm® of 0,3 mol/dm® NaHS.

NOTE If the number of hydrate groups is not indicated (xH,0), NaHS content may be calculated from the percentage
of NaHS assay in the specification data. For example if the percentage of NaHS assay equals 60,0 %, 2,80 g of
NaHS.xH,0 is necessary to give 1,68 g of NaHS.

5.4 Eriochrome black T indicator

Grind together, 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 67,5 g of ammonium chloride (NH,CI) in 250 cm® of deionized water, mix with 570 cm® of 25 %
ammonium hydroxide (NH,OH) and make up to 1 dm? with deionized water. The solution should have a pH of
about 10,5.

5.6 Standardization of EDTA

Pipette 10 cm® of the standard magnesium sulphate solution into a beaker. Add 200 cm® of water and adjust
the pH to 10,3 by adding 6 cm® of the buffer solution. Add 0,1 g of Eriochrome black T indicator and titrate with
EDTA solution.

5.7 Calcium hydroxide powder
6 Method A — 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. And soluble magnesium content in the latex is determined by titration with the
sodium salt of EDTA in the presence of NH,CI/NH,OH 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 © 1SO 2013 — All rights reserved
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6.2 Procedure
Weigh approximately 2,0 g of the field latex into a conical flask and dilute to 100 cm® with water.

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

Then add 1,0 cm?® of 0,3 M 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 titrate with the standard 0,005 mol/dm® EDTA solution until the colour of the solution loses the last trace
of red and becomes pure blue.

At the end of titration, add approximately 0,5 g of calcium hydroxide into the mixture, shake well and leave for
at least 1 min before disposing.

NOTE If the pH value of the solution is higher than 11 after adding 2,0 cm?® of ammonium chloride/ammonium
hydroxide buffer solution, the volume of buffer could be reduced in order to keep pH value in the range of 10,0 to 10,5..

6.3 Number of determinations

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

6.4 Calculation of results

Calculate the magnesium content expressed as a percentage of the latex or a percentage of the TSC using
the following formula:

M eo7a X Vepra x 24,31x 100

Mglatex =

1000 xW
or
Mg = M epra X Vepra X 24,31x 10 000
1000 xWx TSC
where:

Mgae IS the magnesium content expressed as a percentage of the latex, in %;
Mgrsc IS the magnesium content expressed as a percentage of the TSC, in %;
Meora IS the concentration, in mol/dm?®, of EDTA solution used:;
Veora  is the volume, in cm?, of EDTA solution used;
W is the weight, in gram, of field latex taken;
TC is the total solid content of field latex, expressed in %.

6.5 Determination

The test result is the average of two determinations, rounded to two decimal places when the magnesium
concentration is expressed as a percentage.

© 1SO 2013 — Al rights reserved 2
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7 Method B — Concentrated latex

7.1 Principle

Serum from concentrated latex is prepared by diluting 10 g of concentrated latex in 10 cm® water, before
coagulating rubber particle 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
ethylene diamine tetraacetic acid.

7.2 Procedure

7.2.1 Test portion

Take a portion of thoroughly mixed concentrated latex containing about 10,0 g of total solids. Determine the
total solid content (TSC) of concentrated latex according to ISO 124.

7.2.2 Preparation of test solution

Dilute 10,0 g of concentrated latex sample with 10,0 cm?® water and coagulate with 5,0 cm® of 25 % acetic acid
solution until clear serum is obtained.

Pipette 10,0 cm® of serum into a conical flask and add 7 cm® of ammonium chloride/ammonium hydroxide
buffer solution pH 10,5 to raise the pH to the range of 10,0 to 10,5.

Add 1,0 cm® of masking agent solution, 0,3 M NaHS, to the latex solution and mix well for at least 10 s. Add
0,1 g of Eriochrome black T indicator to the latex solution and mix well.

Titrate the residual magnesium content present in the resultant serum with the sodium salt of ethylene
diamine tetra-acetate (EDTA) in the presence of a buffer using Eriochrome Black T as indicator.

At the end of titration, add approximately 0,5 g of calcium hydroxide into the mixture, shake well and leave for
at least 1 min before disposing.

NOTE If the pH value of solution is higher than 11 after adding 2,0 cm?® of ammonium chloride/ammonium hydroxide
buffer solution, the volume of buffer could be reduced in order to keep pH value in the range of 10,0 to 10,5. The end-point
is a little difficult to detect with latex and it is advisable to have an over-titrated solution at hand for comparison.

7.3 Number of determinations

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

7.4 Calculation of results

Calculate the magnesium content, expressed as a percentage on the TSC, using the following formula.

_ M gora X Vipra X 24,31 x Wi, _serum x100

M -
g oS _on_TC 1000 S VPi petted _ serum X ((VvLatex_ sample X Tm) / 100)

where:
MgeasedonTsc 1S the magnesium content expressed as a percentage of the TSC, in %;
MepTa is the concentration of EDTA, in mol/dm?;
Vepra is the volume of EDTA in titration, in cm?;

Wraa serum IS the weight of total serum, in gram;
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= (Weatex sample — (Weatex sample X TSC)/100)) + Vadded water + Vadded acid
Vpipetedseum 1S the volume of pipetted serum, in cm?,
Wiaesample 1S the weight of the latex sample, in gram,
TC is the total solid content, expressed in %.
7.5 Determination

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

8 Testreport

The test report shall include the following information:

a) areference to this International Standard;

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

d) the type of instruments used,;

e) the results obtained and the units in which they have been expressed;

f) any unusual features noted during the determination;

g) any operations not included in this International Standard to which reference is made, as well as any
incident which might have affected the results.
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Annex A
(informative)

Precision

A.1 Method A — Determination of magnesium content of field latex

A.1.1 The precision of the test method was determined in accordance with ISO/TR 9272, Rubber and
rubber products — Determination of precision for test method standards. Refer to this document for
terminology and other statistical details.

A.1.2 The precision data are given in Table A.1l. The precision parameters should not be used for
acceptance or rejection of any group of materials without documentation that the parameters are applicable to
those particular materials and specific test protocols of the test method. The precision is expressed on the
basis of a 95 % confidence level for the values established for repeatability r and reproducibility R.

A.1.3 The results contained in Table A.1 are average values and give an estimate of the precision of this
test method. The results were obtained from an interlaboratory test programme (ITP) carried out in 2012
where6 laboratories took part in performing duplicate analyses on two samples namely A and B which were
prepared from high-ammonia latex.

Before the bulk was sub-sampled into three bottles labelled A, B and C, it was filtered and homogenized by
thorough stirring. Thus essentially samples A, B and C were the same and were treated as such in the
statistical computations. Each participating laboratory was required to carry out the test using these two
samples, on the dates given to them.

A.1.4 A Type 1 precision was evaluated based on the method of sampling used for the ITP.

A.1.5 Repeatability: the repeatability r (in measurement units) of the test method has been established as
the appropriate value tabulated in Table A.1. 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.1.6 Reproducibility: the reproducibility R (in measurement units) of the test method has been established
as the appropriate value tabulated in Table A.1. 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.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.

6 © 1SO 2013 — All rights reserved
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Table A.1 - Level 1 and type 1 - Precision for Mg content in field latex

Material Mean Within lab Between labs
sr r .(n sR R .(R) No. of labs
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 6
C 0.068 0.002 0.004 6.4 0.020 0.056 824 6

Notation used:
s, = Within-laboratory standard deviation (in measurement units)
r = Repeatability (in measurement units)
(r) = Relative repeatability
Sr = Between-laboratory standard deviation

(for total between-laboratory variation in measurement units)
R = Reproducibility (in measurement units)

(R) = Relative reproducibility

A.2 Method B — Determination of magnesium content of concentrated natural rubber
latex

A.2.1 The precision of the test method was determined in accordance with ISO/TR 9272, Rubber and
rubber products — Determination of precision for test method standards. Refer to this document for
terminology and other statistical details.

A.2.2 The precision data are given in Table A.2. The precision parameters should not be used for
acceptance or rejection of any group of materials without documentation that the parameters are applicable to
those particular materials and specific test protocols of the test method. The precision is expressed on the
basis of a 95 % confidence level for the values established for repeatability r and reproducibility R.

A.2.3 The results contained in Table A.2 are average values and give an estimate of the precision of this
test method. The results were obtained from an ITP carried out in 2012 where 8 laboratories took part in
performing duplicate analyses on two samples namely D and E which were prepared from high-ammonia
latex. Before the bulk was sub-sampled into two bottles labelled D and E, it was filtered and homogenized by
thorough stirring. Thus essentially, samples A and B were the same and were treated as such in the statistical
computations. Each participating laboratory was required to carry out the test using these two samples, on the
dates given to them.

A.2.4 A Type 1 precision was evaluated based on the method of sampling used for the ITP.

A.2.5 Repeatability: the repeatability 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.
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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
particular method.

Table A.2 - Level 1 and type 1 - Precision for Mg content in concentrated latex

Material Mean Within lab Between labs

sr r (9] sR R (R) No. of labs
D 0.0042 0.0003 0.001 18.15 0.002 0.005 118.90 8
E 0.0072 0.0002 0.001 896 0.002 0.006 85.59 8

Notation used:
s, = Within-laboratory standard deviation (in measurement units)
r = Repeatability (in measurement units)
(r) = Relative repeatability
Sr = Between-laboratory standard deviation

(for total between-laboratory variation in measurement units)
R = Reproducibility (in measurement units)

(R) = Relative Reproducibility

8 © 1SO 2013 — All rights reserved
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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 procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. SO shall not be held responsible for identifying any or all such patent rights. Details of any
patent rights identified during the development of the document will be in the Introduction and/or on
the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to conformity
assessment, as well as information about [SO’s adherence to the WTO principles in the Technical Barriers
to Trade (TBT) see the following URL: Foreword - Supplementary information.

The committee responsible for this document is ISO/TC 45, Rubber and rubber products, Subcommittee
SC 3, Raw material (including latex) for use in the rubber industry.

iv © IS0 2014 - All rights reserved
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Rubber — Determination of magnesium content of field
and concentrated natural rubber latices by titration
(cyanide-free method)
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This International Standard specifies a cyamfe-ﬁgee ti'triatibns rﬁealocp ?or the determination of the
magnesium content in field and concentrated natural rubber latex.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

1SO 124, Latex, rubber — Determination of total solids content

1SO 648, Laboratory glassware — Single-volume pipettes

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1

natural rubber latex concentrate

natural rubber latex from Hevea brasiliensis containing ammonia and/or other preservatives, which has
been subjected to some process of concentration

3.2
field natural rubber latex
natural rubber latex with or without a preservative and prior to concentration or any other processing

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

3.3

magnesium content

content of magnesium equivalent to alkaline-earth metals, mainly magnesium and calcium, present
in all soluble forms that may be titrated with ethylenediaminetetraacetic acid in field or concentrated
natural rubber latex

4 Apparatus
4.1 Burette, 50 cm3 graduated.
4.2 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
SO 648, class A.

osni

et - ’

© 150 2014 - All rights reserved

121



User
Text Box
121


ISO 17403:2014(E)

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 approximately 1,86 g of sodium salt of ethylenediaminetetraacetic acid (EDTA) in water and
make up to 1 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-xH,0) to give at least 1,68 g sodium
hydrogen sulfide (NaHS). Transfer into a 100 cm3 volumetric flask and make up to volume with water.
1 cm3 of this solution is equivalent to 1 cm3 of 0,3 mol/dm3 NaHS.

NOTE If the number of hydrate groups is not indicated (xH20), NaHS content may be calculated from the

percentage of NaHS assay in the specification data. For example, if the percentage of NaHS assay equals 60,0 %,
2,80 g of NaHS-xH20 is necessary to give 1,68 g of NaHS.

5.4 Eriochrome black T indicator.

Grind together, 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 67,5 g of ammonium chloride (NH4Cl) in 250 cm3 of deionized water, mix with 570 cm3 of 25 %
ammonium hydroxide (NH40H) and make up to 1 dm3 with deionized water. The solution should have
a pH of about 10,5.

5.6 Standardization of EDTA.

Pipette 10 cm3 of the standard magnesium sulfate solution into a beaker. Add 200 cm3 of water and
adjust the pH to 10,3 by adding 6 cm3 of the buffer solution. Add 0,1 g of Eriochrome black T indicator
and titrate with EDTA solution.

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/NH4O0H 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 © IS0 2014 - All rights reserved
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6.2 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. A

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

At the end of titration, add approximately 0,5 g of calcium hydroxide into the mixture, shake well and
leave for at least 1 min before disposing.

NOTE If the pH value of the solution is higher than 11 after adding 2,0 cm3 of ammonium chloride/ammonium

hydroxide buffer solution, the volume of buffer could be reduced in order to keep pH value in the range of 10,0 to
10,5.

6.3 Number of determinations

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

6.4 Calculation of results

Calculate the magnesium content expressed as a percentage of the latex or a percentage of the total solid
content using the following formula:

Mgpra X Vepra X 24,31 %100

M atex = 1000xX W
or
Von.. - Mipra X Vepra X 243110000
grsc = 1000 x Wx TSC
where

Mglatex  is the magnesium content expressed as a percentage of the latex, in percent (%);

Mgrsc  is the magnesium content expressed as a percentage of the total solid content, in per-
cent (%);

MgpTta  is the concentration of EDTA solution used, in moles per cubic decimetre (mol/dm3);
Vepta 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 test resultis the average of two determinations, rounded to two decimal places when the magnesium
concentration is expressed as a percentage.

© 1S0 2014 - All rights reserved 3
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7 Method 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 portion

Take a portion of thoroughly mixed concentrated latex containing about 10,0 g of total solids. Determine
the total solid content (TSC) of concentrated latex according to 1SO 124,

7.2.2 Preparation of test solution

Dilute 10,0 g of concentrated latex sample with 10,0 cm3 water and coagulate with 5,0 cm3 of 25 % acetic
acid solution until clear serum is obtained.

Pipette 10,0 cm3 of serum into a conical flask and add 4,0 cm3 of ammonium chloride/ammonium
hydroxide buffer solution pH 10,5 to raise the pH to the range of 10,0 to 10,5.

Add 1,0 cm3 of masking agent solution, 0,3 mol/dm3 NaHS, to the latex solution and mix well for at least
10 s. Add 0,1 g of Eriochrome black T indicator to the latex solution and mix well.

Titrate the residual magnesium content present in the resultant serum with the sodium salt of
ethylenediaminetetraaceticacid (EDTA) in the presence of abuffer using Eriochrome Black T as indicator.

At the end of titration, add approximately 0,5 g of calcium hydroxide into the mixture, shake well and
leave for at least 1 min before disposing.

NOTE If the pH value of solution is higher than 11 after adding 4,0 cm3 of ammonium chloride/ammonium
hydroxide buffer solution, the volume of buffer could be reduced in order to keep pH value in the range of 10,0 to

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

7.3 Number of determinations

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

4 ©1S0 2014 - All rights reserved 124
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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:

Mgpra X VepTa % 24,31 X Wrgtal serum X100

wLatex sampleix TSC
100

M9gased on TSC =

1000>(VPipetted serum X[

where

Mggased onTSC  is the magnesium content expressed as a percentage of the total solid content, in

percent (%);
MEgDTA is the concentration of EDTA, in moles per cubic decimetre (mol/dm3);
VEDpTA is the volume of EDTA in titration, in cubic centimetres (cm3);

Vpipetted serum i the volume of pipetted serum, in cubic centimetres (cm3);

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

TSC is the total solid content, expressed in percent (%);
Wrotal serum is the mass of total serum, in grams (g):
74 X TSC
_ Latex sample
WTotal serum — WLatex sample _[ 100 ] + VAdded water T VAdded acid

where

VAdded water is the volume of water added to dilute the sample at the beginning of the proce-
dure (7.2.2), in cubic centimetres (cm3);

Vaddedacid  is the volume of 25 % acetic acid added to the serum for coagulation (Z.2.2), in
cubic centimetres (cm3).

7.5 Expression of result

The test result is taken as the average of two determinations, rounded to three decimal places when the
concentration 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. ISO 17403;

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

d) the type of instruments used;

€) the results obtained and the units in which they are expressed;

f) any unusual features noted during the determination;

© 1S0 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 © IS0 2014 - All rights reserved 126
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Annex A
(informative)

Precision

A.1 Method A — Determination of magnesium content of field latex

A.1.1 The precision of the test method was determined in accordance with ISO/TR 9272[1]. Refer to this
document for terminology and other statistical details. :

A.1.2 The precision data are given in Table A.1. The precision parameters should not be used for
acceptance or rejection of any group of materials without documentation that the parameters are
applicable to those particular materials and specific test protocols of the test method. The precision
is expressed on the basis of a 95 % confidence level for the values established for repeatability r and
reproducibility R.

A.1.3 The results contained in Table A.1 are average values and give an estimate of the precision of this
test method. The results were obtained from an interlaboratory test programme (ITP) carried outin 2012
where six laboratories took part in performing duplicate analyses on two samples namely A and B which
were prepared from high-ammonia latex.

Before the bulk was sub-sampled into three bottles labelled A, B and C, it was filtered and homogenized
by thorough stirring. Thus essentially samples A, B and C were the same and were treated as such in the
statistical computations. Each participating laboratory was required to carry out the test using these
two samples, on the dates given to them.

A.1.4 A Type 1 precision was evaluated based on the method of sampling used for the ITP.

A.1.5 Repeatability: the repeatability r (in measurement units) of the test method has been established
as the appropriate value tabulated in Table A.1. 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.1.6 Reproducibility: the reproducibility R (in measurement units) of the test method has been
established as the appropriate value tabulated in Table A.1. 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.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.

© 1SO 2014 ~ All rights reserved 7
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Table A.1 — Level 1 and type 1 precision data for magnesium content in field latex

Material Mean Within-laboratory Between laboratories Number of
laboratories
Sr r (r) SR R (R)
A 0,020 0,002 0,004 21,3 0,009 0,026 131,0
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

sr isthe within-laboratory standard deviation (in measurement units);

r  isthe repeatability (in measurement units};

(r} istherelative repeatability;

sg is the between-laboratory standard deviation (for total between-laboratory variation in measurement units);

R is the reproducibility (in mgasurement units};

(R) is the relative reproducibility.

A.2 Method B — Determination of magnesium content of concentrated natural
rubber latex

A.2.1 The precision of the test method was determined in accordance with ISO /'TR 9272[1]. Refer to this
document for terminology and other statistical details.

A.2.2 The precision data are given in Table A.2. The precision parameters should not be used for
acceptance or rejection of any group of materials without documentation that the parameters are
applicable to those particular materials and specific test protocols of the test method. The precision
is expressed on the basis of a 95 % confidence level for the values established for repeatability r and
reproducibility R.

A.2.3 The results contained in Table A.2 are average values and give an estimate of the precision of this
test method. The results were obtained from an ITP carried out in 2012 where eight laboratories took
part in performing duplicate analyses on two samples namely D and E which were prepared from high-
ammonia latex. Before the bulk was sub-sampled into two bottles labelled D and E, it was filtered and
homogenized by thorough stirring. Thus essentially, samples D and E were the same and were treated as
such in the statistical computations. Each participating laboratory was required to carry out the test using
these two samples, on the dates given to them.

A.2.4 AType 1 precision was evaluated based on the method of sampling used for the ITP.

A.2.5 Repeatability: the repeatability 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.2.6 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 particular method.
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Table A.2 — Level 1 and type 1 precision data for magnesium content in concentrated latex

Material | Mean Within-laboratory Between laboratories Number of
s r 0 Sk R ®) laboratories
D 0,004 2 0,000 3 0,001 18,15 0,002 0,005 118,90 8
E 0,007 2 0,000 2 0,001 8,96 0,002 0,006 85,59 8

is the within-laboratory standard deviation (in measurement units);
r is therepeatability (in measurement units);

(r) istherelative repeatability;

R s the reproducibility (in measurement units);

(R) isthe relative reproducibility.

is the between-laboratory standard deviation (for total between-laboratory variation in measurement units);
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